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B ABSTRACT

| Introduction: This dissertation takes as its point of

departure Abraham H. Maslow's hierarchical theory of human

motivation, first hypothesized in 1943 and updated by
Maslow as recently as 1970. Maslow's theory involves five

different types of needs (levels) and describes tlie hypoth-

~—

esized relationships between them as they vary in their

e

degree of strength and satisfaction. None of the other

researchers who have attempted to test Maslow's theory have

TR

{'; fully specified that theory in mathematical form. The object-
J ives of this work are threefold: (1) to mathematically model

the basic parameters and relationships in the theory, (2) to

derive hypotheses from this model, and (3) to use empirical

data to test these hypotheses and reach conclusions about

E the validity of the underlying theory.

The Model and the Hypotheses: The model first takes the

strength range for the five Masiowian need levels and divides

this range into four empirical categories for each level:
@ Strongly Potent (or Clearly Operating at the level), Potent

(or Operating at the level), Prepotent (or an Unemerged level),

and Largely Satisfied. The model then specifies ten hypotheses,

nine derived directly from Maslow's theory and the centh derived

from a secondary source and only indirectly related to the theory.
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The first three hypotheses are static relationships: between j
mean ages (conditioned on clearly operating at a given need
level); between mean need strengths (conditioned on clearly I
operating at a given need level); and cross-correlations
between unemerged and largely satisfied need strengths. There
are three hypotheses involving the dynamic relationships between
i age and prepotent need strength, potent need strength, and
largely satisfied need strength. Two hypotheses, derived from
the core of Maslow's theory, cover the relationships be-
tween prepotent and potent need strengths of adjacent need
A* levels, and between potent and largely satisfied need strengths

of adjacent need levels. The ninth hypothesis covers & sug-

-

gested upward shift over time in the distribution of adult

Americans in the need level at which they are operating. The
final hypothesis specifies a psychological health factor and
its constraints on need level strengths and operating levels.
More than twenty explicit mathematical relationships are
developed in specifying these hypotheses. Seventeen of the
relationships, covering nine of the ten hypotheses, were di-

rectly testable against six sets of survey data supplied by

the U.S. Air Force. Using this data also required developing
a secondary model and questionnaire-based methodology for
converting different external motivators, or the things people
want and do, into the five internal need types people are
hypothesized to have. This part of the work also required
developing relationships between need (or motivator) strength,

satisfaction and importance.
vi
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The Results and Alternatives: The results of the
statistical analyses, most of them flowing from multiple
linear regressions, displayed little or no evidence sup-
porting the directly derived Maslowian hypotheses. Only
the ninth hypothesis, which was indirectly tied to Maslow's
theory, received strong support from the statistical evidence.

In the course of analyzing the results an alternative
relationship was suggested between strengths of different
types of needs. This is a convex, second-order relationship
and was dubbed "The Pendulum Theory of Motivation'" as descript-
ive of the dynamic manner in which people are hypothesized to
satisfy their different types of needs. This relationship
closely resembles the equilibrium-disequilibrium theory of
motivation.

: Conclusions: Maslow's hierarchical need theory was
specified and analyzed, with the results of the analysis
offering little evidence in support of this theory. How-
ever, these results did suggest an alternative relationship
between the strengths of different types of human needs. This
relationship is found to be consistent with the equilibrium-

disequilibrium theory of motivation.
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CHAPTER 1

INTRODUCTION AND BACKGROUND

I. Introduction

In 1943 Abraham H. Maslow published a paper entitled
"A Theory of Human Motivation" (1943), which has since been
revised slightly, the last update occurring in 1970. Few
articles have been reprinted more often (at least fifteen
times to date) or have had a greater effect. Since its
publication Maslow's theory has been attacked and lauded; in
recent years, beginning in 1968, there have even been some
empirical tests of parts of it. However, to my knowledge
the essential theory has not yet been properly specified
and tested. My primary objective is threefold: to take
what Maslow and others have said of his five-level hier-
archy of human motivation and quantitatively model its
basic parameters and constraints, to derive hypotheses from
this model, and then to use empirical data to test these
hypotheses and draw conclusions about the validity of the

theory.

II. Rationale
Industrial engineering has over the last decade been

putting more and more human parameters into its analyses.
1
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2
We have come to realize that true efficiency and effective-
ness involve not only the man-machine interface, but the
larger and broader needs of man in his entire work environ-
ment. My work continues this developing awareness and
attempts to further erlarge and enlighten our view of man
at work. By so enlarging our area of concern we are more
likely to be successful in solving those problems that arise

in the work environment.

III. Background
Before proceeding with the background discussion, a

definitional comment is in order. The term 'meed" applies

to the internal drives of the organism - hunger, for example.

The term "motivator" applies to the external triggering ob-
ject that couples to one or more (internal) needs - food,
for example. Seeing a steak could be a motivator that
might arouse both the hunger need (steak as food) and the
esteem need (steak as status). These two terms, motivator
and need, will be used separately in the discussion, as
it is necessary to keep a clear distinction between them.
Illustration 1.1 portrays this distinction. The terms
"motivation" and "need," however, have been used inter-
changeably in the literature, and I shall perpetuate this
practice.

Two caveats are also needed before proceeding. First,
not all behavior is considered to be motivated. We can

divide behavior into three categories: instrumental, or

oo
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NEEDS MOTIVATORS
(Internal) (External)
Hunger Seeing a Steak
Esteem —eDoing Better than Others

Illustration 1-1.—Needs and Motivators
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4
coping, behavior; noninstrumental, or expressive, behavior;
and reflexive, or involuntary, behavior. An example of
expressive behavior is the pitch of one's voice. Examples
of reflexive behavior are the "knee jerk" reflex and winc-
ing one's eyes at th; rapid approach of an unexpected
object towards one's face. Most theories of motivation
were developed to explain instrumental behavior, and Maslow's
is one of these. The Maslowian theory explains neither
expressive behavior (if, 1ndeed,.such behavior can be ex-
plained) nor reflexive behavior.

Secondly, not all of Maslow's theory of éotivation is
being modeled and tested. Only the basic part, involving
the five-level hierarchy itself and the mechanism by which
the levels are hypothesized to relate to one another (the
prepotency-satisfaction mechanism), has been specified.

In addition to this basic theory, however, several other
variables have been developed and added.

Finally, the words "he," "him," or "his" as used in
this dissertation are assumed to mean "he/she," "him/her,"
or "his/hers" when not used in connection with a specific
person, and the noun "man" is assumed to mean 'man' or

"woman" when not used with reference to a specific person.

A. Some Non-Hierarchical Motivation Theories
Except for hierarchical motivation theory, most other
motivation theories are not so much theories of human moti-

vation as partial theories of certain types of motivation.




i

- wmw e

5
To portray the full range of motivation of norma! people at
their work, I need a theory which covers the full range of
human motivations. One of the hierarchical theories,
Maslow's, seems to do this. It is a theory that purports
to explain normal human beings in normal environments.

For the most part the other theories cover partial
motivation or abnormal motivation. Freud's (1957)
unconscious motivation theories were largely based upon
and developed to explain various neuroses and-psychOles.
McClelland's (1961) need achievement theory treats only
the need to achieve or to avoid achievement, a very specific
and limited set of motives. Lewin's (1935) field theory
considers direction of behavior (attraction towards or avoid-
ance away) and does well in explaining the environmental
effect on behavior, but does not very well explain the
internal human needs that drive behavior. Lewin's work,
coupled with Tolman's (1932), formed the basic underpinnings
of the Expectancy Theory school of motivational theorists.
This school includes the concepts of expectancy, or the
perceived likelihood that an action will lead to a certain
outcome or goal, and valence, or the attractiveness of that
outcome. These factors are thought to combine multiplica-
tively, hence they can be referred to as Expectancy X Valence
theories of motivation. Atkinson (1958) and Vroom (1964)
further developed these basic concepts.

Vroom presents a very nice algebraic model of what

he considers the motivation process itself to be. He

e




identifies force (his term for strength of motivation) as

the algebraic sum over all possible outcomes of the product
of the valence (subjective value) of an outcomg and the
strength of the expectancy (personal probability estimate)
that the act will be followed by the attainment of that out-
come. Thus, given the personal valences and expectancies for

any individual in a situation one could determine the force,

gt

i or strength of m§tivation, on that individual in that specific
situation. Again, however, this is a model that fits any
specific motivator but does not help very much in explaining

the hierarchical relationship between differeni types of needs,

et el el o i

Sna

One important contribution of his theory is that it is quite

useful in decoupling motivaters from needs. Vroom considers

any given outcome, or motivator, capable of changing the

1
|
1
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strength of a person's desire or aversion for outcomes in the
same or a different class of outcomes. That is, a given out-~
come can have second order effects on other tvpes of desires
or needs. For example, if one's motivator is to work with
other people, the needs being satisfied may be both the need

to belong and the need for security. Illustration 1.1 por~

P - trays this distinction.

- Thorndike's (1913) and Hull's (1943) learning theories
only incidentally cover motivation. In fact, Hull at one
time felt that all behavior could be explained only in
terms of learned behavior. However, Hull did develop the
basic model of what is commonly called ﬁrive Theory, in

which the impetus to respond (based on a hypothesized
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stimulus-response connection) is a multiplicative function
of both the strength of the drive involved and the strength

of habits, or past training, surrounding the drive.

B. Some Hierarchical Motivation Theories

A basic distinction can be made in any type of need
by distinguishing between deficiency motivation and growth
motivation. The early motivation theorists spent much time
and effort (e.g., Hull and Thorndike) explaining how the
organism was motivated by various deficiencies - food, water,
sex, etc. Their explanation was that instrumental behavior
results from a need, a need which represents a deficit to
the organism (e.g., hunger is a need which results from
a deficiency of food). The organism cycles from disequil-
ibrium, when the need is unsatisfied, to equilibrium,
when the need is satisfied. A basic shortcoming of this
concept is that some behavior clearly seems not to be
motivated by deficiencies, such as the artist who volun-
tarily deprives himself of more basic needs (é.g., adequate
diet) in order to pursue his need to create.

The second class of theories, growth motivation, holds
that the organism is positively motivated to grow and develop,
to become all that it is inherently capable of becoming.
Goldstein's (1939) concept of the self-actualization need
is clearly a growth motivation concept. White's (1959)
review of motivation theories makes strong use of the con-

cept of maturation in explaining autonomous growth of the

ch ot e TRTONRE
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ego. Further, White's concept of competence is closely
akin to the idea of the self-actualization need.

Virtually all psychologists today concur with some
kind of a lower-higher need system. The hierarchical theor-
ists have developed this concept into various levels of
hierarchy and relationships between the levels and other
exogenous variables. In general, the lower hierarchy needs
can be considered to be deficiency oriented, whereas the
higher needs tend to be growth oriented.

Herzberg's (1966) breakout of hygienic factors and
satisfiers fits this taxonomy. Alderfer (1969) has proposed
a three-level hierarchy: Existence, Relatedness, and Growth.
However, Alderfer does not rely as strongly on the prepotency
concept (to be explained in the next section) as does Maslow.
The hierarchies proposed by Heréberg, Alderfer and Maslow

are displayed and compared in Illustration 1.2.

C. Maslow's Basic Hierarchical Motivation Theory
1. The Five Types of Needs

Maslow theorized the existence of five basic types of
human motivations (or needs) that are active in a hier-
archical order. That is, as one type of need becomes
largely satisfied, the next one in the hierarchy becomes
strong, or dominant. These five levels of needs are:

1. Physiological needs, including the need for food,

water, air, and a minimum level of personal physical comfort.

2. Safety needs, which include the need for security,
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Herzberg Maslow Alderfer
Categories Categories Categories
1. Physiological

2.1 Safety— Existence
Hygienic Factors Material
Lol 2.2 safety—
Interpersonal
3. Belongingness
(Social) Relatedness
4.1 Esteem—
Interpersonal
Satia:iets % 7 Betisn—
(Higher) Self-Confirmed Growth
5. Self-Actualization

Illustration 1.2.—Three Hierarchical Need Structures
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stability, dependency, protection; freedom from fear, anxiety

and chaos; absence from pain, threat, or illness; need for
structure, order, law, limits; strength in the protector;
and so on.

3. Belongingness and love needs, or the need for
affiliation and affection; the presence of friends, or a
sweetheart, or a wife or husband, or children; the need
for affectionate relations with people in general, namely,
for a place in one's group or family; the absence of lone-~
liness, of ostracism, of rejection, of friendlessness, of
rootlessness; the need for social interrelationships with
those around you; and so on.

4. Esteem needs, including self-esteem, esteem
from others, and esteem for others. Self-esteem includes
the need for a stable, firmly based, high evaluation of
oneself, for self-respect. Also included are the desires
for strength, for achievement, for adequacy, for mastery
and competence, for confidence in the face of the world,
for independence and freedom, for reputation or prestige
(that is, as respect or esteem from other people), status,
fame and glory, dominance, recogniticn, attention, import-
ance, dignity, and appreciation. Satisfaction of the self-
esteem need leads to feelings of self-confidence, worth,
strength, capability, and adequacy, of being useful and
necessary in the world. Thwarting of these needs produces

feelings of inferiority, of weakness, and of helplessness.

5. The need for self-actualization. If all the
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previous four need types are satisfied, we may still often
(1f not always) expect that a new discontent and restless-
ness will soon develop, unless the individual is doing what
he, individually, is best fitted for. A musician must make
music, an artist must paint, a poet must write, a teacher
must teach, if he is to be ultimately at peace with himself.
What a person can be, he must be. He must be true to his
own nature. This all refers to man's desire for self-
fulfillment, namely, to the tendency for him to become
actualized in what he is potentially, to become everything
that he is capable of becoming, the realization of his

potential.

2. The Prepotency and Satisfaction Concepts
As important as the five need levels is the hypothesized
process by which each class of needs becomes important or
active. The five need categories exist in a hierarchy of
prepotency, such that satisfaction of the lower or more basic
needs normally must sequentially precede emergence and satis-
faction of the higher or less basic needs. This mezas that
before any of the higher level needs will become potent, or
strong, a person's physiological needs must first be largely
satisfied. "A person who is lacking food, safety, love, and
esteem would most probably hunger for food more strongly than
for anything else." (Maslow 1970, p. 37)
Once these physiological needs have been satisfied,

however, their strength or importance decreases, and the
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next higher level of need, safety, becomes the strongest
drive of behavior. This process of "increased satisfaction -
decreased importance - increased importance of the next
higher need " repeats itself until the highest level of the
hierarchy is reached, given that certain other conditions are
satisfied. These other conditions will be djscussed in
Chapter 2,

At the highest level, self-actualization, Maslow has
proposed in later revisions to his theory that a reversal
occurs in the satisfaction-importance relationship. He
states that for the self-actualization need, increased
satisfaction leads to increased need strength. 'When we
examine people who are predominantly growth-motivated ...
gratification breeds increased rather than decreased

motivation ..." (Maslow 1968, p. 30)

3. An Additional Comment

Maslow makes a critical distinction between the psych-
ological concepts of needs and appetites. A need is an on-
going, long-term want of the organism, whereas an appetite
is the short-term drive of an organism. For example, the
average well-fed U.S. citizen is experiencing appetite rather
than the hunger need when he says, "I am hungry." (Maslow
1970) Thus, in Maslow's theory short-lived appetites have

negligible effect on the (long-term) importance and satis-

faction of the various levels of needs.
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D. Empirical Use and Tests of Maslow's Basic Theory

There are several different approaches that have been
taken in testing Maslow's basic theory. Porter (1961,
1962, 1963) assumed the hierarchy exists and is valid. He
then developed a questionnaire which had one or more
quesgiong involving each level of the hierarchy. The
questions are of the type, "How much of this is there in
your present job? How much should there be?" From this
data Porter calculated the satisfaction deficiency of each
need type (amount-there-should-be minus amount~there-is).
He used a separate set of questions to determine the
importance of each need type, and hence treated Importance
and Satisfaction as separate variables. Porter then
related these derived data to other factors, such as job
level (upper, middle, or first-level management) and line
or staff. Significant relationships were discovered, such
as: higher level managers tend to operate at (be more con-
cerned with) higher need ievels. This finding is largely
consistent with the alternative (but untested) hypothesis
that higher need levels emerge with greater age; for, by
and large, there is a fairly high correlation between age
and level of management.

Note that Porter made two implicit assumptions in
his work. First, he assumed the validity of the hierarchy
as incorporated in Maslow's basic theory. He never tested
the theory itself. Secondly, he assumed that each need

level question he asked did in fact measure deficiency (or
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importance) of only the need level the question was tied
to, and to no other need level. While this second assump-
tion may very well be true, no objective method was
employed to verify the correspondence between each of
his questions and each of the types of needs in the hier-
archy he used.

Maslow's need hierarchy theory has also enjoyed wide-
spread acceptance by other theoreticians, particularly in
the writings of many prominent organizational theorists
(e.g., Haire 1956; McGregor 1960; Argyris 1964; Schein
1965). It has also been used to explain such diverse
issues as why pay can become unimportant and why self-
actualization seems very important to people today.

Other researchers, headed by Hall and Nougaim (1968),
have taken the hierarchy and satisfaction-prepotency
concepts as interrelated hypotheses to be tested. Goodman
(1968), Lawler and Suttle (1972), Alderfer (1969), and
Schneider and Alderfer (1973) have also taken the hierarchy
and the satisfaction~prepotency concepts as a deterministic
model with no outside constraints. Using the Porter-type
questionnaire, as well as some other measurement instru-
ments, these researchers have tested various hypotheses,
such as: (1) satisfaction of a given level of needs will be
positively correlated with the strength of the needs at
the next higher level; and (2) changes in the satisfaction
of a given level of needs will be positively correlated with

changes in the strength of the needs at the next higher
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level. Various levels of rigor have beern employed by the
different researchers. Hall and Nougaim's work covers
the longest period of analysis with one set of personnel
(five years) and is as statistically rigorous as any of
the other works, and more so than most. None of these
studjes have confirmed all of the hierarchical relation-
ships. Some have confirmed parts of the hierarchy. For
example, Hall and Nougaim found a statistically significant
relation~hip (p < .05) between a decrease in concern for
safety needs and an increase in concern for belongingness,
esteem, and self-actualization needs. For the most part,
however, this body of research has found little to validate
the basic theory.
It is worth noting that Hall and Nougaim measured
need strength with a different instrument than they used to
measure need satisfaction. This methodology yielded results
that showed positive correlations (sometimes statistically
significant) between strength and satisfaction of a given
need type. That 1is, as a need type showed high satisfgction
it also tended to show high strength. We might expect
such a situation in a disturbed personality, but in the
normal personality we (and Maslow) would expect a negative
correlation between the strength of a need and its satis-
faction, at least in the four lower need levels. In fact,
we can state as an axiom of the theory that for lower type
needs the normal relationship between strength and satis-

faction of a given need type is: the more a need is satisfied,
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the lower its strength. '"An increase (change) in the satis-
faction of the needs in one category causes the strength
of these needs to decrease ..." (Lawler and Suttle 1972,

: p. 266) However, for the highest need level, and perhaps

for even the third and fourth need levels, it is not as
clearly evident that this relationship must hold. Maslow
is insistent that it in fact does hold for the first four
need categories, and consequently the model that has been
developed reflects this insistence.

The relationship between satisfaction and importance |
of a given need type can also be argued to be an inverse |
one, at least for the lower need levels. The more satis-
fied a need becomes, the less important it is to the organ-
ism. There is a great deal of data on both animals and
humans which demonstrate this to be so. (Cofer and :
Appley 1964; Dachler and Hulin 1969; Friedlander 1965)

Finally, the relationship between need strength and |

need importance is being taken as roughly an equivalent ﬂ

one: the stronger a need is, the more important it is to
the organism; and the weaker it is, the less important it

is to the organism. Thus, for the four lower need levels

this study takes need strength and need importance to be q
roughly the same thing, and need satisfaction to be in-

versely related to both need strength and need importance.
Furthermore, all that has been said about need strength, 1

importance and satisfaction is assumed to hold for motivator i

strength, importance and satisfaction. Illustration 1.3
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portrays these relationships. They will be more rigorously
developed in Chapter 2.

A critical factor in all the empirical testing to date
has been the assumption that Maslow's hypothesized relation-
ship between strength (or satisfaction) of adjacent need levels
holds over all ranges of the strength-satisfaction spectrum.
It will be shown in the following chapter that the logic of
the theory never required or even implied this. The strength-
satisfaction relationship is a conditional one, depending on

where on the strength spectrum an individual is operating.

In the remaining chapters we will develop the model
in mathematical form and derive hypotheses from this model.
We will then develop arguments for transformation of the
empirical data into the five Maslowian need levels and need
strengths of those need levels. Next, we will use the trans-
formed data as a base for statistically testing many of the
hypotheses, analyze the results of such tests, and draw con-
clusions about the hypotheses and the underlying theory.

Finally, we will discuss alternative explanations (hypotheses)

suggested by the results of the statistical analyses.

Ao
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CHAPTER 2

THE MODEL AND THE HYPOTHESES

I. Overview

An underlying weakness in all the previous empirical
tests of Maslow's theory is that none of the researchers
fully and formally specified the mathematical relation-
ships and constraints implicit in the theory. This chapter
attempts to specify a model of Maslow's theory that will
permit the formulation of testable hypotheses about the

theory.

II. Verbal Summary and Interpretation of Maslow's Theory
Clearly, according to Maslow's theory, the strength of

any need level (except the physiological) will be low prior

to its emergence from prepotency. When the immediately

next lower need level (say level i~1) has been largely satis-

fied (or, equivalently, according to Maslow, has fallen to

a low value of strength), then the strength of the next

higher need level, level i, will emerge and become potent.

When this occurs the person will organize much of his

behavior around satisfying these now-potent needs. Note, how-

ever, that as long as the need strength of level i-1 remains

low it exerts little, if any, control on the strength of the
19
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now-potent needs of level 1i. ... a want that is satisfied
is no longer a want.'" (Maslow 1970, p. 38) Hence, high
satisfaction (low strength) of a lower need level allows
emergence of the need strength of the next higher level,
but does not control satisfaction of higher need levels.
Thus, as long as strength of need level i-1 is high, then
the strength of need level i should be low. Once strength
of level i-1 goes to a low, largely satisfied value,
and strength of level i1 has risen to a high value and
begun decreasing, then we can no longer talk about a direct
cause-effect relationship between strength of need level
i-1 and strength of need level i, for now outside satisfiers
(motivators) control the decreasing strength of level 1.
Only in that narrow range when level i-1 needs have just
become largely satisfied, and level i needs have just
emerged into their potent operating range, is there a
direct cause-effect dynamic relationship hypothesized
between need strength of level i-1 and need strength of
level 1.

Over time, and assuming that no other constraints
keep a person from satisfying his needs, the person
will engage in behavior that does in fact result in sat-
isfaction of his needs, which means a falling off of
their strength, coupled with emergence of the strength of
the next higher level needs. This explanation applies to
levels 2, 3 and 4. Exceptions to this explanation are

physiological needs, which are hypothesized to be strong
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at birth (or before?) and hence start at maximum strength
and decrease from there as they are satisfied, and the
self-actualization need, which emerges into potency as the
esteem needs become largely satisfied and then remains
strong, never becoming satisfied. The self-actualization

need can be thought of as feeding on itself.

III. Formal Definitions and Relationships

The goal of this section is to develop a set of explicit
relationships that define two separate areas: (1) The static
situation, in which a person is clearly operating at one need

level. The relationships of interest here are those between

the other need levels. And (2) the dynamic situation, in which

the relationships of interest are between the strengths of

prepotent, potent and largely satisfied adjacent need levels.

A. Operational Definitions for Various Ranges of Need
Strength

Before proceeding with the model development we must
operationally define four ranges of need strength correspond-
ing to: (1) a largely satisfied need; (2) a prepotent, or un-
emerged, need; (3) an operating, or emerged, or gotent, need;

and (4) a high, or clearly operating, need.

(1) The strength of a largely satisfied need. This is
that low range of need strength to which the strength of a

need type descends when it has become largely satisfied.

A .
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Operationally this can be defined as the lowest 25 percent
of the possible range of need strength. For the data used
in this study (see Chapter 3) the possible range of need
strength is from one to five, and if the strengths were uni-
formly distributed in this range, the strength of a largely
satisfied need would be in the range from two to one. How-
ever, due to an upward bias in the data the operational range
of need strength for a largely satisfied need is being de-
fined as any value less than three, which is the lower 50 per-
cent of the possible range but approximately 25 percent of
the observed strengths.

To standardize the subscript conventions used through-
out this dissertation subscript "i-1" or equivalently, sub-
script "k," where k=i-1, will be used to denote a need level

that hac a largely satisfied strength.

(2) The strength of a prepotent, or unemerged, need.
This is the range in which need strength operates prior to
emerging into its potent, or operating, range. This range
must clearly start at minimum strength and extend upward to
some low-to-intermediate level. However, it could terminate
at some uppgr limit different from the upper limit for the
strength of a largely satisfied need. From reading Maslow it
appears that this prepotent range extends upward to some
strength value higher than the upper limit for the largely
satisfied range. However it is also clear that whatever dif-

ferences there might be in these two values, the prepotent
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range for the most part overlaps the largely satisfied range.
In the interest of simplicity we are defining these

two ranges to be identical. Thus, this prepotent range can

also be set at the lowest 25 percent of the possible need

strength range. However, due to an upward bias in the

actual data being used the operational range for prepotent

need strength is redefined as any value between one and ?
three, or the lower 50 percent of the possible range of need 1
strength. ]

Again, to standardize the subscript notation subscript
"i+1" or equivalently, subscript "j," where j=i+l, will be
used throughout to denote a need level which has prepotent

(unemerged) need strength,

(3) The strength of an operating, or emerged, or potent
need. This i1s any value of strength that a need takes on be-
tween the time it has emerged from its prepotent range and
before it has descended into its largely satisfied range.
Theoretically, this would be any value in the upper 75 percent
of the possible need strength range. Operationally, this is
any value of need strength greater than three and less than
five, or any value in the upper 50 percent of the need strength
range.

The standardized subscript "i'" will always be used
throughout to denote a need level that has potent need

strength.
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(4) The strength of a high, or clearly operating, need.
This is that range of need strength that is exhibited by a
person who is clearly directing his attentions and energies
to satisfying the needs associated with a particular need
level. We want this to be a high value so as to ensure that
we can select people whg, theoretically, are operating at this
need level and no other, for as Maslow has hypothesized, a
person clearly operating at one need level is unlikely to
be operating at any other need level. Operationally this
range is being set at the upper 25 percent of the possible
range of need strength. This means a value of need strength
betweer four and five. The subscript "i" will always be used

to denote need levels with high need strength.

There is another way we could have defined these
ranges; For example, we could define "clearly operating
at a need level" to mean those individuals who are in the
upper 25 percent of the distribution of the need strength
for a given need level. This approach seems to make sense
when we consider the biased distributions that the various
need strengths could (and do) have. However, to adopt this
approach would violate an underlying premise of the model.
A priori, we are not sure at which need level any members of a
sample are actually operating. If, for example, most of the
individuals in one sample happened in fact to be clearly
operating at need level 4, then most of them would have

a very high value for strength of need level 4, S

’
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Accepting this second rule, that SA be greater than the
75th percentile of the S“ distribution, would exclude from
the group of those selected many others who in fact were
clearly operating at need level 4. Those excluded had a
high "operating at" strength for need level 4, but not
high enough to fall in the upper 25 percentile of the Sb
distribution. Thus, we are led to a more absolute definition
of '"clearly operating at a need level." The result is that
we operationally define "clearly operating at a given need
level" in the manner described in the first part of this
section.

We would also like to hold to absolute definitions fo.
the other three ranges (prepotent, potent and largely satis-
fied) for the same reasons. However, there is a consistent
upward bias in most of the response patterns in the available
data. To ensure obtaining some reasonable proportion of the

sampled population in all of the various ranges, we have thus

increased these lower ranges.

B. The Static Relationships

The method used for developing both the static model
and the dynamic model uses as its point of departure the
need strength-age relationships depicted in Illustration
2.1. This illustration is a pictorial summary of Maslow's
hierarchical theory. Note that it shows all five need levels
and divides the need strength spectrum into four ranges:

largely satisfied, unemerged or prepotent, potent or emerged,
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and high or clearly operating. Recall that the range for
largely satisfied need strength is identical to the range for
prepotent need strength. The Age (or Time) axis has also
been divided into five regions. Each of these regions repre-
sentg that age range in which the need strength of a given
need level is potent. Illustration 2.1 forms the basis for

the development of all of the relationships in this section.

1. Mean Age for Persons Clearly Operating at a

Given Need Level

In response to the Hall and Nougaim study which failed
to verify most of the interrelationships between each
pair of adjacent need levels, Maslow stated that he
conceived of a long time period (in years) between the
emergence of the various need levels for any individual.
He suggested that in the fortunate (psychologically
healthy) life history the safety needs are salient and
satisfied during childhood, the belongingness needs during
adolescence, and the esteem needs during early adulthood.
Only as a peréon nears his 50's will the self-actualization
need generally become strongly salient. (Hall and Nougaim
1968, p. 34) White's (1959) use of the concept of matura-
tion (i.e., "growing up") in partially explaining autono-
mous ego development buttresses the use of the age factor
in the model. My interpretation of this relationship be-
tween age and strength of different need types is as shown

in Illustration 2.1.
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Virtually all of the management trainees in the Hall

and Nougaim study were in their 20's and early 30's.

This

age concentration could explain the emergence of the one

statistically significant relationship that did show up, as

well as the nonemergence of the other relationships, assuming

that this age span of 20 to 35 is the one at which normal

humans are able to move from safety needs to belongingness

and even esteem needs.

It is not clear from the brief note Maslow made con-

cerning age in relation to his hierarchy whether age is

to be considered a constraint (a person can only be at a

certain need level if he has attained a minimum age) or

whether age 1s a secondary phenomenon (given people at a

certain need level, we would tend to find that they are

in a certain age range). The latter explanation does,
however, seem more appropriate.
If this latter explanation is the one we choose,

a simple test can be used for Maslow's age hypothesis.

then

Given

a group of individuals who are clearly operating at need

level i (as determined by Si>4), then we can compute the

mean age for all such individuals in the group: Ki|si>a.

The test is then quite simple:

R

(2.1a) (K,|s,>4) = 7 (childhood)

R

(2.1b) (A,[8,>4) = 15 (adolescence)

(2.1¢c) (Iz|54>4) 30 (early adulthood)

14

14

(2.14) (KS|55>“) 50 (late adulthood)

The numerical ages shown in relationships 2.la through

bt b ok R TR
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2.1d are my interpretation of the labels 'childhood," "adoles-
cence," "early adulthood" and "late adulthood" that Maslow
gave to the periods of life in which he considered each of
the various need levels to become salient.
A similar, though less rigorous, test would be:
(2.2) (K;|85>d) > (Kz|84>4) > (K5|S3>4) >
(K}|52>4) > (Ii,81>4)
These conditional age differences are clearly depicted in
Illustration 2.1.

The age spread on the data used in this study varies
(see Chapter 3), but in several of the data sets the age
spread is from 21 to 57 years, certainly enough to cover the
upper two need levels, and perhaps even need level three.

In relationships 2.1 and 2.2 above we have used the ver-
tical bar "|" as a mathematical symbol having a specific mean-
ing. This symbol will be used throughout this dissertation,
so at this point we shall pause and clarify its meaning.

This vartical bar is used to mean '"given that” or "condi-
tional upon" the constraint immediately following the symbol.
For example, (KSISS>A) means to select the records of all
individuals which meet the condition that the strength for
need level five, SS’ is greater than 4, and then to compute
the mean (average) for all the values for age found in these

conditionally selected records.

2. Mean Need Strengths for Persons Clearly Operat-

ing at a Given Need Level

—
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From Illustration 2.1 one can see that there are several
clearly different regions to be investigated in developing
the model. Region 2 is that part of the Age axis where the
strength of level 3 needs, 83, is in the unemerged or prepotent
range, but is beginning to emerge towards potency due to the
st;ength of level 2 needs, 52, decreasing towards the largely
satisfied range. Note also that level 4 need strength, Sa,
is held to the low, prepotent range throughout Region 2 due to
the unemerged, and hence still unsatisfied, needs of level 3.

Region 3 is where 83 emerges into potency (allowed
by 82 now having fallen into the largely satisfied range),
reaches a maximum, '"clearly operating at'" level of strength,
and then begins to decrease due to its satisfaction by out-
side motivators. Note that in Region 3 the need strength of
level 4 needs, 54, continues to be held at its prepotent
level due to the potent and unsatisfied need strength of

level 3 needs, 83. However, as S3 begins to decrease toward

its largely satisfied range 84 is allowed to begin emerging 3

into potency. Note also that S2 remains largely satisfied
throughout Region 3.
Region 4 is where level 4 needs finally emerge into

potency, due to S3 dropping into the largely satisfied range.

In Region 4 level 4 needs climb to their maximum level, due
in theory to the largely satisfied condition for level 3

needs. However, once the level 4 needs have fully emerged

level 3 needs no longer control them. Any decrease in SA

now occurs due to the person seeking and finding satisfaction
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for type 4 needs in his life. Thus, beyond that part of
Region 4 where S’ has reached its maximum value and begun to
decrease, no direct cause-effect relationship betveen's3 and
84 is hypothesized. Note that throughout all of Region 4
both S3-and S, remain in the largely satisfied range.
That part of Region 4 where S, is still increasing

has been labeled Subregion 4A. It is only in this subregion
that Maslow's satisfaction-potency concept is hypothesized
to operate dynamically between need levels 3 and 4. To the
left of Subregion 4A S, is still prepotent, due either to
the prepotent, and hence unsatisfied, condition of S3
(Regions 1 and 2), or due to the potent and still unsat-
isfied condition of S, (Region 3). To the right of Sub-
region 4A the changes in S4 are now directly controlled by
need satisfiers of type 4 needs, and S3 no longer affects
Sa.

Let us take a person who is clearly operating at
need level i, which will be need level 3 in Illustration
2.1. That is, such a person has a value for S3 greater
than four. This puts him (and us) strictly in Region 3.
In such a situation the theory says that not only the
immediately next lower need level, level 2, but all need
levels below that one must have been largely satisfied and
therefore should have low strength. Similarly, the immedi-
ately next higher need level, 4, and all levels above level
4 cannot yet have emerged, due to the high, largely unsatis-

fied condition of need level 3, and therefore we should

-
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also find low strength for all need levels above level 3.
In general, if we group individuals by the criterion . ~
that S;>4, we should find for such groups a high value for
the mean need strength of level i, Si, and correspondingly
low, largely satisfied or prepotent valugp for the need |
r strength means of all other need levels, Sl’ where 1 is ‘
1 different from i. Operationally, we would have: *‘
(2.3) (5,ls;>4) > 4, 1=1,...,5, by definition. ;
And we would expect:

(2.4) (5)1s;24) <3, 1,1=1,...,5; 141,

This hypothesized relationship could easily be tested E

B empirically.

:) A less rigorous test, but one still in the spirit of
e )
‘f} the theory, is to determine if
j'j 2.5) (5 [s>4) <5, 1,1=1,...,5; il

That is, if an individual is clearly operating at need

level i, as determined by S;>4, then all other need level

strengths should be low (either prepotent or largely satis-

fied), since an individual is, by and large, hypothesized to

operate at only one need level at a time. Now if we do

not condition the mean need level strengths, but instead

simply calculate the overall mean strength for each need

need level S1 (1=1,...,5), then such a measure will include

Dot o

all individuals, both those operating at need level 1 (and

thus having high S1 values) and those not operating at need

level 1 (and therefore hypothesized to have low S1 values).

Thus, from the theory, the conditional mean need level
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strengths for a group, given that the individuals in the
; group are operating at another need level, should be lower
[ Y than the uhiversal mean need level strengths for all indi-
viduals, no matter the need level at which they are oper-

ating. This is the rationale for relationship 2.5.

3. Cross-Correlations Between Unemerged and

SIS ke |

Largely Satisfied Need Strengths

Let us remain in Region 3 on Illustration 2.1, under
the condition that S3 be greater than its high, clearly
operating at, value and see what relationships we can
discern for three different situations: first, the rela-
tionship between the still prepotent need level strengths
(Sa and SS); second, between the largely satisfied need

level strengths (S1 and 82); and third, between a pre-

potent need level strength and a largely satisfied need
level strength (82 and Sa).

In Region 3 we see that a positive correlation is hypoth-

esized between any need strengths that are unemerged. Specif-
ically, given that we are clearly operating in need level 3
(83>&), then S4 and S5 are held to low, unemerged levels,
where they are slightly increasing or holding constant. As

such they should exhibit positive correlations amongst them-
selves, given the ''clearly operating at" condition for 84.
Similarly, in Region 3 all need levels lower than level 3,
namely levels 1 and 2, must be in their largely satisfied range,

and as such they should be mildly decreasing or holding con-
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stant. Thus they, too, should exhibit positive correlations

amongst themselves. And finally, any need strength pair con-
sisting of an unemerged need streﬁgth and a largely satisfied |
need strength should exhibit a negative correlation, since i

; the unemerged need strength should be slightly increasing and

™

the largely satisfied need strength should be slightly decreas-

ing in this region. This relationship can be seen between 82

:
E ’
F

e

and S, in Region 3 of Illustration 2.1.

4
Let us now generalize to cover all need levels. For
any reasonably large group of normal people, there should
be a positive correlation between any pairs of unemerged
need level strengths (for individuals in the group) for

all need levels higher than level i, given that the indivi-
duals in the group are clearly operating in level i (Si>4).

This yields the following formal relationship:

(2.6) r. >0, where r . indicates the cross-correlation

1
between (sl|si>4) and (smlsi>4);

1m

1=1,2,3;
3 E 5 G 3 (PUSTMPNR.
eit2 000493

l$m. .

The second relationship of this type is that the cross-
correlations between any pairs of largely satisfied need
level strengths should be positive, given a sufficient sample

size:
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(2.7) rpq>0, where rpq indicates the cross-correlation

between (Sp si~a) and (Sqlsi‘é);
i=3,4,5;
p=l,...,1-1;
q=1,...,1-2;
pfq.

Finally, there is the relationship that the cross-
correlations between any need strength pairs consisting of
an unemerged and a largely satisfied need strength should
be negative, given a sufficient sample size:

(2.8) rjk<0, where tjk indicates the cross-correlation
between (S,[S;>4) and (S, [s;>4);
i=2,3,4;
J=1+1,...,5;
k=1,...,1i-1;
jfk.

These relationships can be easily checked with the

empirical data, involving only the computation of the

cross-correlations, given a selection of individuals who

satisfy the condition of clearly operating at need level 1i.

C. The Dynamic Relationships

We will develop two different sets of dynamic relation-
ships. The first set will be those that are hypothesized to
exist between age and need strength (prepotent, potent and
largely satisfied). The second set will be those that are

hypothesized to exist between adjacent need level need
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strengths (prepotent-potent and potent-largely satisfied).
Throughout this section we will use the simplest functions
that can be used which still capture the relationship at
hand. Simplicity should be, I feel, one of the goals of

exploratory research.

Ol s U L 2

1. The Relationship Between Age and Prepotent

Need Strength

Since strength of need level 1, S_, is hypothesized to

1

be always either potent or largely satisfied we need not

g ¥

concern ourselves with any age-prepotent need strength rela-

Divaa,.

tionship for need level 1. For need levels 2 through 5 these

relationships are hypothesized to exist and are all of the

,f same form. Let us start by specifying the conditions that

d force a need strength into its prepotent range. We will

deal specifically in Region Z of Illustration 2.1, with 82

(potent), Sy (prepotent) and Age (A), and then generalize.
From Illustration 2.1 we can see that for need strength

S3 to be prepotent we must have S3 less than 3. However,

P simply requiring S, to be less than 3 will not ensure that

S3 is prepotent (in Regions 1 and 2), for S3

than 3 when it is largely satisfied (in Regions 4 and 5).

is also less

But a single condition derived from the theory which ensures
that S, should be prepotent rather than largely satisfied is

to require that S, be potent (82>3). S, is potent only in

2 2
Region 2, and everywhere in Region 2 83 is prepotent. Thus,

given this single condition, that S2 be greater than 3,
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we are sure that 83 should be prepotent and as such can
orly be increasing very slowly, if at all. Therefore, we
can build a positi&e linear approximation for the relation-
ship between 53 and Age. Generalizing, we have:
(2.9) Sj = Bj + ch, =2, 095
8,3 (1=3-1);

and we hypothesize that the parameter C, is positive. This

i
hypothesis could easily be tested. Note that we would

expect the slope of such a line to be only slightly positive,
reflecting the slowly increasing nature of a prepotent need
strength. Note also that Bj could be negative, positive, or
zero, depending on the magnitude of the slope (Cj) in this

relationship.

2. The Relationship Between Age and Potent Need
Strength
Looking again to Illustration 2.1, the only condition
required on a need level strength for it to be potent is
that it be greater than 3. Given this condition for S1 we
are assured of being in Region 1 of Illustration 2.1. In
this region we find that the simplest approximation of the

shape of the potent part of the S curve is a simple inverse

1

relationship, and we have:

(2.10) s, =+ DllA. Sl>3;

1
and we hypothesize that the parameter D1 is positive. This
hypothesis is testable,

This approximation is not good for high strength values
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of Sl. However we are not likely to find such data with the
individuals being studied.

For need strengths S2 through S4 we can approximate the
shape of the potent parts of thesevcurves with a second-
order equation. A convex parabolic form can be represented
by:

= - 2 - -
(2.11) S1 DiA o EiA B i=2,3,4;

i’
54>3;

and we hypothesize that the parameters Dy and E; are positive.

The parameter F; is indeterminate in sign and value. This 1
hypothesis is reasonably easy to test.

For need strength Sg we can also use a fairly simple
form to capture the hypothesized relationship. This form
is: ;
(2.12) Sy A5 W = ESIA, §¢>3;
and we hypothesize that the parameters Dg and E; are posi- 'H
tive. Furthermore, parameter DS should be approximately
equal to 5, the highest value for need strength, since Dg 7

is the asymptotic value for this curve.

Relationships 2.10, 2.11 and 2.12 can be tested with
the available data. However, the relatively simple and
testable form for relationship 2.12 was developed from a
more complex and untestable form after all the data analy-
sis had been done. Though no direct tests were conducted
on it reasonable deductions can be made about the outcome
of such tests based on the results of the other tests.

There is one remaining relationship to specify between
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age and potent need strength. If, in addition to having, say,
S1 potent, we could also limit ourselves only to that portion

of the potent S, curve where S1 was increasing over time,

i
then we could generate the following linear approximation for
a need level strength in terms of age:
(2.13) si- °‘1+81A’ w2 e oy O

Si>3;

Si increasing with age;
and we hypothesize that the parameter Bi is positive. The
value and sign of the constant term a; are indeterminate.
Note that this relationship requires longitudinal need
strength-age data on the same individuals over a long period
of time. Thus, it cannot be tested with the available data

(see Chapter 3). However, we will return to this relation-

ship later.

3. The Relationship Between Age and Largely
Satisfied Need Strength
Since SS is hypothesized never to be largely satisfied

we need only concern ourselves with need strengths S, through

1
S 1in this section. We will develop S3 as the largely satis-

4
fied need strength and then generalize.

For S3 to be largely satisfied we need specify only one
condition: that the strength of the next higher need level,
Sa, be potent, for the only way 84 could become potent (as
stated by the theory) is for the needs in level 3 to become

largely satisfied. Thus, requiring that S4 be potent (Sa>3)
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puts us strictly in Region 4 of Illustration 2.1, and every-

where in this region S_ is largely satisfied.

3

Note that in the higher portion of its largely satisfied
range need strength S3 appears fairly curvilinear, whereas
lower down in this range it appears fairly linear. Note
also that this shape derives from the theory. For these rea-
sons we will approximate the largely satisfied part of the
need strength curves in Region 4 by both a linear and a non-
linear form. Generalizing, we have for the linear approxi-
mation:
(2.14a) Sp = + Gk - HkA’ k=1,...,4;

$;>3 (d=ktl);

and we hypothesize that the parameters G and H  are positive.
We are able to hypothesize the sign of the constant term as
positive due to the required first-quadrant location of the
relationship and its hypothesized negative slope (Hk). This
hypothesis is easily testable.

For the simplest non-linear approximation that is
appropriate, we have:
(2.14b) By .k Lk/A, k=1,...,4;

,Si>3 (i=k+1);

and we hypothesize that the parameter L, is positive. This
is also an easily testable hypothesis.

This completes all of the important hypothesized rela-
tionships between age and need strengths. All of these dyna-
mic relationships are nicely summarized in Table 2.1.

There is one final note of interest concerning the rela-
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tionships between age and need strength. Most of the avail-
able data (surveys) include the variables Rank and Education
Level as well as Age. Since these can both be considered
"growth" variables, much like age, we can replace age in
each of these age-need strength relationships with rank or
education level and test the same form of the relationships

for these other two surrogates for age.

4. The Relationship Between Prepotent and Potent

Adjacent Need Strengths

The relationships developed in this section and the
following one are the very heart of the dynamic part of
Maslow's theory. Together these relationships comprise the
prepotency-potency~satisfaction concept, which has usually
been referred to as the prepotency-satisfaction concept.

If a person is operating at, say, need level 2 then
he must have the strength of need level 2 potent, or greater
than 3. Also, if he is operating at need level 2 this means
that his security needs are not largely satisfied, and hence
need levels 3, 4 and 5 cannot emerge from prepotency. The
strongest hypothesized link is between S2 and S3, where the
potency of need level 2 keeps the prepotent needs of need
level 3 from emerging. Put another way, strong type 2 needs
hold type 3 needs down, and they are hypothesized to do so
as long as the need strength of type 2 needs remain potent.

Generalizing, if we specify that Si is potent (Si>3)’

then we are strictly in Region i of Illustration 2.1, and
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everywhere in Region 1 Si must be potent. We can therefore
represent S; by relationship 2.10 for S;; or by 2.11, for
Sy through S,. Similarly, Sj (j=1+1) being prepotent means
we can represent Sj by relationship 2.9.

Let us first develop the prepotency-potency relation-
ship between S1 and S2 (Sl potent, S2 prepotent). Combin-
ing relationships 2.10 and 2.9 and simplifying the name of
one parameter we have:

(2.15) S, =B, + MZ/SI’ Sl>3;
and we hypothesize that the parameter M2 is positive. The
value and sign of the parameter Bz are indeterminate. This
hypothesis can be easily tested.

Note that the simple fact that S1 is potent should,
from the theory, automatically keep S2 at prepotent levels.
Hence, we do not have to add as a condition that S, be less

2
than 3.

Now we shall develop the prepotency-potency relationship

for S3-Sz, 54-83, and SS_SA' We use relationship 2.11 for

potent SZ’ 83 or S4’ and relationship 2.9 for prepotent S3,

84 or SS‘ Unfortunately, we find that we cannot express the

prepotent need strength as an explicit function of the potent

need strength, but we can do the reverse, which is to express

the potent need strength (Si) as a function of the prepotent
need strength (Sj). Doing this, simplifying parameter

names and analyzing the sign requirements we have:

W T AT TR

. i i
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2
(2.16) Sy = - N;S; + 0,8, + Py, 3=3,4,5;
i-j-l; w
8;>3;

and we hypothesize that the parameters Ni and 01 are positive.
The parameter Pi is indeterminate in sign and value. This
hypothesis is testable. Again, note that simply requiring

Si>3 should mean that Sj (j=i+1) is in its prepotent range.

5. The Relationship Between Largely Satisfied and
Potent Adjacent Need Strengths

This particular set of relationships is probably the
most important that evolve from the theory. It is these rela-
tionships that portray the idea that a lower level need, upon
becoming largely satisfied, "opens the door" for the emergence
into potency of the heretofore held-down (prepotent) next
higher level need.

We will use S3 and S4 as our adjacent becoming-largely-
satisfied, emerging-into-potency need pair. Note that this
situation will occur only in Subregion 4A of Illustration 2.1.
In order to be in Subregion 4A we must first specify one
condition: that S4 be potent (SA>3)' This puts us strictly
in Region 4. But this is not enough. As need level 3 needs
become largely satisfied this 'opens the door" for emerg-
ence of level 4 needs. However, once the door is opened
and level 4 need strength emerges to some high, 'clearly
operating at" value then level 3 need strength loses

control over level 4 need strength, and a cause-effect
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relationship no longer exists between level 3 and 4 needs
(assuming, of course, that level 3 needs remain largely sat-
isfied, as they are hypothesized to do). Thus, the only
place where the satisfaction-potency concept holds between
the strength of these adjacent need levels is where S4 is
not only greater than its prepotent range, but where it is
also increasing with age. Thus, our second condition for
the satisfaction-potency part of the model is:

(s

< (S » where the subscripts indicate Age (A)

4)A=a+b

at some lower (younger) level, a, versus age at some higher

4)A-a

(older) level, at+b, where b is some positive increment of
time.

Generalizing, we have two conditions that must be met
simultaneously for the directly hypothesized satisfaction-
potency part of the model to hold. These conditions are:
Si>3; and (S

< (Si) Note that this second con-

i)A-a A=a+b’

dition requires longitudinal data on the same individuals
over a large number of time periods.

As already noted, no direct cause-effect relationship
is hypothesized to hold between S3 and S& when 84 is
decreasing and S3 is in fact largely satisfied. However,
if the general shapes of the S, and S, curves remain roughly
as shown in Region 4 of Illustration 2.1, and as required by
the theory, then even though other exogenous variables are
driving S4 in the region to the right of Subregion 4A we can

still develop the relationship that S3 and SA should exhibit

with respect to each other in all of Region 4.
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Under the single condition that Sd be potent (84>3), we
are strictly in Region 4, and in Region 4 we can approximate

the largely satisfied portion of the S, curve by relationship

3
2.14a or 2.14b, depending on our preference for the linear or

the non-linear form. The potent portion of the S, curve can

4
againy Yhe gpproximated by relationship 2.11, p concavewdown
parabola. Note that since the S5 curve does not approximate
a parabola in its potent range we can only apply this first
satisfaction-potency relationship to need level pairs SI-SZ,
S3-S3 and 53-5,. Combining relationships 2.14a and 2.11,
simplifying the parameter symbols, and analyzing the sign
requirements we have:
(2.17a) Sy = - Q;5f + RS, + Ty, k=1,2,3;

i=k+1;

Si>3;

and we hypothesize that the parameters Qi and Ri are positive.

The parameter Ti is indeterminate in sign and value. This
is a testable hypothesis.

Taking relationships 2.14b and 2.11, combining them,
simplifying parameter symbols and analyzing sign require-
ments we have:

(2.17b) S; = - Uy /S +Vy /S + W, k=1,2,3;
i=k+1;

5433

and we hypothesize that the parameters U, and Vi are positive.

i

The parameter W; 1s indeterminate in sign and value. This

hypothesis can also be tested.
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According to Maslow's theory relationship 2.17a (or b)
should hold for any reasonably normal individual. There-
fore the relationship should also hold collectively. For a
large group of individuals we can first select data records
based on the constraint on Si (Si>3), and then use these

recoydg t@ regress valugs of Si and S, againgt a regression

k
equation of the form of 2.17a or b. If the signs of the
parameters are the same as the signs for the hypothesized
terms, if the F-statiscics for the overall regression and
the estimated coefficients are significant, and if the
R-squared values are reasonably high, this would tend to
validate the satisfaction-potency concept, as well as an
even more general relationship between 84 and S, . The
beauty of these relationships, and a big reason for develop-
ing them, is that they are hypothesized to apply to cross-
sectional data as well as longitudinal data. There are no
time nor age constraints tied to relationships 2.17a and b.

We can now go on to derive the satisfaction-potency
relationship for the 54-85 need strength pair. We will use
relationship 2.12 for approximating the S5 curve in its pot-
ent range, and 2.14a or 2.14b for approximating the S& curve
in its largely satisfied range.

Combining 2.14a and 2.12, simplifying parameter names
and analyzing sign requirements we have:
(2.18a) s

= 4+ ag + b5/(84-c5), S.>3;

5 5
and we hypothesize that the parameters ag, bS and cg are
positive. Unfortunately this expression can neither be
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further simplified nor can the hypothesis be tested with
the available data.

Combining relationships 2.13b and 2.12, simplifying
parameter names and analyzing sign requirements we have:
(2.18b) Sg = + f5 - 855,40 S5>3;
and we hypothesize that the parameters f5 and gg are posi-
tive. Note that this is a testable relationship. However,
this testable form for the largely satisfied SA-potent S5
relationship was developed from a more complex and untest-
able form after all the data analysis had been accomplished.
Therefore this relationship was not systematically tested,
though we have a few regressions of its form and can make

reasonable deductions about what all such results would have

yielded, based not only on these few regressions but also on
the results of the other tests.

Let us now move on to the case where we require both

satisfaction-potency conditions to hold and see what

sort of relationship we can build between S3 and 54 for the
two-constraint, directly hypothesized satisfaction-potency
concept.

If, in addition to requiring S&>3, we also require that
(84)A=a+b’ then we are clearly in Subregion 4A of
Illustration 2.1. In this situation it is quite clear that

<
(SA)A-a
S3 strictly decreases as SA strictly increases, as derived
from the theory. In Subregion 4A we can again approximate
the relationship for this part of the strictly increasing

SA curve in terms of age by the linear relationship of 2.13.
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For the largely satisfied portion of the S3 curve we can
again use relationship 2.14a or 2,14b.
Combining relationships 2.13 and 2.l4a, analyzing the

sign requirements, and simplifying the parameter symbcls

we have:
r
‘ (2.19a) §; =n; - piSk, k=1,...,4;
‘
! i=k+1;
si>3;

(S4)a=a < (S{)p=atp’

and we hypothesize that the parameter Py is positive. The

parameter n, is indeterminate in sign and value. Note that :
we can now include the 84-55 need level pair in this rela- L
tionship, since relationship 2.19a covers only what occurs

at the satisfaction-potency stage for need level 5.

= ""‘:“\un‘

Combining relationships 2.13 and 2.14b, analyzing the
sign requirements, and simplifying the parameter symbols
we have:

(2.19b) §; =aq; + ri/Sk, kml, ooy
i=k+1;
Si>3;
(s,)

< (s,)

17 A=a+b *
and we hypothesize that the parameter r; is positive. The

A=a

parameter q, is indeterminate in sign and value.
Relationships 2.19a and b hold, hypothetically, for any

normal adult, subject to the constraint conditions. If these

relationships hold in the individual case then they must also

hold in the aggregate. We could therefore use empirical data
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to run linear regressions of the form of relationships 2.19a
and b, to see if, in fact, such data validates these relation-
ships. However, the problem with testing 2.19a and b is that
they require longitudinal data, with numerous need strength

readings over a large number of time periods. This is due to

~

the last constraint condition which requires that Si be in-

creasing with age. Unfortunately, not many (if any) research-

p Ao

ers have such data. For example, this researcher has no such

data. My data covers, at most, one and one~half years, with |

no ability to match the records of the same individuals over
time. So, though relationships 2.19a and b are quite nice
in their simplicity, they shall, for the present at least,
have to remain untested.

This completes the development of all the dynamic rela-
tionships between prepotent and potent need strengths of
adjacent need levels and between pctent and largely satis- 4
fied need strengths of adjacent need levels. Table 2.2

nicely summarizes these dynamic relationships. i

D. Other Factors

1. The Time Factor ]

The factor of time itself bears directly on the j
model. Stanford Research Institute (SRI) published a
1969 Long Range Planning Report entitled "American Values."
In it they hypothesize a shift upward in the distribution
of the adult American population over the five need levels

from 1965 to 1990. Illustration 2.2 displays the hypothe-
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53 ]

sized shift. Thus time (i.e., Year) could be included as a
variable in the model. To test the strength of this varia- :

ble longitudinal data covering at least ten (and preferably

e

fifteen or twenty) years should be used.

Unfortunately the data available cover only one and
one-half years. It is unlikely that an upward shift in the

need level distribution as hypothesized by SRI will occur in

such a short period. However, we can easily develop a test
of this hypothesis. The test would be: determine the propor-
tion of the sampled population in the lowest possible need
levels (level 2 and level 3 for this data) at the earliest
time (T=0); and also determine the proportion of the sampled
population in the highest need level (level 5), at the earli-
er time. Then, generate equivalent proportions at the latest
time (T=1), and compare. For need level 2 or need level 3,

a shift out of the lower levels over time means a lower
proportion of the population in the lower levels at the 2

earliest time vs. the latest time, and we have:

n,|$,>4 n, |S,>4
il®i i'°1
(2.20) s T AT , 1=2,3;
N T=0 N T=1

where n, is the number of people who have Si>4, and N

is the number of people in the entire group, all at T=0

and T=1 respectively. Note that Illustration 2.2 shows

an hypothesized increase over time for that proportion of
people in need level 2. However, due to the short time per-
iod covered by the data I am modifying the pictured SRI hypoth-

esis to the formal hypothesis specified in relationship 2.20.




54

For need level 5, a shift into this need level over

time means a higher proportion in this need level at the 3“

later time vs. the earlier time, and we have:

ni[Si>4 nilsi>4

(2.21) , 1=5.

N T=0 N T=1

3 The groups compared at T=0 and at T=1 must be similar
in all other respects, particularly age, for this test to
be valid. To successfully separate the Age and Time varia-

bles we must find two different groups that have nearly

] identical mean ages at the two different time periods. For

| example, determine the need level distribution of a random
. sample of a group of military personnel aged 21 to 57 at
T=0, and statistically compare this distribution to the dis-

tribution of a random sample of military personnel age 21 to

‘,;»4&.\;;Lf

57 at T=1. If the mean ages of the two groups are not sta-
tistically significant in their differences, this would
effectively remove the Age variable from the comparison.
These tests of the effect of the Time variable cannot
be conclusive for the data used. The reason they cannot be

conclusive tests 1s that for this data the sample groups are

not composed of the same individuals at each time period.

However, these tests would at least be capable of detecting a
trend, assuming that the samples were indeed random and
representative.

One final comment is needed concerning the variable

Time. When time is used as a variable in a model it is
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3
usually the case that it is actually a surrogate for some other
unmeasurable or unknown factors. This is likely the situation 1

here. The Stanford Research Institute report does not
indicate what these factors might be. However, affluence

and the growing awareness of psychological health are
r probably some of the direct factors involved. Affluence
i seems necessary for satisfaction of the more basic needs, %J
and hence it becomes a necessary but not sufficient con-
dition for movement to higher need levels. éé

One good measure of affluence is per capita net {4

national product. Thus, it is possible to use this var-

iy

iable instead of Time. However, it seems clear from the

/. literature that affluence can only help people move ;
”ff through the more basic need levels (perhaps physiological
d and, to some extent, security needs). Thus, it is not a !

theoretically valid independent variable to use across

all need levels. Hence, I will stick with using the

variable Time.

‘7.

2. The Psychological Health Factor

Another possible constraint on need levels emerges {4

from reading Maslow's theory. Mental illness (i.e., poor

4
psychological health) can "reduce people to the concrete," %i
to use one of Maslow's more colorful phrases. This ;
phrase describes an individual who is stuck at a lower i

need level beyond the normal stage of life expected

for that level. A frustrated need in early life tends
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to generate persistence of the need past its normal time
of satisfaction and also tends to generate greatly increased
activity of the need. (Maslow 1970)

The Psychological Health factor (P) is clearly meant
to be a constraint. As such, an instrument is needed to
measure psychological health. If such an instrument were
available we could code it so that various levels of the
Psychological Health factor would indicate the highest
possible need level a person could usually achieve. For
example, P=2 could indicate a person who could normally
achieve need level 2, but no higher; P=3, normally achieve
level 3, but no higher; and so on for levels 4 and 5.
Given such a measure, we could then add the following

constraints to relationship 2.19a or b:

(2.22a) P=2, i=1,2;
(2.22b) P=3, i=1,2,3;
(2.22¢) P=4, 1=1,2,3,4;
(2.224) P=5. f=132 .3 4.5,

A more interesting way to handle this factor would be
as follows: for example, if P=3, we could require the potent
part of the relationship for need strength 83 to be replaced
by the form of relationship 2.12, which is in fact what is
hypothesized for the potent range of strength of need level 5,
SS' That is, by shifting equations we force 53 to take on
a form that can never become satisfied, and thereby ensure
that such an individual is represented as being stuck in

this need level forever.
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4 While we can accept the intuitive appeal of this
E constraint, it is difficult to find readily available

factors in empirical data that allow us to operationalize

the Psychological Health factor. Furthermore, the available
data (see Chapter 3) was collected from what was assumed to be
a popul#tion reasonably healthy in the psychological sense.
For these reasons the Psychological Health variable has been

excluded from testing in the empirical study. It is included

in the discussion for completeness.

IV. Summary of Testable Hypotheses and Relationships
A. Hypothesis 1: The Age Hypothesis
Given individuals who are clearly operating in one need

level, then the higher the need level at which t!ey operate

the higher their mean age. Formally:
(2.2) (Ag|ss>4) > @A,ls5,>4) > (K3|s3>4) > :‘
@, |8,>4) > (& [5)>4) ;

These comparisons will be made on an adjacent pairwise basis.

At a more rigorous level these conditions are:

7 (childhood)

(2.1a) (a,| 5,>4)
(2.1b) (K3| $3>4)
(2.1c) (7-,,1 §,>4)

1]

15 (adolescence)

1]

30 (early adulthood)

50 (late adulthood)

n

(2.1d) (ASI S5>4)
The test that will be used for testing the relationships

of 2.1 will be to compute the number of standard deviations

o

between the conditional sample age and the hypothesized age,

and then use the normal distribution two-tailed test of

e i SR
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significance for checking on equality. Relationship 2.2
will be tested by computing the number of standard devia-
tions in the difference between the mean ages of any two
groups operating at adjacent need levels, and then employing
the one-tailed test for significant differences. The null
hypothesjs for relationghip 2.2 is that the mean ages of

groups operating at adjacent need levels are equal.

B. Hypothesis 2: Mean Need Strengths

Given individuals who are clearly operating at one need
level, then the mean need Jfrength of all other need levels
for these individuals should be low and in the prepotent or
largely satisfied range. Formally:

(2.4) (§1|81>“) Suds. Balml. w5 24,
Or, less rigorously:

1,1=1,...455 d¥l.

(2.5) (§1|Si>4) <SS

1)
After generating these statistical means relationship
2.5 can be tested by computing the number of standard devia-

tions between the means and, for the large sample sizes avail-

aole, using the normal distribution one-tailed test of signif-

icance to check for significant differences between the un-
conditional and the conditional mean need strengths. In this
test the unconditional mean need strength is being taken as the
target, or population, mean. Relationship 2.4 can be tested by
computing the number of standard deviations in the difference
between the conditional mean and the hypothesized maxiumum value

of 3, and again employing the one-tailed test of significance.
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C. Hypothesis 3: Need Strength Correlations
Given individuals who are clearly operating in one need
level, the cross-correlations between their prepotent need
strengths should be positive, the cross-correlations between
their largely satisfied need strengths should be positive,
and the cross-correlations between different need level pairs
consisting of prepotent with largely satisfied need strengths
should be negative. Stated more rigorously, we have:
(2.6) r1m>0, where Tim indicates the cross-correlation
between (Sllsi>4) and (SmISi>4);
i=1,2,3;
Imitl; . cvsds
m=i42,.00,5;
19m.
(2.7) rpq>0, where rpq indicates the cross-correlation
between (spjsi>4) and (Sqlsi>4);
i=3,4,5;
p=l,...,i-1;
q=1,...,1i-2;
P¥q.
(2.8) rjk<0, where rjk indicates the cross-correlation
between (SjISi>A) and (Sk|81>4);
1=2,3,4;
J=i4l,...,5%
k=1, 0esi=ly

j7k.

The test of this hypothesis involves a simple inspection

S 1 TR TR TN

v——
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of the cross-correlations, as calculated for data satisfy-
ing the constraint conditions. The SPSS package will be used

to select the cases and calculate the cross-~correlations.

D, Hypothesis 4: Age and Prepotent Need Strength

Given individuals with potent need strength for level
i needs ($1>3), they should have a prepotent need strength
for level j (j=i+1) needs, and the relationship between
their Age (A) and their prepotent need strength (Sj) should
be of the following positive linear form:

(2.9) Sj = Bj + CjA, §=2,...,5;

5,>3 (i=3-1);
where the parameter Cj is hypothesized to be positive and
the parameter Bj is indeterminate in value and sign.

The SPSS multiple linear regression package will be
used to run these regressions. Three measures of quality
provided by the SPSS package will be used with these regres-
sions. The first is R-squared, which is the proportion of
the variance in the dependent variable accounted for by the
regression equation. The second measure is the F-statistic
for the overall equation, which is the ratio of the mean
square due to the regression to the mean square due to the
residual, and measures the significance of the regression
equation representing more than mere chance. The third
measure is the F-statistic computed for each coefficient,

which is the value of the coefficient divided by the stan-

dard error of the coefficient, the entire quantity then

A

.
e

il A 4 RS

i




il

S

61

squared. This statistic is in fact the t-statistic squared
(with, say, n-1 degrees of freedom), which is identical to
the F-statistic with 1 and n-1 degrees of freedom. These
measures of quality together with this methodology will be
used not only for testing Hypothesis 4, but also for testing
Hypotheses 5, 6, 7 and 8.

In addition, the Durbin-Watson d-statistic can be
"special-ordered" with any SPSS regression. This statistic
is a measure of the statistical presence of autocorrelation
at appropriate levels of significance. This statistic will
be requested in at least one set of regressions in order to

check for autocorrelation.

E. Hypothesis 5: Age and Potent Need Strength

Given individuals with a potent need strength for level
i needs, the relationship between their Age (A) and their
potent need strength (Si) should be of the following inverse
form for need level 1:
(2.10) S1 =+ DI/A' Sl>3;
where the parameter D1 is hypothesized to be positive.

The relationship should be of the following cunvex
parabolic form for need levels 2, 3 and 4:
(2.11) s, = - DiAz +EA+F, 1=2,3,4;

Si>3;

and the parameters D; and E; are hypothesized to be positive.

The parameter F1 is indeterminate in sign and value.

The relationship should be of the following inverse

oot ey ipdims 4 =

e e IR 1 I
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form for need level 5:

(2.12) Sg=+ DS - E5/A, SS>3;

and the parameters D5 and ES are hypothesized to be posi-
tive.

The SPSS package will be used to accomplish these re-
regessions and evaluate them. For regressions such as these
where more than one coefficient is being estimated the F-
statistics for both the overall regression and the separate

coefficients can be evaluated.

F. Hypothesis 6: Age and Largely Satisfied Need Strength

Given individuals with potent need strength for level
i needs (Si>3)’ they should have largely satisfied need
strength for level k (k=i-1) needs, and the relationship be-
tween their Age (A) and their largely satisfied need strength
(Sk) should be of the following negative linear form:
(2.14a) Sy = + G - H A, k=1,...,4;

§;>3 (i=k+1);

and the parameters G and H  are hypothesized to be positive.

Or, the relationship should be of the following inverse
form:
(2.14b) S, =+ Lk/A, kel oonyty

Si>3 (i=k+1);

and the parameter Lk is hypothesized to be positive.

G. Hypothesis 7: Prepotent and Potent Need Strengths

Given individuals with potent need strength for level
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i needs (Si>3), they should have prepotent need strength
for level j (j=i+1) needs, and the relationship between their

prepotent need strength (S,) and their potent need strength

.
(Si) should be of the following inverse form for Sl-SZ:

(2.15) S, = B, + lesl, Sl>3;

% where the parameter M, is hypothesized to be positive. The

2

parameter B, is indeterminate in sign and value. Note that

2
relationship 2.15 can only be tested where measures of the

strength of level 1 needs are available. |

} The relationship should be of the following convex
4
/ parabolic form for 82-83, S3-S4 and Sa~SS:
" e 2 = .
(2.16) s, Nisj +°18j+P1’ 3=3,4,5; ;
k { 1=3-1;
J
; §,53;
A 17
< where the parameters Ni and 0i are hypothesized to be posi-

tive. The parameter Pi is indeterminate in sign and value.

H. Hypothesis 8: Largely Satisfied and Potent Need

Strengths

Given individuals with potent need strength for level

i needs (Si>3), they should have largely satisfied need

strength for level k (k=i-1) needs, and the relationship be-
tween their potent need strength (Si) and their largely sat-
isfied need strength (Sk) should be of the following convex

parabolic form for need strength pairs S -S , S -S and S -S :
) IR i 3 4

PRSI
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"o 2 ~ .
(2.17a) Si Qisk + Risk + Ti’ k=1,2,3;
i=k+1;

Si>3;

where the parameters Qi and Ri are hypothesized to be posi-

tive. Parameter Ti is indeterminate in sign and value.

Or, the relationship should be of the following inverse
parabolic form:

(2.17b) Si = -1U,/s2

/3¢ k=1,2,3;

+ vi/sk + wi,

i=k+1;
Si>3;

where the parameters Ui and V1 are hypothesized to be posi-

tive. The parameter wi is indeterminate in sign and value.

For need strength pair S the relationship should

455
be of the following (testable) linear form:

(2.18b) S5 = + fs - gSSA’

where the parameters f5 and 85 are hypothesized to be posi-

SS>3;

tive.

I. Hypothesis 9: The Time Hypothesis

Over time there will be an increase in the proportion of
people operating at the highest need level, and a decrease in
the proportion of people operating at the lower need levels.

Formally:

niISi>é nilsi>4

(2.20)
N ‘ N




and;

n s >4 n S >4
(2.21) 171 3.4 - ae.
N T=0 N T=1

The test used here will be to compute the number of standard

deviatiqns in the difference between the two proportions and

then use the one-tailed nofmal test to check for significant

differences.
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CHAPTER 3

THE DATA

I. Ideal Data

Maslow's rejoinder to the Hall and Nougaim study was
that age was an important independent variable - that he
visualized the need levels emerging over a long period of
time. It seems, almost, that the need levels can be seen
as stages of life. If this is the case then data must be
found that covers all, or much, of the adult life span of
the respondents. The Stanford Research Institute report
(1969) hypothesizes an upward shift over a rather long per-
iod of time in the need level distribution among the adult
population. These two factors taken together mean that data
should be found which covers both a significant age span and
a large number of calendar years. Thus, ideal data would
cover fifteen or twenty years on the same population, or on
a statistically valid sample of the same population. Data
should include age, psychological health, calendar year,
statements or questions concerning the need level in which
the respondent is currently operating, and statements or
questions concerning the strengths of all the need types of
the respondent. Unfortunately, to my knowledge no common
body of directly coded need hierarchy data covering the

66
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required variables is available.

II. The Search for Data

Since the object of this work was not only to develop
a model of Maslow's basic theory but also to test the result-
ing hypotheses with empirical data, it became important
to locate such data. This effort covered four separate
sources, only one of which successfully yielded what was

sought.

A. The Porter Data

The first potential source investigated was Professor
Porter. His original works in the early 1960's gave the
first tentative confirmation of Maslow's hierarchy, albeit
in a rather indirect manner. Since his data included lack
of satisfaction of each need level as well as age of the
respondents it seemed like 2n ideal source. I wrote to Prof.
Porter and requested his raw data. He wrote back and told
me that, unfortunately, he had destroyed it in 1967 upon his

move to The University of California at Irvine.

B. The Hall and Nougaim Data

In their 1968 article Hall and Nougaim described their
data, which consisted of need satisfaction and strength mea-
sures for 49 young AT&T managers over a five year period.
I wrote to Professor Hall requesting his raw data. He

informed me that the data was the property of AT&T and to
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redirect my request to Dr. Bray at AT&T corporate offices
in New York City. Dr. Bray responded that his office was
heavily involved with four other researchers in the project
of which this data was a part, and therefore he was unwill-

ing to release it to me.

C. The Berkeley/Oakland Growth Studies Data

These studies are part of the work of the Institute of
Human Development at The University of California, Berkeley.
The data is overwhelmingly comprehensive, covering longitud-
inal information on over 500 individuals over a period of
30 years or more. Unfortunately the data is not in a form
that is easily redefined into need level strengths and sat-
isfactions. Any analysis and recoding of this data would
involve not only a great deal of personal judgment (which
could very likely bias the results if performed by only one
person or a few individuals), but also a very large number of
manhours. These factors convinced me that it was inappro-
priate to pursue this effort further. However, the data is
available and with an objective, verifiable coding technique
and sufficient manpower it could very likely be used in fur-

ther tests of the model at a later date.

D. The Air Force Data
The U.3. Air Force has been sending out surveys to
statistically valid random samples of its officer and

enlisted personnel once to four times a year since 1951.
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This data was made available to me. The surveys include
important demographic factors, such as age, sex, educational
level, rank, marital status, etc. Also included in some of
the surveys are questions and statements involving how the
respondent feels about different factors, called motivators.

On researching this data at the Pentagon I found that
raw data was available only back to 1971. Also, of all the
surveys conducted since 1971 only ten contained sets of
statements that were appropriate for measuring motivator
strength and satisfaction. Of these ten I was able to obtain
only six, for one reason or another. Table 3.1 lists and
briefly describes each of the six sets of survey data.
Copies of appropriate sections of each of these surveys
appear in Appendix A. All the surveys were administered to
five or ten percent random samples of active Air Force en-
listed and officer personnel.

Four surveys measured the respondent's degree of agree-
ment or disagreement with the motivator statements presented.
Each of these four surveys had basically the same set of 18
statements, and all four used the same five-choice response
set for these statements: Strongly Agree, Agree, Undecided,
Disagree, and Strongly Disagree. These responses were re-
coded in the statistical analyses to numerical values of 5,
4, 3, 2 and 1, respectively; or, in separate analyses,

5, 4, 3, 0 and 0, respectively (where 0 was defined as

unuseable), since disagreements with a motivator could be

different in quality than low strength for that motivator.
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The remaining two surveys measured the degree of person-
al importance each statement held for that respondent. These

two surveys included several identical or near-identical

statements, but they also included several statements dis-
tinct to that survey alone. However, the five-choice re-
sponse set from which the respondents could choose was the

same on both surveys and was: Extremely Important (to me),

T

Above Average Importance, Average Importance, Below Average

Importance, and Not Important (or Not Important at All).

These responses were also recoded for the statistical analy-
ses to values of 5, 4, 3, 2 and 1, respectively.
{ There were only two statements in this second group of
: two surveys that were roughly the same as any of the 18 state-
; : ments used in the first group of four surveys. Thus we had
tf two basically different measurement instruments, the first
being the 18 statements with degree-of-agreement responses,
and the second being the other two survey statement sets with
degree~of -importance responses. This allowed cross-checking
the statistical results based on two basically different

measurement instruments.

III. Theoretical Justifications and Practical Requirements
The issue was now what to do with these motivator state-

ments in order to match them up with Maslow's need types.

It was at this point that I felt an unwanted detour was re-

quired in order to accomplish this matching process. How-

ever, upon later reflection it appears that the methodology

|
i
|
|
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described in this section and the results flowing therefrom

were not only wanted, but necessarv and very important. :

A. Need and Motivator Strengths, Satisfactions and

Importances

r

Several factors have already been diescussed in the first
two chapters concerning the relationships between need (or
motivator) strength, satisfaction and importance. These
factors and assumptions are: the more a need (or motivator)

is satisfied the lower its strength; the more a need is sat-

3 ; isfied the lower its importance; and the stronger a need is,
the greater its importance. These assumptions rest on theo-
retical and empirical work already cited. (Maslow 1970;

Alderfer 1969; Cofer and Appley 1964; Dachler and Hulin ;

1969; Friedlander 1965) It should be pointed out, however,

that in the view of Mobley and Locke (1970) need satisfaction

does not‘determine need importance. Be that as it may, this ]
work assumes that it does, as specified in the preceding

statement. This work also assumes that degree of agree-

ment with a motivator statement is equivalent to degree

of strength of that motivator statement for that person. %

B. Motivators Mapped into Need Types

Vroom (1964) has pointed out the importance of disting-
uishing between needs and motivators. Lawler (1972) finds
that pay is likely to be most instrumental in satisfying

autonomy and security needs and is likely to be least instru-

I s 2 - o
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mental in satisfying social and self-actualization needs.

Porter (1961, 1962, 1963) assumed a one-to-one cor-
respondence between the questions he asked and each of
the need levels he was investigating. Lawler and Suttle
(1972, p. 282) comment on Porter's questions: '"Despite the
extensive use and acceptance of the Porter items, there is
little direct evidence that they represent a valid operation-
alization of Maslow's need categories.'" Alderfer (1969),
Porter (1961) and Beer (1966) have each equated several
different motivator items into specified levels of Maslow's
hierarchy. Illustration 3.1 displays these hypothesized
equivalencies.

Based on these and other comments and findings, I prefer
initially to look at any and all statements or questions
querying people about their degree of satisfaction or dis-
satisfaction, importance or unimportance, or agreement or
agreement with a statement or question to be measures of
their feelings about motivators, and not about needs. True,
we may in fact find a one~to-one correspondence between any
given motivator and a certain need type. However, it is
also likely that any given motivator is instrumental in sat~
isfying more than one type of need. Thus, it seems more
appropriate (and rigorous) to take the motivator-to-need-type
concept as a hypothesis to be tested rather than an assump-
tion to be accepted. How, then, can this be done?

The methodology devised to éccomplish just this object-

ive was to query a number of individuals, all of them know-

R e
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EXISTENCE DS

Pay:
1. Good pay for my work
2. Frequent raises in pay
Fringe Benefits:
1. A complete fringe benefit program
2. Frequent improvements in fringe benefits

RELATEDNESS NEEDS

Respect from co-workers:

1. Cooperative relations with my co-workers

2. Respect from my co-workers

3. Openness and honesty with my co-workers
Respect from superiors:

1. Respect from my boss

2. Openness and honesty between my boss and me

3. Mutual trust between my boss and me

BELONGINGNESS (LOVE) NEEDS

1. The opportunity to be helpful to my co-workers
2. The opportunity to develop close friendships at work

ESTEEM (STATUS) NEEDS

1. The status my job gives me
2. The feeling that my job is regarded as important

Illustration 3.1.—Hypothesized Relationships of Some Specific
Motivators to Different Need Levels
(Porter, 1961; Beer, 1966; Alderfer, 1969)
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ledgeable of Maslow's different need types, about which of
these need types (or no need type) given motivator statements
represent. The results of this query were then tabulated

and statistically analyzed. This methodology is both repli-
cable and objective, or at least more objective than one per-
son makipg up statements or questiong designgd to meagure the
degree of satisfaction or importance of different types of
needs; or, just as potentially dangerous, one person deciding
what particular need type a particular motivator statement
matches on a one-to-one basis. Such a methodology yields
what I call the motivator-to-need-type transformation factors.
For a given motivator such transformation factors could
result in showing a one-to-one correspondence, a partial
(weighted) correspondence, or a zero correspondence between
the motivator and the five Maslowian need types.

It can be argued that the transformation factors gener-
ated by this process only represent what each of the motiva-
tor statements means in terms of the personal need-type
strengths of the individuals performing the coding, much
akin to the process whereby hungry people read many more
food-associated items into Thematic Apperception Tests than
do comfortably full people. (McClelland 1961) This could
be true, just as it could be true for Porter's set of
questions. However, we can make some checks of just how
personality-dependent such a coding process is by subdivid-
ing our coders-into different demographic categories (e.g.,

age, sex, college major, etc.) and comparing how the trans-
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formation factors agree across these different subcategories.
This was done and is discussed in the next section.
Illustration 3.2 previews and summarizes the actions
that were taken with the survey motivator statements and

their responses in order to yield the desired need level

] ﬂ‘ strengths for each individual.
IV. Transformations from Motivator Statements into Need
Levels and Derivation of Strengths of the Need Levels
? A. The Transformation Factors

A questionnaire was developed to objectively determine
the transformation factors for motivators into need types.

The questionnaire consisted of a section which discussed each

of the five Maslowian need levels, using much direct quotation

from Maslow's latest discussion of his need hierarchy theory
(1970). Then the statements from the Air Force surveys were a
listed, with the respondent instructed to break out each 3
statement into one or more of the five Maslowian need levels
(coded A through E), or none (coded F, for failure). The

questionnaire concluded with a request for demographic infor-

mation on the respondent, including age, sex, college major
or profession, citizenship, and level of college education.
The actual coding process was done in two different ways.
The first was a forced response format, in which the respond- |
ent placed each motivator statement into the need level which é
he felt best encompassed it, or into a "None'" category. How- |

ever, because it was feared that '"minority need level" repre-
P
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sentation could get lost by this easier-to-code, easier-to-
accomplish method (which also generated higher return rates
from the potential coders), a second coding process was also
performed. This latter one involved breaking out each state-
ment into each of the given need levels, or '"None," in incre-
ments of ten percent, totalling to 100% for each statement.

This was a much more time-consuming coding process (taking

upwards of one hour for coding 18 statements) and also

yielded lower returns on the questionnaire.

The questionnaires containing each of the coding methods

were randomly distributed to individuals coding the 18 state-

ments used in four of the Air Force surveys. Due to the high

coding agreement which resulted between these methods, only

the forced response method was used in coding the statements

from the remaining two Air Force surveys.

All questionnaires were answered by certain Stanford

University faculty and students on a purely voluntary and

anonymous basis. All those to whom the questionnaires were

given, however, were already knowledgeable about Maslow's

five different need levels. A copy of appropriate sections

from each of the three questionnaires may be found in Ap-

pendix B,

1. Questionnaires 1A and 1B

These two questionnaires yielded 73 useable answer

sheets: 41 of the forced response variety, and 32 of the

percent-~breakout variety. Both questionnaires coded the
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same 18 statements. The questionnaires were administered
during September and October 1974 to Stanford University
students and faculty in the engineering and business schools.
Tabulated data for the results of these two questionnaires
is found in Table 3.2.

In Table 3.2 the first column of numbers shows the over-
all tabulations for the 41 answer sheets of the forced-response
type. The next column gives the overall tabulaticus for the
32 percent-breakout answer sheets. Note one critical fact:
the percentages given in these two columns represent two
completely different things. For the forced-response ques-
tionnaire (lA) these percentages are simply the percentage
of the total respondents coding a given statement into the
indicated need level. However, for the percentage-breakout
questionnaire (1B) these percentages are the average of the
percentage breakouts that each respondent gave to each need
type. The next column, labeled "1lA+1B,'" is a combination of
columns one and two, wherein the 32 percentage-breakout answer
sheets were recoded into the forced-response format. (E.g.,
if a person chose 20% for Need Level C and 80% for Need Level
D for a given statement in Questionnaire 1B, then it was
assumed that under the forced response format he would have
chosen Need Level D for that same statement.)

The tabulated answers from the forced-response question-
naire agree nicely with the tabulated data from the percentage-~

breakout questionnaire. The only important difference was

that, where there was very high or very low coding (where 807

sl oo e
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or more was considered high, and 20% or less was considered
low) on the forced-response coding, the percentage-breakout
coding showed consistently lower coding percentages on the
high side, and consistenly higher coding percentages on the
low side.

Nqte the important implication of these overall re-
sults between Questionnaires 1A and 1B. They say that the
motivator-to-need-type transformation factors that derive
from the tabulated results of a number of people forced io
choose only one need type per motivator are roughly thec same
as the tabulated results from a number of people allowed to
choose among all five need types per motivator. More simply,
the individual transformation factors that each person carries
around in his head are roughly the same as the average of
forced-response transformation factors across a number of

people. This phenomenon could well be worth further investi-

gation, particularly since there was a fair degree of dif-
ferent ages, backgrounds, citizenships, etc., among the
respondents, as indicated by the remaining columns in Table
3.2 which show the tabulated results for different demo-
graphic subcategories.

In these remaining columns of Table 3.2 the combined
forced-response data was cut in several different ways: by age
(young vs. old); by college major (engineers and scientists
vs. business and humanities); by citizenship (U.S. vs. non-
U.S.); by education level (undergraduate vs. graduate vs.

professor); and by sex. Again we find reasonably high coding
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agreement across all subcategories, except in a few cases

when the subcategory sample sizes get rather small.

2. Questionnaire 2

Questionnaire 2 was identical in format to Question-
naire 1A (forced-response answers). This questionnaire
was used to code the combined 23 useable statements from
both Air Force Surveys 72-73(0&A) and 73-50(0). It was admin-
istered in February 1975 to students taking an introductory
course at Stanford called '"Organizations: Theory and Manage-
ment.'" Fifty-two useable answer sheets were returned.

Table 3.3 summarizes the tabulated results of this
questionnaire in the same format as used in Table 3.2.

Since this questionnaire coded statements from two different
surveys those statements coming from Survey 72-73(0&A) have
the term "72-73" under the statement number in Table 3.3,
those coming from Survey 73-50(0) have the term "73-50"
under the statement number, and those found in both surveys
have both terms under the statement number.

As in the other table we again find that the subcategory
tabulations across various demographic factors agree quite
nicely with each other as well as with the overall results
(in the first numerical column of Table 3.3). Overall it
appears that this questionnaire also yielded consistent and

apparently valid transformation factors.
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3. General Comments on the Questionnaires and
the Questionnaire Respondents

One very important consideration is that the Stanford
coders had no vested interest in the results of their coding.
Few of these Stanford coders had ever served in the Air
Force, and as such few (if any) had ever ansyered one of the
Air Force surveys. Furthermore, the coding process was
strictly voluntary and anonymous, which aids our faith in
the dispassionate (?) objectivity of the resﬁondents' coding
efforts.

On many occasions those respondents using the forced
response questionnaires made comments in the remarks section
of their answer sheets. The most important remark, which
occurred several times, was that the coder felt most moti-
vator statements contained more than one need type. Another
less prevalent comment was that the coder felt the coding
could easily reflect the needs of the coder and not neces-
sarily the "true and objective" needs inherent in the moti-
vator statements.

There are some biases over all the respondents. They
were fairly young (mean age about 23 years), predominantly
male (about 83 percent), mostly U.S. citizens (about 85 percent),
all college educated at one level or another, and all fairly
intelligent. Interestingly, the biases in age and sex of
the Stanford group roughly coincide with the biases in age
and sex of the Air Force survey respondents.

The results of the coding process also yielded some
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statements coded quite highly into the "None" category.
The decision rule for dealing with these will be discussed
in the next section.

Overall, the coding agreements were surprisingly high
across both coding techniques and across all demographic
subcategories. Based on these results we can be quite sure
that valid, replicable and objective transformation factors
were obtained for most, if not all, of the motivator statz-

ments.

4. Quality of the Motivator Statements
A frequency distribution was developed showing the num-
ber of statements coded at various percentages into the
"None" (F) category. Based on both this distribution and
a judgment made from analyzing those statements coded at
such high percentages into this category, it was decided to

throw out all statements receiving a 19 percent or greater

coding in the "None" category. These decisions resulted in

throwing out Statements 6, 7, 8, 11 and 15 in Questionnaires

1A and 1B, and Statements 13 and 14 in Questionnaire 2.
Statement 4 on Questionnaires 1A and 1B was not thrown out,
however, as it received very consistent codings into the
need levels across all demographic subcategories and was

on the borderline with its 'None" category percentage of

19 percent.
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5. The Final Transformation Factors

The net result of this coding tabulation and analysis
was to use as the final transformation factors the need
level percentages shown in Column "1A+1B" of Table 3.2 for
the 13 accepted statements in the first four Air Force
surveys and the need level percentages shown in the first
numerical column of Table 3.3 for the 21 accepted statements
used in either of the remaining two surveys. For example,
Statement 1 in Questionnaire 1A (Table 3.2), which is,
"The main satisfaction a person can get out of work is help-

ing other people." transforms into .00 for Need Level A
(Physiological), .03 for Need Level B (Security), .53 for
Need Level C (Belongingness), .27 for Need Level D (Esteem),
and .16 for Need Level E (Self-Actualization), totaling to
.99.

The regplt of all this was that the sum of all trans-
formation factors for all accepted motivator statements
totaled .81 or higher across the five need levels. The
total was usually around .90, but did not always total to
1.00 since some small part of the transformation went into
the "None' category, and rounding errors could also account
for up to a .0l discrepancy. This, then, resulted in what
I called the weighted correspondence transformation factors.

There 18 one rather weak hypothesis that can be tested
concerning the transformation factors. This is to test the

null hypothesis that all five need-level-cell percentages

are equal, which they would be if the coding were done on a
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strictly random basis. The multinomial data-testing tech-
nique using the Chi-squared method with four degrees of
freedom (Ostle 1954) rejects this null hypothesis at levels
of confidence ranging from .01 to less than .0005.

There were also one-to-one correspondence transforma-
tions. These resulted from using statements which were
coded at very high percentages into one need level. There
were no reasonably high percen:age codings into Need
Level A (Physiological), so that this need level was not
used in later analysis involving need strengths obtained by
this one-to-one transformation process. Also, Need Level E
(Self-Actualization) received its highest codings of only
51%, 73% and 44% for those three statements used for the
one-to-one transformations into this need level. The reason
these statements were still used for one-to-one transfor-
mations was that the later analysis required need strengths
for the upper four need levels. In the interest of more
complete, though perhaps not as rigorous, analysis these
statements were selected. Table 3.4 summarizes the one-to-

one transformations used for all six surveys.

B. The Derived Need Strengths

The final weighted correspondence transformation for
generating an individual's need strengths is guided by
Vroom's (1964) force model. We first define fij’ the

transformation factor, as that fraction of any motivator

j which represents type i needs (i=1,...,5). These fac-

P
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TABLE 3.4

ONE-TO-ONE CORRESPONDENCE TRANSFORMATIONS

Coding
Item Proportion Need Level
For Surveys 72-34(0),
72-34(A), 73-22(0),
73-22(A):
Questionnaire 1A/1B
Statement No.
3 .51 E = Self-actualization
9 .84 B = Security
10 .89 D = Esteem
16 .86 C = Belongingness
For Survey 72-73(0 & A):
Questionnaire 2
Statement No.
6 .89 D = Esteem
12 .90 B = Security
15 .73 E = Self-actualization
23 .79 C = Belongingness
For Survey 73~50(0):
Questionnaire 2
Statement No.
3 .92 C = Belongingness
5 44 E = Self-actualization
6 .89 D = Esteenm
12 .90 B = Security
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tors are the overall percentages already discussed in
Tables 3.2 and 3.3. Next, we define Si (i=1,...,5) to be
the normalized need strength for type i need level for auy

individual. Finally, we define MS, as the Air Force respond-

3
ent's strength response to motivator statement j. Putting
these together, we define Si in terms of the other two var-

iables as:

Zf. .Ms,
i

(3.1) Si"—']—"‘]—‘]— . > 1) SO

%€
Note that this definition yields normalized need strength
values which will all range between 1 and 5, since the moti-
vator statement responses used by the Air Force personnel
ranged between 1 and 5.

We also want, in a rough sense, that:

(3.2) 41‘3 fijz 1
That is, the usual motivator is made up in total of only the
five Maslowian need types and can be divided up into nome,

one, or more of these need types, and we want the sum of the

factors for the five need types to total approximately to 1.

1. Weighted Correspondence Need Strengths
What remains left to do with the transformations is to
show how an individual's normalized need level strengths
(Si) are computed based on the weighted correspondence con-
cept. This is done per relationship 3.1, which says that

the strength for each need level for an individual is com-
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puted by: (1) multiplying his response strength to a speci-

fic motivator statement, MS (valued at 1 to 5) times the

j’

transformation factor, f for that motivator for the given

13’
need level; (2) repeating this process for all other moti-
vator stateents which validly transformed into this need
level; (3) summing all such terms; and (4) dividing this
sum by the sum of all the motivator transformation factors

for that need level, for all motivator statements used, so

as to normalize this weighted sum back to the original

range of from 1 to 5.

Let us go partially through this process for an hypoth~
esized individual, Airman L. Class. Suppose Airman Class
had answered Air Force Survey 72-73(0&A) way back in July
1972. Further, suppose his responses for our (renumbered)
Questionnaire 2 statements numbered 4, 5 and 6 were as fol-

lows: #t4-~Extremely Important (=5); #5--Below Average Import-

ance (=2); #6--Average Importance (=3). Let us begin com-
puting his weighted correspondence normalized need strength
for his Belongingness Need (Need Level C). From Table 3.3
we find that the transformation factor for Statement 4 into
Need Level C is .00; for Statement 5 is .09; and for State-
ment 6 is .07. Following the technique outlined in the pre-
ceding paragraph, Airman Class's Need Level C need strength,

called S,, begins to look like:

3’
.00(5) + .09(2) + .07(3) ...
Following through for all the other transformation factors

for the accepted motivator statements used in Survey
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72-73(0&A), we would end up multiplying a total of 15

Need Level C transformation factors times Airman Class's
respective motivator strength responses for the correspond-
ing motivator statements, summing all 15 terms, and divid-

ing this sum by the sum of all 15 transformation factors,

Sl g

which in this case is 2.42. This, then, is how the weighted
correspondence need strengths for all five need levels (S1

through Ss) were computed for each individual.

2. One-to-One Correspondence Need Strengths

Computing the one-to-one correspondence need strengths
is very simple and is really already summarized in Table 3.4.
For Airman Class we simply take his motivator strength re-
sponses for Statements 6, 12, 15 and 23. These values are
considered to be his need level strengths for need levels
D, B, E and C, respectively. Note that relationship 3.1
also applies here, where now fij.l' Note also that this ;
is roughly the same methodology implicitly assumed by Porter

and others concerning Porter's set of questions.

3. Correlations Between One-to-One Correspondence
Need Strengths and Weighted Correspondence Need Strengths
The weighted correspondence need strengths for all
five need levels were calculated for each individual and
made a part of the individual's data record. The one-to-
one correspondence need strengths were tagged as being the

strength response each individual gave to the appropriate
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motivator statements which were coded by the Stanford
coders at the highest rates into the given Maslowian need
levels.

Cross~correlations were then calculated between the
weighted correspondence need strengths for one need level
and the peed strengths for all four peed levgls based on
the one-to-one correspondence data set, for all six surveys.
Table 3.5 displays these cross-correlations. For example,
in this table we find for Survey No. 1 that the correlations
and one-to-one S, is +.82 and between

2 2

2 and one-to-one S3 is +.12,

Surveying this table we find nice high correlations

between weighted S

weighted S

between the weighted need strength and the one-to-one need
strength for the same need level. Also, the correlations

between the weighted need strength for one need level and

the one-to-one correspondence need strengths for the other
three need levels are usually fairly low. Thus, from this
data it appears that we have successfully developed a con-
sistent set of one-to-one and weighted correspondence need

level strengths, which is what we had set out to do.

4. A Cautionary Note
Given that we now have both a person's weighted cor-
respondence and his one-to-one correspondence need strengths
for each need level (except Need Level A for the one-to-one
transformation), we must be aware of one fact: the one-to-

one correspondence need strengths take on only five discrete

BT

2
¥
”
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TABLE 3.5

CORRELATIONS BETWEEN ONE-TO-ONE CORRESPONDENCE AND WEIGHTED
CORRESPONDENCE NEED STRENGTHS S, THROUGH S's §

r Weighted One-to-One Need Strengths
Survey Need |
] No.* Strengths S, (1-1) S; (1-1) Sy (1-1) Ss (1~1) 1
‘ 1 S, 0.82 0.12 0.29 0.05
i 2 Ss 0.82 0.10 0.36 0.11 ]
3 S, 0.79 0.52 0.48 0.41
j 4 S5 0.81 0.19 0.29 0.06
/ 5 Ss 0.80 0.12 0.33 0.16
6 82 0.87 0.43 0.47 0.35
1 S3 0.18 0.69 g.21 0.26
2 B 0.30 0.66 0.25 0.24
3 S3 0.51 0.79 0.48 0.48
4 Ss 0.20 0.74 0.19 0.19
’ 5 Ss 0.26 0.69 0.26 0.22 i
2 6 S 0.37 0.94 0.38 0.49 |
1
{ 1 & 0.28 0.09 0.62 0.04 i
2 Se 0.42 0.06 0.64 0.06
3 i 0.53 0.43 0.69 0.58
4 S 0.28 0.13 0.67 -0.002
5 Sy 0.37 0.07 0.66 0.07
6 Sy 0.40 0.40 0.73 0.63
1 Ss 0.05 0.16 0.27 0.70
2 Ss 0.28 0.18 0.36 0.61
3 Ss 0.45 0.41 0.46 0.79
4 Ss 0.15 0.18 0.33 0.60
5 Ss 0.27 0.15 0.39 0.62
6 Ss 0.36 0.50 0.48 0.78
%1 = 72-34(0); 2 = 72-34(A); 3 = 72-73(0 & A); 4 = 73-22(0);
5 = 73-22(A); 6 = 73~50(0).
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values, namely, 1, 2, 3, 4 and 5. As such we must be very
careful in performing any sophisticated statistical tech-
niques on such data, such as linear regressions. There is
no such problem for the weighted correspondence data since
it becomes fairly continuous within the range of 1 to 5 from

its method of calculation.

V. Sampling the Air Force Surveys (Samples of Samples)

The number of records in the surveys is huge, ranging
from over 8,000 to over 23,000, Computer resources are scarce.
In the interest of conserving such resources some experi-
ments were run to see what level of random samples taken of
the survey data records would give a high level of confidence
as being representative of all the records in each survey.

Table 3.6 shows the results of one such experiment.

The means and standard deviations for all the critical var-
iables were computed for a 30 percent random sample and for
the total file. (The sample sizes vary slightly due to
missing values in some records, which caused that value to
be thrown out.) These means were then tested ftor equality
on a two-tailed test of significance. All 30 percent sample
means cculd be accepted as being equal to their respective
grand means at a much better than .01 level of significance.
Based on these results all statistical techniques performed
with the survey data were accomplished with a 30 percent

random sample from each survey.
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TABLE 3.6
COMPARISON OF 30% RANDOM SAMPLE MEANS TO POPULATION MEANS,

SURVEY NO. 72-34(0) c

30% Sample Population
Statistic Hs Os Ns Hp Op Np Zg
VARO09 (S,, 1-1) 3.861 0.965 2,833 3.863 0.964 9,561 -0.110
VARO16 (Si3, 1-1) 2.896 1.034 2,818 2.914 1.042 9,509 ~0.917
VAR010 (S4, 1-1) 3.940 0.956 2,823 3.923 0.949 9,547 +0.952
VAROO3 (Ss, 1-1) 3.258 1.123 2,824 3.265 1.128 9,530 -0.330
Sy 3.516 0.484 2,763 3.523 0.484 9,340 -~0.760
S, 3.519 0.511 2,749 3.525 0.508 9,292 -~0.619
S3 3.244 0.493 2,754 3.256 0.495 9,313 ~1.272
Sy 3.551 0.492 2,749 3.551 0.483 9,292
S's 3.271 0.484 2,749 3.278 0.490 9,292
Age 32.733 8.098 2,850 32.617 8.054 9,637
Rank 4.344 1.337 2,863 4.330 1.342 9,674

i e
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VI. Summary

The motivator-statement to need-level transformation
factors seem consistent and valid based on the comparisons
performed in Tables 3.2, 3.3 and 3.5. Moreover, the method-
ology used for generating these transformation factors gives
us objective, statistically based-confidence that we are
using motivators and their respective strengths which, when
transformed into need level strengths, do in fact represent
an individual's need strengths at the various need levels.
Finally, we have two largely independent measurement instru-
ments (Surveys 72-73(0&A) and Survey 73-50(0), vs. the other

four surveys) and two different ways to calculate need

strengths (one-to-one vs. weighted correspondence). Together,

all these factors give us powerful leverage for testing
hypotheses of the model as well as for drawing conclusions

based on our statistical analyses.
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CHAPTER 4

THE RESULTS

I. Overview

Of the nine hypotheses tested only the last one received
strong support from the evidence offered up by the statisti-
cal analyses. This last hypothesis is the Time Hypothesis
which, ironically, derives not from Maslow's theory directly
but rather from a Stanford Research Institute report. Only
one other hypothesis, the need strength correlations hypoth-
esis (No. 3) received reasonable support from the statistical
evidence. The remaining seven hypotheses, some of them deriv-
ing from the very heart of Maslow's theory, received little
or no support from the statistical evidence.

It should again be noted that all of the tabular
results presented in this chapter are based on 30 percent

random samples of the six surveys used.

II. Hypothesis 1: The Age Hypothesis

This hypothesis states that given individuals who are
clearly operating in one need level, then the higher the need
level at which they operate the higher their mean age. From

Chapter 2 we have the formal relationships:

(2.2) (Ksls5>4) > (K4|s4>4) > (K3|s3>4) > (K2|s2>4) > (xl|s1>4)

108
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These comparisons will be made on an adjacent pairwise basis.

At a more rigorous level these conditions are:

n

(2.1a) (Ké|sz’°) 7 (childhood)

15 (adolescence)

13

(2.1b) 6K3|S3>4)

n

(2.1c) (K4|34>4) 30 (early adulthood)

1]

(2.14) (x5|s5>4) 50 (late adulthood)

Since data on Rank and Education Level was available
in most of the surveys, the same hypothesis of the form
of 2.2 was tested for these other two variables. Verbally,
the less rigorous hypothesis states that the mean age (or
mean rank or mean education level) of a group of people
operating at a higher need level will be greater than the
mean age of a group of people operating at a lower need
level. The more rigorous form of the hypothesis states !
that the mean age of a group of people operating at need
level three will be around adolescence; the mean age of a
group of people operating at need level four will be around i
early adulthood; and the mean age of a group of people

operating at need level five will be around late adulthood.

Table 4.1 includes the conditional and unconditional

means, standard deviations, sample sizes, and the computed
number of standard deviations (Z) in the difference”between
adjacent conditional means, for the Age, Rank and Education
Level variables. The inequality test of relationship 2.2 is
based on a one-tailed test of significance, at .01 or .05.

The equality test of relationships 2.1 is based on a two-

tailed test of significance at .0l or .05. Age and Education
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Level are expressed in years. Rank is expressed as follows:
for the officer surveys, 7=Colonel, 6=Lieutenant Colonel,
etc., 2=Second Lieutenant and l=Warrant Officer; for the
enlisted surveys, 9=Chief Master Sergeant, 8=Senior Master
Sergeant, etc., 2=Airman and l=Airman Basic.

The more rigorous tests (2.1b through 2.1d) can be made
by inspection alone. In Table 4.1 we see that the observed

difference between the conditional mean age and the hypothc-

s s 4

sized age is statistically significant in virtually every
case. The only test which comes close to equality is for
relationship 2.1lc, where the conditional age sometimes
approaches the hypothesized age of 30 (early adulthood).
However on closer inspection this appears to be spurious,
since all the conditional mean ages are found to be within
a few years of the overall unconditional mean age for each
survey group. That is, no matter at which need level a per-
son is clearly operating, the mean age of groups composed of

such persons stays about the same, which is also fairly

close to the overall population mean age for each survey.
Therefore, we find the differences are usually statistically
significant, thus offering little evidence to support the
age hypotheses based on their null from in the relation-
ships of 2.1.

The less rigorous inequality tests of relationship 2.2
yield mixed results. On a pairwise comparison we find the
observed difference was statistically significant in the

hypothesized direction for the following conditional mean




i ok

eT—————

onia e,

115

age pairs: (xi|51>4) vs. (Ké|52>4), in three of the six sur-
veys; and (ZSIS3>4) vs. (K;|SA>4), in five of the six sur-~
veys. For the other two pairs (2-3 and 4-5) there is no
evidence that the age differences are significant in the hy-
pothesized direction. Note, however, that had we stated the
alternative hypothesis of inequality in relationship 2.2

in the other direction for pairs 2-3 and 4-5 we would have
found evidence that these observed differences were statis-
tically significant.

Putting aside the formal hypotheses tests and looking
now for interesting results, we find that out of a total of
42 possible pairwise age comparisons 29 were significantly
different based on a one-tailed test in the appropriate
direction. Of these 29 significant differences, in 13
comparisons the groups operating at a higher need level had
a higher mean age than the groups operating at the next
lower need level, and in 16 comparisons such groups had a
lower mean age than the groups operating at a lower need
level. There was, however, a fairly consistent pattern that
emerged: mean age of need level two groups was usually high-~
er than mean age of need level one groups; mean age of need
level three groups was usually lower than mean age of need
level two groups; mean age of need level four groups was
usually higher than mean age of need level three groups; and
mean age of need level five groups was usually lower than

mean age of need level four groups. For the weighted corre-

spondence need strength data this pattern held statistically

O A e o i
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significant in 16 of 24 possible pairwise comparisons. Note,
however, that Survey 72-73(0&A) showed no significant differ-
ences. This is due in large part to the fact that this sur-

vey, and this survey alone, was administered only to younger

people, ranging in age from 16 to 25 years.

Illustration 4.1 shows a plot of these patterns for
all six surveys. So, across all five need levels the usual
pattern of mean ages was: Low, High, Low, High, Low. This
is a most interesting phenomenon, and I have absolutely no
idea what it might mean.

Age and Rank correlate very highly in the survey data
used for this study. The correlations were always above
+0.7, and often approached +0.8. Thus, everything said
about the Age variable consistently carries over to the
Rank variable.

Education Level appeared as a variable in five of the
six surveys. There was no particular pattern in the shifts
of mean education level between adjacent need level operat-
ing groups. The difference between adjacent need level mean
education levels reached significance in the hypothesized
direction on far fewer occasions than for the Age or Rank
variables.

Summarizing, the difference between the conditional mean
age of each group clearly operating at a given need level and
its hypothesized adolescence/early adulthood/late adulthood
age (relationship 2.1) was usually statistically significant.

Thus, there is good evidence for rejecting the more rigorous
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Illustration 4.1.—Mean Age Differences for Groups Clearly Operating
at Different Need Levels (Weighted Correspondence
Data)
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null hypotheses of equality in relationship 2.1. For the
other statement of this age hypothesis, as given by the ine-
qualities of relationship 2.2, we find mixed results. The
observed differences were often statistically significant in
the hypothesized direction for age pairs 1-2 and 3-4. For
age pairs 2-3 and 4-5 there was no evidence that the differ-
ence was statistically significant in the hypothesized di-
rection. All in all, we find little evidence to support the
hypothesis that the mean age of groups clearly operating at
lower need levels is less than the mean age of groups clear-

ly operating at higher need levels.

III. Hypothesis 2: Mean Need Strengths

This hypothesis states that given individuals who are
clearly operating at one need level, then the mean need
strength of all other need levels should be low and in the
prepotent rr largely satisfied range. Formally, from Chap-
ter 2 we have:
(2.6 CE524) <73, 4,1e1,...,5; 1L
Or, less rigorously:

(2.5) ('s'llsi>4) <SS i,1=1,...,5; 1#1.

1°
For relationship 2.4 the test is a one-tailed test of signif-
icance of the difference between the conditional (sample)

mean and the hypothesized population mean need strength of 3.
For relationship 2.5 the test is a one-tailed test of signif-

icance of the difference between the conditional sample mean

and the unconditional mean, which is being taken as the pop-
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ulation mean.

Tables 4.2 and 4.3 present the means, standard devia-
tions and sample sizes for the conditional need level
strengths and the unconditional need level strengths,

Table 4.2 displays the data for the weighted correspondence
need strengths, and Table 4.3 displays the data for the
one-to-one correspondence need strengths. The data covers
all five need levels (four need levels for the one-to-one
correspondence data) and all six surveys.

For the test of the differences per relationship 2.4 we
find that for all the conditional means in Table 4.2 there
is no evidence that the difference is statistically signifi-
cant in the hypothesized direction between these conditional
means and the need strength value of 3. For the one-to-one
correspondence data in Table 4.3 we find ten cases (out of
a total of 96 cases) where the difference between the condi-
tional mean and the need strength value of 3 is statistical-
ly significant in the observed direction. Even these ten
cases are suspect, however, since the corresponding uncon-~
ditional mean need strength for the same need level in the
same survey is also less than 3. Thus, there is very little
evidence to support the hypothesized need level strength
differences of relationship 2.4.

For the test of the differences in means per relation-
ship 2.5 we find no evidence that the hypothesized differ-
ences are statistically significant, for all the means shown

in both Tables 4.2 and 4.3. Summarizing for both relation-

¥
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ships, we find that there is little or no evidence for re-
jecting the null hypotheses in favor of either of the alter-
native hypotheses as stated in relationships 2.4 or 2.5.
Note, however, that had the alternative hypotheses in
relationships 2.4 and 2.5 been stated with the inequality in
the other direction we would have found overwhelming evi-
dence supporting these restated alternative hypotheses. In
every comparison in Table 4.2 we would have found the dif-
ference between the conditional means and the need strength
value of 3 to be statistically significant at the .01 level
or better. Similarly, in Table 4.3 there would have been
86 out of 96 comparisons in which the differences would
have been statistically significant. For relationship 2.5
the results would also have been similar. In Table 4.2
the difference would have been statistically significant
at a level of significance much better than .0l in all cases.
For relationship 2.5 the differences between the mean need
strengths shown in Table 4.3 would not all have been
statistically significant in the opposite direction.
Table 4.4 summarizes the level of significance at which
a restated relationship 2.5 would have held had the in-
equality been reversed. In this table we see that the
mean need strength differences would have been statistically
significant (at .01 or .05) in 58 out of 72 possible cases.
In summary, there is little or no evidence for reject-
ing the null hypotheses in favor of the alternative hypoth-

eses stated in relationships 2.4 and 2.5. However, had we
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TABLE 4.4

LEVEL OF SIGNIFICANCE IN THE TEST FOR DIFFERENCES IN MEAN NEED
LEVEL STRENGTHS (ONE-TO-ONE CORRESPONDENCE DATA)

{ Survey Number

72-34 72-34 72-73 73-22 73-22 73-50

Statistic (0) (A) (0 & A) (0) (A) (0)
(52/S5 > &) v8. 52 .05 .01 .01 .01 .01 .01
(S2/84 > 4) vs. 5, .01 .01 .01 .01 .01 .01
(S2/Ss > 4) vs. 3, .05 - .01 .05 .01 .05
(53/52 > 4) v8. 53 - 4 .01 g i .01
(S3/Sy > 4) vs. 5, - .05 .01 - .05 .01
(S3/Ss > 4) vs. T, .01 .01 .01 .05 .01 .01
(S4/S2 > 4) vs. S, .01 .01 .01 .05 .01 .01
(Su/Ss > 4) v8. 5, .01 .01 .01 .01 .01 .01
(S4/Ss > 4) vs. T, - .01 .01 - .01 .01
(Ss/S; > 4) vs. 55 .05 - .01 & & .01
(Ss/S3 > 4) vs. 85 .01 .01 .01 .05 .01 .01
(S5/54 > 4) vs. Ts .05 .01 - .01 .01
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