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ABSTRACT
PEGGY D NEWTON

DOCTOR OF PHILOSOPHY

BECOMING A FEMALE ENGINEER: SEX ROLE SELF CONCEPT
AND SEX ROLE ATTITUDES IN OCCUPATIONAL CHOICE
AND SOCIALISATION

Previous research on women entering technology

has focussed on eminent women in science, suggesting that
they are distinguished by masculine characteristics and
close relationships with their fathers. More recent
research on women entering non traditional occupations has
suggested the importance of the mother as a role model in
career choice and socialisation.

The present research explored sex role self concept and

sex role attitudes in a longitudinal study of two groups of
young women being trained as techicians in engineering.
Female engineers were compared with four groups: male
engineers, female friends from school, women in business
studies and women in nursery nursing. Regional comparisons
were also made between subjects in London and in Birmingham.
Measures used in the research were the Bem Sex Role
Inventory and the MAFERR Inventory of Feminine Values.

When they began training female engineers did not differ
significantly from either their female friends or male
engineers 1in their levels of perceived femininity or
masculinity. However, female engineers (regions combined)
were significantly more likely to be classified as
androgynous than subjects in any other group and were
significantly less likely to be classified to be classified
as feminine sex typed than other female subjects. After two
years' training, female engineers showed significant
increases in femininity, and the differences between female
and male engineers increased.

Female engineers did not differ from their female friends or
women 1in nursery nursing in their sex role attitudes and
ideals; however, women in business studies had significantly
more traditional attitudes than other female groups. As in
previous research using the MAFERR, female engineers
believed that men had a significantly more traditional

view of an ideal woman than an ideal woman actually
described by male engineers. Over time female engineers and
women in business studies became significantly more
profeminist in their sex role attitudes.

Contrary to prediction, female engineers showed less dramatic
changes 1in sex role self concept and sex role attitudes than
women in business studies. Results of the experimental
studies are discussed in terms of Bem's (1985) gender schema
theory and several theories of attitude change. Practical

implications of the research are explored, and suggestions
are offered for how to recruit more female engineers.
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PREFACE

Background of the Research

The programme of research described in this thesis grows out
of a practical experiment. 1In 1976 the Engineering Industry
Training Board (EITB) began a special programme for training
women as technicians known as the 'Girl Technician
Scholarship Scheme'. Wnhen the Scheme began, women
represented less than two per cent of the workforce of
technicians in the engineering industry (EITB, 1984). In
addition, women who were employed as technicians were likely
to be concentrated in a narrower range of jobs and toc have
received less formal training than their male colleagues

(EITB, 1983a).

The Scholarship Scheme was designed to increase the

numbers of women being trained as technicians directly by
sponsoring the training of young women as technicians and
indirectly by publicising the programme, so that the
results of the experiment were available to a wider
audience, including industry, parents and schools. The
programme was seen by the EITB as providing an important
source of well qualified people to meet the projected short
fall of technicians predicted for the late 1980's and early
1990's (EITB, 1979). In their description of the
Scholarship Scheme, the EITB described the programme as

having three major aims:
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1. "to recruit girl school-leavers and provide
them with the necessary education and
training in order to prepare them for
employment as technicians in the engineering
industry
2. to demonstrate to girls, parents, teachers and
careers advisers that engineering is a suitable
career for girls, and to encourage girls with
the education necessary to prepare them for
careers in engineering
3. to demonstrate to engineering firms that girls
can be as effective as boys in technician roles
and to encourage employers to recruilt more girl
trainees in their annual intake."
(EITB, 1983a, p. 35)
During the Scheme's operation between 1976 and 1980, 142
young women were recruited to the Scheme and 104 women
completed the first two years of technician training. The
Scheme operated in two regions of the country, London and
Birmingham and included three intakes of young women, who
began training in 1976, 1977 and 1978. When the young women
had completed two years of training on the Scheme, the EITB
assisted them in finding employment as technician trainees
in companies which would allow them to complete their
training. [1] Subsequent research on the young women
participating in the Scheme has shown that the majority of
those who successfully completed the first two years of

training subsequently gained employment as technicians

(EITB, 1983a). [2]

The author first heard about the EITB programme in

the spring of 1977 and gained permission from the EITB to
conduct a programme of research which would monitor the
progress of the 1977 and 1978 intakes of girls to the

programme. The data collection was begun in September, 1977
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and was concluded in December, 1980. The research was

funded by the EITB and the Social Science Research Council. [3]

Aims of the Research
The research was planned primarily as a source of feedback
and guidance for training staff involved in the operation
and planning of the training scheme. The researcher's role
was that of an applied psychologist and outside observer.
During the period of data collection the author met with
EITB training staff at six-monthly intervals to discuss
preliminary findings and practical implications of the
research. Some of these findings are presented in a Final
Report to the EITB and EOC/SSRC Joint Panel. This report

entitled, Getting On in Engineering (Newton & Brocklesby,

1982a) is included in the Supplementary Material.

Additional findings on this sample have been published in
academic papers and articles on the background and
psychological characteristics of female engineers and on the

choice of engineering as a career. [4]

The research programme had two closely related sets of
aims which have been labelled: 'Practical Aims' and
'Academic Aims'. The aims in each category are listed

below:

Practical Aims (Information for the EITB)

1. to provide information about the school
background of young women entering the Scheme
which might be useful for recruiting schoolgirls
and selecting young women as technician trainees

2. to proviade information about how the young women
learned about the Scholarship Scheme
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3. to provide information about the operation of
the Scholarship Scheme which might prove useful
in modifying the Scheme for future years

4. to describe some of the implications of the

different patterns of training used in London
and in Birmingham.

Academic Aims

1. to explore family and school influences on women
entering engineering at technician level and to
compare the findings with previous research on women
entering engineering and science

2. to describe initial self perceptions and changes in
sex role self concept and sex role attitudes during
the first two years of subjects' training

3. to suggest theoretical and practical
implications of the findings.

This thesis deals primarily with the research described
under 'Academic Aims'. Additional information on the

school qualifications of the subjects is presented in

the paper "Female Engineers: How Different Are They?", which
is 1included in the Supplementary Material. Although some of
the data collected to satisfy the 'Practical Aims' will be

mentioned in the thesis, the majority of this material is

peyond the scope of the thesis.
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Footnotes

[1] Technician training requires approximately four years.
Companies sponsoring a trainee's education and training
usually offer the trainee employment as a technician
after satisfactory completion of training. However,
this progression to the status of regular employee is
not automatic, and many young women in the sample were
concerned about whether they would be employed as
technicians. Some implications of this ambiguous status
are discussed in Chapter Eleven.

[2] An EITB survey of 49 young women who entered the Scholarship
Scheme in 1976 and 1977 showed that 61% were working as
technicians in an engineering company. An additional
14% were still undergoing training or were full time
students of engineering, 6% were working as technicians
in fields other than engineering, and 18% were working
in other fields or were not in paid employment. It
should be noted that these figures may overestimate the
percentage of trainees who were employed as technicians.

The figures are based on the results of a postal
guestionnaire, which achieved a response rate of 71%.
Although this response rate is quite reasonable for a
postal guestionnaire, it seems likely that a higher
proportion of non respondents than respondents were not
employed as technicians. [For further information about
this survey, see EITB (1983a) The Technician 1n
Engineering, Part 4. Employment, Education and Training
of Women Technicians. Watford: EITB.]

[3] The EITB's support was in the form of a research grant
to the author and Professor G.M. Stephenson. The EITB
also provided interviewers to assist in gathering data
during the initial phases of the research. In November,
1978 the author took up a lecturing post at Hudderfield
Polytechnic. The EITB provided the author with a grant
to employ a research assistant to assist in data
analysis during the year 1980-1981.

Additional support for the research came from a
programme grant from the Social Science Research Council
to Professor G.M. Stephenson. This grant covered the
author's employment as a Research Officer from 1975-1978
and also provided for some of the research assistance
necessary to collect the data.

Further research describing some aspects of the girl
technicians' experience at work during their third and
fourth years of training was funded by a grant to the
author from the Equal Opportunities Commission and
Social Science Research Council Joint Panel on Women and
Underachievement.
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See the following articles by the author: (1980b) The
case for girls in engineering. View, 1 (2), pp 17-18;
(1980) Into work: Continuity and change. In R. Deem (ed)
Schooling for Women's Work. London: Routledge Kegan

Paul. pp. 98-111 (with Keil, E.T.); (198la) Who says
girls can't be engineers. In A. Kelly (ed) The Missing
Half. Manchester: Manchester University Press. pp.139-

149; (1982a) Getting on in Engineering: Becoming a Female

Technician Final Report to the EOC/SSRC Joint Panel and

to the EITB (with Brocklesby, J.); (1983a) Deciding on
englneering: Implications of a non traditional career
choice. EOC Research Bulletin, No. 7, Summer; in
press, Female engineers: Femininity Re-defined? 1In J.
Harding (ed) Perspectives on Gender and Science.
Brighton: Falmer Press; 1n press, Who becomes an
engineer?: Social psychological antecedents of a non
traditional career choice. In A. Spencer & D. Podmore
(eds) In a Man's World: Essays on Women in Male-
Dominated Professions. London: Tavistock.

Additional material on this sample of female engineers
has also been contained in the following papers
presented at academic conferences: (1980a) Women's work
in engineering. Paper presented at the International
Social Psychology and Social Policy Workshop. University
of Kent, April, 1980; (1981b) Interpersonal strategies
used by female technicians. Paper presented at the
British Psychological Society Conference, Occupational
Psychology Section, University of York, January, 1981;
(1983a) Only one or two? Social and psychological
implications of research on female engineers. Paper
presented at the British Psychological Society
Conference, Social Psychology Section, University of
Sheffield, September, 1983; (1984) Female engineers: How
different are they? Paper presented at the Conference on
'Girl Friendly' Schooling, Manchester Polytechnic,
September, 1984.

The results of a pilot study using repertory technique
are reported in a working paper presented as part of the
Final Report to the EOC/SSRC Joint Panel and the EITB:
(1982b) Personal Worlds: A Comparison of Female
Technicians and Secreteries using Repertory Grid
Technique. (with Brocklesby, J.). Additional
information about the Scholarship Scheme, which
incorporates some of the author's work has been
published by the EITB in two reports on women engineers:
EITB (1983a) The Technician in Engineering, Part 4:
Employment, Education and Tralnlng of Women Technicians.
Watford: EITB and EITB (1984) Women in Engineering.
Occasional Paper No. 11, Watford: EITB.




INTRODUCTION

The Rationale for the Research

Very few women become engineers, and women who consider
engineering as a career often face feactions of doubt

and disbelief from their families, friends and future
colleagues. One of the questions which 1s often asked
either explicitly or implicitly is about their femininity:
'How can a woman remain feminine in an environment which 1s
so strongly dominated by men, both in numbers and 1n

values?' A recent film about women engineers entitled,
"What's a Girl Like You...?" [l1], accurately reflects the
concern that many people feel about women in engineering.
There 1is a strong popular feeling that a woman must be very

tough and masculine to survive as an engilneer.

Recent initiatives designed to increase the numbers of women
in science and technology have challenged this stereotype
and have raised important questions about how women are
represented in these fields. These programmes have
generally assumed that the masculine image of science and
technology 1is a lmportant factor in women's career decisions
about these fields. In seeking to bring about change, most
programmes have been concerned with modifying this masculine
image and making science and technology more relevant to

women's interests and experience. They have encouraged




pupils to question traditional definitions of sex roles and
have suggested that science and technology are important to

both sexes.

A key feature of two of the best known experimental
programmes-- GIST and EITB's Insight -- has been to provide
attractive role mocdels of women scientists and
technologists. [2] The assumptions underlying this

strategy are clear. Most people expect the female scientist
or engineer to be tough, aggressive and masculine. They
often assume that she will have radical views about equality
between the sexes. By presenting woman who do not fit the
popular stereotype, these programmes have encouraged

girls to see science or engineering as possible

careers for themselves.

The picture of the female scientist or engineer as being
masculine and holding unconventional views on women's roles
1s not only a popular conception but is also strongly
reflected in the academic literature on women in science and
technology. The female scientist or technologist has often
been viewed as deviant and her interest in and commitment to
her work have been seen as compensating for problems with
feminine identity. However, with the revival of feminism in
the 1970's and the growth of feminist scholarship, this
stereotype is being challenged, and a more complex picture

of women in science and technology is emerging.

The present research is concerned with three aspects of
feminine 1dentity: sex role self concept, sex role attitudes
and sex role ideals. [3] These features of feminine self

definition are seen as important factors in enabling or

% e ety e o e i
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preventing women from considering non traditional careers.
It will be argued that the masculine image of science and
technology 1is widely shared by both sexes and by scientists
as well as non scientists (Weinreich-Haste, 1979).
Therefore, we need to explore women's perceptions of their
own femininity and masculinity and their sex role attitudes
and ideals, 1if we are to understand why some women choose

and others reject the highly masculine field of engineering.

The present study is one of the few studies of female
engineers, focussing on issues of feminine identity and
career choice. The only other comparable study known to the
author is Yanico and Hardin's (1981) longitudinal study,
comparing sex role self concept in female students of
engineering and home economics at a large American
university. However, the current study differs from Yanico
and Hardin's work, both in its choice of subjects and type of
training being pursued. Yanico and Hardin's sample were
observed over a four year course of university study, which
would enable them to enter the engineering industry at
graduate level. In contrast, subjects in the present
research were almost two years younger, having left school
at 16 and entering an industrially based course of training,
which would prepare them to work at technician level. The
difference between the American and British settings is also
important, since Britain holds a more negative societal
view of engineers and has shown a much slower increase in
the proportion of female engineers in the last ten years

{Bullivant, 1983).




Plan of the Thesis

Section One of the thesis is entitled, "Theory and
Methodology". It provides the theoretical context for
the experimental studies, outlines the issues being
studied and describes the procedures used in the
experimental studies. Chapter One presents a selective |
review of the literature on women entering non traditional
occupations, especially women 1in science. Chapter Two
reviews the literature on women 1in engineering. Chapter
Three describes the design and me£hodology used in the
experimental studies and includes the theoretical
justification for the groups selected and measures used.
Chapter Four details the procedure used in the experimental

studiles.

Section Two represents the core of the thesis and includes
the results of the six experimental studies. As shown in
Figure 1.1, it 1is organised 1in terms of the two measures
used: the Bem Sex Role Inventory (BSRI) and the Male Female
Role Research Inventory of Feminine Values (MAFERR). The
chapters are organised in the same order for each measure,
beginning with an introductory chapter (or chapters),
summarising relevant research using the same or similar
measures and discussing theoretical and methodological

issues associated with the measure. Chapter Five deals with

the sex role self concept as measured by the BSRI, and

Chapters Nine and Ten cover sex role attitudes and ideals as

measured by the MAFERR. Each introductory chapter is
followed by a controlled comparison between female engineers

and their friends in London and Birmingham, with Chapter Six
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presenting results on the BSRI and Chapter Eleven covering
the comparable results on the MAFERR. Chapters Seven and
Twelve examine sex role self concept and sex role attitudes
and ideals in some comparisons between women in business
studies and women in nursery nursing with female engineers
and their friends in London. The remaining two chapters in
this section, Chapters Eight and Thirteen, offer comparisons
between sex role self concepts and sex role attitudes and
ldeals of male and female engineers in London and

Birmingham.

Section Three of the thesis provides an integration of the
results of the experimental studies with previous research
on female engineers and women in other non traditional
occupations. Chapter Fourteen includes a theoretical
summary of the major findings of the research, relating them
to the experimental hypotheses. It points up some
shortcomings in current formulations of sex role self
concept and sex role attitudes and suggests directions for
further research. The chapter concludes with a discussion
of some of the practical implications of the research,
particularly as they affect recruiting and retaining women

in engineering.




Figure 1.1

Organisation of Section Two of the Thesis
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Study Two. Women in Business
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Engineers and Female Friends in
London

Study Three. A Controlled
Comparison of Male and Female
Engineers in London and
Birmingham

Review of Literature on Sex
Role Attitudes

Review of Literature on Sex
Role Ideals; Hypotheses for
Studies Four, Five and Six

Study Four. A Controlled
Comparison of Female
Engineers and Female Friends
in London and Birmingham

Study Five. Women 1in Business
Studies and Women in Nursery
Nursing: Some Partial
Comparisons with Female
Engineers and Female Friends in
London

Study Six: A Controlled
Comparison of Male and Female
Engineers in London and
Birmingham




The results of the main statistical analyses used in the six
experimental studies are reported in the chapters describing
those studies. Additional analyses and further information
on the main analyses are reported in the appendices
accompanying each chapter. For ease of reference the
appendices are numbered so that the numbers correspond to
the chapter numbers for each of the experimental studies,
e.g., Appendices relating to Chapter Six are numbered 6.1,

6.2 and so on.




Footnotes

(1]

(2]

This film 1is distributed by C F L Vision, Chalfort Grove,
Gerrards Cross, Buckinghamshire SL9 8TN.

GIST stands for Girls Into Science and Technology. This
was an action research project funded by the Equal
Opportunities Commission, the Social Science Research
the Department of Industry and Shell U.K.

The project was designed to explore why girls
underachieve in physical science and technical
subjects at school and to examine the effectiveness
of various interventions. Further information on

the project is available in the final report on the
project (See Kelly, Whyte and Smail, 1984 and Whyte,
1985.)

The Engineering Industry Training Board (EITB) began a
series of "Insight" programmes in 1979. These were
residential programmes lasting from three days to

one week, designed to encourage high calibre girls
(currently studying mathematics and physics) to consider
engineering as a career and to opt for a relevant degree
course at university or polytechnic. Further
information about "Insight" is available in the EITB
(1983b) Occasional Paper 10, "Insight: A review of the
Insight programme to encourage more girls to become
professional engineers". Information about "Insight"
and other EITB programmes to encourage women to become
engineers is available from the EITB, 54 Clarendon Road,
Watford WDl 1LB.

The terms 'sex role self concept' and 'sex role
orientation' appear to be used interchangably in the
literature on the BSRI. Although the term 'sex role
orientation' is more frequently used, I feel that there is
a problem with the term confused with the notion of
‘sexual orientation'. Therefore, I have used the term
‘sex role self concept' throughout the thesis.




SECTION ONE

THEORY AND METHODOLOGY




CHAPTER ONE
THE CONTEXT OF THE PRESENT RESEARCH: AN OVERVIEW OF
PREVIOUS RESEARCH AND A SELECTIVE REVIEW OF

RESEARCH ON WOMEN IN NON TRADITIONAL OCCUPATIONS

Introduction

To understand the questions explored in the present
research, it is necessary to place it in the context of
previous research on women in non traditional fields,
especially research on women in science and technology. The
chapter falls into three sections. The first section
considers the scope of previous research on women in science
and technology. It looks at the research questions posed
about women and science and the levels of explanation and
models used to answer these questions. It also details some
of the shortcomings of previous research, contrasting two
models of women's achievement and suggesting problems 1in
interpreting the research literature and generalising from
the research literature to the research described in the
thesis. The second and third sections of the chapter provide
a selective review of two streams of research: studies of

‘'eminent' women and studies of non traditional women.

Both groups of studies are seen as offering important

e

comparisons with studies of female engineers. The studies i
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of 'eminent' women reviewed are concerned primarily with
outstanding women in science, whereas the studies of non
traditional women encompass a broader range of careers
although the majority of studies consider choice of or

involvement in a male-dominated career.

The Scope of Previous Research on

Women in Science and Technology

Most research on women in science and technology 1is
primarily concerned with the basib guestion, 'Why are there
so few women in science?' and with the subsidiary question,
‘Why are so few eminent scientists women?' Such research
has frequently been conducted with a clear concern for its
policy implications, so that answers to these questions are
seen as providing a rationale for either maintaining or
changing the existing ratio of the sexes in science and

technology. [1]

Explanations for the predominance of men in science occur at
three levels: structural, group and individual. Each of
these levels tends to be identified with a specific
discipline or theoretical approach, although few theorists
confine themselves to only one level of explanation.
Structural theories tend to be sociological and to emphasise
the place of science within patriarchal society (E. Kelly,
1981) or to stress the sexual division of labour and how
science relates to the means of production (Saraga &
Griffiths, 198l1). Social psychological theories tend to
examine the nature of groups and to look at how the
individual's identity is located in groups. Although there

are few social psychological theories which are concerned
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specifically with the issue of women and science, intergroup
theories such as Tajfel (1981) and Kanter (1977a; 1977b)
suggest factors which operate to define science as a male
preserve and to make changing the proportion of women and

men in science problematic.

In contrast to the previous two levels of explanation,
theories operating at the level of the individual suggest a
wide variety of factors which may explain women's failure
either to enter or to achieve in scientific or technological
fields. Theoretical accounts tend to concentrate either on
inherent differences between the sexes, particularly
differences in cognitive functioning (Gray, 1981) or on
factors 1in socialisation which produce differences in
interests, values, attitudes and personalities of females

and males (A. Kelly, 198la).

The present research draws most heavily on research

by psychologists working within the 'individual
socialisation' framework of explanation. This form of
explanation stresses individual differences in background
factors, self conceptions, attitudes and values which may
explain later differences in career interests and choices.
In looking at the issue of women and science, 1t suggests
that there are important differences in individual
experience which encourage some women and discourage others
from considering or pursuing a career in science or

technology.




Some Problems and Issues Raised in Previous Research

on Women in Science and Technology

Previous research on women in science and technology has
varied in its choice of subjects, methodology and models of
explanation, thus making comparisons between studies
extremely difficult. Many reports are based on extremely
small numbers of subjects, who tend either to be students or
women noted for their outstanding achievement in science.
Typically the woman scientist has been seen in a negative
light, and questions have been raised about her social
adjustment and psychological health. The literature is
further complicated by problem; of interpreting the findings
during a time of rapidly changing sex roles. These issues
and some of the shortcomings in the literature are summarised
below in terms of two sub-headings: models of women's

achievement and problems of interpretation.

Models of Women's Achievement. Two general models have been

employed: the deficiency or deviance model and the
enrichment model. These two models were first proposed by
Angrist and Almguist (1975) and have later been elaborated
by Lemkau (1979) and Yogev (1982). 1In the deficiency model,
achievement in a non traditional field is seen as
compensating for problems social relationships and in
feminine identity; the woman scientist is portrayed as being
particularly close to her father and as having a strong
involvement with his masculine interests and values. She is
typically seen as more distant from her mother and as being
unable or unwilling to pursue 'normal' feminine interests.
Studies employing the 'deviance' model have stressed

factors, such as close relationship with father, birth order




and family position, and early childhood interests and

hobbies.

Although studies of male scientists have suggested that an
interest in science be linked with relatively greater
interest in things rather than people and involve
compensatofy features (Roe, 1953; McClelland, et al. 1953),
the consequences for women are often seen as more serious.
Her identification as a female is suspect, and she is seen
as being under greater psychologipal stress than either her
male counterpart or women in more traditionally feminine
roles. It is notable that a large number of studies of
female science students and scientists have included
measures of social or psychological adjustment (e.g.,
Angrist & Almquist, 1975; Helson, 1972; Smithers & Collings,

1981). [2]

In contrast to the deficiency model, studies in the
‘enrichment' vein have looked at relationships with both
parents, and have been particularly concerned with the
mother providing a role model for her daughter, both through
her working pattern and her lifestyle. They have suggested
that rather than rejecting feminine interests and a
feminine identity, women in non traditional fields have
tended to see gender boundaries as less important and have
engaged in both stereotypically feminine and masculine
activities. These studies suggest that their childhood
socialisation has stressed competency traits and that such
women do not see their own occupational achievement as

either unusual or unfeminine.
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Although there are notable exceptions, the 'deficiency'
model tended to be used in earlier research (before
1970) and the 'enrichment' model is characteristic of more
recent research. It 1is notable that both models see the
achlieving woman as being under stress. The deficiency model
sees her as being forced to reconcile the role of a feminine
woman with her professional achievement. In writing about
some of the early research, Yogev (1982) depicts the
professional woman as beset by ambivalence:
The core of attributes found in most professional
occupational roles was considered masculine;
persistence and drive, aggressiveness and emotional
detachment were equated with intellectual performance.
Career women were thus viewed as the antithesis of
feminine women and were thought of as failures as women
or as having personality disturbances. (p. 220)
The enrichment model postulates a different sort of stress:
that of 'role overload' or 'role strain'. The achieving
woman 1s seen as having to cope with two sets of role
demands: those from her job and those from her family life.
She 1is seen as overburdened by her responsibilities (Myrdal

& Klein, 1956), although authors vary in the extent to which

they see the two roles as actually incompatible.

The notion of 'role overload' has been seen most clearly in
studies of two career or dual career families. This line of
research has stressed the problems of multiple roles and has
suggested that although the professional mother experiences
considerable job satisfaction, she faces frequent
difficulties in managing her career and family roles (e.g.,
Rapoport & Rapoport, 1976). Several studies have suggested

that success in managing both roles depends crucially on the
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support she receives (or believes that she receives) from
her husband (Rapoport & Rapoport, 1976; Poloma & Garland,
1971) or from significant men in her life (Hawley, 1971;

1972).

The deficiency and enrichment models of women's achievement
tend to draw on different theoretical underpinnings. The
deficiency model has been influenced by psychoanalytic
formulations, emphasising individual differences in early
solutions to the Oedipal complex (Auster & Auster, 1981) and
failure to identify with the mother (Hennig & Jardim, 1976).
The enrichment model 1is more clearly identified with a
social learning and cognitive developmental explanations of
personality and sex differences. It emphasises the
importance of reinforcement, observational learning and role
performance. It suggests that girls and young women plan
their careers and lifesyles based on encouragement and
discouragement they have received from 'significant' people
in their lives and that the models provided by these
'significant others' also constitute an important basis for
learning about gender and for making decisions about one's
future plans. Laws (1978) has posited that women may have
two types of role model: role models for careers and role
models for lifestyles. Although career role models may be
either women or men, lifestyle role models are most likely

to be other women.

Problems of Interpretation. Much of the research on non

traditional women and women in science has been conducted on
American or British university students and may not be

applicable to women who are in paid employment (Harmon,
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1970). It has tended to be concerned with women who enter
prestigious scientific fields at graduate or postgraduate
level, and relatively little is known about women who work

in science or technology at craft or technician level.

Owing to the scarcity of potential subjects, researchers
have frequently relied on anecdotal evidence and case
studies. When they have used comparison or control groups,
they have compared women scientists either with their male
counterparts or with women in more traditional fields of
work. Because few studies have sought comparisons with both
groups, the 'deviance' of women scientists has tended to be
exaggerated and to be coloured by negative attitudes towards
women. If the female scientist is found to be different
from male scientists, she is often seen as being deficient
in qualities necessary to be a scientist. If she is
relatively similar to her male colleagues, she is condemned
for lacking appropriate feminine characteristics. She is
equally likely to fail in comparisons with women in more
feminine occupations or with women who are not employed
outside the home, since her involvement in a masculine field
of work is by definition, unfeminine. Furthermore, there is
little or no allowance for individual differences, so that
it is assumed that all female scientists fit a similar

mould.

Recent changes in sex role definitions have raised serious

gquestions about the biases of both the researchers and the

instruments they have used and suggest that research on sex

roles must be understood within a specific social and
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historical context. In a trenchant analysis, Helson (1972)
argues that many of the negative images of career committed
women reflected popular values about the 'appropriate' roles
for women. She notes that much of the research offering
positive descriptions of women in masculine fields was
ignored until the notion of a 'healthy career woman' became

more socially acceptable.

The resurgence of the women's movement and change in women's
patterns of work thus raise questions about the
applicability of results reported in research in the 1960's
and early 1970's to people making career choices and life
plans in the late 1970's and in the present day. Much of
the currently accepted theory about women's socialisation
and work patterns is based on research describing women who
were born in the 1930's and 1940's, and considerable data
comes from much earlier. For example, Hennig and Jardim's
(1976) sample of outstanding women managers were born
between 1910 and 1915. There is obviously a need for
caution 1n generalising the insights from such research to
working class British women in the present research who were

born between 1959 and 1962.

Given the diversity of research on women in science and
technology and women in non traditional or male-dominated
careers, I have chosen to summarise it under three general
headings: eminent women, non traditional women, and female
engineers. The research on eminent and non traditional
women 1s considered in this chapter, whilst studies of
female engineers are reviewed in Chapter Two. Some of

studies reviewed can be seen as belonging under more than
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one heading, and a number of studies concerned specifically
with sex role self concept and sex role attitudes will be
considered in greater detail in Chapters Five, Nine and Ten.
My emphasis throughout has been on selecting studies which
deal with issues of femininity in values, attitudes and

personality characteristics. [3]

Research on Eminent Women
Most of the research discussed in this section was carried
out in the United States in the late 1950's and early
1960's and has pictured the eminent woman as a deviant 1in
American culture (Epstein, 1970; Anderson, 1973). She is
typically described a rare or unusual creature, and her
family background and personality characteristics are

most often compared with those of eminent men.

Many of the early reports of eminent women come from
symposia about the 'problem' of women and science. For
example, Rossi's (1965) heavily cited work on women in
science, medicine and engineering is based on a presentation
to a conference held at M.I.T. in 1963 (Matfield & van Aken,
1965), whereas the papers edited by Kundsin derive from a
1970 conference on 'Successful Women in the Sciences',
sponsored and published by the New York Academy of Sciences
(Kundsin, 1973). A particularly important part of the latter
conference was the personal autobiographies presented by
outstanding women scientists. Paradoxically one of the
factors identified as facilitating women's success was a
'foreign' background (Anderson, 1973; Lemkau, 1979),

suggesting that some of the conflicts faced by women in
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science may reflect particular aspects of American culture.

Most studies in this tradition are based on extremely small
samples of subjects and have employed a deficiency model to
account for women's unusual achievement. They have been
especially concerned with documenting women's experiences
and relationships in early childhood. Drawing on
psychoanalytic formulations, they have suggested that the
outstanding woman has a masculine optlook and personality
characteristics. To develop these masculine
characteristics, she has been forced to repress or deny
feminine aspects of her personality (Deutsch, 1945).
Writing in 1963, Eleanor Maccoby suggested that a woman's
intellectual productivity bears a direct relationship to her
development of the masculine traits of independence and
assertiveness. Both Maccoby (1963) and Helson (1966) have
suggested that outstanding or especially creative women are
likely to have been tomboys at some time during their

childhood.

Taking up the theme of masculinity, many authors have
stressed the importance of the eminent woman's warm and close
relationships with her father (Plank & Plank, 1954, Hennig &
Jardim, 1976; Stanley & Soule, 1974; Helson, 1966; Lozoff,
1973). She is frequently the first or only child and most
often comes from an affluent or upwardly mobile family which
has emphasised achievement values (Anderson, 1973; Auster &
Auster, 1981). In some families she been raised as a
'substitute son' and may have been a focus for her father's
ambitions (Hennig & Jardim, 1976). Her father has also

served as a powerful role model for successful achievement.
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According to Rossi (1965), the dynamic between father and
daughter is a potent one, which enables both to derive
important psychological benefits. Rossi suggests that in
their roles as fathers, men are able to encourage their
daughters and feel a fatherly pride in their
accomplishments. The daughter's achievement enhances his
feelings of masculinity, whereas comparable achievement by a

wife or son might pose a threat to personal identity.

Extrapolating from Roe's (1951) research on eminent men in
science, Rossi (1965) cites four factors which she suggests
are present in eminent scientists:

1. High intellectual ability, with emphasis on spatial
and mathematical ability

2. Intense channeling of energy in one direction
3. Extreme independence

4. Apartness from others

She maintains that potential women scientists are unlikely to be
lacking in intellectual ability although there may be sex
differences in cognitive style and patterns of mental
ability. However, she suggests that relatively few women
will be socialised in ways which encourage extreme
independence, apartness from others and intense channeling
of energy. These three factors provide direct
contradictions to cultural ideals for women's behaviour,
which place a great emphasis on social values and concern
for others' interests and feelings. Rossi observes that
women who become eminent scientists will need to come from

very special family situations, which have provided support
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and encouragement for their developing scientific interests.
Many of Rossi's speculations have received empirical support
in studies of the personality characteristics of eminent
scientists.

Personality Characteristics of
Eminent Women Scientists

Bachtold and Werner (1972) have carried out a series of
studies comparing women and men scientists using Cattell's
16 PF. They found that both women and men who were
considered eminent scientists were characterised by high
intelligence, social aloofness, assertiveness, seriousness,
confidence and self sufficiency. However, the sexes
diverged on Cattell's trait of tough-minded:tender-minded
with men describing themselves as sensitive and women
describing themselves as 'tough-minded'. Each sex scored in

the opposite direction from traditional sex role norms.

Bachtold's finding that eminent male scientists were tender-
minded fits with autobiographical and anecdotal data on the
scientific process (Watson, 1969; Mitroff, 1974; Easlea,
1983), suggesting that the much of scientific activity is
not cool and detached, but that it involves intuitive
insights and passionate involvements. This data belies the
stereotype of extreme masculinity usually attributed to

scientists. [4]

When Bachtold (1976) compared eminent women scientists with
four other groups of eminent women: writers, artists,
psychologists and politicians, she found that women
scientists were the most detached and reserved, the most

serious and restrained, the most conventional and the most
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realistically 'tough-minded'. It is worth noting that the
finding on conventionality corresponds to Cattell's factor
M, which Bachtold has labelled 'conventional:imaginative.'
This factor 1s sometimes labelled as 'practical:imaginative'

(Smithers & Collings, 1981), which implies a cognitive rather

than social interpretation of the term, 'unconventional.'

Bachtold's pattern of personality differences, suggesting a
‘'scientific personality', has been largely confirmed in
data on British sixth formers collected by Smithers and
Collings (1981) and Bradley (19815. However, unlike Bachtold
(1976), Smither and Collings (1981) found that both girls
and boys studying science in the sixth form were 'tough
minded'. Without further research an explanation for this
difference 1n results must remain speculative. However, it
can be argued that the contradictory findings may be
explained either by cultural factors or personality
dirferences between eminent scientists and sixth form pupils

who intend to study science.

Head (1980) has offered a provocative theory which supports
this latter interpretation and which suggests important
personality differences between female and male science
students. Basing his observations on studies of adult
scientists and on British science pupils, Head notes that by
age 14 male scientists "...tend to be emotionally reticent,
disliking overt emotional expression in others and
themselves... authoritarian, conservative and controlled in
their thinking." (p. 296) In contrast to male science

pupils, girls studying science are not emotionally reticent
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or rigid in their thinking, although he notes that they do
not see themselves as sexually and socially attractive, an

observation also made by Smithers and Collings (1981).

Drawing on Marcia's (1966; 1976) extension of Erikson's notions
of ego identity and ego diffusion, Head (1980) postulates that
girls and boys choosing science are likely to be in different
phases in the development of ego identity. Head suggests

that the girl science pupil is most likely to have achieved

ego identity, which will enable hef to make subject choices
which defy usual sex role expectations. In contrast many

boys choosing science in school will be in a phase of

identity foreclosure, which will explain their unusually

rigid and authoritarian attitudes.

I1f Head's (1980) formulation is correct, some of the boys
who studied science in school will subsequently give up
science and achieve ego identity through work in other
fields. Others who stay in science may already have
achieved ego identity or may do so through subsequent 1life
experiences. These experiences, usually conceptualised as
crises, may enable them to free their styles of thinking and
to allow them to be more intuitive and creative in their
work. They may thus make the transition from being tough
minded science pupils to more tender minded adult
scientists. However, the process of occupational
socialisation would appear to operate quite differently for
the two sexes.

Personality Characteristics and
Occupational Socialisation

It has frequently been suggested that personality factors




become accentuated by the process of occupational

socialisation (Lemkau, 1983), and the experience of being

one of a very few women in a male dominated field may amplify
this process. Bachtold (1976) maintains that the personality
characteristics of the eminent woman scientist are in

keeping with the scientist's work which is primarily

involved with ideas and things rather than people. She
suggests that the lack of sensitivity shown by women
scientists 1s both adaptive and necéssary if a woman is to
survive in a field in which she is likely to meet with

prejudice from male scientists.

Writing from a sociological perspective, Hochschild (1973)
reinforces Bachtold's main argument and extends it. She
holds that the professional woman occupies a marginal role,
so that she is unlikely to win acceptance either from other
women or from her male colleagues. She is partially
rejected by both groups and is subject to what Hochschild
terms, 'defeminisation'. The process of defeminisation is
carried out both by her male colleagues and by herself. Her
male colleagues may compliment her abilities, seeing them as
similar to those of men, whilst she, herself, may strive to
distance herself from the negative image of 'ordinary'

women. [5]

Hochschild (1973) observed that the twelve eminent women

scientists she studied were "... at best ambivalent about

the women's movement." (p. 184) This she traces to their
marginal position as 'exceptional women.' She suggests that

such women may have considerable difficulty in identifying
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with other women, since they have been motivated by the

negative goal of 'not being like other women' as well as a

more positive goal of achievement in a career.

Anderson (1973) lends further support to Rossi's (1965)

suggestions of the gqualities necessary for a woman to

achieve recognition in science. She particularly emphasises

the ability of the woman scientist to function autonomously

and to ignore negative feedback from those unsympathetic to
their goals. She suggests that as children such women have
been encouraged to behave indepen@ently and to see
themselves as separate from their parents. Their early
childhood experience encouraged them to be individuated, a
characteristic more frequently associated with male children
(Chodorow, 1978). Anderson also noted that successful women
were often able to recall important other women in their
lives, thus foreshadowing some of the more recent research
on female role models.

Feminine Characteristics of
Eminent Women

Although most researchers describing eminent women have
detailed their instrumental characteristics and their
ability to function autonomously, they have been less clear
in specifying these women's feminine characteristics. Some
have clearly made use of the compensatory notion contained
in the deficiency model, whereas others have suggested that
possession of these masculine characteristics does not imply
rejection of feminine characteristics. Based on her data on
creative women, Helson (1966) has argued that it is possible

to adopt some masculine characteristics which do not
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conflict with other parts of a feminine personality. She
suggests that her creative subjects did not have an overall
masculine identification, but rather used a feminine style

to carry out their intellectual goals.

A similar concept has been proposed by Hennig and Jardim
(1976) in their description of outstanding women managers.
They draw on Douvan and Adelson's (1966) notion of

'ambivalent feminine identification,' suggesting a form of
identification which combines feminine goals with a desire
for certain aspects of the roles which are traditionally
considered masculine. Douvan and Adelson (1966) noted that
as girls such women often have more male than female role
models and that they are concerned about individual
development and achievement in addition to more
traditionally feminine goals such as marriage. Stein and
Bailey (1973) have offered a closely related interpretation.
They suggest that one way of coping with potential conflict
between achievement and traditional femininity is to identify
with some aspects of the masculine role. However, they note

that identification with the masculine role does not imply a

low level of femininity.

Research on eminent women has offered contradictory pictures
of the mother's role in socialisation. Although she is
usually seen in a traditionally feminine role, her influence
is unclear. Sometimes she is seen as a rather remote or
distant figure, who is less exciting or interesting than the
father (Hennig & Jardim, 1976). In other instances, she is
seen as offering support for her daughter to explore roles

that are usually considered as male. Both Lozoff (1973) and

Lol
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Hennig (1973) have suggested that eminent women are unusual
in the encouragement and support that they have received from
both parents. They suggest that their family environments
have been distinctive in not emphasising gender and in
encouraging women to feel comfortable in both their
femininity and their outstanding achievement. These
qualities are also features of the enrichment model and are
discussed in some of the studies of non traditional women

described below.

Although eminent women scientists and non traditional women
share many of the same characteristics, the emphasis and
focus in these latter studies is quite different.

They are concerned with more ordinary and less elite groups
of professional women and the range of occupations studied
is much broader. Unlike studies of eminent women, which
have relied on comparisons with male counterparts, these
studies draw comparisons with other women. Some studies
have compared career committed women with housewives; others
have contrasted women entering male and female-dominated
occupations. Although these studies also draw attention to
the importance of male family influences, they tend to
stress the relationship between mother and daughter and the
role that the mother provides for her daughter. It is to

this second stream of literature that we now turn.

Research on Non Traditional Women

As suggested above, the literature summarised in this
section includes a variety of studies and is complicated by

the fact that the term 'non traditional' has been
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interpreted differently by various authors. In some studies
the term has been used to distinguish career committed women
from housewives; in other studies the term has been used to
refer to women entering fields which are male-dominated. In
addition, there has been a tendency to confound the notion
of career commitment with involvement in a male-dominated

field of work.

Because of the large number of studies involved, I have
included only a few studies of particular theoretical
importance which compare career women and housewives. The
majority of studies reviewed offer comparisons between women
either preparing for or working in male-dominated and
female-dominated fields of work. ©Unless otherwise stated,
the term 'non traditional' has been used to refer to women
in male-dominated jobs and the term 'traditional' to refer

to women in female-dominated jobs.

Although methodologically and theoretically diverse, most of
the studies reviewed have been concerned with describing
family background and/or personality characteristics of non
traditional women and how these factors influence career
choice. As suggested previously, most of these studies have
been conducted since 1970 and tend to reflect the

influence of the feminist movement in both their research

design and their interpretation.

To simplify the review, the studies of non traditional women
are discussed in terms of three issues: Family Background
and Personality Differences; Mothers as Role Models and

Support for Career Choice. The chapter concludes with a

———
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summary contrasting the research on eminent and non

traditional women.

Family Background and
Personality Differences

Comparisons between women working (or intending to work) in
male-dominated and female-dominated fields reveal
differences between the two groups both in family background
and personality characteristics. Some of the findings on
women in male dominated fields fit well with studies of
'eminent women'; however, others suggest that the ordinary
professional woman may be somewhaf different from her

‘eminent' counterpart.

Like 'eminent women', the more ordinary woman who works in a
male-dominated field is likely to come from a middle class
professional family with well educated parents (Birnbaum,
1975; Lemkau, 1983; Carney & Morgan, 1981; Levine, 1975;
Tangri, 1972; Nagely, 1971; Greenfeld, Gerner & Wood, 1980).
These characteristics of her family of origin are often seen
as offering an explanation for other differences that have
been observed. In comparison with women in female dominated
fields, she has more profeminist attitudes towards sex roles
(Rossi, 1965; Nagely, 1971; Tangri, 1972; Carney & Morgan,
1981), is less sex typed in her self description and is
more likely to share household tasks with her partner
(Lemkau, 1983). She places a greater value on work (Nagely,
1971) and is more interested in success and earning a high

salary (Angrist & Almquist, 1975; Greenfeld et al., 1980).

Coupled with her greater commitment to work, the woman

working in a male dominated field sees family needs and
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helping people as less important than the woman working in a
traditionally feminine job (Rossi, 1965; Angrist & Almquist,
1975; Peng & Jaffe, 1979). She is likely to plan or have
fewer children (Levine, 1975; Trigg & Perlman, 1976;

Greenfeld et al., 1980) and to feel less need to be personally
involved in the care of her children (Angrist & Almquist,
1975). Some research suggests that she sees working life

and family needs as relatively compatible (Levine, 1975;

Trigg & Perlman, 1976); however, Téngri (1972) found that

her 'role innovative' subjects saw a greater conflict

between marriage and career than her 'traditional' subjects.

These differences in attitudes and values are clearly
reflected on personality measures. In comparison with the
woman in a traditional female job, the non traditional
woman scores relatively high on need for achievement and
low on need for affiliation (Trigg & Perlman, 1976). Not
surprisingly she places greater value on receiving personal
recognition and 1is less concerned with being well

liked (Greenfeld et al., 1980). Although the non
traditional and traditional working woman do not appear to
differ on 'competency' traits as measured by the 16PF, the
non traditional woman tends to be more tough-minded and
assertive (Lemkau, 1983). These characterisics are often
linked with the independent relationships they have enjoyed
with their families, especially their relationships with

their mothers.

Mothers as Role Models

Hoffman (1972) has suggested that in comparison with boys,




girls are less likely to receive encouragement for

independence. She argues that "... girls need a little
maternal rejection 1if they are to become independently
competent and self-confident." (p. 146) Hoffman believes
that in comparison with boys, girls are often over protected
and that they are thus ill-equiped to cope with stressful
situations and behave autonomously. Girls experience less
pressure to develop identities separate from their mothers

and may fail to develop confidence -in their own resources.

This line of reasoning suggests that daughters whose mothers
are employed outside the home are more likely to become
independent and to see themselves as separate individuals.
They are likely to spend less time with their mothers

and have the opportunity to see a wider range of feminine
roles. This general argument is well confirmed by empirical
evidence suggesting a close link between mothers' and
daughters' attitudes towards sex roles (Steinmann, 1963;
Smith & Self, 1980). It has frequently been demonstrated
that daughters whose mothers are in paid employment have
less traditional notions about sex roles (Hartley, 1960,
Steinmann, 1963; Angrist & Almquist, 1975; Altman &
Grossman, 1977). They are more likely to be career
committed (Angrist & Almquist, 1975; Zuckerman, 1980) and to
aspire to work in male-dominated jobs (Tangri, 1972). Women
who are in male-dominated fields are also more likely to be
the daughters of working mothers than women in female-
dominated fields or women women not employed outside the

home (Ginzberg et al., 1966, Lemkau, 1983).

Some research has suggested that not only the mother's




working pattern may be important but also the daughter's

perception of the success of her mother's lifestyle (Angrist
& Almguist, 1975; Laws, 1976; Altman & Grossman, 1977). The
mother may be seen as either a positive or negative role

model, with the daughter evaluating the desirability of her
mother's work pattern and her success in coping with family

responsbibilites.

In a study which supports this notion of a role model,
Altman and Grossman (1977) found that female college
students whose mothers did not work outside the home
appeared to base their future life plans on their evaluation
of their mother's lifestyle and her satisfaction with it.
For example, students who perceived their mothers as
satisfied with their lifestyles planned to emulate her,
whereas those who judged their mothers to be dissatisfied
planned a career. However, contrary to expectation,
subjects whose mothers were employed outside the home and
who perceived their mothers as dissatisfied were also highly
committed to a career, suggesting that dissatisfaction,
itself, may be a factor in career commitment. In commenting
on their results, Altman and Grossman (1977) speculate that
daughters may have attributed their mothers' dissatisfaction
to her failure to achieve more at work, rather than to her
dissatisfaction with combining work and family

responsibilities.

Based on a partial replication of Goldberg's study (1968)
of how women evaluate work attributed to men and work

attributed to women, Baruch (1972) suggested that daughters
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of working mothers learn to value female competence, whereas
daughters of housewives tend to devalue the achievement of
other women. Like Altman and Grossman (1977) she found that
daughters' attitudes towards their future plans were related
to their judgments of the success of their mother's work
pattern. Baruch also found that daughters consider their
fathers' satisfactions with their mother's working pattern

in judging the success of their mother's lifestyle.

Both Altman and Grossman's (1977) and Baruch's (1972)
studies call into question the rather simplistic model of a
working mother as role model. Their research and that of
Rapoport and Rapoport (1976) suggests that there is a need
to know more about the type of work done, how the mother
values work, and how household and childcare responsibilites
are carried out, if we are to understand how various

family members perceive the mother's pattern of work. Some
of the complexity of family relationships is reflected in

studies of family influences on career choice.

Influences on Career Choice

Although the non traditional woman sees her mother as an
important model, her relationship with both parents
emphasise independence. Her pattern of relationships with
her family, friends and teachers contrasts sharply with that
of her traditional sister, and she appears to derive special

support from male family and friends.

Unlike the 'eminent' woman, the non traditional woman enjoys
a balanced relationship with both parents. However, the

relationship is characterised by autonomy and has usually




involved some conflict with both parents (Nagely, 1971;

Tangri, 1972; Plas & Wallaston, 1983). Tangri (1972) has
described her sample of 'role innovative' women as having
cognitive distance from both parents and as seeing neither
as a role model:

A picture emerges of the Role Innovator as one who

has substantial cognitive distance from both

parents, warm feelings toward mother, but some

perceived similarity to father. Neither parent

seems to be serving as a role model, and perhaps

the only basis for perceived similarity to father

is the work orientation per se. (p. 184)
In the non traditional family, the two parents appear to
offer different but complementary forms of support and
encouragement. In Tangri's (1972) study, there was often
evidence of ambivalence in mother-daughter relationships.
Daughters felt that they were closer to their mothers than
their fathers but found that their fathers were more
sympathetic and supportive of their career choices. These
findings fit closely with other researchers' observations
that fathers are more influential in womens' non traditional
career choices, whereas mothers are more influential in
women's traditional career choices (Lemkau, 1983; Newton &
Brocklesby, 1982). They also provide empirical support for
Rossi's (1965) suggestion that fathers find it relatively

comfortable to encourage their daughters to explore non

traditional options.

Tangri (1972) invokes a line of reasoning similar to Rossi's
(1965) to explain mothers' opposition to their daughters'
career plans. Based on her data, Tangri suggests that the
mothers of 'role innovative' daughters were quite ambitious

themselves but that they usually worked in female-dominated
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occupations. Tangri believes that these mothers found their
their daughters' ambitions and achievements personally
threatening and perceived them as a challenge to their own

lifestyle.

As a corollary of their more autonomous and independent
relationships with their families, non traditional women are
less likely than women in traditional fields to see their
parents as influential in their career choice (Angrist &
Almquist, 1975; Stake & Levitz, 1979; Wilson, Weikel & Rose,
1982; Newton, 1981; Newton & Brocklesby, 1982). However,
they are more likely to receive strong social support from
male friends, boy friends and husbands (Rossi, 1965; Angrist
& Almquist, 1975; Tangri, 1972; Lemkau, 1983; Newton &
Brocklesby, 1982; Wilson, Weikel & Rose, 1982; Hawley, 1971;
1972). They are also more likely to be influenced by
teachers than traditional women (Angrist & Almguist, 1975;

Tangri, 1972; Newton, 198la).

Non traditional women often appear to place men in two
categories: 'men in general' and 'sympathetic men'. They
tend to see men in general as prejudiced towards women
(Rossi, 1965; Hawley, 1971:;1972); however, they often derive
considerable emotional support from sympathetic male friends
and family members, whom they see as viewing women's career

achievements very positively.

Although most researchers have relied on women's reports of

the attitudes of significant men in their lives, Tangri

(1972) included male friends and boy friends of her subjects

in her study. 1In this way she was able to validate women's
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perceptions of the attitudes of ‘'significant' men in their
lives. She found that these men shared similar sex

role attitudes with her 'role innovative' women and tended
to see occupational achievement as personally benefitting
women. This finding contrasts sharply with the general
findings that men have more conservative attitudes towards
sex roles than women and that women estimate men's attitudes
as being much more conservative than they are in actuality

(McKee & Sheriffs, 1959; Steinmann & Fox, 1974).

Tangri's findings have considerable theoretical importance,
since it has often been suggested that women with strong
achievement needs and profeminist views are likely to
distort and misperceive the attitudes of men towards women
(Steinmann & Fox, 1974). In showing that 'significant' men
do have profeminist attitudes, Tangri (1972) provides
evidence for the soundness of the non traditional woman's
judgement. She suggests that 'supportive' men are real and
not merely a projection of the non traditional woman's needs

and wishes.

A recent study by Lemkau (1983) highlights the importance of
supportive men for non traditional women and suggests that
traditional women rely on other sources of support and
influence. 1In a study comparing women employed in non
traditional and traditional fields of work, Lemkau (1983)
found that non traditional women were more likely to see
their boyfriends, husbands, male teachers and male friends
as being a positive influence on their career choice.

Conversely women in traditional fields were more likely to
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regard their female relatives and female teachers as
influential. Although both groups saw their mothers as
influential, non traditionals saw their fathers as more
influential than their mothers whereas traditionals saw
their fathers as much less influential than their mothers

(Lemkau, 1983).

Whilst several researchers have suggested that the
importance of fathers and male influences on non traditional
career choice has been over-rated (Angrist & Almquist, 1975;
Greenfeld et al., 1980), the theme of male influence is

also highly prominent in the studies of female engineers
described in Chapter Two, where it will be noted that

female engineers share characteristics both of eminent women
scientists and of more ordinary professional women in male
dominated fields. The characteristics of women from these

two comparison groups are summarised briefly below.

The research on eminent women scientists offers a clear
picture of a cool highly intelligent women who has

been dedicated to her field of work from an early age. She
has many masculine personality characteristics and has
enjoyed a warm and close relationship with her father. She
is strong, assertive and 'tough-minded' and usually has
little sympathy with the women's movement. Her own
achievement provides strong personél evidence that women can

succeed in a male world.

Like the eminent woman scientist, the non traditional woman
is strong, assertive and 'tough-minded.' She is ambitious

and relatively unconcerned about affiliative needs.
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However, she is less likely to be the first or only child in
the family and she is usually closer to her mother than to
her father. Although she sees her mother as a role model,
her relationships with both parents appear to be
characterised by ambivalence and independence. She is
unlikely to see her career choice as being influenced by her
family, but she sees the opinions of male family

members and sympathetic men as important. She holds
relatively liberal views towards wqmen's roles and believes
that significant men in her life value women's achievements

positively.




Footnotes

(1]

(2]

The majority of research has dealt with the
characteristics of women scientists. Very little is
known about women technologists. This relative neglect
reflects both the low status of research on women and
the the relatively low status of technology. Some
interesting insights into these issues are provided by
Rothschild (1983) and her contributors in her collection
of readings, Machina ex Dea.

The question of whether the woman scientist or non
traditional woman is more or less psychologically healthy
than women in traditional roles is unresolved. The
issue 1is complicated by biases in clinical judgment and
in commonly accepted standards of mental health for

women (see Broverman et al., 1970). Furthermore, it is
virtually impossible to separate psychological

difficulties which may arise from individual problems

from difficulties which arise because the woman is
occupying a role which is seen as strange or odd within

the culture.

For example, Smithers and Collings (1981) compared sixth
form girls and boys in science with their like-sex peers.
They found that whilst girls in science were more person
oriented than boys, they were significantly less person
oriented than girls choosing other subjects. They also
found that girls in science reported more difficulty in
everyday social situations and in meeting people than
their peers or than boys in science. From this data we
do not know whether girls studying science became
interested in science because of difficulties in making
social relationships or if their interest in science
created problems in their social relationships. More
plausibly both factors are implicated and are involved
in a series of complex interactions, but social science
data rarely allows the inference of causality.

There have been several studies suggesting that non
tradtional women are more likely to seek psychological
counselling than other women (Constantini & Craik, 1972;
Angrist & Almquist, 1975) or that they experience more
emotional problems than the average woman (Stanley &
Soule, 1974). Helson (1967) found that creative women
mathematicians were high on clinical scales of the MMPI
although their scores were within normal limits. She
interprets this finding as suggesting that their
personalities were more complex and that they were less
defensive than creative women.

Against these findings suggesting pathology, other
researchers have argued that women in non traditional
fields, particularly those who have been highly
successful, have unusual coping capacities (O'Leary &
Braun, 1972; Morrison & Sebald, 1974.) 1In her
comprehensive review of literature on women in non
traditional occupations, Lemkau (1979) maintains that
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there is no general trend for non traditional women to
be less emoitonally healthy than comparison women. See
Lemkau (1979) for further information.

In selecting literature to include I have only included
a few references from the growing literature on women in
medicine. Whilst this literature undoubtedly has useful
parallels, my concern 1is primarily with the issues faced
by women in fields that are perceived as highly and
stereotyically masculine. Although medicine is still
heavily dominated by men, there have been recent changes
in the proportion of women entering medical school and
working in general practice (Leeson & Gray, 1975).

These changes, coupled with the more 'caring' and
humanitarian image of medicine provides it with a
popular image which makes female entry more socially
acceptable. Medicine 1is consistently seen as less
masculine than mathematics, physics or engineering
(Weinreich-Haste, 1979).

For a more thorough discussion of the differences
between the 1image of science and the actual
characteristics of scientists, see Kelly & Weinreich-
Haste (1979) and Weinreich-Haste (1981).

Many of the same dynamics have been described by Kanter
(1977a; 1977b) in her theory of tokens. She suggests
that the token woman must distance herself from other
women to have her personal achievements recognised.
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CHAPTER TWO
WOMEN ENGINEERS: DEVIANT BY ANY STANDARD?
A REVIEW OF THE LITERATURE

ON FEMALE ENGINEERS

Introduction

The literature on women engineers is severely limited by the
lack of appropriate control or comparison groups. As in the
literature on 'eminent' women described in Chapter One, much
of the evidence on women engineers is autobiographical and
consists of personal comments in conference proceedings on
the 'problems' for women in engineering (Brown, 1975; Ott &
Reese, 1975). The majority of research on female

engineers has used as women studying (or intending to study)
engineering at graduate level as subjects (Wolpe, 1971;
Davis, 1975; Ott & Reese, 1975; Ott, 1978; Yanico et al.,
1978; 198l1; Weinreich-Haste & Newton, 1983; Bryant, 1984).
Relatively little is known about women who are training or
working at craft or technician level or about practising

women engineers at any level.

Although there has been a tendency to assume that female
engineers are very similar to women scientists,

it will be argued here that they are a distinctive

group and must be considered separately. The present

chapter examines the process of choosing engineering as a
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career and its social and psychological implications. It
draws primarily on comparisons between female and male
engineers, but also considers how women choosing engineering
differ from women choosing other 'non traditional' careers
and women choosing more traditionally feminine options. It
suggests that women engineers are seen as 'deviant' in
relation to each of these comparison groups, but that to
understand this judgment of devi;nce, it is vital to know
the characteristics of the reference group being used. As
in the previous chapter, the basic focus of the chapter is

on career choice and concepts of gender and feminine roles.

The chapter begins with a consideration of family and peer
Influences on the choice of engineering. It then contrasts
the male and female choice of engineering with conventional
gender role expectations. The next section examines
personality and value differences between female and male
engineers. The final section of the chapter discusses

how female and male engineers differ in their concepts of
women's roles and femininity and summarises the differences

between the two groups.

Family and Peer Influences on Career Choice

Although women who enter engineering often see their parents
as supportive of their career choice, they do not usually
see their parents as directly influential in their choice of
engineering. As in Tangri's (1972) and Lemkau's (1983)
studies of career influences on non traditional women,
female engineers (including those in the present sample) are

more likely to report that they had first considered
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engineering because of the influence of the media, teachers
or careers officers (Davis, 1975; Newton, 198la; Weinreich-
Haste & Newton, 1983; Newton, 1983b). This forms a sharp
contrast with male engineers and females entering
traditionally feminine fields, who are more likely to see
their parents as most influential in their career choice

(Newton & Brocklesby, 1982a; Newton, 1983).

Like women scientists, female engineers come from strongly
middle class backgrounds and are more likely than average to
have attended single sex schools (Wolpe, 1971, Weinreich-
Haste & Newton, 1983). Most researchers have found

that they come from more elite backgrounds than male
engineers (Robin, 1969; Ott, 1978; Newton, 1984); however,
Davis (1975) found no differences in the family background
of female and male engineering students. Female engineers
also frequently come from engineering families (Breakwell,
n.d.; Wolpe, 1971; Weinreich-Haste & Newton, 1983b), although
this finding was not confirmed in the present sample

(Newton, 1984). [1] [2]

There appears to be a paradox in sources of career influence
on women's choice of engineering. Teachers and careers
advisors are likely to suggest engineering as a

career and to provide information about it (Weinreich-Haste
& Newton, 1983; Newton, 1983b). However, they are also very
likely to discourage women from engineering and to suggest
that 1t is a job which is unsuitable for a woman (Weinreich-
Haste & Newton, 1983; Bryant, 1984). In contrast, parents
are unlikely to suggest engineering as a career for their

daughters but once the choice has been made, they are usually




quite supportive (Newton, 198la).

As in the literature on 'eminent' women and non traditional
women there appear to be differences in the responses of
male and female family and friends to the choice of
engineering. Women in the present sample saw their fathers,
brothers and male friends as supporﬁive of their career
choice; however, they often received ambivalent or negative
reactions from their mothers, sisters and female friends
(Newton, 1980a; Newton & Brocklesby, 1982a; Bryant, 1984).
These findings parallel Rossi's theoretical speculations
(1965) and Tangri's (1972) empirical findings, suggesting
that women are often threatened by other women's achievement

in male-dominated fields.

Whilst evidence on the role of male peers is contradictory,
it tends to support the distinction noted by Hawley (1971;
1972) between 'men in general' and 'supportive men'. In
samples of women studying or intending to study engineering
at graduate level, Weinreich-Haste and Newton (1983) and
Bryant (1984) found that male peers were perceived as
discouraging. However, when female engineers participating
in the present study and related research were asked about
the attitudes of 'close male friends', they reported that
they were strongly encouraging and supportive (Newton,

1980a; Newton & Brocklesby, 1982a).

These latter findings fit closely with studies of female
engineering students and other women in non traditional

fields, who have described the perceived support of younger

male staff members as an extremely important factor in their




career persistence (Tangri, 1972; Davis, 1975; Johnson,

1975). However, it is important to consider how these
findings have been interpreted and how they relate to
similar research on male engineers and non traditional

women.

There has been a tendency to see female engineers' concern
for male support as reflecting females' greater need for
social approval and dependance and to view this
characteristic as a weakness. This interpretation is 1in
line with the general perception of women's need for
achievement in social spheres, which has been viewed as a
different form of the achievement motivation often found in
males (McClelland, et al., 1953; Douvan & Adelson, 1966).
Although female engineering students are more dependant on
social support than male engineering students, it should be
remembered that male engineering students are characterised
by their intense interest in things and their general
difficulty in social relationships (Robin, 1969; Eichhorn,
1969; Hacker, 198l1). Female engineers and scientists are
usually found to have less need for social approval than
women in more traditionally feminine fields of study (Rossi,

1965) .

It should also be noted that female engineering students
occupy a marginal and highly isolated position,

particularly in American universities where technological
subjects are often taught on a separate site. They are much
more likely to be regarded as odd or unusual than the female

science student. As will be discussed below, the choice of
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engineering tends to set a woman apart from other women and
from her future colleagues. To understand some of the

dynamics of this process it is useful to look at differences
between girls and boys who select engineering and how their

choices accord with usual gender role expectations.

Choosing Engineering: Males and Females

One of the more consistent findings in the literature on
male engineers 1is that they choose engineering unusually
early, even in comparison with other male peers (Gross,
1969; Eichhorn, 1969; Johnson, 1975; Ott, 1978). Gross
(1969) noted that more than one-third of the engineering
graduates 1in his sample had decided on engineering before
the second year in high school (age 14), whereas the
comparable figure for Merton's (1957) sample of doctors was
18%. In contrast, females choose engineering relatively
late in their school or university careers and may

become engineers after initial training in mathematics or
physics, rather than in engineering (Newton, 1984;

Wolpe, 1971; Bryant, 1984; Johnson, 1975; Ott, 1978).

The only evidence conflicting with this pattern has been
reported by Davis (1975) who found female engineering
students chose engineering earlier than their male
counterparts. One possible interpretation of Davis's
contradictory results is that the distribution of the timing
of female engineers' career choice may be bi-modal, with
some girls choosing engineering at an early age, like their
male counterparts and others making a relatively late

choice. Both Breakwell (n.d.) and Newton (198la) have

noted a bi-modal pattern in their samples of technicians
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with approximately one-third of each sample, making an early

choice.

The motivations for choosing engineering for girls and boys
also appear to differ with each sex making the choice on the
basis of somewhat different perceived interests and
abilities. Boys typically choose engineering because of an
interest 1in science and a fascination with how things work,
whereas girls choose engineering because of their interest
in and talent for mathematics (Davis, 1975; Burks, 1975;
Oott, 1978; Newton, 1984). Girls who choose engineering
score relatively high on social maturity (Robin, 1969; Ott,
1978; Hacker, 1981) although they are not as interested in
people as women in female dominated fields (Rossi, 1965).
However, boys who choose engineering seem to be especially
disinterested in people and to describe themselves as having

had few close relationships in childhood (Hacker, 1981).

After their initial choice of engineering as a career, women
and men subsequently select different fields of engineering,
with women being more inclined to choose chemical or civil
engineering (Robin, 1969). They also tend to be employed in
different types of jobs (Davidson, 1984). Men are more
likely to be employed in industry, whereas women are most
frequently employed in education (C. Perrucci, 1970;
Weinreich-Haste, 1984). However, these differences in
interests and patterns of choices must be understood in the
context of their social and psychological implications. As
suggested below, these factors have far-reaching

consequences, both in the initial choice of engineering and




in long term commitment to it as a career.

Implications of Choosing Engineering

The social and psychological implications of considering or
choosing engineering as a career are quite different for girls
and boys and must be viewed in relation to conventional

gender role expectations. The boy who chooses engineering

at a relatively early age is seen as following natural
interests and talents. He is often encouraged in a single
minded pursuit of engineering—reléted hobbies, and his

narrow interests are seen as both natural and appropriate.

The choice is seen as congruent with his developing

masculinity.

In contrast, the girl choosing engineering is seen as
defying conventional gender role expectations. Both Rossi
(1965) and Roberts (1964) have suggested that girls view
engineering much more negatively than other scientific
careers and that they see this field as extremely
unfeminine. Rossi suggests that girls expect little
parental support for the choice of engineering as a career,
especially from their mothers and assume that they will meet
resentment from future male colleagues. Unlike other
scientific careers, many women see engineering as a job
requiring skills and characteristics that women do not

possess.

Rossi (1965) speculates that the barriers to a woman's
career choice 1in engineering operate much earlier than in
her choice of medicine or other scientific fields. She sees

the image of engineering as directly conflicting with
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'appropriate' gender role behaviour and as representing a
complete antithesis to feminine skills and interests. She
suggests that not only does engineering represent a highly
masculine image, it also suggests less prestigious blue

collar work.

Most of Rossi's speculations have received strong empirical
support, especially her suggestions on the strong negative
image of engineering for women. In her study of female
engineering students, Wolpe (1971) found that 50% of her
sample felt some stigma associated with their choice of
career and that they had "... sometimes felt odd

rather than happy about their decision." (p. 130)
This feeling of stigma was most often associated with social

life, including the family.

This powerful negative image of engineering for women serves
to prevent most girls from ever considering it as a career and
may make entrants to the field question their choice. 1In a
large sample of sixth form girls studying science, Roberts
(1964) reported that only 16% would consider engineering as

a career. High amongst the reasons for rejecting

engineering was the feeling that it was a 'man's field' and
unsuitapble for women. There was also a strong feeling

amongst respondents that they were not well enough qualified

or academically good enough to do engineering.

Even amongst women studying engineering, concern about its
being a 'man's world' is strong. As Wolpe (1971)
noted, many women feel stigmatised by their career choice;

they also are concerned by the discrimination they will
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experience and how this may limit their career prospects.
In surveys of women studying or intending to study
engineering in higher education, one of the most frequent
problems anticipated by women is discrimination by future
employers (Wolpe, 1971; Weinreich-Haste & Newton, 1983;
Bryant, 1984). Similar reports of discrimination (either
actual or anticipated) have been reported by university
students in the United States (Davié, 1975), by technician
trainees (Breakwell, n.d.; Newton & Brocklesby, 1982a) and

by practising graduate engineers in Britain (Davidson, 1984).

This continual social labelling of engineering as unsuitable
for women appears to lead to differences in the type of
commitment that women and men have to engineering and in

their perspectives on it as a career.

Commitment to a Career in Engineering
The difference in timing of choice of engineering as a
career has several important consequences, particularly in
Britain where students are required to make early choices of
subject options. [3] It leads to women being much less
likely to choose engineering or to consider themselves
qualified to consider a career in engineering. When women
do choose engineering, they are likely to face continuous
questioning from all quarters which may lead to considerable
stress and self-doubt. The origins of these differences in
the process of choice and commitment to engineering as a
career can be seen both in the differential socialisation
experienced by female and male children and by the way
parental and societal forces are reinforced by the school

system. These factors lead boys to feel confident in their
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choice of engineering , whilst they lead girls to feel less
well gualified and labelled as 'odd' by friends, families
and teachers. Although differences in how parents treat
girls and boys are well documented (e.g., Block, 1973;
Newson & Newson, 1978), the discussion here will be confined
primarily to school factors which discourage girls from

considering engineering as a career.

The traditional organisation of Brifish schools and the
strong cultural notions of appropriate 'girls' and 'boys'
subjects often make it difficult for a girl to select the
subjects necessary to study engineering, and in some schools
appropriate facilities studying these subjects may not be
available to girls (Newton, 198la; DES, 1975). 1In addition,
the girl who chooses physical sciences and/or technical
subjects (e.g, metal work, technical drawing, craft and
design technology), is likely to labelled as 'odd' and to
face implicit or explicit questions about her femininity.
This combination of structural and social factors leads to a
relatively small proportion of female pupils ever being in a
position to consider engineering as a career, and many girls
inadvertently reject engineering or the sciences at age 13
without being aware of the implications of their subject

choices (HMI, 1980).

Even when girls study the physical sciences and mathematics
necessary for engineering, they often lack the practical
skills which boys usually gain through hobbies. This lack
of mechanical background operates as a major source of

concern both for women considering engineering and women

4By
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actually training as engineers (Rossi, 1965; Roberts, 1964;
Weinreich-Haste & Newton, 1983; Bryant, 1984). Breakwell
(n.d.) found that after two years of training female
technicians rated themselves lower on practical abilities
and technical abilities than male technicians. Similar
findings have been reported by Newton & Brocklesby (1982a)
who found that even in their third and fourth year of
training a significant proportion of technician trainees
felt that they would never rectify their initial deficits 1in

practical skills. [4]

These feelings of doubt and uncertainty about their
abilities may undermine a woman's confidence and lead her to
question her choice of engineering, particularly when she
meets with reactions of disbelief about her career choice or
when she faces perceived or actual discrimination in her
studies or in employment. These differential processes lead
to men and women forming a different type of commitment to

engineering as a career.

As suggested above, boys who show an early interest in
engineering are seen as following their natural
inclinations. His early choice of engineering often appears
to be a final one, so that he no longer considers other
career options. Eichhorn (1969) found that not only did
graduate engineers choose engineering early, they were
unlikely to admit that they had ever had any doubts about

their career choice.

Unlike the boy who choose engineering and is seen as making

an obvious and positive choice, the girl who considers




54

engineering usually meets with mixed reactions from family,
friends and teachers. She is often encouraged to 'keep her
options open' and asked whether she is certain about her
career choice. She is seen as 'odd' and there is often
implicit or explicit concern about her femininity. This
feeling of oddity appears to be a source of stress to many
women 1n engineering (Davidson, 1984), although it has been
observed that some women in engineering find their 'oddity'
or 'difference' a positive feature.of their career choice

(Wolpe, 1971; Newton & Brocklesby, 1982a).

It can be argued that whilst such questioning of her career
choice by others may serve to strengthen commitment and
determination, it may also create doubt and uncertainty,
leading to a continuing need to question her commitment to
her career. Epstein (1974) has suggested that female lawyers
do not make a 'once and for all' commitment to law but
continually re-evaluate their commitment to the field in
light of their present personal circumstances. Following a
similar line of argument, Angrist and Almquist (1975) have
suggested that given women's roles in society, their career
choices necessarily involve contingencies and may fluctuate

more than those of males. [5]

Several studies of women in engineering, including the

present study, have shown that they are more satisfied with
their jobs than their male colleagues (Schreiber, 1979;
O'Farrell & Harlan, 1982; Davidson, 1984). However, they also
see themselves as more likely to leave engineering than

their male counterparts and appear to become less ambitious

and less satisfied over time. (Breakewell, n.d.; O'Farrell &
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Harlan, 1982; Schreiber, 1979). [6] These finding are
supported by studies of female and male engineering students
in the United States which suggest that they leave
engineering for different reasons, with females being
particularly inclined to leave because of the narrowness of
the engineering curriculum. Contrary to popular
stereotypes, females do not leave engineering to marry or
have families, but because of the feelings of stress
associated with working with male engineers and their
feeling of poor future prospects in the field (Davis, 1975;

Davidson, 1984).

Because of differences in the timing and process of choice
for female and male engineers, there appear to be important
personality and value differences, which serve to amplify
the mere fact of gender and lead to misunderstandings and
misperceptions of each other. As will be suggested below,
these differences appear to go far beyond the 'tough-
minded'-"'tender-minded' distinction in Bachtold and Werner's
(1973) comparisons of eminent female and male scientists

and lend support to Head's (1980) notion that females and
males choosing science (and engineering) may represent

different stages in the achievement of ego identity.

Although discussion of the dynamics of discrimination
against female engineers is beyond the scope of this review,
there is strong evidence to suggest that some of the
problems encountered stem from important differences in the
breadth of their world view and the extent of their interest

in subjects outside of technical matters.
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World Views and Perspectives

Robin (1969) suggested that the 'problem' for women in
engineering was one of incompatibility between female and
male engineers. He described male engineers as introverted,
unsophisticated, narrow in interests and relatively
uninterested in cultural activities. He saw the female
englineer as having much broader interests. A similar
distinction was drawn by Ott (1978) who found female
engineering students interested in a much broader range of
subjects than their male colleagues. Davis (1975) noted
that one of the major reasons that women in her sample leit
engineering was because of the narrowness of the technical
curriculum and the lack of opportunity to explore wider
interests. She found that female engineering students
showed few personality differences from other women in
scientific and technical fields and that their personality
profiles and interests were most similar to women employed
in technical, medical, military or scientific occupations.
However, their interests were much broader than male

engineering students' interests.

When Davis (1975) asked female engineers to describe their
male classmates, she found that the men were characterised
as being dull and immature, as well as unfriendly. The gulf
between female and male engineers is described eloquently by
Brown (1975), a female engineer in writing about her own
career:

Engineering is probably the toughest profession

for a woman to make her mark in. The reason for

this is that engineering has generally attracted

to its ranks men who are extremely
conservative...they are proving even slower than




57

lawyers or doctors to accept women as their peers

or superiors. (p. 5)
These differences between female and male engineers are
reflected in how they value their careers and what
they expect to achieve. Drawing on data collected by
Cotgrove and Weinreich-Haste (1982), Weinreich-Haste and
Newton (1983) reported that male engineers were more likely
to see themselves as more profit-oriented, radical, and
technical than female engineers. Inicontrast, female
engineers saw themselves as more sociable, more
conservative, more service oriented and more thing
oriented. [7] Similar differences in values have been
reported by Ott (1978) who found that male engineering
students were more interested in money and more interested
in politics, whilst female engineering students were more
interested in being useful to society and generally had
political attitudes that reflected more humanitarian
concerns. In a British sample, Bryant (1984) found that
female polytechnic students rated status as very low in
their concerns, although this is a value typically rated

gquite high by male engineers.

As shown below, one of the greatest sources of divergence
between female and male engineers is in their self-perceived
femininity and masculinity (Cotgrove & Weinreich-Haste,
1982) and in their attitudes towards women's work and family
roles (Brown, 1975; Ott, 1975; Bryant, 1984). These
differences have important implications for how women and
men in engineering regard each other and how they integrate

(or fail to integrate) their work and personal lives.
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Concepts of Femininity

Most research suggests that female engineers regard
themselves as highly feminine and have strong feminine
interests (Wolpe, 1971; Cotgrove & Weinreich-Haste, 1982;
Newton & Brocklesby, 1982b). Using American samples, both
Robin (1969) and more recently Yanico et al. (1978) have
found that female engineering students are no less feminine
than other female students. In the Cotgrove and Weinreich-
Haste study (1982) of British university students, the
largest difference separating the female engineers and male
engineers was on the masculine-feminine dimension, with each
group scoring at the extreme. Unlike the American studies,
Cotgrove and Weinreich-Haste (1982) found that their female
engineering students were more feminine than comparable

groups of female sociologists and physicists.

The high degree of self-perceived femininity of female
engineers accords with other literature on non traditional
women, particularly literature on female scientists and
doctors (Mandelbaum, 1981). It suggests that either the
decision to enter and/or the decision to remain in a male
dominated field involves an element of compensation for
the masculinity of the career choice. However, Robin
(1969) found that female engineers scoring relatively high
on masculinity and low on femininity were more likely to do
well on their course than their more feminine classmates,
suggesting that a high level of femininity may not be
adaptive for success in engineering. In line with this

notion, Breakwell (n.d.) found that women in her sample of
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technicians declined in self-perceived femininity during

their second year of training.

Robin's (1969) research and other research using bi-polar
measures of femininity-masculinity call into the question
the limitations of these measures (Constantinople, 1973;
Bem, 1974; Block, 1973; Spence & Helmreich, 1978) and
suggest the need to consider both self perceived femininity
and masculinity in female's choice of and achievement in
engineering. Outside of the present study, the only known
study of female engineers to assess femininity and
masculinity as separate dimensions is a longitudinal study
of female engineering students and home economics students
in the United States. Yanico and her colleagues (1978;
1981) found that at the beginning of their course women
studying engineering scored significantly higher on
masculinity on the Bem Sex Role Inventory (BSRI) than women
studying home economics. There were no differences between
the two groups on femininity. (Unfortunately Yanico et al.
have not yet reported on how their sample changed over their
four year university course. See Chapter Five for a more
detailed discussion of androgyny measures and the literature

on non traditional women.)

Although female engineers generally have traditional
attitudes towards women's responsibilities in the home
(Bryant, 1984; Newton & Brocklesby, 1982a; Weinreich-Haste &
Newton, 1983; Weinreich-Haste, 1984), they have relatively
egalitarian views of women's work roles (Newton &

Brocklesby, 1982a). They also appear to have flexible views

of their home and work roles, and are more positive than




60

male engineers about the possibility of combining work and
family roles (Ott, 1978). Weinreich-Haste (1984) found that
in comparison with other groups of female university
students, female engineers were most willing to entertain
the notion of commuting if they and their husbands were

offered equally desirable jobs in different places.

In contrast to female engineers, the attitudes of male
engineers are dramatically more conservative. They

expect women to occupy traditional roles at home and at work
and tend to marry women who do not work outside the home
(Bryant, 1984; Brown, 1975; Ott, 1975, 1978). Interview
data suggests that many male engineers, particularly older
men, are genuinely puzzled by women who have serious career
ambitions (Newton & Brocklesby, 1982a). Although Weinreich-
Haste (1984) does not report comparable data on the
‘commuting question' for a group of male engineering
students, 1t seems unlikely that they would be in favour of
such an arrangement. Bryant (1984) found that male
engineering students strongly believed that child care was a
woman's responsibility, that they were strongly committed to

this idea, and that they were unwilling to compromise.

An interesting speculative twist to the notion of
compatibility of female and male engineers is added by data
reported by Breakwell (n.d.). She found that female
engineers (N = 33) varied in their attitudes towards women's
roles, according to the age at which they had made their

career choice, with 'early choosers' having more traditional

notions of women's roles than 'late choosers'. 'Late Q\oOSQYS'Saw'
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family and career as compatible. This finding suggests that
her 'early choosers' may be more similar to their male
colleagues than the 'late-choosing' group. Speculating from
David's (1971) data on the values of female and male
scientists, Aldrich (1978) suggest$ that female engineers may
be penalised to the degree that they deviate from male

engineers' values.

Although female engineers are more flexible than male
engineers in their notions of how to combine work and family
roles, most studies suggest that they see engineering as
highly incompatible with family life (e.g., Newton &
Brocklesby, 1982a; Weinreich-Haste & Newton, 1983; Davidson,
1984). Several researchers have suggested that

female engineers, like other women in non traditional
careers, link theilr intention to have fewer children with
their feelings about problems of combining child-rearing
with an engineering career (C. Perrucci, 1970; Newton &
Brocklesby, 1982a). It appears that female engineers are
strongly 1nvolved in their careers and that they face
difficulties in reconciling some of their own traditional
notions about women's responsibilities in the home with the
demands of their work and the attitudes of their employers

and male colleagues.

The major research findings on female engineers are
summarised below and contrasts are drawn between female and

male engineers.




Summary of Characteristics of Female Engineers

Unlike male engineers, most women make the choice of
engineering relatively late in thelr school careers. They
choose engineering out of an interest in mathematics and see
ngineering as having greater social value than male
engineers. However, they face constant gquestioning about

their career choice and frequently feel socially stigmatised.

In contrast, male engineers make an early career choice out
of an interest 1in science and how things work. Their early
career cholce appears to restrict their personality
development, and the two sexes differ both in values and on
specific personality characteristics. The major difference
between the two sexes 1is that female engineers tend to have
a broad and flexible view on many 1ssues, whilst male
engineers see 1issues more narrowly and hierarchically.
These differences 1in personality characterstics and values
between female and male engineers may account for some
aspects of the discrimination that women experience 1in

engineering.

Although they see themselves as very different from their male
colleagues 1in outlook, female engineers derive emotional
support from a few men whom they see as similar to

themselves. They are not identified with women's issues and
are unwilling to label themselves as femininists. However,
they do appear to find support from other women and see

other women as a reference group.

Against the backdrop of literature on 'eminent' and non

traditional women, female engineers appear to share many of
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their characteristics. Although they hold many of the
political values of male technologists, they appear to
regard the notion of gender more flexibly and to embrace
both feminine and masculine characteristics. They do not
resemble the popular stereotype of the highly masculine
'butch' woman, who has no interest in family or more
ordinary feminine concerns. They appear to see work and
home life as two separate spheres which may require

different characteristics and role behaviours.




Footnotes

[1] The proportions of subjects coming from engineering
families varies widely in the different studies
undertaken. Breakwell (n.d.) reported that 80% of her
technician subjects came from engineering families and
that in these families, 50% of the fathers were
engineers. However, she noted that women from non
engineering families were somewhat more likely to
succeed than those from engineering families, suggesting
that the latter group must be unusually highly
motivated. Wolpe (1971) found that 59% of her
university students had a male relative in engineering;
however, these women were no more likely than women
from non engineering famiies to see their families as
influencing their career choice.

[2] In the present sample of female technicians, over one
third of the subjects had fathers who were engineers;
however, the proportion was equally high in the control
groups of females in traditional jobs. It should be
noted that neither Wolpe (1971) nor Breakwell n.d. had
comparison groups in their studies. [See Newton (1984)
for further information on the families of subjects in
the present research sample.]

[3] Although there are similar problems in the United
States, particularly in encouraging female students to
study advanced mathematics, option choices are made much
later and not nearly so irrevocable. 1In addition,
university curricula tend to be more flexible, allowing
students to switch fields of specialisation with
relative ease. However, there is still interest in
attracting American girls to engineering relatively
early 1n their school careers. Burks (1975) describes a
programme to interest 12 and 13 year old girls in
engineering.

[4] Although experience in practical activities is not
required for trainees for engineering at technician or
graduate level, the woman without such experience is
likely to be disadvantaged. There appear to be three
separate but related aspects of this disadvantage: a
lack of experience and confidence when facing practical
tasks, a lack of knowledge frequently gained in 'boys'
hobbies and potential difficulty in visuo spatial tasks

Many young women entering engineering training lack
experience with tools and tend to find it difficult to
understand the terminology used on the shop floor. Even
if they have studied physics at school, they are also
less likely to have a working knowledge of principles of
electricity, mechanics and the operation of an internal
combustion engine (Newton & Brocklesby, 1982a). Although
they can learn the requisite skills, terminology and
physical principles, they typically begin training
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knowing much less than their male counterparts. This
lack of knowledge and experience is likely to create
an additional source of doubt and worry about their
suitability for engineering.

Furthermore, practice in 'tinkering activities' which
are usually associated with boys hobbies may actually
produce an increase in visuo spatial ability. As noted
by Maccoby and Jacklin (1974) in their exhaustive survey
of sex differences, boys score consistently higher than
girls on tasks of visuo spatial ability. Although many
authors attribute this sex difference to biological
factors (e.g., Gray, 1981), others attribute it to
experience with toys and hobbies which involve tinkering
and construction (Fennema & Sherman, 1977). Some
evidence supporting this position comes from the GIST
project, mentioned in Chapter One. As part of this
project experience in 'tinkering activities' on a craft
and design technology option was associated with
increases in scores (for both sexes) on a test of visuo
spatial ability (Kelly, Smail & Whyte, 1984).

It should be noted that many activities in engineering
require visuo spatial ability and that selection tests
in engineering typically include several measures of
this ability.

[5] I am unaware of any study which has conducted a
longitudinal comparison of males' and females' career
choices. Angrist and Almquist (1975) show considerable
fluctuation in career interests and commitments during a
four year period at an American university in the
1960's. However, they did not have a male control
group. The cultural stereotype is that males will show
strong and early commitment to careers and that females
will show less commitment and be more likely to change
their minds. Even if exaggerated, these cultural
stereotypes appear to have a strong influence on how
females and males view potential careers and career
commitment.

[6] Similar patterns of findings have been reported in
samples of American Army cadets at West Point. (See
Yoder & Adams, 1984.) It has been suggested that the
reason for females' initial greater ambitions reflects
their less realistic appraisals of their jobs. The
relatively high level of initial ambitions may also
suggest comparisons with a female rather than a male
reference group (Schreiber, 1979), whilst the decline in
ambition and feelings of disillusionment are often
attributed to discrimination and a more realistic
assessment of their future job prospects.

[7] The finding that male engineers reported themselves
radical and female engineers conservative is somewhat
surprising and was not present in similar data collected
on school children by Cotgrove & Weinreich-Haste (1982).
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Differences between their two samples and the lack of
correspondence with the previous literature may reflect
differences in subjects' interpretation of the dimension
‘conservative-radical' on a semantic differential scale.
It may argued that a female choosing engineering may see
the choice as radical in comparison with her
schoolmates, but may regard herself as politically
conservative.

The finding that female engineers saw themselves as more
thing oriented than male engineers also appears to
require some explanation. Although this fits with
Bachtold and Werner's (1973) findings on the differences
between tender-minded male scientists and tough-minded
female scientists, it contradicts other findings
suggesting that female engineers are more sociable than
male engineers and that male engineers are intially
motivated by their interest in things rather than people
(Ott, 1978; Robin, 1969). One possible explanation of
these anomalies lies in the reference group used by
female engineers. In both the Bachtold and Werner
(1973) and Cotgrove and Weinreich-Haste research (1982),
female engineers may have rated themselves in comparison
with other females. The self perception of the male
engineers appears more difficult to explain and may
represent some form of compensation for earlier
perceived deficiencies or a lack of awareness of others'
values.
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CHAPTER THREE

THE DESIGN OF THE EXPERIMENTAL STUDIES AND

THE SELECTION OF MEASURES

Introduction: General Aims of the Research

The strongly masculine image of engineering appears to be an
important factor in girls' deciding against engineering as a
career. As noted by both Roberts (1964) and Rossi (1965)
most girls see englineering as a Jjob unsuitable for a woman.
Yet most studies of female engineers suggest that they
regard themselves as highly feminine, that they have
feminine hobbies and interests and that they hold relatively
traditional notions of women's roles in the home. These
apparently contradictory findings suggest that female
engineers may have different definitions of femininity than
their more traditional sisters and their male counterparts
in engineering. The research described in the thesis was
designed to explore how female engineers perceived their own
femininity and masculinity and how they viewed their roles
as women. The following specific questions were considered
in the research:

How do female engineers view their own femininity and

masculinity?

What are their attitudes towards women's

roles?

How do they perceive men's attitudes towards
women's roles?

R —
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To what extent do they resemble their female

schoolmates and other women entering traditionally

feminine occupations in how they view gender and

women's roles?

To what extent do they resemble their male counterparts

in engineering in their perceptions of gender and women's

roles?

Do their self perceptions and attitudes change in

response to their experience of working in engineering?
The EITB initiative described in the Preface offered an
opportunity to investigate some aspects of these questions.
The author was given access to the young women participating
in the programme during the two year period of EITB
sponsorship. She was also assisted by EITB staff in
recruiting appropriate comparison groups for the research,
thus enabling a series of comparisons and partial
comparisons between female engineers and two important
groups: women entering traditionally feminine occupations
and males entering engineering. As described below, the
research design enabled some regional comparisons although

these comparisons were unfortunately confounded with the

effects of technology.

Three aspects of gender were selected for investigation: sex
role self concept, sex role attitudes and sex role

ideals. [1] The research described in the thesis aims to
explore how these gender concepts may be involved in career
choice and how they may be modified as a result of early

occupational socialisation.

The remainder of the chapter outlines briefly the rationale
for the research undertaken. It begins with a

consideration of the gender concepts being measured: sex
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role self concept, sex role attitudes and sex role ideals.
It describes the instruments used to measure these concepts
and reviews their psychometric characteristics. The
concluding portion of the chapter sets out the basic design
for the experimental studies and describes the

comparison groups used.

The conditions of administration, the procedures used and
scoring of the measures are detailed in Chapter Four, whilst
reviews of previous research using the measures selected in
relation to occupational choice and socialisation are
presented in Chapter Five (sex role self concept) and
Chapter Nine (sex role attitudes and sex role ideals).

The Aspects of Gender Measured
in the Present Research

Three sets of individual characteristics relating to gender
were selected for the present research: sex role self
concept (femininity and masculinity), sex role attitudes and
sex role 1deals. On the basis of previous literature, each
of these variables was seen as being related to women's
career choice of engineering. The rationale for selecting
each of the variables and the instruments used to measure

them are outlined below.

Sex Role Self Concept

As shown 1n Chapters One and Two, women choosing non
traditional occupations appear to have both feminine and

masculine characteristics. They have the instrumental

qualities necessary to enter and persist in male-dominated

fields and yet they also retain feminine qualities and many

e ———
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traditional feminine wvalues.

Given these findings, it seemed important to assess both
femininity and masculinity in the present research. At the
time the research began, androgyny measures were beginning
to be used widely in psychological research and were showing
relationships with a variety of factors including
occupational choice. As discussed in Chapter Five, these
measures appeared to offer clear theoretical advantages over
conventional bi-polar scales of femininity and masculinity.
They are relatively easy to administer and to score

and seemed well suited for the research planned.

The Bem Sex Role Inventory (BSRI) was the measure of sex
role self concept selected for the present research.
Although a similar measure has also been constructed by
Spence and Helmreich (1978) and existing personality
measures have been adapted by Heilbrun (1976) and Berzins et
al. (1978), the BSRI is the most widely used measure of sex |
role self concept. Unlike the other measures, its
validation studies emphasised the notion of flexibility in
relation to traditional definitions of gender appropriate
concepts (e.g., Bem, 1975, Bem & Lenney, 1976). [2]

The BSRI also offered the advantage of having been used

by other British researchers at the time the present

research was begun (e.g., Williams, 1978).

The BSRI consists of 60 adjectives describing personality
characteristics, which Bem suggests are positive and
soclially desirable in American society. Twenty adjectives

represent a sex typed notion of femininity; twenty
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adjectives represent a sex typed notion of masculinity, and
the remaining twenty are seen as neutral in relation to
gender. Each adjective is rated on a seven-point scale
ranging from 1 ("never or almost never true") to 7 ("always
or almost always true"), and each point is labelled. (A
copy of the scale with the instructions used in the present

resarch is included in Appendix 3.1.)

Originally the BSRI was scored to produce three scores: a
femininity score, a masculinity score and an androgyny
score. The femininity and masculinity score for a subject
were computed by taking the arithmetic average of self-
ratings for items on each scale. The androgyny score was
computed by calculating the t ratio for the difference in
total points endorsed on the two scales (Bem, 1974; Kelly &

Worell, 1977).

Bem's original method for calculating the androgyny score
has attracted a great deal of controversy (e.g., Spence et al.,
1975; Strahan, 1975; Blackman, 1982), and she has
subsequently revised her scoring procedure (see Bem &
Watson, 1976; Bem, 1977). She has adopted Spence et al.'s
(1975), suggestion of distinguishing between two types of
subjects who show little difference in their scores on the
femininity and masculinity scales: individuals who score
relatively high an both scales, whom she calls androgynous
and individuals who score relatively low on both scales,
whom she calls undifferentiated. However, the question of
how to score the BSRI remains a controversial issue in the
literature on the measure (e.g., Lenney, 1979b; Blackman,

1982). (The procedures used for scoring the BSRI in the
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present study are described in Chapter Four.)

The test-retest reliabilities for the BSRI over a four week
interval have been reported by Bem as .89 for social
desirability (measured by the neutral items), .90 for both
femininityvand masculinity and .93 for androgyny (Bem,
1974). Internal consistency estimates, computed by
coefficient alpha have also been relatively high. Using two
samples of college students, Bem (1974) reported figures

of .80 and .82 for femininity, identical correlations of .86
for masculinity, .85 and .86 for androgyny and somewhat
lower figures of .70 and .75 for social desirability. As
predicted, Bem (1974) found that the femininity and
masculinity scores were unrelated in men, producing
correlations of .11 and .02 in separate samples of college
students and showing small, but not significant, negative

correlations in women.

The BSRI has been shown to have construct validity in a wide
number of areas (see Beere, 1979; Kelly & Worell, 1977;
Lenney, 1979a; 1979b for reviews of the large numbers of
studies using the BSRI), as well as in the original research
reported by Bem and her colleagues (Bem, 1974; Bem, 1975;
Bem, 1976; Bem and Lenney, 1976; Bem, Martyna & Watson,
1976). It shows moderate correlations with the California
Psychological Inventory (Bem, 1974) and with other measures
of androgyny (Kelly & Worell, 1977; Spence & Helmreich,

1978).
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Sex Role Attitudes and Sex Role Ideals

Previous research on women in non traditional occupations
has generally found that they hold more profeminist
attitudes than women in traditionally feminine occupations
or women who are not employed outside the home (e.g.,
Lemkau, 1979, Yogev, 1982). [3] However, research by
Steinmann and her colleagues (e.g., Steinmann & Fox, 1974)
suggests that to understand sex role behaviour we need to
know not only their own attitudes £owards women's roles, but
also their ideals and their perceptions of men's ideals of
feminine behaviour. In a series of investigations,
Steinmann (1974) reported a discrepancy between the ideal of
feminine behaviour women hold for themselves and the ideal
they attibute to men. Although both women and men described
an ideal woman as having having moderate attitudes towards
women's roles, most women perceive men as having highly
traditional views of women's roles. Based on research using
similar concepts, Hawley (1971, 1972) found that women
preparing for non traditional occupations perceived men as
having more liberal ideals of femininity than women
preparing for traditional occupations. Her evidence fits
closely with the studies of 'eminent' and non traditional
women discussed in Chapter One, suggesting the importance of
support or perceived support of significant men for women's
achievement in male dominated fields. (See Chapters Nine
and Ten for a focussed review of literature on sex role

attitudes and ideals.)

These lines of research suggested the importance of

assessing women's ideals and their perceptions of how men
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viewed women's sex role behaviour, in addition to their own
attitudes towards women's roles. The MAFERR Inventory
of Feminine Values (Steinmann & Fox, 1968; Steinmann, 1974),
hereafter referred to as the 'MAFERR', was used for this

purpose in the research.

The MAFERR was selected because it offered several clear
advantages over other measures of sex role attitudes also in
use when the research began. 1Its primary advantage lay in
its scales for assessing and comparing three sets of
attitudes towards women's roles: 'self', 'ideal self' and
‘man's ideal woman'. The concept of ideal self has
frequently been used in attitude and personality research
(e.g., Rogers, 1951; Wylie, 1979) and as noted by Garnets
and Pleck (1979) has a "... long and venerable history in
personality psychology". (p. 276) Although Burns (1979)
has suggested that the ideal self may represent a cultural
ideal, it offers an important potential comparison be?ween

individual subjects and between groups of subjects.

The MAFERR also offered the advantage of having been used
extensively in previous research on sex role attitudes and
ideals and of providing standardisation data on subjects in
a variety of occupational roles and on subjects in a large

number of cultures including the United Kingdom.

The measure was originally developed by Fand (1955) and
modified by Steinmann (1963, 1974). It has been

widely used in research on attitudes towards women's roles

in the United States (e.g., Steinmann, 1963, Steinmann & Fox,

1966; Steinmann, 1974; Voss, 1980; Nielsen & Edwards, 1982;
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Putnam & Hansen, 1972; Altman & Grossman, 1977; Crovitz &
Steinmann, 1980). The MAFERR has also been used in England,
France, Germany, Finland and Greece as well as in a variety
of countries in Latin America and in relatively under-
developed parts of the world (Steinmann, 1974). A modified
form of the MAFERR has also been employed by Gump (1972).
In 1974 Steinmann reported that data was available for over
20,000 subjects of whom approximately 14,000 were women and

7,000 were men.

The MAFERR has made use of large numbers of both female and
male subjects in a variety of occupational roles in its
standardisation. Although it has made use of student groups
in its development, the MAFERR 1is relatively unusual amongst
instruments of its kind in having data on relatively large
numbers of female subjects who were either employed or who
defined themselves as housewives. The majority of the
subjects who have completed the MAFERR are white from middle
class backgrounds; however, Steinmann (1974) has also
reported data on working class subjects and on subjects from

different ethnic groups.

Each form of the MAFERR contains 34 statements each of which
indicates a value or value judgment of women's roles or
activities. Using a five point Likert scale, the respondent
specifies the strength of her/his agreement or disagreement
with each of the statements. The points on the scale range

from 'strongly agree' to 'strongly disagree' with the

midpoint being represented as 'I have no opinion'.
Seventeen statements indicate attitudes which describe a

'family orientation' to women's roles and seventeen
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statements characterise a 'self-achieving orientation'.
Steinmann (1974) suggests that a 'family orientation' refers
to a woman who sees her family responsibilities as more
important than any "...potential personal occupational
activity", whereas a 'self achieving woman' considers
"...her own satisfactions of equal importance to those of
her family and desires to realise her own talents and

abilities." (p.55)

Steinmann (1974) reports a Spearman-Brown split-half
reliability of .81 and in a more recent study Nielsen and

Edwards (1982) report a Spearman-Brown split-half

reliability of .86. She notes that the items have face
validity, but that they have also been considered by a group
of seven judges who agreed on their categorisation as family
or self-oriented. Writing in 1974, Steinmann suggested
that the items fall into five categories which she descibes
as "five independent clusters that have been developed as a
direct result of statistically evaluating each item in the
Inventory" (p. 414) She describes these general
categories as 'the personal and social characteristics of
women', 'self realisation', 'male-female relationships',
‘marriage and career' and ‘'attitudes towards parenthood'.
(Copies of the various forms of Inventory are included 1in

Appendix 3.2.)

Evidence of the criterion validity of the MAFERR is provided
by a study by Altman and Grossman (1977) who found that the
MAFERR Self scale showed a correlation of .77 with an index

of life plans, so that women who scored high in the self-
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achieving values on the MAFERR were showed a high score on a
measure of future career plans. In the same study Altman
and Grossman also reported high correlations with
'housewife' and 'non housewife' scales of the Strong
Vocational Interest Blank for Women, with self-achieving
women as measured by the MAFERR seeing their interests as

highly dissimilar to women who were housewives.

Although the measure 1is labelled as an 'Inventory of
Feminine Values', Steinmann (1963) states that the inventory
is designed to measure "...overt attitudes towards the
feminine role" (p. 301). It would appear to tap at least
some of the attitudes elicited by Spence and Helmreich's
Attitudes towards Women Scale (1972), although the MAFERR
has a greater proportion of items which refer explicitly to

home and family responsibities.

In addition to the Self Form (Form A in the present
research), which consists of 34 statements relating to female
subjects' attitudes towards women's roles, the MAFERR
includes two additional forms of this scale: the Ideal Woman
Form (Form B) and the Man's Ideal Woman Form (Form C).

These forms of the Inventory make use of the same items as
the Self Form but present them in a different order. The
subject 1s asked to complete the attitude items as she
imagines her 'ideal woman' or 'man's ideal woman' would

complete them.

There is a parallel form of the MAFERR for male subjects,

known as the MAFERR Inventory of Masculine Values, which
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assesses men's attitudes towards their roles in the family
and in the outside world. Male subjects in the present
research completed forms describing their own attitudes
(Self Form, labelled Form H) and those of an Ideal Man
(labelled Form I). They also completed the form for their
Ideal Woman (labelled Form IW). However, because the Self
and Ideal forms of the MAFERR are not strictly comparable
for females and males, direct comparisons between female and
male subjects are only possible between the 'Ideal Woman'
scale (Form B) and 'Man's Ideal Woman' scale (Form C)
completed by female subjects and the 'Man's Ideal Woman'

scale (Form IW) completed by male subjects.

In preparation for the research described in the thesis, the
original versions of the Self, Ideal and Ideal Woman Forms
of the MAFERR as supplied by Steinmann and Fox (1968) were
administered to a pilot sample of 38 female and 45 male
subjects in the fifth form of a local school. (Female
subjects completed Forms A, B and C; whilst male subjects
completed Forms H, I and IW.) The intake of the school was
predominantly working class and the subjects were of average

academic ability.

Subjects in this group were unable to understand the
instructions on the forms as they were supplied by Steinmann
and Fox (1968). Therefore, the instructions were adapted
slightly to make the forms comprehensible to fifth form
students. Most of the changes were made to reflect
differences in American and British usage of language.

However, it was necessary to make a substantial change in

the usual instructions for 'Man's Ideal Woman,' since many

S ——
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of the subjects in the pilot group did not understand this
concept. The version of the form used in the research
instructed subjects to complete the form for 'Man's Ideal
Woman' by defining an 'Ideal Woman' as "a woman that men
would like and wish to marry." Whilst this instruction made
the task more personal and concrete than in the original
version of the MAFERR, it was felt more important to use a
form of wording that subjects understood rather than to

maintain the original form of wording. [4]

The Design of the Research

The research described in the thesis consists of two groups
of experimental studies, utilising separate research
samples. The same design was used for the two series of
studies and 1is presented in Figure 3.1. One group of
studies explored sex role attitudes and ideals, whilst the
other group of studies investigated sex role self concepts.
Both studies were longitudinal, assessing subjects as they
began training and towards the end of their second year of
training. (Studies of sex role attitudes and ideals
involved subjects who began training, education or
employment in 1977, and studies of sex role self concept
involved subjects who began training, education or

employment in 1978.)

In each series of studies female engineers participating in

the EITB Scheme described in the Preface were compared with

a group of their female friends from school and with a group
of male engineers beinrg trained on the same sites. 1In

London two additional comparison groups were included: women
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studying for an Ordinary National Diploma in Business
Studies with an option in Secretarial Studies and women

following a course in Nursery Nursing.

Regional comparisons were possible between London and the
Midlands for three groups: female engineers, female friends

and male engineers. Figure 3.2 provides a summary of the
number of subjects participating in the two series of |
experimental studies. As shown 1in this Figure, the |
experimental studies of sex role self concept are described
in Chapters Six-Eight, whilst the experimental studies of
sex role attitudes and sex role ideals are described in

Chapters Eleven-Thirteen.

Each of the comparison groups provided an important focus or
contrast with the female engineers. The group of female
school friends offered a control for family and school
factors. Subjects in this group had attended school with
the female engineers and had either entered employment in
traditionally feminine jobs or had stayed at school to study

for advanced level examinations.

The group of male engineering trainees provided a contrast
between female and male trainees. The male engineers in the
study began training at the same time as the female
englineers and were trained on the same sites as the female
engineers. The groups of female and male engineers were
trained separately during their first year, and the two
groups had relatively little contact with each other.

During their second year of training both female and male

engineers worked in a variety of engineering companies.




81
Trainees of both sexes underwent a series of 'industrial
rotations' in which they spent eight weeks to three months
working in several departments within the company. Although
female trainees were sometimes placed in pairs or
occasionally in groups of three or four, they were often the
only women working at technician level in their companies.
[See Newton & Brocklesby (1982a) for further information on
differences in the training of female and male engineers in

the present research.]
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Figure 3.1
Groups of Subjects in the Experimental Studies
of Sex Role Self Concept and

Sex Role Attitudes and Ideals?*

Groups in London Groups in Birmingham
Female Engineers+ Female Engineers++
Female Friends Female Friends

Male Engineers+ Male Engineers++

Women in Business
Studies**

Women 1in Nursery
Nursing**

* All subjects completed measures of sex role self concept
or measures of sex role attitudes and ideals at the
beginning of training and towards the end of the second
year of training, employment or education. (See Chapter
Four for further information.)

** These two groups were based at Kingston College of Further

Education, whereas the 'London' samples of both female
male engineers were from both Kingston and Croydon.

+ Engineers in London were employed in electronics and
electrical engineering.

++ Engineers in Birmingham were employed in light mechanical
en{ineering.

and




Figure 3.2

Numbers of Subjects Participating in the

EXPERIMENTAL STUDIES OF SEX ROLE SELF CONCEPT (Chapters 6-8)

London
Female Engineers
Female Friends

Male Engineers

Birmingham

Female Engineers
Female Friends

Male Engineers

EXPERIMENTAL STUDIES OF

(Chapters 11-13)
London

Female Engineers
Female Friends
Male Engineers

Male Engineers

Birmingham

Female Engineers
Female Friends

Male Engineers

B
17

14

|2

20

43

23

Experimental Studies

Women 1in
Business Studies

Women 1in
Nursery Nursing

SEX ROLE ATTITUDES AND IDEALS

|z

16

20

19

19

12

17

33

20

Women in Business
Studies

Women in Nursery
Nursing

H

13

12

|z

14

15
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The comparisons between female engineers, female friends and
male engineers in London and Birmingham offered a partial
control for the effect of region. Unfortunately the effects
of region and type of engineering were confounded, since
engineers in London were being trained in electronics and
electrical engineering and those in Birmingham were being
trained in light mechanical engineering. The situation was
further complicated by the fact that female and male
engineers in London were trained on two sites and followed a
somewhat different pattern of training during their first
year. Approximately half the subjects spent their first
year at the EITB training centre at Croydon, whereas the
other half underwent their first year at Kingston College of

Further Education. [5]

The comparison between the female engineers, their female
friends, women training in Nursery Nursing and Business
Studies emphasised the influence of occupational choice and
socialisation by providing a contrast between a non
traditional occupation and varying degrees of traditionally
feminine occupations. All comparisons were made within one
region (London). However, it was not possible to control
completely for regional effects. As noted above, the female
engineers were trained on two sites: Croydon and Kingston.
The comparison groups Of women in Business Studies and
Nursery Nursing were based at Kingston College of Further
Education, and it proved impossible to secure comparable
groups at a further education college in Croydon to balance
the sample. Therefore, the comparisons within London,

described in Chapters Seven and Twelve are necessarily

B —p—"
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partial comparisons.

All subjects completed the appropriate measures during their
first month of training and towards the end of their second
year of training. They were also interviewed individually

at both times. The procedures used for collecting the data are
presented in the next chapter. (Some of the data from these
interviews has been reported by Newton and Brocklesby, 1982a
and Newton, 1984 which are included in Supplementary

Material accompanying the thesis.)

e
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Footnotes

[1] various terms have been used to refer to psychological
femininity and masculinity. I have used the term 'sex
role self concept'. Another frequently used term is
'sex role orientation'.

[2] Helmreich, Spence & Holahan (1979) attempted a
conceptual replication of Bem and Lenney's basic study
and failed to reproduce the original results. One
possible explanation of the failure to replicate the
previous study lies in the differences in the two
measures and the differing procedures used in the two
experiemnts. [See Bem (1985) for a discussion of
differences between the two studies and her spirited
defense of her original study.]

[3] Relatively few studies have compared women in different
non traditional occupations or have employed adequate
controls for status or level of occupation. On the
basis of Bachtold's (1976) and Weinreich-Haste's (1984)
data, one would expect that women engineers would have
more traditional attitudes towards women's roles than
women 1in the social sciences. However, they may have
more profeminist attitudes than women in highly
traditional women's fields, such as nursing and
teaching.

[4] The following standardised version of the instructions
for the 'Man's Ideal Woman' form are supplied by Steinmann
and Fox (1968), "THINK OF MAN'S IDEAL WOMAN AND RESPOND
TO EACH STATEMENT IN THIS FORM AS YOU THINK MAN'S IDEAL
WOMAN WOULD. Unfortunately this change in instructions
made it difficult to compare how women regarded their
Ideal Woman (Form B) and how men viewed an Ideal Woman
(Form IW), and the results of these comparisons
described in Chapter Thirteen must be regarded as
tentative.

[5] Because of the relatively small number of subjects it
was not practical to include the comparison between
subjects being trained in Croydon and Kingston as part
of the analysis.
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CHAPTER FOUR

GENERAL PROCEDURE FOR THE

SIX EXPERIMENTAL STUDIES

Introduction

This chapter is concerned with the procedure used in the
experimental studies. The first portion of the chapter
describes how the subjects in the various experimental
groups were selected and the conditions under which they
completed the experimental measures. It also provides basic
information about the organisation of the fieldwork and
members of the research team. The second part of the
chapter deals with the measures used in the research and
their analyis. Although the data collected in the
interviews is not included in the thesis, a brief
description of the content of the interview schedules is
included in this section, and copy of a sample interview for
female engineers is in Appendix 4.1. The final portion of
the chapter describes the procedure for coding and analysing
the data for the two experimental measures: the BSRI and the

MAFERR.
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Organisation of the Six Experimental Studies

Since the groups used and procedures for collecting the
data in the two experimental studies were virtually identical,
the general procedure has been described for both studies.

For purposes of convenience, the two experimental

measures have been called the 'group measures'. This

section begins with a description of general procedures
common to all groups and then considers the selection of
subjects in each group, detailing how group members were
selected and any variations in procedure specific to that

group.

Timing of the Fieldwork

Subjects in all experimental groups were involved in a
longitudinal study, designed to assess changes in how they
perceived their careers and gender related issues during the
first two years of their training or work experience. They
were interviewed individually and then completed one of the
group measures, elther the BSRI or the MAFERR, during the
September or October of their first year of training. The
first set of group measures were always completed in a group
setting with other subjects from the same experimental
group. The follow-up sessions were held approximately

twenty to twenty two months after the original data had been

collected. (See Figures 4.1 and 4.2, which show when data
was collected for each of the experimental groups.) In the
follow-up sessions, subjects were re-interviewed and

completed the same group measures as administered at the

beginning of the research.
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Figure 4.1: Timing of Interview Sessions in Experimental

Studies of Sex Role Self Concept

BIRMINGHAM

Female Engineers
(N = 20)

Female Friends
(N = 43)

Male Engineers
(N = 23)

LONDON

Female Engilneers
(N = 21)

Female Friends
(N = 14)

Male Engineers
(N = 8)

Business Studies
(N = 13)

Nursery Nurses
(N = 12)

First Session

Sept.

Oct.

Sept.

Sept.

Oct.

Sept.

Oct.

Oct .

1978

1978

1978

1978

1978

1978

1978

1978

Second Session

July

Aug.-Sept.

July-Sept.

July

Aug.-Sept.

July-Sept.

June

June

1980

1980

1980

1980

1980

1980

1980

1980
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Figure 4.2: Timing of Interview Sessions in Experimental

Studies of Sex Role Attitudes and Ideals

First Session Second Session
BIRMINGHAM
Female Engineers Sept. 1977 July 1979
Female Friends Oct. 1977 Aug.-Sept. 1979
Male Engineers Sept. 1977 July-Sept. 1979
LONDON
Female Engineers Sept. 1977 July 1979
Female Friends Oct. 1977 Aug.-Sept. 1979
Male Engineers Sept. 1977 July-Sept. 1979
Business Studies Oct. 1977 June 1979

Nursery Nurses Oct . 1977 June 1979

e s
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Because of differences in the training undergone by subjects
in the various groups, complete standardisation of
procedures was not possible. The largest variation occurred
in procedures for collecting the follow-up data. Data was
collected from three groups: female engineers, women in
business studies and women in nursery nurses when the
subjects were still available as a group. Unfortunately
subjects in the female friends and male engineers groups
could not be assembled for similar group sessions.
Therefore, these subjects were interviewed and completed the
‘group' measures individually. This difference in procedure
was seen as highly undesirable; however, the researcher and
her fieldwork organiser were unable to find any strategy to

overcome this problem.

All subjects were volunteers who were informed of the general
purpose of the research. They were promised a copy of the
major research findings as soon as they were available. As
described below, subjects in two groups, the female

engineers and female friends, also received record tokens

for participating in the research.

Interviewing conditions varied widely according to the
training site. It was usually possible to interview
subjects 1n a relatively quiet room with few distractions;
however, occasionally it was necessary to interview a
subject near the shop floor or in a room in which there
were frequent interruptions from other people. Group

sessions were conducted in classrooms reserved for training.
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Selection of Subjects

Female Engineers. As mentioned previously, female engineers

in the research were participants in the Girl Technician
Scholarship Scheme run by the Engineering Industry Training
Board (EITB). All subjects in this group were interviewed
individually by one of the research team during their first
two weeks of training (September, ;977 or 1978). After
completing the individual interviews, subjects met as a
group to complete either the Bem Sex Role Inventory or the
MAFERR, which are subsequently described as the 'group

measures'.

The second or follow-up interviews and group measures were
usually administered in July of subjects' second year of
training. The interval between the two interview and group
testing sessions was approximately 22 months. When the
second interviews were conducted, subjects were in the final
weeks of their EITB sponsorship and were preparing to enter
a variety of engineering companies which would allow them to
complete their training. It was the last time when the

trainees were available as a group.

As 1in the initial session, subjects were interviewed
individually and then completed the group measures, either
the BSRI or the MAFERR 1n a group setting. Because several
subjects in the original sample had left the Scholarship
Scheme, these subjects were dropped from the final research
sample. (Figure 4.3 shows the numbers of subjects in the
original and final samples for each of the groups in the

experimental studies of sex role self concept, whilst Figure




a3
4.4 provides the same information about samples of subjects
in the experimental studies of sex role attitudes and

ideals.)

Male Engineers. Male trainees who were trained on the same

sites as the female engineers were selected to participate
in the research. The EITB regional staff arranged for the
research team to meet the appropriate company training
officers, and the training officers were responsible for
selecting a representative sample of male technician

trainees.

Male trainees 1in the research sample were interviewed
individually and completed the initial group measures 1in
September of 1977 and 1978. The procedures used were
identical to those used with the female engineers. However,
because of the differences in the pattern of their training,
1t was not possible to carry out the follow-up interviews

and group measures 1in a group setting.
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Figure 4.3: Original and Final Sample Sizes in

Experimental Studies of Sex Role Self Concept

BIRMINGHAM
Female Engineers
Female Friends

Male Engineers

LONDON

Female Engineers
Female Friends
Male Engineers
Business Studies

Nursery Nurses

Original Sample
N
25
49

26

21
19
23
13

14

Final Sample
N

20
43

23

17

14

13

12
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Figure 4.4: Original and Final Sample Sizes in Experimental

Studies of Sex Role Attitudes and Ideals

Original Sample Final Sample

N N
BIRMINGHAM
Female Engineers 26 17
Female Friends 42 35
Male Engineers 24 | 20
LONDON
Female Engineers 21 16
Female Friends 24 21
Male Engineers 24 19
Business Studies 15 15

Nursery Nurses 15 15
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After their first year of 'off the site' training, male
trainees returned to their companies to complete their
training. They worked on a variety of sites and some
trainees were placed in different parts of the country.

They no longer met as a group, and it was not possible to
arrange a group interview session, although this possibility
was explored with several companies who had a relatively

large number of trainees in the sample.

Therefore, the follow-up interviews were usually conducted
in the subjects' homes. Either the senior research
assistant or one of the interviewers interviewed the subject
and then asked him to complete the group measures. As with
female trainees, several subjects in these groups left
engineering during the period of the research. However,
there tended to be a larger loss of male subjects in the
study because they appeared less interested and willing to
cooperate in the research. The loss of subjects was
particularly high in the group of male trainees who began
training in London in 1978 and who participated in the
studies of sex role self concept. There were 23 subjects in
the original sample and only 8 in the final sample. The
reasons for the high wastage for subjects from this group

are unknown.

Differences between Female and Male Trainees

There were several important differences in the way female
and male trainees were selected for their first year of
training and in the pattern of their subsequent training

which have implications for the results obtained on the
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experimental measures.

Female engineers in this research were participants in a
special Scholarship Scheme sponsored by the EITB.
Candidates were chosen by the EITB on the basis of their
school records, their performance on aptitude tests and on
impressions gained at interview. Because of the novelty of
the programme and the general social unacceptability of
female engineers, the EITB had conéiderable difficulty in
attracting suitably qualified candidates to the programme
(Newton, 1981; Keil & Newton, 1980; EITB, 1983a). The
selectors found it difficult to choose candidates and
frequently relied on their intuitive judgments of 'good
motivation' in selecting or rejecting young women for the
programme. It is notable that the full quota of young women
(50 in each year) was not achieved in any of the three

intakes (EITB, 1983a).

The Scholarship Scheme sponsored the first two years of
participants' technician training, and women in the
programme were given the 'firm promise' that the EITB would
assist them in finding engineering companies which would
employ them for the subsequent two years necessary to
complete their training. However, because the programme was
a new one, neither the EITB nor the trainees could be
certain that companies would wish to employ the female
trainees. Their position was a very different one to that

enjoyed by male trainees.

In contrast to the female trainees, male engineers were

employed by engineering companies when they began their

#:
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training. They were selected by usual company criterea,
typically a large battery of selection tests and a personal
interview. Training officers involved in selecting male
trainees noted that they had little difficulty in deciding
on sultable candidates and that their decisions were often
strongly influenced by a boy's hobbies and previous interest
in engineering. Male trainees usually had a strong
likelihood of being offered employment upon the successful

completion of four years' training.

Although both female and male trainees were faced with a
difficult transition between the first and second year of
their training, female trainees were in a more precarious
position. They often entered second year industrial
placements in companies which never had employed women as
technicians and who were uncertain about taking on female
trainees. In addition, upon the completion of EITB
sponsorship at the end of their second year of training,
approximately half of the female trainees subsequently moved
to a second company which employed them for the remaining
two years of their training. The discontinuity in the
pattern of their training is likely to have been an

additional source of stress to female trainees.

Female Friends

This group was recruited by the female engineering trainees.
The researcher or one of her team met with the female
trainees approximately one week after their individual
interviews and asked them to select two or three of their
school friends who would be willing to participate in the

research. (It was decided to recruit a larger number of
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friends than trainees because a larger loss from this group
was anticipated. However, it is notable that the predicted
loss of subjects in this group did not occur, and the
friends group was dramatically larger than the group of

female engineers in Birmingham in both studies.)

In selecting friends to participate in the research, female
trainees were asked to choose friends who had been in the
same year at school and who had either entered employment in
a traditionally feminine job or had stayed on at school to
complete Advanced level examinations. Both female trainees
and their friends were given record tokens for their
participation in the research. Trainees received a £2
token for each friend they recruited who appeared for
interview, whilst friends participating in the research
received a £3 token for their participation. The travelling
expenses for members of the friends group were also covered
by the researchers. This form of incentive was seen as
necessary to arrange for the recruitment and participation

of the friends group.

Subjects in the friends group came to a group session for
initial individual interviews and group measures on a Sunday
morning and afternoon in October. All subjects in London
attended the same session; however, it was necessary to
schedule a second Sunday session in Birmingham because of
the very large numbers of friends recruited. The group
sessions in London were held at the EITB Training Centre in
Croydon; those in Birmingham were held at a hired hall near

the city centre. (The latter location was much more
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convenient and accessible than the EITB offices in

Birmingham. )

Upon arrival subjects in the friends group were told about
the purposes of the research and the general procedure for
the day was explained to them. The session was designed to
be relaxed and informal, and subjects were provided with
refreshments and Sunday papers to read during the time when
they were waiting. 1In several instances subjects in the
friends group were accompanied by one of the female

engineers who had recruited them.

As with male engineering trainees, practical difficulties
made scheduling a second group interview day impossible.
Therefore, interviews and group measures were carried out
individually with these subjects during the months of August
and September in 1979 or 1980. The majority of interviews
were conducted 1in the subjects' homes. All subjects were
interviewed individually and asked to complete the

appropriate group measures.

Business Studies and Nursery Nursing Groups. Subjects in

these groups were undertaking courses of study at Kingston
College of Further Education. This location was chosen
because approximately half of both female and male
engineering subjects received their first year training at
the same college. Although the engineering trainees were on
a separate site from the main college, the groups offered a

useful control for regional effects.

One of the members of the EITB regional training staff
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arranged the initial contact between the researcher and the
principal of the college, who then enlisted the aid of the
relevant course tutors. The college principal wrote
individually to each person who might participate in the
research and invited their cooperation. He asked them to
indicate whether they were willing to particpate in the
research by returning a form to the researchers. All
subjects who were invited to participate agreed to be
subjects in the study. As shown in Figures 4.3 and 4.4,

almost no subjects were lost from these groups.

Subjects in these groups were interviewed on the college
premises during their free time during the day. A session
to complete group measures was arranged by the college
tutors. Both the initial and follow up interviews were
completed at the college. Because of the timing of the
course and the logistics of organising the groups and
interviewers, the interval between first and second
interview sessions was slightly shorter in these groups (20-

21 months vs. 22 months for the other groups).

The Research Team

When the research began in 1977 the researcher was based in
the Social Psychology Research Unit at the University of
Nottingham. She worked closely with a senior research
assistant who was given the responsibility for organising
the fieldwork for the project. The initial interviews for
all groups (with the exception of the group of female
friends) were carried out by the researcher, the senior

research assistant and two-additional research assistants.
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Because of the need to carry out the interviews with the
'friends' group on a single day, several additional
interviewers were employed for these sessions. The
additional interviewers for these occasions were female
postgraduate research students or research assistants in the

Social Psychology Research Unit.

All interviewers were female, and all received a specific
briefing from either the researcher or the senior research
assistant which covered the general purposes of the

research, the interview schedule and the group measures.

The Social Psychology Research Unit moved from the
University of Nottingham to the University of Kent in autumn
of 1978, and the researcher moved to Huddersfield
Polytechnic in November, 1978. Fortunately the researcher
was still able to oversee the project, and it was possible
to retain the services of the senior research assistant.

The senior research assistant organised the follow up
interviews and group measures and conducted the majority of
these interviews herself. To aid her in carrying out
interviews in the home, she made use of two additional
interviewers, both of whom had previous experience in market
research. One of the interviewers lived in London and the
other was based in Birmingham. Both were given extensive

briefings on the interview schedule and research measures.

The Measures Used ig the Research

Individual Interviews

Two basic interview schedules were used in the research, one for

engineering trainees (both female and male) and one for members
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cf the female comparison groups (female friends, women in
business studies and women in nursery nursing). The initial
interview consisted mainly of descriptive items, which dealt
with the process of career choice and various background
variables. Data collected included items such as school-
leaving qualifications, careers advice, type of school
attended, preferred job characteristics, parental Jjobs and
postion in the family. Subjects were also asked which
parent they believed they resembled most. The interview
reguired approximately 45 minutes to complete. There were
minor modifications to some of the questions used in the
1977 interview, and a few additional questions were included
in the 1978 interview. The interviews for male engineering
trainees and female comparison groups followed the same

general pattern.)

Trne follow-up interview dealt mainly with the process of
training, asking the women to reflect on their experience in
tne EITB programme. It also covered the topic of job and
career satisfaction, requiring subjects to review their
career choilce and comment on it. Further questions explored
subjects' attitudes towards household responsibilities and

child care.

The Group Measures

The MAFERR. All female subjects in the group beginning

training in 1977 completed three forms of the MAFERR: Self,
Ideal Woman and Man's Ideal Woman (Forms A, B & C) in

September or October, 1977 (Time 1). These three forms were
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administered in one session and were always presented in the
above order. [1] Although it would have been desirable to
have balanced the order of presentation, it was felt that
this would have been confusing for subjects and would not
have seemed 'logical' to them. The three forms were always
administered by a female experimenter/interviewer in a group
setting in the subjects' first year training site. (The
groups ranged in size from 3 to 12.) A second female
experimenter/interviewer was also present to assist in the

organisation of the materials.

Subjects were told that there were several forms to be
filled 1n, but were not told the nature of the subsequent
tasks. After a subject had completed the 'selt' form, it
was collected by the experimenter and replaced with the
‘ideal woman' form. The same procedure was followed with

the 'man's ideal woman' form.

Male subjects completed a comparable 'self' and 'ideal'
form, describing attitudes towards male roles (Forms H and

I). They also completed a third form for their 'ideal

woman' (Form IW).

Most subjects took approximately 10 minutes to complete each
form, and the entire group procedure lasted approximately 40
minutes. Subjects completed the MAFERR for a second time
between June and September, 1979 (Time 2). The forms were
presented in the same order and with the same instructions

as 1in the first administration.
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The MAFERR was originally designed to be scored with a range
of scores from -68 to +68 with O representing the neutral
point (Steinmann, 1974). This method of scoring proved
computationally inconvenient for the present research.
Therefore, in this study each statement had a potential score
ranging from 1-5 and the appropriate statements were
reversed so that a high score always represented traditional
(family oriented) attitudés towards women's roles. Since
there were 34 statements on each form, the minimum score on
each form was 34 and the maximum score was 170. Each form
(Self, Ideal and Man's Ideal Woman) was scored separately
for each subject. The forms were scored in accordance with

the instructions provided by Steinmann and Fox (1968). [2]

The BSRI. All subjects beginning training in 1978 completed
the BSRI. As noted in Chapter Three, this scale consists of
60 adjectives, which comprise three scales of 20 items each:
the femininity scale, the masculinity scale and the social
desirability scale. The social desirability scale contains
items which are neutral in relation to gender. Although it
was administered in the present research, the social

desirability scores were not analysed.

The scoring of the BSRI presented both conceptual and
practical difficulties with none of the commonly used
techniques seeming appropriate for the present research. To
understand the issues it 1is necessary to outline the most
commonly used approaches and their strengths and

shortcomings.
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There are three general techniques which have been
recommended for scoring androgyny measures: the absolute t
ratio method, the median split technique and scoring
androgyny as a continuous variable. There is no consensus
on which technique 1is most appropriate, although the median

split technique tends to be most widely used.

Originally Bem (1974) recommended computing t-ratios for
individual subjects to test whether there were significant
differences in the subject's femipinity and masculinity
scores. She classified subjects in five categories:
feminine, near feminine, androgynous, near masculine, and

masculine.

In response to criticism on this procedure (Strahan, 1975;
Spence, Helreich & Stapp, 1975), Bem (1977) recommended
adopting the median split technique utilised by Spence and
Helmreich with the Personal Attributes Questionnaire (PAQ).
In this technique medians for masculinity and femininity are
derived from the group under study. When there are unequal
numbers of females and males in the population, the numbers
are welghted so that the two sexes are equally represented.
This procedure is particularly suitable for relatively large

and representative populations.

Unfortunately the median split technique presents several
problems. It is particularly likely to misclassify subjects
who are on are near the median (Heilbrun, 1981b). The
technique is also unsuitable when the population under study
is small or unrepresentative or containing members of only

one sex (Lenney, 1979b; Sedney, 1981).
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There have been at least three attempts to develop an index
for scoring androgyny as a continuous variable (Heilbrun,
1981; Strahan, 1981 and Bryan, Coleman and Ganong, 1981).
However, these approaches have been criticised as losing
much of the information available in not preserving the
distinction between femininity and masculinity (Blackman,

1982).

In the present research a combined method of scoring the
BSRI was used. Bem's t ratio method was used to classify
individuals as traditionally sex typed, cross sex typed and
‘balanced', and group medians were used to decide whether
subjects designated as 'balanced' were either androgynous or
undifferentiated. This combined method of scoring has been
suggested and used by several other researchers (Orlofsky,
Aslin and Ginsburg, 1977; Sedney, 1981; Orlofsky and Stake,
1982). It has the advantage of preserving the strengths of
both methods. This procedure has also been followed by Bem
(1977) in her reanalysis of data previously classified only
by the t ratio technique. It accords with the
recommendation by Lenney (1979b) to suit the scoring method

to the hypotheses under investigation.

Although the combined method seemed most appropriate for the
current research, there remained a question of which group
medians were most appropriate to use in assigning subjects
to the androgynous and undifferentiated categories. Bem and
Watson (1976) suggest that when the ratio of the sexes is
unbalanced, the group medians should be weighted so that

both sexes are represented in equal proportions. 1In the

e e —
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current research there were 214 women and 70 men in the
sample, so that the scores of males would have been heavily
weighted. 1In addition, males in the current research were
all engineering trainees and unlikely to be representative

of male subjects in the population.

Therefore, two sets of medians were used in the experimental
studies using the BSRI. In comparisons between groups

of females (Chapters Six and Seven) the medians used have
been those for all females participating in the research at
time 1. For comparisons between Eemales and males in
engineering (Chapter Eight), weighted medians of the entire
research sample have been used, following the technique
suggested by Bem and Watson (1976). [3] Subjects were
classified as undififerentiated only if their scores were
designated as 'balanced' by the absolute t ratio method
(Bem, 1974; Bem & Watson, 1976) and if both their femininity
and masculinity scores fell below the relevant group

medians. [4]

Coding and Data Analysis

All data from the group measures was coded and entered on an
Apple IIe computer via a statistical program, 'Supastat'
which has been developed at Huddersfield Polytechnic. The
researcher independently coded and entered a sample set of
data for subjects from one group for each measure, and the

inter-rater reliability between the two sets of data was .98.

With the exception of the analyses of variance, all data
analyses were carried out by the researcher using the

Supastat statistical package. The analyses of variance were
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performed by Colin Hargreaves using a BMD package at the
University of Kent. However, the researcher remains

responsible for the interpretation of this data.

A further presentation of relevant literature relating to
the experimental measures and the results of the

experimental studies are presented in Section Two.

o e e S gl
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Footnotes

[1] The procedure was identical for male subjects, who
completed the MAFERR Inventory of Masculine Values forms
for Self, an Ideal Man and their Ideal Woman. (Forms H,
& IW.)

[2] Although the Ideal forms (Forms B and I) ask subjects to
indicate whether they had a specific person in mind when
answering the questions and how that person was related
to the subject, very few subjects answered 'Yes' to this
question. Therefore, this information was not included
in the data analysis.

[3] This procedure actually changed the classification of
only one subject in the two sets of ratings
(time 1 and time 2). A female engineer who was
classified as androgynous for comparison with females
was re-classified as undifferentiated for comparison
with males. If the two types of classification had been
used with all female subjects, an additional two
subjects would have been classified differently under
the two sets of criteria.

[4] Group medians for comparisons between female groups were
88 for Masculinity and 93 for Femininity. Group medians
for comparisons between female and male engineers were
94 for Masculinity and 89 for Femininity.

I




SECTION TWO

THE EXPERIMENTAL STUDIES
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INTRODUCTION TO SECTION TWO:

SIX EXPERIMENTAL STUDIES:

THEIR RATIONALE AND RESULTS

This section of the thesis is concerned with the rationale
for the hypotheses in the six experimental studies, the
results of these studies and their interpretation in light
of the experimental hypotheses. The section is organised in
terms of the variables being studied so that the first part
of the section (Chapters Five-Eight) is concerned with the
experimental studies of sex role self concept, whilst the
second part of the section (Chapters Nine-Thirteen) is
concerned with the experimental studies of sex role
attitudes and ideals. The remainder of this introduction
provides an overview of some of the issues covered in the

section

The section begins with Chapter Five, which provides
a focussed review of the literature relating psychological

femininity and masculinity to occupational choice and

socialisation. It specifically considers studies using the
BSRI, noting how profiles on the BSRI are related both to

occupational choice and to behavioural flexibility and

adaptability. It also reviews some of the evidence
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suggesting that sex role self concept may be a function of
social role and explores the notion of developmental

changes on the BSRI. Finally the chapter concludes with a
section summarising the rationale for the hypotheses for the
experimental studies and offers a formal statement of these
hypotheses. The hypotheses are grouped in terms of three
different types of predictions: Predictions of Differences
between Groups in Levels of Femininity and Masculinity,
Predictions of Differences between Groups in Androgyny
Classification and Predictions of Differences between Groups
in Changes in Levels of Femininity and Masculinity. These
general hypotheses are translated into more specific

predictions in each of the following three chapters.

Chapter Six examines differences between female engineers
and their female friends in both London and Birmingham. It
compares the initial levels of psychological femininity and
masculinity and the androgyny classification of subjects 1in
these two éroups; it élso looks for the effect of region,
both in initial differences and in the changes observed
between time one and time two. Chapter Seven investigates
similar issues in a partial comparison between women in
different occupational groups: women in business studies,
women 1in nursery nursing, female engineers in London and
their female friends in London. (As noted in Chapter
Three, this study 1is only a partial comparison because it
was not possible to control completely for the effect of
region.) 1In the remaining experimental study of sex role

self concept, Chapter Eight explores differences between

female and male engineers, both at time one and time two.
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This study offers a contrast between the two regions
although the regional effects are confounded with the
effects of technology. Its results are compared with the
predictions offered by the experimental hypotheses and are
also considered in terms of the differences in the patterns

of training received by female and male engineers.

The experimental studies of sex roie attitudes and ideals
follow the same pattern as the experimental studies of sex
role self concept. Chapter Nine begins with a focussed
review of previous studies of sex role attitudes in
occupational choice and discusses some of the methodological
problems associated with studying sex role attitudes. It
also explores various theoretical explanations for attitude
change. Chapter Ten considers previous research on sex role
ideals, giving particular attention to other studies which
have employed the MAFERR. It discusses the apparent
discrepancies between women's and men's perceptions of the
ideals of the opposite sex and also looks at how women
different occupational groups view sex role ideals. The
chapter concludes with the presentation of the hypotheses
for Experimental Studies Four, Five and Six. The hypotheses
are considered in two categories: Initial Differences
between Groups in Sex Role Attitudes and Ideals and

Predicted Changes in Sex Role Attitudes and Ideals.

Chapter Eleven examines the 1inital sex role attitudes and
ideals of female engineers and their friends in London and
Birmingham. It looks for evidence of change in these
attitudes and ideals during the time period being studied

and explores possible explanations for the findings
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obtained. Chapter Twelve investigates sex role attitudes
and ideals in a partial comparison between women in business
studies and nursery nursing with female engineers in London
and female friends in London. As in the comparable study of
sex role self concept, this study provides a limited
comparison of women entering different occupations. The
concluding chapter for this section, Chapter Thirteen is an
experimental study of sex role attitudes and ideals in
female and male engineers in London and Birmingham. It
examines these factors in both female and male engineers and
notes how attitudes and ideals are modified during the first

two years of training.

In the chapters on the experimental studies, the results of
the studies are discussed in relation to the original
hypotheses. Whenever possible, the findings are related
to theoretical issues and to practical factors, including
aspects of the experimental design, which may have affected
the results. The findings of the six experimental studies
are summarised in Section Three of the thesis and the
evidence for some of the theoretical notions introduced in

Chapters Five and Nine is reviewed.
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CHAPTER FIVE

PERCEIVED FEMININITY AND MASCULINITY IN OCCUPATIONAL
CHOICE: A FOCUSSED REVIEW OF THE LITERATURE AND
HYPOTHESES FOR THE EXPERIMENTAL STUDIES

ONE, TWO AND THREE

Introduction

This chapter provides an introduction to the experimental
studies of sex role self concept. It begins with a focussed
review of literature on perceived femininity and masculinity
and occupational choice. The review then considers studies
of sex role self concept and behavioural adaptabilty.
Finally 1t explores developmental 1ssues and changes in sex
role self concept. These aspects of the literature form the
basis for the hypotheses for the three experimental studies
of sex role self concept. These hypotheses are formally
stated at the conclusion of the chapter and are further

developed and elaborated in Chapters Six, Seven and Eight.

In reviewing literature relevant to the present research, I
have focussed on studies of occupational choice using the
BSRI. However, since there are relatively few such studies,
I have also included some studies employing other measures
of psychological androgyny and selected studies using bi-

polar measures of femininity and masculinity. Although
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direct comparisons between studies using androgyny and bi-
polar measures are not possible, several studies using bi-
polar measures have been included because they offered

important insights for the current series of studies. [1]

A Focussed Review 9£ the Literature

The review 1is concerned with four general topics:

Studies of Occupational Choice, Studies of Behaviour and
Behavioural Adaptability, Developmental Studies of Sex Role
Self Concept and Modification and Change in Sex Role Self
Concept. Each of these topics is related to the present
research and underpins the experimental hypotheses

generated.

Studies of Occupational Choice

Relatively few studies have explored the issue of
occupational choice using androgyny measures; however, there
have been a number of differences in observed levels of
masculinity and femininity related to occupation using
traditional bi-polar measures. Both types of studies tend
to suggest that perceived masculinity and femininity are
important factors in selecting and persisting in different
occupations. To simplify the organisation of a large number
of studies, the studies are considered in two groups:

(1) comparisons of men and women and (2) comparisons of
women in traditional and non traditional roles.

Comparisons of Men and Women. In one of the few studies

employing a measure of androgyny (the PAQ), Spence and
Helmreich (19278) looked at the classification of male and

female scientists on the PAQ. They found that male
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scientists (N = 143) were most likely to be masculine sex
typed (43%), whereas female scientists (N = 18) were most
likely to be androgynous (46%). They noted that male
scientists were similar to college males although somewhat
higher in masculinity. Female scientists were similar to
female varsity athletes in that women in both groups were

most often classified as androgynous.

Gaudreau (1977) carried out a factor analytic study to
establish construct validity of the‘BSRI. Amongst his
criterion groups were male police officers and full-time
housewives. As predicted, these groups differed
significantly with the police officers scoring higher on
masculinity and housewives higher on femininity. Police
officers also scored higher on androgyny than housewives.
An interesting aspect of Gaudreau's study was the finding
that the items 'masculine' and 'feminine' formed a separate
factor, which appeared to represent the sex of the
individual. This substantiates the notion that when asked
directly about the characteristics of femininity and
masculinity, most people see them as representing a single

dimension.

In a study of occupational plans, Harren, Kass, Tinsley and

Moreland (1979) examined the relationship between scores on

the BSRI and the extent to which subjects' intended
occupations were male or female-dominated. They found that
men and women who scored high on the BSRI femininity scale
chose college subjects and future occupations which were
female dominated. However, contrary to prediction, the BSRI

masculinity scale did not relate to either the college
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course followed or anticipated occupation.

Comparisons of Women in Traditional and Non Traditional

Fields. Yanico and her colleagues (1978; 1981) compared
women studying engineering and women studying home
economics in a longitudinal study. At the beginning of
their course, they found that women studying engineering
scored signficantly higher on masculinity on the BSRI than
women studying home economics; however, there were no
differences between the groups on femininity. When the
subjects were classified in three sex role groups:
androgynous (androgynous + undifferentiated), masculine sex
typed or feminine sex typed, there were no differences in

the number of women falling into the androgynous category;

however, there were more masculine sex typed women in
engineering and more feminine sex typed women in home
economics. They also found that feminine sex typed women in
engineering were less satisfied with their studies and less
certain about continuing in engineering than women who were
classified as androgynous. However, contrary to prediction,
sex typing did not relate to persistence in the field of study
for women in either the engineering or home economics group.
The authors speculate that women whose self concept is
incongruent with their field of study may modify their self
concepts as a result of their studying a strongly sex typed

field. Unfortunately follow-up data on the BSRI for their

subjects 1is not yet published, so that this interpretation

remains speculative.

Hamby and Shapiro (1982) compared female students
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of dentistry with females on courses preparing them to be
dental hygienists and dental assistants on the BSRI. They
found that dental students were somewhat more likely to be
classified as androgynous and were much less likely to be
feminine sex-typed than the other two groups. Female dental
students were also more likely to fall into the
undifferentiated category than were dental hygienists or

assistants.

In an important study using the BSRI, Welch (1979) found
that scores on masculinity were related to the degree of
career salience 1in groups of married women. She compared
women who were not working with those in non professional
and professional occupations and found that masculinity was
related to the degree of career commitment, with women

in professional occupations scoring highest on masculinity.
She found no differences between the three groups in levels

of femininity.

Welch's findings suggesting that the important dimension of
difference between career committed women (until recently,
by definition, this choice was non traditional) and women
with less or no overt work commitment suggests that
differences lie in masculinity but not in femininity. This
finding is supported by Lemkau's (1979) extensive review of
the literature on women's occupational choice. Lemkau
observed, "...women in male dominated professions do not
appear to differ from other women on positive traits related
to traditional femininity." (p. 227) She reported that the
only consistent personality difference in the studies she

surveyed was that women in non traditional fields perceived
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themselves as more 'socially aloof' than other women. The
importance of feminine values and relationships for women in
non traditional fields has also been stressed by Plas and
Wallston (1983). They found that women interested in
scientific careers tended to value women and receive support

primarily from other women more than they did from men.

The notion of 'aloofness' or detachment is echoed by Rossi
(1965), who undertook a longitudinal study of women in
'pioneer' (non traditional) occupations, women in
traditionally feminine occupations and women who were full-
time homemakers. Rossi (1965) suggested that pioneers had
looser ties with their families, were less able to sustain
intense interpersonal relationships and were less likely to
be dependent on others or nurturant of others. (p. 84)

She found that in comparison with homemakers, pioneers were
more likely to describe themselves in terms of the masculine
characteristics 'dominant' and 'occupationally competitive.'
Homemakers were more likely to describe themselves as
‘socially competitive' and dependent. In a partial
replication of Rossi's work, Birnbaum (1975) compared
successful high-achieving married and single professional
women with women who were full-time homemakers. She found
that both groups of professional women were similar to
Rossi's pioneers 1n being 'occupationally competitive'; only
single professional women saw themselves as not being
dependent and homemakers were the only group to describe

themselves as 'socially competitive.'

Several studies using bi-polar scales of masculinity-
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femininity have suggested the importance of masculinity (or
lack of femininity) in women's choice of non traditional
fields of study or work. Cotgrove and Weinreich-Haste
(1982) found that girls who had expressed an interest in
becoming an engineer described their ideal selves as less
feminine and more masculine than girls who were not
interested in engineering. Tangri (1972) found that female
university students who hoped to enter 'role innovative'
occupations described themselves as less feminine than women
who were interested in occupations where the sexes were
equally represented or women in female dominated
occupations. Cowan and Moore (1971) also reported that
women in non traditional or pioneer occupations saw
themselves as less feminine and wanted to be less feminine
than women who aspired to work in traditionally feminine

fields.

Mandelbaum (1981) compared women working as doctors and as

members of the clergy. She hypothesised that clergywomen were

following a more non traditional‘occupation and would be
more masculine 1in personality. Her results, based on data
gathered from the Adjective Check List supported this
prediction, with clergywomen being characterised as more
driving and surgent, more self-confident and more likely to
present themselves favourably before others. Clergywomen
were also lower in needs for self-abasement and deference
and higher in needs for achievement, dominance, aggression

and autonomy.

Several researchers (Kreps, 1971; Cartwright, 1977;

Mandelbaum, 1977) have suggested that women who persist in

7 e gy
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non traditional fields of work have more masculine
personality characteristics than women who are trained in
these fields but who have interrupted work patterns. As
with so many other studies in this field, these findings
emphasise the presence of masculine personality
characteristics but provide little explanation. We

do not know‘if ‘persisters' and 'non persisters' differed in
thelr initial characteristics and/or the extent to which
they changed in response either to their work roles or other

social roles.

A further area of evidence which provides some insight

into how people may choose traditional or non traditional
fields of work comes from laboratory studies which

attempt to relate sex role self concept to behavioural
measures. Several of these studies look at the willingness
of subjects to engage in cross-sex behaviour, which would
appear to be an important characteristic in either selecting

or rejecting a non traditional occupation.

Studies of Behaviour and Behavioural Adaptability

The studies in this area have looked at a variety of tasks,
including traditional social psychological paradigms, such
as conformity and independence and tasks which measure
behavioural adaptability. In an early study of conformity
Bem (1976) found that sex role self concept related to
performance on a task designed to measure conformity and
independence. Utilising cartoons as stimuli, Bem (1976)
found that masculine and androgynous subjects were

relatively independent, whereas feminine subjects tended to
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be relatively conforming. There were no differences between
females and males. This finding may be quite important when
related to non traditional career choice. It fits
well with the notion that women entering non traditional
careers are less likely to be influenced by others opinions

(See the discussion of Hawley's research in Chapter Ten.)

There have been several studies which have considered some
notion of behavioural adaptability or flexibility, following
Bem's (1974; 1976) original suggestion that androgynous
people may have a wider repertoire of behaviours than people
who are traditionally sex typed. In one of the first studies
on this topic, Bem and Lenney (1976) reported that sex-typed
subjects ('feminine' women and 'masculine' men) were more
stereotyped than androgynous or reverse-sex subjects in
their choice of activities. The sex typed subjects tended
to avoid 'cross sex' activities and felt uncomfortable and
unhappy with themselves after they had performed these

activities.

In a study exploring similar issues, Kelly, Wildman and Urey
(1982) reported that in both males and females androgynous

and masculine sex typed individuals performed most

effectively in a decision making task. The differences

between sex role orientations were strongest when the

decision making task was stereotypically masculine. [2]
However, Kelly et al. (1982) found that masculinity scores were
much more likely to be associated for decision making
behaviours for females than for males. Kelly et al. suggest
that because males are expected to be decision makers and

have been rewarded for decisive behaviour in the past,
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masculinity scores may be less predictive of males'

behaviour than females' behaviour.

Orlofsky and Windle (1978) found that sex role orientation
as measured by the BSRI related to behavioural adaptability
in both males and females. Masculine sex typed and
androgynous males and females scored higher on a scale of
assertiveness than their same sex counterparts who were
feminine sex typed or undifferentiated. On a feminine task,
‘affect cognition', males differed according to sex role
orientation with androgynous and feminine males scoring
higher than masculine or undifferentiated men. There were
no differences amongst females on this task, fitting with
Bem's (1976) suggestion that masculine sex typed and
undifferentiated females may possess a measure of feminine
characteristics and styles of behaving by virtue of their
growing up as females in a society which emphasises

femininity for women.

The findings of studies on behavioural adaptability (Bem &
Lenney, 1976; Kelly, Wildman & Urey, 1982; Orlofsky &
Windle, 1978) suggest the difficulty of measuring
behavioural differences for either sex when the task is
strongly stereotyped as being the province of that sex.
They also reinforce the observation made by several
authors that the meaning and implications of sex role self
concept are different for the two sexes (Bem, 1975;

Heilbrun, 1976; Allegeier, 1975).

Since the measurement of sex role self concept is relatively

new, it 1is not surprising that little is known about how
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sex role concepts may be modified. The next two sections of
the review address some of the issues related to changes in
sex role self concept. The first sub-section considers
developmental studies of sex role self concept, whilst the

second sub-section explores possible mechanisms for change.

Developmental Studies of Sex Role Self Concept

In her standardization of the BSRI Bem (1974) reported
significant differences between the mean levels of
masculinity and femininity achieved by males and females in
two populations of college students. She found that in both
groups males scored higher on the masculinity scale and
females scored higher on the femininity scale. Similar
differences have also been reported by Silvern and Ryan
(1979) and accord with the general finding on bipolar scales
of masculinity and femininity that males score towards the

masculine pole and females score towards the feminine pole.

Most studies utilizing the BSRI with male college students
have found that the majority of subjects are masculine sex
typed. 1In their standardisation data for the BSRI, Bem and
Watson (1976) reported that in a sample of male Stanford
University students, the largest proportion of the sample
(37%) fell into the masculine sex typed category. In the
same population the largest proportion of women were
classified as feminine sex typed (34%). Similar results
have been reported by Silvern and Ryan (1979), who found
that 41% of both their male subjects and female subjects
were traditionally sex typed. In a more recent

investigation Lee and Scheurer (1983) also found a
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preponderance of traditionally sex typed subjects. They
noted that 38% of males and 41% of females were allocated to

the conventional categories. [3]

The general pattern of results reported in research

using Spence and Helmreich's Personal Attributes
Questionnaire (PAQ) resembles findings with the BSRI. 1In a
sample of high school students Spence and Helmreich (1978)
found that 44% of males and 32% of females were
traditionally sex typed and that in a sample of college
students the corresponding percentages were 34% and 32%.
However, Spence and Helmreich geﬂerally report a higher
proportion of androgynous subjects, particularly amongst
males. In their high school sample they found 25% of males
were androgynous, whereas in the college sample the
percentage was 32%. With females they found that 35% of the
high school sample was classified as androgynous (a somewhat
higher percentage than those who were feminine sex typed),
whereas 27% of the college women were classified as

androgynous.

In a large cross sectional study Hyde and Phillis (1979)
examined androgyny using the BSRI with male and female
subjects of different age groups. They found that men were
most likely to be masculine sex typed in all age groups
except those over 60, who were more likely to be androgynous.
In a similar fashion, women were most likely to be feminine
sex typed in all age groups; however, the proportion of
subjects who were feminine sex typed was particularly high

in subjects over 60. Females were much more likely to be

categorized as androgynous than males in both the 13-20 and
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21-40 age groups. In these two age groups 26% and 31% of
females were classified as androgynous whereas only 9% and
43% of males fell into this category. When they examined
their data through regression analyses they found that age

did not predict either masculinity or femininity.

When Hyde and Phillis's (1979) results are related to
theories of personality in relation to the life cycle, their
findings for men provide some support for Neugarten's
observation (1968) and Pleck's (1975) theoretical suggestion
that men emphasise their feminine characteristics as they
grow older. However, the results for women are somewhat
more puzzling, since they contradict Neugarten's (1968) and
Sheehy's (1976) notions that women become more instrumental

and perceive themselves as more masculine with age.

Hyde and Phillis interpret their results in terms of the
content of items used on the masculine and feminine scales
of the BSRI, suggesting that masculine items tend to be
have a youthful bias, so that it is unlikely for either sex
to become more masculine over time. They suggest that the
feminine items do not share this bias and suggest qualities
which may be developed or emphasised by both sexes as they

grow older.

However, the Hyde and Phillis study suffers from a number of
methodological problems. Because of its cross sectional
design it was impossible to control for the changes in

sex role norms which have occurred during subjects' 1life
times. In addition, the authors did not consider the effect

of social role, which may be an important factor, especially
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when comparing women in different age groups. Their sample
was primarily of middle class American subjects; this group is
likely to have a relatively high proportion of women who are
not employed outside the home and is unlikely to be similar

to working class women in the United States or women in

Britain.

When social role is considered, as shown in the studies
discussed below, it appears to have important explanatory
power in accounting for developmental differences in sex

role self concept.

Social Roles and Sex Role Self Concept

The majority of studies which have examined sex role self
concept have compared groups of women occupying different
roles. Relatively few have considered men's social roles,

and by omission, there appears to be two unwarranted

assumptions: (1) that men's sex role self concepts are relatively

stable and (2) that their social roles are unchanging. As
shown below, the evidence on men's sex role self concepts is

scanty and does not form a consistent picture.

In one of the few comparisons of men and women in different
social roles, Abrahams et al. (1978) suggested that gender
concepts change in response to life situations and to the
perceived masculinity or femininity required in various
social roles. 1In a cross sectional design using the

BSRI, Abrahams and her colleagues compared women and men in
four situations: cohabiting, married without children,
anticipating the birth of a first child and parenthood. By

utilising the method of planned comparisons they showed
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diftferences in the groups in the four situations, suggesting
the importance of situational determinants of femininity and
masculinity. When examining their results in terms of mean
androgyny scores, they found that men were most masculine
sex typed when occupying parental roles and most androgynous
when married but childless. They were somewhat masculine
sex typed in both the cohabiting and expectant roles. In
contrast, women were most androgynous when cohabiting and
became increasingly feminine sex typed when married and even
more feminine sex typed when they became parents. The
effects found for both sexes were—unrelated to age, although
it should be noted that the age range of subjects

participating in the study was a relatively narrow one.

Similar evidence for the congruity between perceived
femininity and masculinity and social role for women comes
from a large scale study using the BSRI by Hoffman and
Fidell (1979). They found that masculine sex typed and
androgynous women were most likely to be employed outside
the home and were most satisfied with their employment,
whereas feminine sex typed women were likely to take full
responsibility for child care and household tasks and to
find these activities satisfying. This study highlights the
importance of the link between sex role self concept and
social role and also considers the dimension of
satisfaction, a factor which is frequently overlooked in

studies of this type.

In a study comparing androgynous and conventionally sex typed

men and women on the BSRI, Allegeier (1975) found that sex
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role self concept appeared to operate differently for males
and females and that its links with background factors and
anticipated social roles appeared to be stronger for
females. She found that androgynous females differed from
their sex typed counterparts in having moved frequently
during childhood, having been raised in larger communities,
having parents of higher occupational status, having higher
educational aspirations, desiring fewer children and placing
more importance on competence at work. However, sex typing
did not appear to relate to these background variables for
males. The only difference reported amongst males was that
androgynous males saw being an influential member of the

community as more important than sex typed males.

Allegeier suggests that the failure of sex typing variables
to relate to background variables or future plans may
reflect the differing constraints on men and women. Women's
future aspirations are likely to be related to the number of
children she bears, a factor which is also likely to be
linked with the importance she places on achieving
competence at work. In males, however, these factors are
less likely to be associated, because men do not perceive
themselves as personally involved or their work aspirations
limited by the number of children they father. Her
formulation echoes Angrist and Almguist's (1975) notion of

'careers and contingencies' for women.

Similar findings have been reported by Moreland, Harren,
Krimsky-Montague and Tinsley (1979) who found that sex role
self concept as measured by the BSRI related to several

aspects of making decisions about future careers for females




132
but related only to a measure of raticnal style for men.

These studies also suggest that sex role self concept must
be considered in relation to stereotypical notions of
appropriate behaviour for men and women, a theme which

was raised earlier in discussion of studies of behavioural

adaptability.

Further evidence on the links between sex role self concept
and social role comes from studies of people selecting or
occupying different occupations. These studies have tended
to assume that sex role self concépt is an important
determinant in occupational choice, but there has been little
consideration of the extent to which the experience of
working in a particular occupation may modify sex role self
concept. The failure to consider this issue seems to

be related to several factors, which reflect both theoretical
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