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CHAPTER I

INTRODUCTION

Statement of the Problem

Much of the current research on the organiza-
tional behavior of women has been focused upon defining
role stereotypes and measuring the impact of these
stereotypes upon the ways in which female managerial
employees are socialized into work organizations. These
studies also imply that the existence of stereotypes
detracts from the effectiveness with which women are
able to adapt to and produce within the work environment
(4; 9; 29; 31). A review of the literature revealed that,
with few exceptions (3; 23; 26; 28), this research has
focused principally upon public and private civilian
organizations.

The research problem is that no research has been
conducted to determine the extent to which these stereo-
types apply in the Air Force, and the extent to which
they may reduce the effectiveness and productivity of

enlisted women in the USAF craft skills.

Background

Women comprise 40 percent of the United States

workforce. Most of these women are employed in the




service industry: i.e., education services, medical-
health services; and personal services, including those
in hotels and private homes (47:3). During 1973, the
trade industry was the second largest employer of women,
most of whom held jobs in retail stores (47:5). However,
between 1960 and 1970, the number of women working in the
"skilled occupations" increased 80 percent (20:14). The
term "skilled occupations" as used in this paper con-
forms to the Bureau of Census classification (see

Table 1). These were "skilled occupations" which pre-
viously had been predominately "all male" skills.

A combination of legal, social and economic fac-
tors has affected the significant increase in the rela-
tive importance of the skilled occupations for women
(20:21). The major legal factor was Title VII of the 1964

Civil Rights Act which prohibited discrimination in employ-

ment based on sex (20:17). Social factors were basically
a result of the "Women's Liberation Movement" (20:17).
This movement, currently characterized by sharp disagree-
ment over basic goals and theories (41:500), still
emphasizes 1its unity on equal employment opportunity,
measured not only in terms of fair hiring practices but
also in terms of job design, appraisal, travel, promotion,
transfer, layoff, discipline, recognition, and benefits
(9:175). Economic factors have included a drive for

"equal pay for equal work," and a desire to find employment

2
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TABLE 1

WOMEN EMPLOYED IN THE SKILLED TRADES

DETAILED TRADE,

1960 AND 1970

Women as Women as
Number of women employed { percent of Number of wome ployed | percant of
total total
Trade! Trade!
19802 1970 | Change, | 1960 | 1970 19602 1970 | Change, | 1960 | 1370
1960-70 1960-70
277,110 | 494,871 | 217,731 | 3.1 | 5.0 | Machinists 6,685 | 11,787 s.102| 1.3] 3.1
Mechanics and repaicers.............. 18,329 { 49,349 | 31,020 81 20
A 97 o] A B 44 Air tondnhamn(, heating, and
refrig 125 1,068 940 2 3
Bakers.. 20,283 | 32,665 | 12,382 18.0(29.8 Aircraft 1,668 4,013 2,345 1.5( 2.9
Blacksmiths. 101 249 143 S| 2.4 Automobile body repairers....._..|....___.. 1,332 | 0= - SO, 1.2
Blue-collar worker supervisor, n.e.C..... 77,728 | 127,751 | 50,023 | 7.2 | 8.0 A bil ‘ 2,270 | 11, 130 8,850 e 1.4
Construction. . .oocoaue-- | 206 1,608 1,402 2] L1 Data p ing machi oai 864 2.7
Durable manufacturing. 18,724 | 25,539 | 10,815 4.1 | 4.6 Farm impl t S 420 420 |..... of T2
Nondurable manufacturing, includ- : Heavy equipment mechanics,
ing not specified.. ... ocoeee. 40,882 | 52,193 | 11,311 | 13,9 14.4 incfuding diesel 3,345 | 10,768 7.423( 1.2 1.8
Transportation. communicaticns, id appli and y
and other public utilities. 2,480 5.678 3198 | 1.2 3.7 lers and mech 2,550 2.550 1o 21
All cther industries_..... 19,436 | 42,735 8 91118 208 437 229 S L1
Bailermakers 41 an 330 21 13 279 638 409 91 BT
kbinders. ...... 16,513 | 19,461 2,948 | 57.9 | 57.1 1,688 5,032 3| 17 ] 37
Bri and 722 2.049 1.327 S} 1.3 332 510 178 6 K ]
Bulld perators 1,151 | 19 L1 3 PO 1.3 8.414| 10,540 | 2,126 1.2]| 4.2
Cabinetmas = 891 3,429 2,538 | 1.3 5.1 Milters, grain, flour, and feed........__ 64 161 97 T 23
Carpenters. . ... TN e 3,312 | 11,059 1,747 4| 1.3 | Millwrigh 2 80 903 823 A1 1.2
Carpai [ :siallers_... - “ 754 54 |......] 1.7 Moldlﬂ ML ... caceaccannaree S 1,452 5,757 4,305) 29| 106
Cament and concrets finishers.......... 100 %08 308 .2 | 1.4 ] Motion picture projectionists. ......... 3% 670 280 22| 4.2
Cemnusitors and typesetters. ... 15,494 | 23,962 8,468 | §.2 | 15.0 | Opticians and lens grinders and
Cr2a2, darrick, and hoist operators...... 656 1,952 1,296 5] 13 ishers. 3,045 6,121 3,076 | 15.0 | 22.3
Decorators and window dressars........ 23,566 | 40,408 | 16,852 | 46.3 | 57.6 | Painters. construction and maintenancs.| 6,449 | 13,386 6,937 | 1.9] 4.1
Dental lab y 641 6,057 5,416 | 4.3 | 22.7 | Paperhangers....... 1,455 111 ] 3=344 | 6.0 10.8
Pattern and model makm uceo(
ElRClricians. . isavsnssansnanascaasce 2,483 8,646 6,163 g1 L8 647 1,858 1,211 ] 1.6 | 48
Electric power and cable installers. . 1,648 1,457 -191] 2.1} 1.4 -] 2,347 3,851 1,004 | 10.4 | 11.8
Electrotypers and stereotypers. ... 7 233 211 .8 | 4.0 | Piano and organ tuners and repanms.. 153 330 177 25| 4.8
Engravers, except photoengravers........ 1,943 2,31 385 | 17.3 | 26.6 | Plasterers 158 435 mn 3l L8
Excavating, grading, road machine oper- Plumbers and pipe fitters....... apae 952 4,110 3,158 31 14
ators except bulldozer operators...... 688 2,513 1,828 .4 | 1.1 ] Power station operators. 1,375 57 | '-818| 5.1{ 3.0
Printing press operators. . ... ....... 4,848 | 13,374 8,526 | 5.8| 8.8
Flaar layers, except tile satters _.......] 232 364 =518 4.9] 1.7
Forge and h T 769 24 ~45 | 6.4 | 4.7 | Rollers and finishers, metal_ . ..._.....] 8n2 1,264 62| 4.2] 6.4
Furniture and wood finishers. 768 3,600 2,832 | 3.5 16.9 | Roofers and slaters. .......cocacaee--| 7 749 642 21 1.3
(77 R —— 1,936 461 131,475 ) 40.4 ) 17.3
Shaetmetal workers and tinsmiths_.._.{ 1,530 2,902 1372 11| 19
Glaziers. .. 27 33 §56 | 1.3| 3.1 | Shipfitters. ... ...... aeansu S 123 1A feianed 1.2
Shoe repairers........ 2,759 6,359 3,600 6.7]20.3
Heat lers, and temperers. 293 598 305| 1.4| 2.9 Sign painters and letterers . ... . ....| 1,286 1,614 328 46| 85
Stationary engineers....cceceencaeaa-| 1,563 2.472 809 S| 14
fnspectars, scalers, and graders, log and Stone cutters and stone carvers.__. 132 4“5 3] 20| 1.0
[T i 798 1,877 1,079 | 3.9 | 11.0 | Structural metal workers. ... .. .ce..| 909 883 -] 1.5 1.2
Insnectors, n.e.c 5,670 8,865 3,195| S8} 1.5
Construction. . 100 34 24 At LEN T casesssasssmemimssanssosnves 21,265 ) *—463 | 26.5 | 31.4
Railroads and railway express quophono msmlus and repmm 8,289 s.2n| 2.0} 38
SOIVICE. oennnnnn 76 w0 m 31 Lo P line i 762 -62| 20| LS
Tile setters._ _ 378 378 |oeesss} L2
Jewelers and watchmakers.............| 2,239 4,285 2,046 | 6.0 11.5 | Tool and die 4,197 3,069 &) 2
Job and dio setters, metal. . ...coceaun- kv7] 2,21 1,899 .6 | 2.6 | Uphoisterers.... 9,980 4,312 9.4 160
me,." enginenrs. . ... PRPPRLLE 85 3% il 1 .8 | Craft and kindred workers, n.e.¢....... 7,339 1,52 6.7 8.5
ive firamen. 104 151 LY 3 L2

1 Somne of the accupational titles that appear in this table and ¢isewhere in the article
are recent modifications of older titles which denated or connoted sex stereotyping.

d by 2
, under the

The new titles were accomp!
en O tion Classifi

ot the Interagency Cammittee
of the Office of Management and au~.-

get. (Su “Remaval of Sex Stereotyping in Censys Occupational Classmfication,”
Monthly Labor Review, January 1974, pp. 67-68)

1 Adi

ted to 1979 lassifi

See John A. Prisbe, Jozn Heinkel, and

Staniey Green, 1970 Occupation and Industry Classification Systems in Terms of
Thelr 1960 Occupation and Industry Elements, Technical Paper 26 (Bureau of the

Censu, 1972).
3 Also showed a decline in total emp

loyment.

SOURCE: 1970 Census of Population, Detailed Characteristics, U.S. Summary,
Final Report PC(1)-D1 (Bureay of the Census), table 221,




in the higher paid, skilled occupations. 1In addition

to higher wages, the skilled occupations provide appren-
" ticeship systems offering beginners most of the benefits
of fully-qualified workmen (20:15).

At the same time civilian institutions were
increasing the number of women in skilled occupations,
the United States Air Force developed policies and took
actions to change its traditional employment of enlisted
women. In 1972, the Air Force adopted plans to increase
the number of enlisted women from about 11,500 at the end
of fiscal year 1972 to 35,300 at the end of fiscal year
1977, and to greatly expand their use in a wide range of
specialties (11:7). Beginning in January 1973, the Air
Force opened twelve previously all-male career areas to
enlisted women (33:14) (see Table 2). By the end of 1974,
the Air Force had 3,197 women assigned to the aircraft
maintenance, communications-electronic systems,
mechanical-electrical and avionics system career fields
(11:8).

The attempt to integrate Air Force enlisted women
into these career fields has focused attention on their
physical adaptability and the appropriateness of tool
sizes (3:2). There are, however, increasing indications
that Air Force women in the skilled occupations are also

faced with various socialization problems (4:56; 24:1-5;




TABLE 2

NONTRADITIONAL CAREER FIELDS DEFINED

AFSC Career Field

30XXX* Communications-Electronics

31XXX* Missile Electronic Maintenance
32XXX* Avionics Systems Specialties
42XXX* Aircraft Systems Maintenance
43XXX* Aircraft Maintenance

44XXX Missile Maintenance

46XXX Munitions and Weapons Maintenance
47XXX Vehicle Maintenance 5
53XXX* Metal Working

54XXX* Mechanical/Electrical

55XXX* Structural/Pavements

56 XXX Sanitation

*AFSCs which contain sufficient enlisted women
to be surveyed as part of this study.




26:14). A study of enlisted women at a Strategic Air
Command Air Force Base indicated that women:

. . . assigned to the previously male-oriented
craft skills are experiencing a variety of social
adjustment problems. Conflicts arise between their
self-perception as women and the requirements of
their work role [26:14].

A study by the Comptroller General of the United States
indicated that military women have been assigned to jobs
in which they cannot effectively perform because of
strength, stamina, and/or other physical limitations
(11:13). The study strongly recommended that the mili-
tary develop physical job standards and measure the
capabilities of both men and women prior to assigning
them to skilled occupations (11:14). Finally, a study
conducted by the Motivation/Communication Branch, Direc-
torate of Personnel Plans, HQ USAF, indicated that both

men and women in Air Force craft skills do perceive

sexual discrimination in their jobs. Although the sample

size used in this study was too small to be significant |
as a predictor of Air Force-wide attitudes, the study
did conclude that:

-Men co-workers see women as being less utilized
on the job, having less responsibility, and having
their work judged more leniently

-Women feel that they are less utilized, that
their rank is too low for the work they are doing, [they]
have less responsibility, and have their work judged
more harshly than men

-Many women on the job feel that their sex has
elicited negative attitudes toward them

-Supervisors and trainers report making allow-
ances for women that they would not make for men and

6




being more reluctant to administer disciplinary
action against women than against men
-Fifty percent of the supervisors and instruc-
tors perceive male peers as treating women as less
capable and/or giving them preferential treatment
-Supervisors and instructors see women as being
more motivated, easier to train, equally capable
of learning job tasks, and better in upgrade train-
ing. However, 44% of the supervisors and 23% of the
instructors considered women as less capable of
performing the job than men ([24:4].

Objective

The objective of the research is to identify and
measure, from the respondent's viewpoint, the relative
degree of importance of role stereotypes which impact
enlisted women in the USAF craft skills. This is a first
and necessary step in developing programs to alleviate
any detrimental impacts of such socialization problems

on the productivity of the Air Force's wogk force.

Scope

The study was designed to analyze a random sample
of enlisted women working in USAF craft skills and
located at USAF bases in the continental United States.
Only those stereotypes identified in the civilian litera-

ture were examined.

Research Proposition

The extent to which role stereotypes are per-
ceived to exist for and impact the socialization of

Air Force enlisted women in selected craft skills




parallels the extent to which these stereotypes are per-

ceived to exist for and impact the socialization of

civilian women in similar occupations.




CHAPTER II
LITERATURE REVIEW

Role Stereotypes

In discussing female adjustment to previously
all-male or nearly all-male skilled occupations much
of the literature points to the problem of stereotypes.
N. T. Feather suggests that people ". . . acquire sets of
beliefs . . . about what jobs are more appropriate for
males than for females (and vice versa) [13:536]."
Feather further suggests that these beliefs or stereo-
types encompass not only beliefs about the character-
istics of different occupations but the normative expec-

tations regarding appropriate male and female behavior

(13:536). When women work in previously all-male or

; nearly all-male occupations they experience role con-

é flicts created by social pressures to conform to the
"appropriate” role standards of society (5:75). This
conflict creates unnecessary tension and reduces job
satisfaction and commitment. The resulting frustration

is likely to impair efforts toward maximizing production.

One theory suggests that stereotypes are basically

outer manifestations of self-image and one's image of
others. These stereotypes, formed in individual situa-
tions early in childhood, become generalized conceptions

9




and influence attitudes and behaviors in later years. When
these general beliefs are accepted by a large segment of
society and form the basis for role definition, they become
stereotypes (17:140-141).

Stereotypes are neither inherently negative nor
positive, but are important factors in defining role per-
ceptions. A stereotype, for this study, is defined
as a picture one has in mind when visualizing a
"hypothetical" type of person. It exists in the "eye of
the beholder” and may not be an accurate perception of
reality. Stereotypes are individualized perceptions of
what personality traits exist in others, as opposed to

what traits really exist (29:239).

Research demonstrates the contemporary existence
of clearly defined role stereotypes for men and women
The stereotypic differences between men and
women appear to be accepted by a large segment of our

society [5:75].

Further, role stereotypes are incorporated into the self-
concepts of both men and women (5:76).

Both men and women are placed into role stereo-
types (traits generally ascribed to them by society)
and these stereotypes influence their attitudes and
behavior [9:173].

Current management literature has expressed concern over

possible detrimental effects of these role stereotypes
upon the full development of men and women (5; 18; 22).
Women are perceived as relatively less competent,
less independent, less objective, and less logical
than men; men are perceived as lacking interpersonal
sensitivity, warmth, and expressiveness in comparison

10
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to women. Moreover, stereotypically masculine traits
are more often perceived to be desirable than are
stereotypically feminine characteristics. Most
importantly, both men and women incorporate both
the positive and negative traits of the appropriate
stereotype into their self-concepts ([5:75]. |
The literature indicates that role stereotypes
affect women workers in several areas. These‘areas can
be termed: (1) The assessment of competence (29:248;
5:78), {2) the fear of success (9:176; 5:76; 13:587),
(3) the license for sexual harassment (4:11), (4) the
tendency toward overprotectiveness (31:207-216), (5) the
lack of physical and operational job standards (3:3;
11:14), and (6) characteristic male-female role defi-
nitions or prescriptions (5:75; 13:536-548). Each of
these areas will be discussed and defined in more detail
in the remainder of this literature review.
The detrimental effects of role stereotyping

cannot be eliminated without eliminating the stereotypes

themselves. One author suggests: "If the roots of sexual

discrimination are to be destroyed, it will first be neces-
sary to end the conditioning to sexual roles passed on from
generation to generation [46:44]." Further, the literature
§ strongly indicates that role stereotypes negatively affect
working women in terms of job satisfaction,coworker
relations and supervisory treatment (4; 9; 13; 11l; 23).
Thus, these stereotypes may be considered costly in terms

of reduced production and efficiency.

i1
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Specific Stereotypes

Competency

Inge K. Broverman, et al., while examining sex-role
stereotypes in men and women, concluded:

The male-valued items seem to us to reflect a
"competency" cluster. Included in this cluster are
attributes such as being independent, objective, active,
competitive, logical, skilled in business, worldly,
adventurous, able to make decisions easily, self-
confident, always acting as a leader, ambitious. A
relative absence of these traits characterizes the
stereotypic perception of women; that is, relative
to men, women are perceived to be dependent, sub-
jective, passive, noncompetitive, illogical, etc.
[5:66].

Mayer and Bell suggest that competence is a
major factor in individuals' perceptions of each other.
They stated:

We see here evidence that women are judged on a
different basis than men are, especially by men, who
of course, dominate the business world; we need to
know how the differences in stereotypes actually
affect behavior. . . . We cannot say from these
data whether the behavior of decision makers is
affected by these different stereotypes, but that is
a testable hypothesis [29:249].

L Another study indicated that as a whole males
and females perceived women as less competent than males
and both preferred working for male supervisors

(42:29). Shaffer and Wegler concluded that females

may be considered more competent by their employers if
they adopt a masculine oriented sex-role, but this tech-

nique will probably alienate coworkers (40 :600). There-

fore, this negative assessment of women's competence may

12
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negatively bias their work efforts and lead to a classical
"self fulfilling prophecy." As women attempt to achieve
relatively lower standards than men, they will in fact

perform less well than men in most cases.

Fear of Success

There is evidence that success is perceived to
be appropriate based on factors of sex and occupation
(E3:537) .

Success at an occupation is viewed more posi-

tively if this success is consistent with societal

conceptions about the sex role than if it is incon-
sistent (13:537].

Specifically, success was more attractive for males in

a male-dominated occupation than for femalgs in the same
occupation. Reasons cited for this view included males
being viewed as providers of financial support and as the
dominant factors in a society which pressures males to
succeed and do well. The main responsibility of females
was viewed as being the main nurturant caretaker of :
the family (13:544). A recent study indicated that
females are rewarded for being passive and dependent
while males are encouraged to be aggressive, competitive
and independent (35:5). Women, therefore, are neither

pressured to succeed nor socially rewarded when they

succeed in nontraditional work environments. Women may

fear success because:

13




» Competent women are attractive to the extent
that they retain a feminine sex role perspective
and are not strongly motivated to compete success-
fully with men in masculine activities [40:598].

Women, therefore, achieve success at the risk of social

ostracism (4Q0:600).

License for Sexual Harassment

e Tl e Tl ‘There is evidence to suggest that men coworkers
tend to stereotype women in a sexual frame of reference.
Working Women United in an informal survey of working
women found that 45 percent of those interviewed had
experienced some form of sexual harassment (4:17).

Sexual harassment can be defined as unwelcomed

and/or repeated overt propositions; "friendly"

overtures such as unsolicited pats, squeezes and pinches;
and unwelcomed and/or repeated exposure to verbal,
sexually oriented comments and jokes (26:9). The

problem of sexual harassment is compounded by supervisor/

subordinate relationships. Advances from bosses, super-

visors, or important clients involve an element of

; coercion and/or threat and require diplomacy

(4:17). Sexual advances are not, of course, limited to
males but as pointed out by Eli Ginzburg, "since men

are most often in positions of power, it [sexual harassment]

‘ most often goes the other way [4:17]."

14




Overprotectiveness

Overprotection for women can be defined as pre-
ferential treatment for women involved in dirty, heavy,
physical labor and/or dangerous work.

Prior to passage of Title VII of the Civil
Rights Act of 1964, provisions of state protective labor
laws excluded women from excessive overtime, shift work,
or heavy physical demands. Very few of those provisions
are enforceable today, except where they provide benefits
that can be extended to men (30:18).

These legal provisions are apparently a reflec-
tion of the stereotyped weaker and smaller female sex.
Protection seems most emphasized when female workers are
involved in heavy work demanding strength and stamina,
work which is hazardous and work which is performed alone
late at night (38:27-283).

In an informal interview with the Commander of

[an Air Force] . . . Organizational Maintenance
Squadron [in] . . . 1976, the stereotype of protect-
ing females was identified as one of the aspects of
women working on the flight line maintenance crews.
He felt some women were incapable of pulling large
heavy metal sections from aircraft for repairs. In
some instances the men would do her job plus their
own, or stop their work to help her move heavy egquip-
ment (i.e., electrical or air power carts), thus
reducing their own productivity. He felt the

United States culture conditioned men to protect
females from struggling with heavy, dirty jobs.
Informal interviews with a limited number of pilots
during March, 1976, revealed that thev tended to go

easier on their crew chiefs if thev were female,
and even went so far as not writing up

15
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discrepancies on actions performed by females when
they would normally have written up men for the
same actions [26:1].

Further evidence that men stereotypically believe
women workers need protection was provided in an article
by Jean Moore. In describing women assigned to what
were formerly all-male jobs she stated:

The biggest problem encountered by . . . women
on these kinds of jobs was overprotection by the
men. The bosses just could not determine whether
they should assign her the heavy work, and the other
workers were constantly jumping in to help her.
This resulted in some interfering with the learning
process. But even more serious was the position
in which it put her in the eyes of her co-workers.
These situations had to be handled delicately.
The men offering the excess [sZc] assistance appeared to
feel "put down" if [a women] made an issue of doing
the work herself. Yet, other male workers
felt the wcomen were receiving preferential treat-
ment or not pulling their load. It takes skill to
say "But I want to do it myself" without offending
the helping hand. However, once (a women] was able
to diplomatically get this point across, the tension
on her was eased. Working relationships improved :
considerably [31:14-15]. ]

Physical and Operational
Job Standards

Another problem area in the adjustment of females ﬁ
to previously all-male or nearly all-male skilled occupa-
tions 1is the need for physical and operational job stan-
dards. Most of the tools and equipment in these occu-

pations were designed to meet the needs of an almost

totally male work force (10). The tools and equipment

are not always adequate or appropriate for females (10).
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Thus, work environments have been stereotypically designed
for an all-male work force.

Further evidence of male oriented physical and
operational job standards was provided in a report to
the Congress by the Comptroller General of the United

States which indicated that military enlisted women

have been assigned to previously ati—mete—craft skflls - -

with requirements that keep them from working effectively
and further, that no standards for strength, stamina

or other physical requirements have been established

for workers nor have operational requirements been
established for most jobs (11:14).

Human engineering, relating human capacities
and limitations to the design of work environments,
has already measured and developed job standards and
physical requirements for a broad range of skilled
occupations (8:vii). Human engineering seeks to design,

. « . specific items of man-operated eguipment

for the most effective accomplishment of the job

as measured by speed and accuracy of human
performance, in the use and operation of equip-
ment [48:0-1].

In designing tools and equipment, there are
usually three principles which may be followed: design
for the average, design for extreme individuals, or
design for a specified range. Tools and equipment

designed for the average would not be optimum for all

people, but collectively, would cause less inconvenience
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and difficulty since, by definition, most people would
fall into the "average" group. Design for extreme indi-
viduals 1is used when tools and equipment designed for
the average person would be unsatisfactory. Design for
a specific range is the principle of designing for some
specified range (example: 5th to 95th percentiles)
(30:358).

Human engineering techniques include an analysis
of the task involved, measurement of various physical
traits of those who will do the job, an analysis of the
tools and equipment required, and decisions on the
group of individuals for which to design (32:5-15).

The increase in the number of women in the craft
skills suggests a need for an evaluation of work envi-
ronments. Use of human engineering technigues will
allow jobs to be more effectively accomplished by smaller,

weaker persons, more particularly by women.

Role Definition/Prescription

In a sense, the role definition/prescription stereo-
type can be considered a summation of all the previous
stereotypes discussed. This stereotype's effects are so
strong, however, as to require separate consideration.

In the United States, one stereotype suggests
some type of submissive role for women. Strong, assertive,
powerful women are not accepted by either men or women
as readily as unhappy, complaining weak women (35:3).

18




This stereotyped role was also indicated by Inge
Broverman et al., in a study of men and women in a variety
of New England institutions of higher learning. The
results:

Indicate that the concepts of the ideal man and
the ideal women in both men and women subjects closely
parallel the male and female sex-role stereotypes.

The ideal woman is perceived as significantly less
aggressive, less independent, less dominant, less
active, more emotional, having greater difficulty

in making decisions, etc., than the ideal man;

o e Both greater competence in men than in
women, and greater warmth and expressiveness in women
than in men, then, are apparently desirable in our
contemporary society. Furthermore, . . . results
suggest that the college population, a group which
tends to be critical of traditional social norms and
conventions, nonetheless believes that the existing
sex-role stereotypes are desirable [5:69].

Further, the Broverman et al., study indicates
that "women incorporate the negative aspects of femininity
(relative incompetence, irrationality, passivity, etc.)
into their self concepts [5:67]." The authors argue that
working women experience a "double bind." To the extent
that working women adopt the behaviors specified as
appropriate for successful workers, they risk censure
for their failure to be appropriately feminine; but if
they adopt the behaviors that are perceived as feminine,
they are necessarily deficient with respect to the general
standards for successful worker behavior (5:75).

There are indications that female workers who

exhibit "feminine" characteristics are preferred by
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supervisors and by employers (40:600). "Feminine" and

"masculine" behaviors are defined in Table 3.

Socialization

Much of the literature in organizational sociali-
zation has focused on the ways individuals learn the
culture and values of their new job settings, the adjust-
ment to the work environment and the development of work
skills (14:434). One author has suggested that sociali-
zation can be defined as:

. . . the process by which a new member learns

the value system, the norms, and the required behavior
patterns of the society, organization, or group

which he is entering. It does not include all learning.
It includes only the learning of those values, norms,
and behavior patterns, from the organization's point

of view or group's point of view, it is necessary

for any new member to learn [39:3].

For the purposes of this research, sociali-
zation is defined as the process of learning
the roles and behavior patterns appropriate to the USAF
enlisted craft skills measured by three variables:

job satisfaction, coworker relations, and supervisory

treatment and/or acceptance.

Factors of Socialization

Multiple factors impact upon an individual's
adaptation to organizations (6:112; 15:34). These
factors cluster in four basic areas, (1) the job itself,
(2) the immediate supervisor, (3) coworkers, and (4) the
working conditions and environment. Each of these areas

20




sATssaabbe
butaq jnoqe aygejrojwodoun [Te 3e 30N
JUOpPTIIUOD-J O3S AaoA
IopeaT B Sse sjoe sdAemie j3souly
SOTID IDADN
A11sea sSuoOTISTIOOp ajew ue)
snoanjusaape Axap
Jany Ayjrses jou sbutroad
pPTIoM 3yl Jo Aem ayj smouy

STSTID JIOUTW B UT D[YEITOXD [TIe 3Ie 3ION
yonw AIaA -90UDTOS puk yjeuw sayIT]
jueutwop Aaapa

paoueanTiuTr AyTsSes [Te 3B 30N
aaT309lqo Aiaap

§ SUOTJIOWD SaPTY SAeMTe 3ISOWUTY
, Teuotrjows [Te 3e 30N
juapusadaput K19/
anTssaabbe Kiap

: jo9xTp Axap
ssaursng UT pPSTTITIS Aixsp

Atptaom Axap

Teotboy Axap

aaT3T3yaduioo Aasa

9AT30e Axap

aanT1ssaabbe
butaq 3noqe arqezaojuwooun AIap
JUBOPTIUOD-J TS T[® I 3JON
IOpEST B SP S3De I9ADU JSOUTY
Aitsea Aisn sat1i1)d
SUOTSTOap buryew A3[noTrIITIp Sejl
SNOINJUIAPE [TP 3B JON
jany Artses sbhuiyraad
PTIOM Byl Jo Aem Byj3 Mouy 3Jou sa0q
Axeaus Aaspa
ssauTrsng Ul PaTTTIS TTe 3e 30N
po3juaTao awoy Axap
TeothoT1T Aasa
oAT3T39dwod 1P 3e 30N
antssed Axap
STSTIO IOUTW B UT 3[qe3TOXD AI1ap
yonu AI9A S3DUSIDS pue yjeuw S3aYT[STA

aaTsstTuqgqns Axap

paouanyiuTt Aftrses Kiaa
aa1309lqns Aixap

11e 3B suorjows {PIY Jou saoq
Teuotjows AxaA

juspuadsputr TTIP 2P 30N
aanTssaaxbbe TTe 3e 30N

auTTNOSeR

auTuTWRJ

91qeITsad S9IOW ST OT0d SDUTTNOSPR :I193sn1d Aouajzaduo)

(uswoM ahaTT0D (08 puer USNW 9baTT0D pL woxF sasuodsay)
SWALI JTOY-XIS IJIdALOTIIALS

€ JdT9YdL

2l




pno1 AaaAa

s3tqey ut Addoys Aasp

aoureadde uMO UT pPD3ISDIABIUT TTe IR ION
snoThTI®x T[e Ie 3JON

sI9Yylo Jo sbur(aay Jo axeme [Te e JON
ybnox Aasp

juntq AxsA

SAT3IEYTR]} TP 3B 3ION

abenbuet ysaey Aaaa sasq

3atnb Aasp

A s3Tgqey utl jeau Axap

ooueaeadde umo ut po3lsaaajutr Aixsp
snotbr1ax Aiap

sI19Yy3l0 Jo sbutryao] JO aaeme Aiop
oa13uab Aasp

In33oey Aiap

aatT3ey1e3} Axsp

11e 3e obenbuey ysaey Axsa asn 3 ,usa0q

AQUTTNOSeR

9TqraATSa( DIA0KW ST 9STOd SAUTUTWSDJ

auTuTWa

tIxL93sn1d mm®5®>ﬂmmwuaxml£&EHmz

usuw Y3lrm xas jnodqe Ajssaj sjyiel
uswoMm 03 xoTxadns sAemye axe usu SHUTYL
soueraeadde 3noqe pa3TLdUOD IDASN
juspuadep TIe 3 JION

seapT
wox3y sburyoay o3eaedas 03 afqe Ajrseqy
snoT3Tque AIap

usw Yy3jTMm X3S jnoge Aysaa3 I[e3 3ou saog
usw 03 JIOoTI9dns sAeMTe 21 USUWOM SUTYG,
aoueaeadde 3noqe pajzTaduod Axap
juapuadap Axap

seap1
wox3y sburjesl ajeaedss 03 afqeun
snoT3Tque Tl 3® 30N

SuUTTNOSeR

QUTUTWS 4

9TqeITSag SI0W ST 9T0d SUTTUOSEN :I93snT) Aousizaduo)

psnurjuo)--¢ UI4VYL

m
_
|
|

22



*LL-6G *dd ‘' (zLeT ‘Axeniagesd) ¢ °ON ‘87 °“TOA ‘sanss] 71p120§ [fO ]DUINOpP
«'Testeaddy jueaan) y :sadAlosas9]s S[OY-X8G, "ZJURINUSSOY S [ned pue ‘uosyaerd
‘D jueilg ‘uewassoag ‘"W preuoq ‘T9bHoa "y uesng ‘upwissoag "M 9bul  :IDANOS

23

A11Sea T71®
Je sbureol I9pudl ssaadxd jou saog sbutT 1993 19pudl sossaidxsd A[rsed
11 23e
aanjexa3 11 pue 3xe Aolus jou ssaog 2an3jexa3T1 pue j3xe slolumg
A3jtanoss 103 psau o1331T AIaA K3TInoss 103 pasu buoxys Axsp
DUl TNOSen auTUTWIY

9TqeITSdg DI0W ST 904 DUIUTWDJ :IDISUTD SSOUSDATSSaIdXT-yurrem

panutjuod--¢ JIdYd,




impact job satisfaction, coworker relations and super-

visory treatment.

The Job Itself. It is in the area of the job

itself that the individual may experience the greatest
dissonance between his expectations and organizational
reality (37:156). If the individual enters the organiza-
tion with distorted or overly optimistic views of what the
job has to offer he may experience initial disappointment
and frustration. Additionally, disappointment may result
from the assignment to a job that either does not allow the
worker to use his talents and make decisions or is not

a satisfying or worthwhile job (36:181). Thus, the intrin-
sic nature of the job, coupled with worker expectations, can

lead to lowered job satisfaction.

The Immediate Supervisor. The immediate super-

visor is probably the single most influential person

that the new employee encounters. t is from the super-
visor that the individual receives rewards, punishment,
feedback, and help with new problems. However, the
supervisor may be detrimental to the adaptation process

if his expectations of the individual are too hich, he

is incompetent, or he is not adept in dealing with others.
The organization through training or selection of the
supervisor may minimize any detrimental effects of

the supervisor on the socialization of the individual
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(27:216; 36:184-5; 39:6). Thus, the supervisory treat- %
ment of workers becomes a major factor in the effective ;
sociélization of new employees. If female workers
believe this treatment is discriminatory and/or based |
on stereotypical perceptions, the individual socialization |
of female workers will be impaired.

The Coworkers. The coworkers can provide the

[
focal point for the individual to learn the values, norms,

and expectations of the group and of the organization.
Coworkers provide a source of social identity for the
individual. Coworkers may have negative influence on
socialization chrough the use of negative and/or biased
feedback or other dysfunctional group processes (36:179;
45:224). 1If women workers perceive that male coworkers
stereotypically view female workers as less competent,
less logical, etc., this perception will have detrimental

impacts on the socialization of those female workers.

Working Conditions and Environment. The working

conditions and environment have significant impact on the

adaptive efforts of the individual. 1Individuals who adapt

readily will adjust and be able to work in poor working g
conditions or environments.while others will adjust more

slowly or not at all. Some conditions, such as flight

line duty, may not be subject to change by the organi-

zation, but the effects can be minimized by providing
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proper clothing, tools, instructions, and facilities
(28:14). Once jobs are properly designed and adeguate
tools and equipment are provided for female workers,

their job satisfaction will increase.

Justification

The United States Air Force considers people to
be its most valuable resource. Air Force personnel plans
have attempted to allow for the full potential of each
individual (2:13). An ever growing number of these
individuals will be women. Between 1975 and 1978,
the Air Force estimates that more than 52,000 women
will be recruited (43:12).

Developing the full potential of women assigned
to Air Force craft skills requires information on

potential problem areas. Evidence already collected

indicates that women in Air Force craft skills may be
experiencing difficulties in organizational socializa-
tion far in excess of those experienced by men. The
literature further suggests that these difficulties may
be related to role stereotyping (23; 26; 28).

The previous studies have been either limited
to one Air Force base (26; 28) or to small sample sizes

which were inappropriate for providing predictions of

l
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Air Force-wide attitudes (23). Conversations with

Captains Bob Gregory and Marcie Jordon, Motivation/Com-
munication Branch, Directorate of Personnel Plans, Head-
quarters USAF revealed that ". . . any research done in

this area would be welcomed as 'follow-up' on the

limited study conducted earlier by this office (16; 23).
Dr. Charles Clauser, of the Human Resources Laboratory,
indicated a definite need for research in this area.

He stated that studies of the impact of role stereotypes
on the overall adaptation and productivity of enlisted
women in the Air Force craft skills will be the most
significant research performed in this area (10). The Air
Force needs to identify the potential scope of management
problems in this area and to develop managerial plans

and tools to deal with those problems before large

numbers of women are placed into undesired and inappro-
priate career fields, training efforts are wasted, reen-
listment rates drop, and mission effectiveness is

impaired.
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CHAPTER III

RESEARCH DESIGN AND METHODOLOGY' i

‘e This research effort is part of an ongoing

research project that is examining various behavioral
I factors affecting enlisted women in USAF craft skills.
Therefore, a number of methodology conventions estab-
| lished in previous research studies are used so that
| this study can contribute to the ongoing project. The
I study has been endorsed by the logistics community at
the Air Staff level and was designed to meet the specifi-
ﬁ cations of the Motivation/Communication Branch, Director-

ate of Personnel Plans (DPXHMM), so that the results can

be correlated with previous and proposed studies conducted {

by that office. q

Description of Universe,
Population, and Sample

Universe
The universe consists of all women working in

what have previously been identified as predominantly

!The methodology was developed in this chapter
with some reference to Captain Roger P. Lemke and Cap-

tain Greg S. Mann, "An Investigation of the Relationship
Between Tenure and the Program Manager in Terms of Per- :
ceived Conflict and Role Ambiguity." Unpublished mas- ?

ter's thesis. SLSR 14-76A. AFIT/SL Wright-Patterson
AFB OH, 1976.
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all-male skilled trades. This universe includes those
military skill areas which involve tasks closely
associated with the tasks performed in the civilian

skilled trades identified in Table 1.

Population

The population consists of all USAF enlisted
women currently assigned within the Continental United
States in USAF specialty codes (AFSCs) listed in Table 2.
These are the AFSCs which were opened to enlisted women

beginning in January 1973.

Selection of Sample

The sample was designed to consist of a random
stratified selection of enlisted women from each of the
career fields noted in Table 2 which contained seventy-
five or more enlisted women as of 1 December 1976. A
listing was obtained from AFIT/DPM which indicated the
number of women assigned in the career fields by AFSC
and gase within the CONUS. The AF Human Resource Labora-
tory %t Randolph Air Force Base, Texas, was asked to
generate a stratified random sample of seventy-five
women for each of the AFSCs to be studied. This sample
size was based upon the four factors for determining
sample size defined by Emory. These factors consist of:
(1) the desired interval estimate, (2) degree of con-
fidence, (3) population variance, and (4) relative size
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of the population (12:140). 1In accordance with the
central limit theorem, however, these stratified samples |
should aliow for a respohse from at least fifty individ-
uals in each AFSC examined. This provides for a reason-
able number of nonrespondees, missing data in individual

variables, and responses that may be unusable for any

other reason.

The purpose of the sample stratification by
AFSC in this study was to acknowledge and investigate
the effects of job related environmental factors on the
results of the study. As indicated earlier, working
conditions and environment have significant impact on
the social adaptability of the individual (28:14). The
environmental working conditions vary significantly
among the AFéCs being investigated, not only in terms
of tasks performed but in such areas as closeness of
supervision, amount of physical effort required, and

exposure inioutdoor working areas.

Data Collection Instrument/Variables

A questionnaire was distributed by mail to each

member of the sample. This distribution method was
used to obtain the most representative sample from a
widely dispersed population at the most reasonable cost
in the shortest time frame. Strict confidentiality of

the respondents' identities was maintained at all times.
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In addition to the demographic data required to
correlate the results with other studies, nine variables
were designed into the instrument. To the extent pos-
sible, questions related to each of the variables were
randomly ordered within the instrument. For the pur-
poses of the proposal, however, the questions were segre-
gated under headings indicating the variable being mea-
sured. This draft instrument is included in Appen-

dix A.

Demographic Data

The information collected in this portion of the
instrument is primarily intended for use in coordinating
the results of the study with the results of previous
and proposed studies. Data on other variables will, how-
ever, be examined in relation to the respondent's AFSC.
This analysis should provide an indication of the effects
of role stereotypes on the socialization process in
relation to both the military service and the specific

job environment.

Sexual Harassment

The sexual harassment questions measure percep-
tions of unwelcome and/or repeated overt propositions;
"friendly" overtures such as unsolicited pats, squeezes

and pinches; and unwelcomed and/or repeated exposure to
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verbal, sexually-oriented comments and jokes (26:9).
Questions were developed from an interview guide used in
a previous study which identified sexual harassment as a
significant problem for enlisted women assigned to USAF
craft ' skills (26). Nine questions were developed to be
answered on a rating scale of one to seven. Response
scores for each individual guestion are summed, providing
a potential range of scores from nine to sixty three.

The higher the respondent's score, the greater the per-

ceived sexual harassment.

Competency

The competency questions measure the perceptions
of such attributes as being independent, objective, active,
competitive, logical, skilled in business, worldly, adven-
turous, able to make decisions easily, self-confident, a
leader, ambitious (5:66). Ques;idhé';ere developed from
an interview guide used in a previous study which identi-
fied negative perceptions of competency as a significant
problem for enlisted women assigned to USAF craft skills
(26) . Ten questions were developed to be answered on
a rating scale of one to seven. Response scores for
each individual question are summed, providing a potential
range of scores from ten to seventy. The higher the
respondent's score, the greater the perception of

incompetency.
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Job Satisfaction

The job satisfaction questions measure the per-
ceived degree of worker adaptability to working conditions
and environment. Further, job satisfaction guestions mea-
sure the degree of dissonance between worker expectations
and organizational reality (37:156). Questions were devel-
oped from a questionnaire used in a previous study which
indicated job satisfaction was lower for women than for
men working in USAF craft skills (23). Fourteen guestions
were developed to be answered on a rating scale of one to
seven. Response scores for each individual question will
be summed, providing a potential range of scores from
fourteen to ninety eight. The higher the respondent's score

the greater the perceived degree of job satisfaction.

Role Definition/Prescription

Role definition/prescription questions measure the
perceived degree to which concepts of the ideal coworker
parallel the male and female sex-role stereotypes. Ques-
tions were developed following the methodology of the 3

Broverman et al. study in which the characteristics used

were identified as either masculine or feminine (35).

Indices ?D; and RD, are developed as summations of

the responses for the masculine and feminine characteristics,
respectively. For index RD,, a high score indicates the
respondent concurs with Broverman's conclusions that
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the characteristics of ambition, independence, competi-
tiveness, self-confidence and logic are masculine role

prescriptions. For index RD_, a low score indicates the

(AC)

respondent concurs with Broverman's conclusions that char-
acteristics of emotionalism, submission, tactfulness,
gentleness, and conceit are feminine role prescriptions.
The highest possible scére for either index 332 or RD2

is thirty five. A third index, RDS, is generated from

RD, and RD, to provide a measure of the extent to which

2
the respondents concur with Broverman's findings that
these characteristics defined appropriate sex-role pre-

scriptions. RDg is calculated as:

A high score for 7D, indicates agreement with Broverman's

3
findings.
These same characteristics are evaluated by the

respondents again in a separate section of the instru-

ment to indicate their views of an ideal coworker's

characteristics. A second set of indexes, RD,, RDS, RD .,

Qay

are calculated in a manner similar to the above, indi-
cating the respondent's perceptions as to the desirability

of the same characteristics in coworkers. 2D, and 2D

58
<n

are summations of the masculine and feminine character-
istics respectively. For index RD,, a high score indi-
b 4

cates the respondent concurs with Broverman's conclusions
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that the masculine characteristics of ambition, indepen-
dence, competitiveness, self-confidence and logic are
indicative of ideal coworkers. For index 995 a low

score indicates the respondent concurs with Broverman's
conclus.ons that the feminine characteristics of emotion-
alism, submission, tactfulness, gentleness and conceit
fail to typify the ideal coworker. The highest possible
score for either index 394 OF RDS is thirty five. The
index 303 is generated from 3D, and RDS to provide a mea-
sure of the extent to which the respondent concurs with

Broverman's studies that the masculine characteristics

define the ideal coworker. 506 is calculated as:

RD6 = RD4 - RD

5
A high score for RDa indicates agreement with Broverman.
Finally, a single variable RD, is generated as

the sum of ?RD_, and RD& to indicate the extent to which

3
enlisted women in the craft skills identify desired
characteristics in coworkers with the characteristics
they identify as stereotypically masculine. If a women
respondent prefers masculine characteristics in coworkers,
she is likely to experience conflict between her role as
a woman and her role as a worker in the craft skills.

The score for RD, can range from -60 to +60. The higher
the score for RD,, the greater the perceived role con-

flict experienced by the enlisted women.
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Physical and Operational
Job Standards

Physical and operational job standards gquestions
measure the perceived degree to which female capacities
and limitations are related to the design of work envi-
ronments and physical requirements of USAF craft skills.
Questiogg were developed to measure perceptions of respon-
dent difficulties in the area of physical limitations.

Ten guestions were developed to be answered on a rating
scale of one to seven. Response scores for each indi-
vidual question are summed, providing a potential range
of scores from ten to seventy. The higher the respon-

dent's scores, the greater the degree of perceived

difficulty in performing the work.

Overprotectiveness

The overprotectiveness gquestions measure the
degree to which women perceive they get preferential
treatment for dirty, heavy, physical labor and/or danger-
~ous work. Questions were developed from an interview
guide used in a previous study which identified over-
protectiveness as a significant problem for enlisted
women assigned to USAF craft skills (26). Eleven gues-
tions were developed to be answered on a rating scale of
one to seven. Response scores for each individual
question are summed, providing a potential range of

scores from eleven to seventy seven. The higher the
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respondent's score the greater the degree of perceived

overprotectiveness.

Supervisory Treatment

The supervisory treatment questions measure the
perceptions of the equitable distribution of rewards,
punishment, feedback and help with problems by individual
supervisofs to each respondent (26:1). Questions were
developed from a guestionnaire used in a previous study
which indicated that supervisory treatment was inequit-
ably applied to enlisted women working in USAF craft
skills. Nine gquestions were develcped to be answered
on a rating scale of one to seven. Response scores for
each individual question are summed, providing a poten-
tial range of scores from nine to sixty three. The
higher the respondent's score, the greater the degree
of unequal distribution. Other guestions were included

as an internal validity check on the overall scale.

Coworker Relations

The coworker relations questions measure the
degree of male worker resistance to soclalization per-
ceived by women through usage of negative and/or biased
feedback or other dysfunctional group processes (36:179).
Questions were developed from a gquestionnaire used in
a previous study which indicated that positive coworker

relations were lower for women working in USAF craft
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skills (23). Twelve gquestions were developed to be

answered on a rating scale of one to seven. Response
scores fbr each individual gquestion are summed, pro-

viding a range of scores from twelve to eighty four.

The higher the respondent's score, the greater the

indication of perceived negative socialization.

Fear of Success

The fear of success gquestions measure the per-
ceived reactions to male and female success and failure
for an occupation depending upon the perceived appropri-
ateness of the occupation for the sex concerned. Suc-

.cess is evaluated more positively if it is consistent
with societal conceptions about the sex role than if it
is inconsistent, while failure is evaluated more nega-
tively if it is inconsistent with societal conceptions
about the sex role than if it is consistent (13:546).

A series of questions was developed in two areas fol-
lowing the methodology pioneered by Feather in his arti-
cle, "Positive and Negative Reactions to Male ahd

Female Success and Failure in Relation to the Perceived
Status and Sex-~Typed Appropriateness of Occupations"
(13). The first series of questions measures the posi-
tive valence of success in the career area, while the
second series of gquestions measures the negative valence

of failure in that career area. These two guestion

38




sets are separated in the instrument to reduce the possi-
bility of interquestion bias affecting the responses.

The individual questions require the respondent to compare
the relative degree of happiness or unhappiness with
success or failure respectively for male and female

competitors in specific situations related to the mili-

tary work environment (see questions under "Fear of

Success" in Appendix A). Responses are scaled and com-

bined to provide a single measure of fear of success.
Ratings of happiness about success and unhappi-

ness about failure "may be taken as indicators of the

strength of the positive valence of success and the

&)

negative valence of failure, respectively ([13:546]."

e«
«

Questions were developed to measure the positive

valence of success, and these are scored on a scale of
one to fourteen. The individual's responses for these
guestions are summed and that sum is subtracted from
fifty six, the maximum possible score for tnese gquestions,
to obtain a measure of the negative valence of success.
Questions were developed to measure the negative valence
of failure, and these are scored on a scale of one to
fourteen. The individual's responses for these ques-
tions are summed and the sum is subtracted from fifty
six, the maximum possible score for these gquestions, to
obtain a measure of the positive valence of failure.
Finally, the scores for the negative valence of success
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and the positive valence of failure are summed to provide
a single measure for the fear of success. This measure
is then used in the correlation analysis examining

the relationships between role stereotypes and the
facters of job socialization.

The higher the score the greater the extent to
which women perceive success as undesirable for females
in USAF craft skills. If a female respondent fears
success, she is likely to experience conflict between

her role as a women and her role as a productive worker.

Development of Interval Scales

With the exception of the demographic data,
the scales constructed in this instrument solicit data
that are interval in nature; that is, a common and con-
stant unit of measurement is used which assigns a real
number to objects in an ordered set and employs an
arbitrary zero point. However, the zero point does not
represent the complete absence of the attribute under
consideration. Cardinality in scaling is assumed on the
basis that equally-appearing intervals are equal
(19:70-76) .

A common error that occurs when analyzing inter-
val level data is for a researcher to lose sight of
the limitations resulting from not being able to define

! an absolute zero point. The attractive real number
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representation of data may invite analysis using tech-

niques only applicable to higher level data. Hays cau-
tions that ". . . the road from objects to numbers may
be easy, but the return trip from numbers to properties
of objects is not [18:76]." The reader is cautioned

against applying statistical methods meant for ratio

level data to data collected with this instrument

(25:43) %

Question Development

The gquestions developed by the research were

pretested and evaluated by four members of the faculty

of the Graduate Education Division, School of Systems
and Logistics. A pilot test of the instrument using
local women volunteers as a data-producing sample,

| was also conducted prior to the analysis of the data

| returned by the enlisted women.

Instrument Reliability

"Reliability is an indication of the extent to

which a measure contains variable error [21:280]."

As Helmstadter points out, questionnaire length tends

to influence reliability. The more questions asked
{ about an attribute the closer a questionnaire can come
| to measuring the true amount of that attribute possessed
by a respondent (21:289). The number of questions per
variable in this instrument ranges from eight to fourteen,
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and these must be considered in evaluating the test-
retest reliability of the instrument (21:296). Vari-

able error is defined in terms of -random fluctuations

in performance which lead a person to get a different
score from one testing session to another (21:283).
Ideally, test-retest reliability for the data collection
qguestionnaire would be determined by distributing the
guestionnaire twice to a pilot study group of at |
least thirty women assigned to Air Force craft skills.
Time interval between distributions should be at least

six weeks. Using a Pearson product-moment correlation
analysis (reference Statistical Test Section) to compare
test-retest responses, a reliability coefficient (rxx,)
would be determined for each variable measured. Helm-
stadter cautions that when evaluating measurements of
reliability the content of the test and the test measure-
ment method should be considered. Questionnaires designed
to solicit feelings and attitudes tend to produce low
reliability measures because of the fluctuating nature

of attitudes and feelings. Additionally, the test-retest
reliability measurement method tends to provide a con-
servative estimate of reliability, provided the time
period between test and retest is adequate to minimize
spurious responses due to original recall (21:283,284,294).

Unfortunately, clearance for the instrument was not




obtained in time to conduct this test. It is hoped that

test-retest reliability of the instrument can be deter-
mined at a later date by identifying a small sample of
enlisted Air Force women in the craft skills who will

be willing to reaccomplish the survey.

Instrument Validity

In discussing validity, Emory states that
"The . . . validity of a research design is its ability
to measure what it aims to measure [12:120]." The
questions measuring all but one of the variables inves-
tigated by this study are based upon previous research.
Therefore, a certain amount of face validityv can be
attributed to the gquestionnaire.

The extensive evaluation of the instrument
by faculty members of the Functional Management Depart-
ment and Research and Administrative Management Devart-
ment, Graduate Education Division, School of Systems
and Logistics, lends a logical validity to the gquestions.
Logical validity results from extensive subjective
evaluation of an instrument by experts to determine if
the questions and number of questions are adequate to

measure a trait (21:298).

43




- o

Statistical Test

The raw data was received from the respondents
on standard mark-sense scanner answer sheets. Responses
were read into a data file using available equipment
in the computer support section, School of Systems and
Logistics. Descriptive statistics were generated from
this file using standard Statistical Package for the
Social Sciences (SPSS) computer programs, and was exam-
ined for central tendency and variance to determine that
the use of parametric statistics was appropriate. Speci-
fically, the data were examined to determine if there
were any observable reason that the assumption of nor-
mality would not be appropriate. As shown in Chapter IV,
the data passed this initial examination and parametric
statistics can be appropriately applied for analysis.

To investigate the research proposition,

Pearson product-moment correlation coefficients were
developed to examine the statistical relationships
between the role stereotypes and the factors of social-
ization measured by this study. The correlations to be
anticipated by the research propositions are indicated
in matrix form in Table 4. The interval measurements on
one variable were related with the interval measurements
of another. A value of the Pearson product-moment
correlation coefficient (Pearson r) mav vary between
+1.00 and -1.00. Both of these extremes represent
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TABLE 4

ANTICIPATED PEARSON PRODUCT-MOMENT
CORRELATIONS BETWEEN FACTORS OF
SOCIALIZATION AND ROLE

STEREOTYPES
Job Coworker | Supervisory
Stercotypes Satisfaction | Relations Treatment
Sexual Harassment =k 4 %
Overprotectiveness - ot +
Competency - + 4+
Fear of Success = ® +
Role Prescription/ i
Definition + *
Physical &
Operational Job & + +
Standards

NOTE: This correlation
for
each AFSC. A comparison of the
should allow a determination of

for the data as a whole and

matrix will be developed
the data obtained from
individual AFSC results
whether or not there are

job-unique characteristics which influence the results.

*"-,+" indicates direction of expected correlation.
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perfect linear relationships between the variables;
0.00 represents the absence of a linear relation-
ship (19:499).

The computational formula for determining r

LA
<

in terms of raw scores is:

= nixy-(Ix) (Zy)
Y[nIx2-(Ix) 2] [nIiy2=-(ly) ?]

r
Xy

Where: x and y are variable observation values

is the sampe size

=

A positive Pearson r means that respondents
obtaining high scores on one variable tend to obtain
high scores on a second variable. The converse is
also true, i.e., respondents scoring low on one variable
tend to score low on a second variable. A negative
Pearson r means that responents scoring low on one vari-
able tend to score high on a second variable. Con-
versely, respondents scoring high on one variable tend
to score low on a second variable (19:499).

The Pearson r is generally used as a parametric
measure of the degree of relationship between variables

(12:402). However, there is disagreement among research-

ers on the selection of correlation coefficients for var-
ious levels of data and the assumptions in osychological

research regarding the bivariate normal distribution on the
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joint events (X,7). Hays, in discussing the appropriate-
ness of Pearson correlations for sample data, states that:

. « . It is not necessary to make any assumptions
at all about the form of the distribution, the
variability of Y scores within X columns of "arrays,"
or the true level of measurement represented by
the scores in order to employ linear regression and
correlation indices to describe a given set of
data. So long as there are N distinct cases, each
having two numerical scores, X and Y, then the descrip-
tive statistics of correlation and regression may
be used. In so doing, we describe the data as
though a linear rule were to be used for prediction,
and this is a perfectly adequate way to talk about
the tendency for these numerical scores to associate
or "go together" in a linear way tin these data.

The confusion has arisenbecause in inference
about true linear relationships in populations, and
in some applications of regression equations to
predictions beyond the sample, assumptions do become
necessary . . . However, one may apply correlation
techniques to any set of paired-score data, and the
results are valid descriptions of two things: the
particular linear rule that best applies, and the
goodness of the linear prediction rule as a summari-
zation of the tendency of Y scores to differ system-
matically with differences in X in these data
[emphasis Hayes] [19:510].

In order to make inferences to the population, the
assumption of a normal distribution must be made (19:528).
For large samples (n>30) the assumption of a normal
disbribution is reasonable in accordance with normal
usage of the central limit theorem (19:530). The main
interest actually is in the value of i itself, the
estimator of the population correlation coefficient.

After making the assumption about the population distri=-
bution of joint (X,Y) events, the significance of the
linear relationships between the stereotypes and

factors of socialization, and also the direction
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(positive and negative) of the relationships, was evalu-

ated (19:527).

All of these variables are completely free to
take on any value for any observed individual. Each
individual of the sample represents the occurrence of
a joint ¥, v, and Z event. The research proposition,
stated at the end of Chapter I, concerns the relation
between the variables, taking two variables at a time.

A (SPSS) computer package was used to perform the
calculations for the Pearson product-moment correlation
analysis. A .05 level of significance is widely used
in behavioral science research. Each of the relation-
ships will be tested against this standard.

In addition to the statistical analysis generated
by the Pearson product-moment correlations, the
data were analyzed using the technigue of canonical corre-
lation. This analysis examined the relationship
between the grouped perceptions of role stereotype vari-
ables and the grouped perceptions of job socialization
factors.

Canonical correlation analysis takes as its
basic input two set of variables, each of which can
be given theoretical meaning as a set. The basic
strategy of canonical correlation analysis is to
derive a linear combination from each of the sets
of variables in such a way that the correlation

between the two linear combinations is maximized
1342517
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It is beyond the scope of this study to detail the quanti-
tative underpinnings of the canonical correlation tech-
nique. The reader is referred to the work of Tatsuoka
for the guantitative aspects (42) and to Alpert and
Peterson (1) for the interpretation of results. 1In
particular, this reserach will use the methodology of
Alpert and Peterson to interpret the results of the
canonical arnalysis.

As indicated above, it is incumbent on the researcher
to demonstrate a theoretical meaning for each set of
variables. prior to instituting the canonical analysis.
The several measures of role stereotypes used in this
study actually measure the respondent's perceptions of
behavior in the work environment.

The perceived behaviors are based upon sets of
beliefs about the characteristics of different occupa-
tions and the normative expectations regarding appro-
priate male/female behavior (13:563). "Research demon-
strates the contemporary existence of clearly defined
role stereotypes for men and women [5:75]." A review
of the literature indicates that role stereotypes affect
women workers in the following areas: (l) assessment of
competence (39:248; 5:75), (2) fear of success (9:176;
5:76; 13:587), (3) license for sexual harassment (4:11),
(4) overprotectiveness (31:207-216), (5) lack of physical
and operational job standards (3:3; 11:14), and (6) role
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definition/prescription (5:75; 13:536-548). Each of these

can be viewed as a subset of the overall role stereo-
typing. Thus, it would appear they can logically be
grouped to provide a more complete view of the impact of
the stereotypes on women in the work environment.

The several measures of job socialization factors,
lik: role stereotypes, actually measure the respondent's
p¢ otions of behavior in the work environment.

The perceived behaviors are localized in those
processes necessary to learning the roles and actions
appropriate to the work environment. Included .in this
process are the ways individuals learn the culture and
values of their new job settings, the adjustment to the
work environment and the development of work skills
(14:434). A review of the literature indicates that job
socialization factors include: (1) job satisfaction
(37:156; 36:181; 28:14), (2) coworker relations (36:179;
45:224), and (3) supervisory treatment and/or accept-
ance (27:216; 36:184-5; 39:6). Each of these factors
can be considered as a subset of the job socialization
process. Thus, it would appear they can logically be
grouped to provide a more complete view of the impact of
job socialization on women in the work environment.

Typically, canonical correlation is used:

1. To determine vectors of weights for each

set of variables such that linear combinations of the

respective variables are maximally correlated. This
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goal implies optimal prediction of linear combina-
tions of variables (variates) from one vector, given
: variable values in the other vector.

3 2. To determine whether two sets of variables
are statistically independent of one another in a
linear sense, or conversely, to determine the magni-
tude of the relationships between the two sets.

3. To explain the nature of any relationships
between the sets of variables, generally by measuring
] the relative contribution of each variable to the
canonical relationships obtained [1:187].

For the purposes of this study, only the first
two of these objectives are paramount. The basic purpose
of this analysis is to determine if the perceptions of

stereotyped attitudes are associated with the perceptions

T

f behavior in the work environment; and to determine the

TR TN

| potential magnitud: of this relationship. Further, it
would be appropriate to develop a means of predicting the
relationship between stereotypic attitudes and behavior in
the work place. It was anticipated, however, that the

specific contribution of each variable in explaining the

overall relationships between the attitudinal and behav-
ioral perceptions could vary widely from respondent to
respondent. It was therefore of minor value to this
research to attempt detailing the contribution of each
variable to any relationships obtained.

The mathematical formulation of the canonical
correlation problem is indicated below. The basic
requirement is to determine one set of weights

’

M = [Ulr '-12:-0-13;01

wm
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for the predictor variables, and a second set of weights

v’ = [vl, v2,...vq]

for the criterion variables such that the largest

achievable correlation oW is obtained between

Zz = ulxl + uzxz

o se B OPLX
P
and

W =v + v

iy
fo: the data collected (42:178).

It was anticipated that these two sets of variables
would be positively correlated at better than the .05
level of significance. The (SPSS) computer package,
using subprogram CANCOR was used to perform the

calculations for the cancnical correlation analysis.

Criteria Test

In addition to the statistical tests, the results

obtained for each variable in this study were compared

to the results obtained in the studies on which the
specific variable is based. The research proposition
indicates that the significant problems associated with
role stereotypes identified in the civilian literature
also exist for military women entering male dominated
career fields. Failure to achieve similar results

for the individual variables measured would require that
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the researchers seriously guestion the ability of the
data to support the research proposition, regardless

of the statistical results.

Assumptions

The assumptions under which this research was
conducted are as follows:

1. Selected sample is representative of the
population under study.

2. Definitions and assumptions from supportive
research studies are valid and reasonable.

3. Uncontrolled variables that exist in the
craft skills are consistently distinctive to specific
AFSCs studied.

4. The full cooperation of the randomly selected

sample will result in the return of unbiased data.

Limitations

1. While there are indications of a need to
develop physical and operational job standards for
enlisted women assigned to Air Force craft skills (11),
this research will not attempt to identify or define
those standards. Clearly, however, anv relationship
between physical capability, role stereotypes, and the
factors of socialization must be considered and examined

in this study. Thus, this study will deal only with
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perceptions of problems in the area of physical limita-
tions and equipment deficiencies.

2. Only limited validity testing of the instru-
ment will be feasible prior to collecting data for this
study.

3. Finally, this research effort is limited to
an analysis of representative, random samples relating to
the twelve Air Force craft skills previously identified.
Any conclusions rendered will be directly applicable
only to those twelve Air Force craft skills. The results
should not be generalized to the Air Force as a whole
unless its reader has reason to believe that other
enlisted women are reasonably well represented by this
sample.

Summary of Operational
Definitions

The operational definitions are developed through-
out the text of the study. They are collected and sum-

marized here for convenience of the reader.

Stereotype. A stereotype, for this study, is

defined as a picture one has in mind when visualizing

"

a "hypothetical" type of person. It exists in the "eye

of the beholder" and may not be an accurate perception

of reality. Stereotypes are individualized perceptions

of what personality traits exist in others, as opposed

to what traits really exist (29:239).
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Sexual Harassment. Sexual harassment can be

defined as perceptions of unwelcomed and/or repeated
overt propositions; "friendly" overtures such as unsolic-
ited pats, squeezes and pinches; and unwelcomed and/or
repeated exposure to verbal, sexually-oriented comments

and jokes (26:9).

Competency. Competency, for this study, is a
measure of the perception of such attributes as being
independent, objective, active, competitive, logical,
skilled in business, worldly, adventurous, able to make
decisions easily, self-confident, always acting as a

leader, ambitious (5:66).

Job Satisfaction. Job satisfaction can be defined

as a measure of the perceived degree of worker adapta-
bility to working conditions and environment. Further,
job satisfaction measures the perceived degreed of dis-
sonance between worker expectations and organizational

reality (37:156]) .

Role Definition/Prescription. Role definition/

prescription for this study is defined as the measure
of the perceived degree to which concepts of the ideal
coworker parallels the male and female sex-role stereo-

types (5:68).
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Fear of Success. Fear of success for this study

is defined as the extent to which success is perceived to
be appropriate based on factors of sex and occupation.
Success at an occupation is viewed more posi-
tively if this success is consistent with societal

conceptions about the sex role than if it is incon-
sistent [13:537].

Physical and Operational Job Standards. Physical

and operational job standards are defined as a measure
of the perceived degree to which female capacities and
limitations are related to the design of work environments

and physical requirements of USAF craft skills.

Overprotectiveness. Overprotectiveness for women

can be defined as perceived preferential treatment for
women involved in dirty, heavy, physical labor and/or

dangerous work.

Supervisory Treatment. For this study supervisory

treatment includes rewards, punishment, feedback, and

help with new problems (26:1).

Coworker Relations. Coworker relations is defined

as the focal point for the individual to learn the values,
norms, and expectations of the group and of the organiza-

£ion (36:1L79) .
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CHAFTER IV

ANALYSIS AND DISCUSSION OF
THE DATA

Survey Approval and
Data Collection

In attempting to carry out the research design

described in Chapter III, several problems were encoun-
tered which resulted in modifying both the survey instru-
f ment and the planned sample. These problems and the reso-
i lution to them are described below. Although portions of
the study design were changed, these changes did not
significantly reduce the validity of the findings.
.The original guestionnaire contained one hundred
and eighteen questions measuring nine separate variables
(see Appendix A). A revised questionnaire which measured
eight variables was used because responsible officials
felt that specific guestions dealing with sexual matters
were inappropriate for an Air Force survey and would not
provide additional significant information in this area.
The final instrument distributed to the respondees is
presented in Appendix B.
The criginal sampling plan had been designed
using a stratified random sample of seventy-five women in
each cf eight career fields. As part of the Air Force
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survey approval process, the Air Force Human Resources
Laboratory, Randolph Air Force Base, Texas, was to
generate the samples and provide the necessary computer-
generated mailing labels. When these materials were
received, however, it was found that the Laboratory had
not provided random samples, but instead had provided

a census of all enlisted women in these career fields.
The women were not identified by AFSC, so it was not
possible locally to generate the random stratified
samples. Time was not available in which to have the
Human Resources Laboratory correct their oversight.

When notified of this situation, the Air Force Military
Personnel Center (AFMPC/DPMYPS) and Headquarters Air
University (AU/EDG) both verbally approved using the
entire census of women in these career fields. The
overall impact on the study of receiving census data from
the Human Resources Laboratory was to dramatically
increase the number of responses analyzed and thus mark-
edly increase the validity of the findings. After elimin-
ating those women in technical schools on the grounds
that they had not been in the work environment and would
therefore not be expected to have first-hand knowledge

of the situations being investigated, the final survey
consisted of 3,620 enlisted women. One-thousand-seven-
hundred-thirty-six responses were returned for a response

rate of 50.76 percent (see Table 5). However, mechanical
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TABLE 5

SIZE OF DATA SOURCE

Number of names provided by Human
Resources Laboratory 4,740

Number of names eliminated because
individuals were in school and
had no experience in the field -1,120

Instruments returned because indi-
viduals had transferred/been

discharged - 200
Basic population for the study 3,420
Number of respondees 1,736
Number of instruments destroyed

by scan-reader equipment - 6
Number of instruments used in

the analysis 1,730

= 50.76%

Response Rate =

w
=
38}
o
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problems with the scan-answer reading device destroyed six
answer sheets leaving a total of 1,730 to be analyzed.
An additional 200 surveys were returned indicating that
the enlisted women had either transferred from the assign-
ment or been discharged. This number represents only
those individuals for whom the researchers received writ-
tén notification of discharge or transfer. It is unknown
how many others have been transferred or discharged,
therefore, no additional corrections for this factor
were made to the data base. In addition, leaves and/or
temporary duty assignments may have reduced the response
rate.

As indicated earlier, gquestions were developed
to employ the methodology used in previous studies.
The guestions measuring fear of success used the instruc-
tions for Feather's study (13). However, these instruc-
tions were apparently originally designed to be given
verbally with opportunities for respondent guestions.
There were no opportunities for explanations in the sur-
vey, however. Many written comments were received indi-
cating that the respondees had difficulty interpreting
the instructions and providing meaningful responses to
the questions (see Appendix D for representative examples
of these comments). It is expected, therefore, that the
results generated from these guestions may be less than

valid and may have to be interpreted with care.
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Finally, although the instructions for role
definition/prescription seemed to be well understood
by respondents, many individuals indicated they had
difficulty answering the questions. Written comments
indicated many women believe the traits measured are
characteristic of both men and women (see Appendix D
for representative examples of these comments). The
results generated from measuring this wvariable must,

therefore, also be interpreted with care.

Analysis of the Individual Variables

The civilian literature clearly indicates that
role perceived stereotypes do exist for women entering
previously all-male career fields and that the women's,
the coworker's, and the supervisor's perceptions of
these stereotypes negatively affect the manner in which
women are socialized to the work environment. The initial
effort in analyzing the data collected involved examining
the descriptive statistics for each variables and con-
ducting a ?earson Product-Moment Correlation analysis
to determine if the data supports the civilian literature
findings on an individual, variable by variable, basis.

Review of Descriptive
Statistics

Descriptive statistics, in particular the means

and standard deviations for the eight major variables,
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were generated using SPSS computer programs. This data
is shown in Table 6. An examination of this data indi-
cates that a central tendency apparently exists for

each variable, and there is no apparent reason that the
assumption of normality wduld not be appropriate.
Therefore, parametric statistics can be appropriately
applied in the analysis. Further, the sample sizes are
sufficiently large to apply the Central Limit Theorem and
assume a distribution reasonably close to the normal
(19:530) -

Several respondents coded the scan-answer sheets
as a male. The responses were included in the data on
the assumption that the coding was in error. This
assumption is based on the knowledge that the sample
was generated from the official Air Force personnel files
of enlisted women.

Simple Pearson Product-Moment
Correlation Analysis

The results of the simple Pearson Product-Moment
Correlations are presented in Table 7, in which the
expected results are compared with those actually obtained
from the data. The individual pairwise associations
largely reflect the results anticipated, except for those
involving fear of success and role definition/prescription.
These two variables are those which the respondents

reported having difficulty understanding. The amount
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of variance explained by these two variables in their
correlations with the socialization factors is not
large but it is significant due to the large number of
cases N. The failure of these two variables to support
the predicted relationships may be due to any one or a
combination of three possible reasons:

1. Difficulty might be experienced in under-
standing/completing the data collection instrument.

2. The application of the civilian findings
to this study may be incorrect/incomplete.

3. The respondents may be rejecting the con-
clusions drawn in the civilian literature.

Difficulty was in fact, experienced with the
instrument relative to the variable fear of success.
Some respondents indicated confusion over the instru-
ment, specifically whether or not one or two responses
were desired (one representing their view for males
and one representing their views for females) (see
Appendix p for other representative comments).

Ref gquestions 15-18 and 115-118: [fear of suc-
cess questions]. Firstly, the instructions are
confusing; . . . I didn't understand how to arrive
at an answer for these questions . .

The findings of Broverman et al., and Feather for

the variables role definition/prescription and fear of
success, respectively were generated based on a compari-

son of the responses from both male and female subjects.
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The original intent of this study was to obtain responses
from both the women in the craft career fields and their
male coworkers. As the study progressed, it was recog-
nized that this plan was infeasible due to an inability
to identify male coworkers with each specific female
worker while maintaining even reasonable levels of anonym-
ity. Adjustments were made in the question scaling to
counteract this shortcoming. However, the basic fact
remains that there is no male control group against which
to compare the women's responses. It may be inappro-
priate, therefore, to expect the results of this study
to duplicate those of Broverman et al., and Feather.
Rather, the results mugk be interpreted relative only to
the gquestions themselves and the scoring method used to
evaluate those results.

Information does, in fact, exist to indicate
that some Air Force women may be actively rejecting
the role stereotypes on which the studies of Broverman
et al., and Feather were based. Many respondents indi-
cated that fear of success and role definition/prescrip-
tion could not be identified on a sex-role basis, but
rather were highly individualized characteristics.
For example:

. . . As for denoting a gender to characteristics,

in guestions nineteen through twenty-eight--absurd!
One cannot associate a characteristic as being

|
|




either masculine or feminine, any more than one
can say laziness is a Puerto Rican characteristic,
while industriousness is an Anglo Saxon charac-
teristic

(See Appendix D for other representative comments.)

In summary, all three of the possible explana-
tions identified apparently combined to produce results
different from those predicted. There is no clear justi-
fication, however, for eliminating this data from the
anaf;si§>since tﬁg large majority of respondents appar-
ently interpreted the instructions successfully and
expressed their views in their responses. Further,
the amount of variation explained by these variables
in their correlations with the job socialization factors
is quite low relative to the other stereotype variables
and should, therefore, have a relatively small effect on
the final results. Futher researchers using this instru-
ment, however, would be best advised to orient the study
toward a comparison of male and female responses so
that the information collected relative to these two
variables can be more clearly interpreted.

The remaining correlation coefficients in
Table 7 clearly support the associations predicted. All
demonstrate the predicted direction of correlation,
all clearly surpass the preestablished level of signifi-
cance decision rule, and all demonstrate relatively high

levels of variation explained. The amount of variation
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explained, in particular, is quite high relative to

most behavioral studies of this nature. In general, then,
after considering the amount of variation explained by
each correlation, the data as a whole support the type ;
of relationships predicted. The highlevels of statis-
tical significance reported for these relationships
lends additional credence to these findings, although it
must be noted that with such large numbers of cases (N),

little variation explained is required to achieve high

significance levels.

Difficulty was experienced in measuring two of
the role stereotypes. For the remaining variables, how-
ever, highly significant correlations were found among
the role stereotypes énd among the factors of job
socialization. These findings parallel those of the
civilian literature, confirming that those Air Force
enlisted women in the surveyed career fields who exper-
ience similar perceptions of role stereotypes also
exXperience similar negative perceptions of the effects
on job socialization. To this extent,.. the research

proposition is clearly supported.

Analysis of the Combined Variable Sets

The civilian literature, however, has typically
dealt with the measurement of only one role stereotype

at a time. The present study attempts to extend the
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literature to the military environment and also combine
the several role stereotype measures and the job sociali-
zation measures into variate sets in order to investi-
gate an overall relationship between perceptions of job
socialization and perceptions of ?ole stereotypes.

Canonical Correlation Analysis
for the Total Data

The appropriate methodology for analyzing the
relationships between sets of variables is canonical
correlation. This technique assumes that the researchers
have independently established a theoretical meaning
for both the predictor and criterion sets of variables
as sets. A theoretical justification for grouping the
stereotype variables as a criterion set and the sociali-
zation factors as a predictor set was discussed earlier
in this study (see pages 49-50). The Pearson Product-
Moment interccrrelation matrices for these sets of vari-
ables can be used to confirm a numerical association
among the variables in these sets.

The intercorrelation matrix for the criterion g
set (stereotype variables) is presented in Table 8. |
It is apparent that the variables physical and opera-
tional job standards, competency, and overprotection have ‘
a high level of association among themselves. The high
significance of the relationships reinforces this state-

ment. While the associations are high, it would appear

69




e

*90ueOTITUBTS JO [9ADT S83BOTPUI ().

*UoT3eTNO[ed UOTIPT3IIA0D Yoes
woxy ejep BurssTw Y3l TM SOSEO IJRUTWTTS O3 poasn sem ssao0xd uotTjeuTwITs BsTMITed ¥ "SaTqerIea ayl

ur ejep bursstw o3 anp 60LT 03 8EST woxy S3TIPA N TPNIOR BYJ, "SUOTIRTAIIOD [P A0J GeGT < Ny

uot3draosaad
= v @ (s @ & e e A T SRR /UoT3TUuTIadg
atoy
(880°) —— T el Ly X e s5900NS
9 €0 " - Jo aeag
(8v0°) (9€0°) —=e it S SRS uoT1309301dI3AQ &
2c00- 9Gsv0 " - ~
(8v0°) (100°) (100°) . S X 5
0Tvo" Z6LT - STvy " ST e e
spaepue3s qor
(9v1°) (100°) (100°) 4(100°) —e—eT Teuot3exado
6G620° 8101 - 9EEY - 1666 ° § Teorsiyg

spaepuels qor
uot3oa3oxdaano Kousyadwon Teuorjeiadp
3 TeoTrsiAuyd

uotydtI0saag Ssaoons
/UuoT3TUTISQ 31O Jo xeag

¥ (LIS NOTMALIYD) STTAVIMVA FAJALOIALS
AHL 04 XTJLYW NOILVITNMOOYHLINI LNIWOW-LONAOMd NOS¥VAd

8 JdT9YL




r‘ oo —

that sufficient unexplained variance remains among these

variables to avoid any poténtial difficulty that might
arise in the canonical correlation analysis should one
variable be a linear function of any other variable.
Multicollinearity apparently exists and must be considered
in the canonical correlation analysis. The variables
fear of success and role definition/prescription, how-
ever, show much lower associations both between them-
selves and with the other stereotypes. The possible
causes of this situation were discussed in the previous
section.

The intercorrelation matrix for the predictor
set (socialization factors) is presented in Table 9.
It is apparent that the variables supervisory treat-
ment, job satisfaction, and coworker relations have a
high level of association among themselves. The high sig-
nificance of the relationships reinforces this state-
ment. The directions of correlations are as expected
with the coding scheme used. While the associations
are high, it would appear that sufficient unexplained
variance remains among these variables to avoid any
potential difficulty that might arise in the canonical
correlation analysis should one variable be a linear
function of any other variable. Multicollinearity
apparently exists and must be considered in the canonical

correlation analysis.
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The results of the canonical correlation analysis
are presented in Tables 10 and 11. The analysis of these
relationships is conducted using the methodology and
suggestions of Alpert and Peterson from their article
"On the Interpretation of Canonical Analysis" (l1). The
canonical analysis was used to determine whether any rela-
tionships existed between these data sets and if so, the
nature of the relationships. Only two canonical variate
set correlations were found in this total data file, and
these were both significant beyond the .001 level (see
Table 10). The high value of canonical R and the sta-

tistical significance clearly indicate that a relation-

ship does exist between these two variable sets, i.e.,
that the coefficients are significantly different from
zero. By definition, however, the canonical correla-
tions are maximal linear relationships between the sets
and are therefore overstated. Further, multicollinearity
which exists among the variables of both the predictor
and criterion sets would also tend to produce an over-
stated relationship. The common (simplistic) approach
to assessing the strength of the relationships between
these two variable sets is to use the squared canonical
Rs as estimates of the shared variance between linear
combinations of the variables in each set. Three prob-
lems arise immediately. The first involves how to deal

with the ¢ (¢>1, in this case ¢=2) canonical correlations.
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TABLE 10

SIGNIFICANCE DATA FOR THE CANONICAL CORRELATION VARIATES:
RELATIONSHIPS BETWEEN ROLE STEREOTYPES
AND FACTORS OF SOCIALIZATION

Canoqlcal P Cano?gcal Chi S}gf
Variate R R Somare DF nifi-
Set (Eigenvalue) q cance

1 .6225 -3875 833.961 15 .000

2 <2277 -0519 82.331 8 .000

TABLE 11l

CANONICAL CORRELATION COEFFICIENTS FOR THE ROLE
STEREOTYPES AND SOCIALIZATION FACTORS

Variables of
Criterion and
Predictor Sets

Standardized Canonical Weights,
or Canonical Ccefficients

Canonical Variate Canonical Variate

Set 1 Set 2

Predictor Set
Supervisory

Treatment .4176 « 1935
Job Satisfaction -.6087 .9150
Coworker Relations .2446 + 2560
Criterion Set
Physical & Operational

Job Standards .2784 -.6923 4
Competency .5863 =132 3
Qverprotection .3065 « 9954
Fear of Success -.0990 .2408
Role Definition/

Prescription =l 72T -.1585
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The second involves the fact that the total variance that
exists in each set of variables is likely to be different
from that existing in the other set. The third involves
how to deal with the multicollinearity likely to be
found in data of this type if the results are to be used
for other than prediction purposes.

To rectify the inherent overstatement in the

usual measures of canonical associations, Alpert and

T £ A AN AT

Peterson describe the development of a measure termed

"redundancy" (l). This measure specifically assesses

e e

the average relationship between the two sets of vari-
ables.

Redundancy, expressed as a percentage of the
total variation in each set, is rarely symmetrical
in the sense that the percentages are the same for
both variable sets, because the total variances and
the number of variables in each set will differ
[1:188] .

The formula for expressing redundancy is indicated

below:
5 e (m.. 2 ] ¥
=2 5 | e
= AgVe. = . |
c/p E g Z)‘leLM
i=1 i=1  (3=1 J
where: ve,. = Proportion of criteria set variance
extracted by ith factor (or variate) il
vp; = Proportion of predictor set variance

extracted by the <Zth factor (vpi would £

7




be used in place of ve, to calculate

=2

R

c/p
A. = Squared <th canonical correlation coeffi-

)

cient, or the proportion of the variance
of one of the ¢th pair -of canonical vari-
ates predicted from the other member of
the pair.

m_ = The number of pairs of variates.

Lij = The correlation (loading) between the jth
variable and the <th canonical variate

(for the criterion set) (1l).

=2
R
c/p

squared multiple correlation coefficient between the

is essentially the equivalent of calculating the

total predictor set and each variable in the criterion
set summing these squared coefficients, and then aver-
aging them to arrive at an average R2 (1). This was the
method used to obtain the values of R2 presented in

Table 11. §i

/p essentially expresses the common vari-
ance between the two sets of variables as a proportion of
the criterion set. The analogous calculations using VR,

determine the same shared variance Rc/p expressed as

<o
a percentage of the predictor set. Alpert and Peterson

indicate that while the cgﬁonical correlation coeffi-

cients are appropriate for determining the existence of

relationships between sets of variables, redundancy seems

76
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more appropriate for interpreting the overall magnitude

of the relationships that exist (1).

The values of the redundancy calculations are
presented in Table 12. Note that the total variance
explained (R2) calculated from the canonical correla-
tions would indicate that a large percentage of the
variance in the perception of the socialization factors
could be explained by the perception of stereotypes.

For example, this simplistic approach would indicate
that nearly 39 percent of the common variance would be
accounted for by the first canonical relationship alone.
The redundancy calculations present a more realistic
view. The redundancy in the predictor set given the
criterion set indicates that the redundancy is 24.37
percent. This same redundancy is 16.57 percent of

the variance in the criterion set given the predictor
set. These redundancies indicate a high level of

shared variance, even though they are lower than the
shared variance estimate obtained by correlating opti-
mal linear combinations. Relationships clearly exist
between the perceptions of socialization factors and the
perception of role stereotypes in the data analysis. The
amount of redundancy explained clearly indicates that,
while the importance of these relationships may have
been overstated by both the bivariate and the canonical

correlation analysis, sufficient variation is explained
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to make this relationship quite important. That is,
given the large N in this énalysis and the exploratory
behavioral nature of this study, approximately 20 per-
cent of the redundancy explained would seem to be an
important finding. It is also apparent from the redun-
dancy calculations that the first canonical variate

set is by far the most important of the two in explain-
ing the associations between the predictor and criterion
variable sets, since it accounts for about 90 percent

of the redundancy explained.

Tables 13 and 14 present three measures of the
contribution each variable makes to the canonical rela-
tionships. The first measure is the standardized form
of the canonical coefficient of the variables used to
develop each respondent's canonical scores. The second
measure is the Pearson Product-Moment correlation between
individual variables and the respective canonical vari-
ates [corresponding to loading (L) in factor analysis]
(see Table 15). The third measure is the variable/
variate correlation squared and expressed as a percentage
of the sum of squared correlations for each variate
(2190,

A careful review of the changes that occur ir
the rank order of importance among the variables acr
these three measures demonstrates that a difficul:

exists in attempting to designate variables

19
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TABLE 15

CALCULATION PROCEDURES FOR THE LOADINGS (Ls)

Canonical Correlation results in an expression such as:

b +b +b3y3+... = a,Xx +a2x2+a3x3+...

1¥17°2¥; g S

The loading (L) is developed by calculating a new vari-
able, called the canonical variate.

e = blyl+b2y2+b3y3+...

and then calculating the Pearson Product-Moment Correla-
.tions for

\
e W L
The correlations are
c, = ayXyy p the loadings for the
x variables
cy = ajX3s etc.

/

The same procedure is followed in developing the loadings
for the other variable set (i.e., the second canonical
variate)

p = alxl+a2x2+a3x3+...

and the loading is the Pearson Product-Moment Correlations
for

P, = by,

. i The correlations are

Py, = byva the loadings for the
y variables

el
w
I

= b3y3, etc.,
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related" to each cancnical relationship. For the first
canonical variate set, for example, the rank order of
role stereotypes contributing to the relationship was
competency, overprotection, and physical and operational
job standards when ordering by the canonical coefficients
or weights. Fear of success seems to contribute little
to the relationship, while role definition/prescription
is seen as marginally important. Using loadings, how-
ever, the order was competency, physical and operational
job standards, and overprotection, a change in the rank
order between the measures overprotection and physical
and operational job standards. While no further rank
order changes occur when using the percentage ZL2 as a
measure of the variables contribution to the relation-
ships, the differences identified in the relative
importance of these variables may be significant. While
no rank order changes occur across the three measures for
the predictor set variables, the relative importance of
the variables to the relationship is seen to change. The
measure of the percentage of variate commonality (per-
centage ZLZ) associated with each variable is apparently
the most sensitive of the measures to variations in the
contribution of those variables. However, this measure
does not provide information regarding the signs of the
loadings. A typical approach to the analysis of the

relationships would use both the loadings (L) and the
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percentage of variate commonality associated with each
variable to obtain both directional and contribution
information about the variable's importance to the
canonical relationships. A cutoff level fcr the load-
ing (typically a value of approximately .30) would be
identified below which the variable would not be con-
sidered sufficiently important to the relationship to be
investigated.

Using the analysis technigque described above,
the values for the first canonical variate set indi-
cate that all three variables in the predictor set
contribute significantly to the first canonical rela-
tionship. Only the variables competency, physical
and operational job étandards, and overprotectiveness
from the criterion set contribute significantly to the
first canonical relationship. Overall, the combi-
nation of perceived good coworker relations, perceived
equal (fair) supervisory treatment, and perceived high
job satisfaction is associated with the combinations
of high perceptions of competency, perceived confidence
in the ability to meet the physical and operational job
standards, and a lack of perceived overprotection.

Job satisfaction appears to be the most significant
contributor to this relationship from the predictor
set, closely followed by supervisory treatment. In

the criterion set, competency is apparently the most
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important contributor to the relationship, closely
followed by physical and operational job standards and
by overprotection.

A similar analysis can be conducted for canoni-
cal variate set number 2 (see Table 14). In this case,
however, given the canonical variate set number 1,
none of the variables in the predictor set meet its
L>.30 criterion, and only one (job satisfaction) is
close. One criterion set variable (fear of success)
would be considered of major importance to the rela-
tionship. A careful examination of the loadings for the
criterion set, however, would probably lead to including
competency in the analysis. As a result, given the
first variate set, the second variate set indicates that
an additional association exists between the perception
of high job satisfaction in the predictor set, and the
combination of a perceived fear of success and high per-
ception of competency.

In summary, following the Alpert and Peterson
methodology for analyzing canonical relationships, four
basic factors must be considered and accounted for.
First, while the canonical correlation coefficients are
sufficient to reflect the existence of relationships,
the squared canonical coefficients represent shared
variation between linear composites of the original

variates as opposed to t' e variables themselves. A more
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appropriate measure of the shared variation between the
sets of variables themselves is redundancy as defined
above. Second, interpreting the relative contribu-
tion of the variables to each canonical relationship
will appropriately require a consideration of their
correlations with the canonical variates (ioadings),
rather than simply assessing importance from vectors of
standardized canonical weights. The canonical weights
seem more appropriate for prediction purposes while the
correlations with the canonical variates (loadings)

are more appropriate for explaining underlying con-
structs. Third, since each pair of canonical variates
is independent of all other pairs, different relation-
ships arise from each. "Key" variables that may appear
in two or more pairs of canonical variates will still
yield different associations for each pair when the other
‘variables highly correlated with those same canonical
variates are considered. Fourth, the cutoff points

for including variables in the variate set involves
subjective judgment and must depend on the purpose of the
analysis.

Canonical Correlation
Analyses by AFSC

The results of the canonical correlation analysis
for each AFSC examined in the study are summarized in

Table 16. Details of the analysis for each AFSC are
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presented in Appendix C. This analysis does not include
the missile maintenance (44XXX), munitions and weapons
maintenance (46XXX), and vehicle maintenance (47XXX)
career fields since only =zero, one and two responses
respectively were returned from women in these fields.
Analysis of the data in Table 16 reveals no
significant differences across career fields. From the
standpoint of variation explained, the canonical R2
demonstrates that, as a minimum, 34 percent of the vari-
ation is explained, with most of the career fields
demonstrating much higher percentages of variation
explained. As noted in the previous description of
the canonical correlation technique, this measure of
explained variation is overstated due to the inherent
multicollinearity and/or autocorrelation which exists
among the variables in both the predictor and criterion
sets. The measure of redundancy, however, corrects
for this overstatement. The redundancy calculations

for the predictor set given the criterion set (R ) for

p/c
the AFSC indicates that between 18.5 percent and 32.9
percent of the variation in the predictor set is explained
by the canonical relationships. The predictor set, of
course, represents the respondent's perceptions of how
well the personal on-the-job relationships support a

high level of job performance and satisfaction. The

interpretation of the canonical analysis thus indicates
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that when stereotype variables are perceived to exist,

they have a significant impact on the adaptation of the
enlisted female worker to the military craft career field
environment. The redundancy calculations for the criterion
set given the predictor set (Rc/p) for the various AFSCs
indicate a lower percentage of variation explained by the
same canonical relationships. This indicates that the
respcndents perceive a much larger amount of variation

in the criterion set than in the predictor set. The
smaller values for Rc/p' in fact, tend to reinforce

the conclusions that the stereotype variables have a

major impact on the woman's perception of her job |
socialization, since the relatively small percentage of

variation explained in the stereotype variables explains

a relatively much larger percentage of variation in the

socialization factors. It should be noted that in

behavioral studies of this nature, particularly with 5
such large data sources, the ability to explain 20 percent

or more of the variation is generally considered to demon- i
strate highly significant relationships which may be of

practical importance in designing or modifying a pragmatic

working environment.

Other Comments

Space was provided on the survey instrument to
all respondents to identify any concerns affecting
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their views of Air Force life which were not specifically
measured by the questionnaire. Twanty-one percent of

the total number of respondees used this- space to com-
ment on various isgues and to express their views of

the survey itself. These comments, along with the large
number of telephone calls received by the researchers
from respondees, provide an indication of the high degree
of interest generated by tne study.

Many of these comments related directly to this
thesis effort. Many respondents indicated that while
physical and/or operational job requirements may, to some
degree, limit their ability to function as well as male
coworkers, their primary concern lies in the areas of
social adjustment. That is, many of the women who provided
comments expressed concern over perceived discriminatory
supervisory treatment or coworker relations, over perceived
prejudgment of their ability to do the job (negative

assessment of competency) and over perceived unequal dis-

tribution of workloads and shift assignments (overprotection).

They indicated that these social adjustment problems

were inherent to the "man's world" work environment in
which they find themselves employed and doubted that much
would change, even if career field entry requirements were
defined which would include only women with sufficient
physical strength for the specific job. Cther comment
categories not directly related to the thesis effort were
summarized as indicators of other concerns that are
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impacting enlisted women employed in Air Force craft skills.

These summaries were forwarded to Air Staff agencies for
their information and action.

It is hoped that these expressed concerns may
provide the Air Staff and other interested agencies with
some documentation of the problems faced by women as they
try to adapt to previously all male Air Force craft skills.
These concerns can provide both action items for Air Staff
officers concerned with the <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>