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ABSTRACT

In 1982 a sample of 100 tertiary students {35 females and 15 males enrolled in first year
science-based courses; and 35 males and 15 females enrolled in first year humanities courses)
were imterviewed to explore factors which they perceived as influential in the orientation
of their academic aspirations and intevests. From case studies written on the basis of this
interview data, a number of preliminary clusters emerged which respectively characterined
female and male siudents enrolled in 'monwtraditional' and 'traditiomal'! courses. In general,

these elusters support the importance of same-sex teachers for boys and girls in non~traditional
subject areas.
The aim of the present study was to explore tertiary students' perceptions of factors

influential in the development of their preferences for humanities or mathematics/science~based
courses. The study was based on the following empirical and theoretical cobservations: whereas
proportionately more males than females are enrolled in science-based courses, females
outnumber males in the humanities. If it is assumed that these empirical observations do not
simply reflect innate differences between the sexes in subject predilectiorn (and there is
considerable evidence to endorsé this assumpiion), what caused this broad divergence of
interest, and when did it ocecur? Briefly to trace the general pattern of development of
differential interests: research evidence overseas and in Australia generally indicates no
significant differences between the chievement of boys and girls in mathematics or language
arts at the primary school level. It is in the first few years of secondary school (a
particularly eritical period for psychosexual development) that sex~related differences in
achievement begin to emerge with boys outperforming girls in the area of mathematics and girls
outperforming boys in the area of English. However, what does emerge during primary school are
significant differences in attitudes: with boys exhibiting more favourable attitudes towards ‘
mathematies than do girls; and girls exhibiting gignificantly more favourable attitudes
towards reading than do boys.

There is evidence, too, that girle and boys tend to perceive mathematics as a male domain
{Sherman, 1976) and reading {or language arts) as a female domain (Mazurkiewicz, 1960: Stein
and Smithells, 1969; Tregaskis, 1972). Pertinently, Mazurkiewicz (1960} found a positive
association between reading achievement in boys at the secondary level and its perception as a
masculine activity. In similar vein, Sherman {1980) found for girls that the perception of
mathematics as a male domain in Year 8 was predictive of less confidence in learning
mathematics as well as pocrer mathematical performance in Year 11. Finally, Lavach and Lanier
(1975) found that success in a domain designated as feminine is less threatening for girls than
success in a domain designated as masculine.

Underlying {explicitly or implicitly) much of the work concerning sex-related differences
in mathematics and reading achievement is the theory that part of the variance of these
differences is explicable in terms of sex role identification. However, although there is

pelief and some evidence that same-sex models may be more effective than opposite-sex models in
facilitating behaviour in areas traditionally regarded as sex-inappropriate, there appears to
have been little investigation of the differential impact of same-sex and opposite-sex teachey
role models in the area of mathematics and reading.

In the science area, Stake and Granger (1978) found that secondary school girls and boys
with same-sex teachers had a significantly greater science career commitment than students with
opposite-sex teachers. At the primary level, Schofield (1982a) found that girls with female
teachers (that is, appropriate-sex role models) had significantly better attitudes towsrds
mathematice than girls with male teachers: and furthermore these better attitudes were linked
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with higher self-esteem on the part of girls tawvght by same-sex teachers, Complementary
findings were evident in the area of reading (Schofield, 1982b) in that boys taught by female
teachers showed a marked decline in their attitudes towards reading, were less emotionally
stable and more alienated from their teachers; conversely, boys taught by male teachers had
better attitudes to reading, were better adjusted and had a greater affinity with their
teachers. It is planned to extend this work undertaken at the primary level into the secondary
level: as a preliminary to a major survey investigation in secondary schools a small
retrospective study of tertiary students (especially female students enrolled in first year
science-based courses and male students enrolied in humanities courses} was undertaken to
explore factors which they perceived as influential in the orientation of their academic and
career aspirations and interests.
METHOD

A gample of one hundred students was drawn from one tertiary institution. The sample was
limited to first year, full-time students, who had completed HSC at a secondary school in the
previous year. Thirty-five female and 15 male students {enrolled in Engineering or Science)
were randomly selected from the four First year mathematics subjects; and 35 male and 15
female students who intended to major in English and/or history were randomly selected from
first year Arts enrolments. The students were contacted by telephone and a suitable time and
place arranged for an interview to take place. The interview was relatively unstructured.
Brief case histories were written on the basis of the interview data.
THE CASE HISTORIES

From the case histories a number of preliminary “clusters® of variables have been
identified which respectively characterize female and male students enrolled in
"non-traditional” and "traditional" courses. Table 1 presents the clusters for women and men
enrolled in "non-traditicnal" courses only: these students will be the focus of the present

paper. Before discussing the clusters which characterize these students it should be noted
that understandably there is a degree of overlap: that is to say, some students may exhibit
characteristics from more than one set of variables.

Table 1
Preliminary clusters of variables ¢haracterizing Non-Traditional boys and girls

Maths/Science Girls Arts Boys

A, Mathematically orientated, skillful and clever A. Creative, artistic, articulate.
at maths/science. EFarly success in these areas Attended single-sex schools.
attended single-sex independent schools. Taught Bustain good relationships with
for the most part by women. Experienced qood humanities teachers {(particularliy
relationships with women maths/science teachers. male teachers).

B. High or relatively high maths/science achievers B. Enjoy humanities; close relation-
with a close relationship with father and/or ships with mother and/or sisters.
brother {who encouraged their interest in Relate well to female (and male}
maths/science). Relates well to male teachers. humanities teachers. Attended
Attends a go-educational high school. co~-educational high school or

single-sex Catholic school.
C. Mediocre. Does humanities after

failing or failing short of good
grades in maths and science.
Attended Cathelic school or co-
educational state high school.

Females enrclled in mathematics/science gourses

Of the girls enroclled in mathematics-science courses, two-thirds may be roughly
characterized by the Type A cluster. All of these girls attended single~sex schools; they
were generally high achievers in mathematics and science (often having experienced early
success in these areas); they were taught for the most part by women; most had experienced
good relationships with women mathematics and/or science teachers, Brief excerpts from the
case studies will be presented to illustrate typical examples of Type A mathematics/science.
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females. As all the women attended independent single-sex scheol thig information will not be
quoted from the case study material, however the importance of the female mathematics and
science teachers within thoge schools will be highliighted:

"Judy" (Engineering) had always liked maths: in Grade 5 she recalls
a female teacher who was fun to be with: "I was the only one who could do
tables ... I used to think T was really good when I knew how te do

fractions and things." In secondary school "I was alwaye expected to do
Physics and Chemistry and things like that and I was really glad to." The
pest maths teacher she ever had was in Form 2. "I went away that year and

that was the year when we did negative numbers and when I came back I
didn't understand one thing. Negative nuwmbers was 2 bit hard to grasp -
she explained it to me and it was really good." &he was "the head of the
level and she was a lady — she was about 60 - she only liked her class and
was only tolerant with her class - every other person she might snap at
and boss over. “"Most of Judy's teachers were female: "I used to like
them better". She never seriously considered doing humanities. “I've
always been to a girls' school and I just thought it was normal for giris
to do science and maths and when you come to university you hear of all
the girls saying 'yes, in our school there's twe girls in the class who
did Pure or Applied - something like that and all the rest were guys'."
Of her parents Judy remarked - Dad - "he's a male chauvinist ... 'I don't
think you want to do this ~ engineering's not for women" ",

vgarah" (Engineering). It seemed natural for Sarah to pursue maths.
“yiye always been very good at it." &he remembers doing fractions in 6th
grade; “we always used to have races and I always used to be the first to
£inish", and of her teacher Sarah noted that she was "very kind and gentle
... guite attractive. I think that makes guite a bit of difference.” Of
her Form 4 maths teacher she sald %1 think she influenced me a lot. She
was a lovable person - very patient - she loved maths and so that made yocu
like it a lot more." Her Form 5 maths teacher “"had such a reputation it's
hard to form one of your own - she was an excellent teacher - she wrote
lots of books.”

... The school was definitely encouraging girls to do science
courses. "The principal was very much that way ~ ‘'women into the work
force — women are better'. That's why she never went co-ed, She thought
that women were better taught by themselves ... if they came into a male
environment they'd feel compelled to do humanities rather than major in
the sciences which they might have been better at."

"Jenny" {(Engineering): apart from a physics teacher in Year 11 and
12 - "he was a very young man and that was something new at an all~girls'
school, I think we did more play than work in 12th form" - the teachers
were all female. In Year 10, 11 and 12 Jenny was taught maths by an
elderly teacher: "she was a lovely lady - she retired when I left so she
was getting on a bit - she was really a very sensible person ~ really
stimnlating.” Her chemistry teacher was also elderly but very different
in personality: "a weird and wonderful professor type and she'd show us
films and say ‘Oh, I worked with Rim ...'. She knew & lot - she knew a
great deal more than ghe could release to you in one or two years. We
felt she was really wasted on us. We thought she had a mind for research
work." Jenny goes on to describe her as “ingpirational® rather than a
good teacher.

A third of the 'nqn—tra&itional' girls may be roughly characterized by the Type B cluster. All
of these girls attended co-educational high schools where they were taught mathematicé and
science for the most part by male teachers; they often had c¢lose retationships with their
father and/or brother {(who encouraged their interest in mathematics and science; these girls
generally related well to rheir male maths/science teachers.

*"Karen" (Engineering}: "I always 1iked maths and science because LY dad's
a maths-science teacher". Karen is the eldest of four children and being
the eldest she feels that her father was particularly interested in her
doing well in the maths-science area and this interest and liking in these
subjects has formed the basis of their obviously close relationship over
the years. Karen feels that her father is “"really good at everything" and
she would like to know as much as he does. He says "always aim for the
top" and this attitude has "rubbed off" on her.

... Karen had the same maths teacher in forms 4, 5 and 6. This
particular teacher was most infivential in her decision to do chemical
engineering: he had been a chemical engineer and had gone on to teaching
and this is exactly what Karen plans to do. He made maths a “real
challenge" and if anything *he expected more of me than the guys”. He was
always urging Karen to go on to engineering. She feels that she relates
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well to male teachers.

"Margaret" {(Science) is the elder of two children. She went to a
co-educaticnal state high school where she had all male teachers in the
maths and science area. She feels that her father was very helpful
particularly in the first two years of secondary schocl. He teaches maths
and science in a technical school and the twe used to work through
Margaret's homework together. Sometimes she would teach him - go back
over things that he had been taught differently until they got to the
peint at which she was experiencing difficulty.

“Meligsa® (Engineering) attributed her academic and career
aspirations mainly to her father. BRefore starting school she used to play
"SBaturday afternoon games" with him ~ always involving maths, She really
enjoyed these games and ... "dad bought me a telescope for my 8th birthday
.-+ (he was) always sort of prompting me to become a scientist in one form
or another”. Melissa could perform simple arithmetic operations before
starting school and as she grew up her father took her to professional
seminars (he was a chemical engineer and belonged to the Institute of
Chemical Engineers). Melissa went to a co-educational state high school
where she had mostly male teachers. However, she did have one female
maths teacher and "I really admired her because she was a very, very
intelligent woman and she, well, she was very orientated in, say, physics
and maths, which is very strange for a woman, specially someone - well,
she was - I s'pose she'd be heading 50 and she was just sort of my idoi
through high school ... she was really intelligent; she was fantastic at
maths and physics and che always seemed to be having a good time ..."
Melissa had this particular teacher in forms 1 and 2 and for Pure Maths in
HSC. She also lived nearby and Melissa used to call in every so often for
a chat and a cup of coffee: “she always thought I underestimated myself
because I used to go round during the holidays and say (high-pitched
voice) 'help - I can't do this problem'". ghe would calm Melissa down and
peint out that "nobody eilse is up to that stage in the book yet - what are
you worried about?"

The case of Melisga illustrates the degree of overlap in the Type A and B clusters in that she
had received influential support and encouragement from her father, attended a co-educational
school where she had predominantly male teachers in mathematics and science and yet she, like
many of the girls from single-sex independent schools, had a much admired female mathematics
teacher as a role model and mentor. Similarly there were a number of girls who attended
single~sex schools with inspiring female mathematics and science teachers who also had the
blessing of one or more parents (and/or siblings) in the pursuit of their non-traditional
academic goals.

To return to the Type B maths-science women: it seems from the cage study material that
if girls have a close relationship with their fathers (and/or brothers) who encourage their
scientific pursuits and have high expectations of their ability in these areas, then they are
able to relate well to male (as well as female} mathematics and science teachers: this is
particularly pertinent in co-educational state high schools where there is a dearth of female
role models as teachers of these subjects. But, perhaps, more importantly, these girls appear
able to withstand the highly negative comments and attitudes of some male teachers regarding
female students' ability in these non-traditenal areas. For example:

when "Karen" was asked if there were different expectations of boys and
giris in the maths-science area at her school: she couldn't really say
because by the time she got to form 5 most of the girls had steered away
from the heavy maths and science. In HEC Pure and Applied it was just "me
and another giri®. Although "the guy we had for Applied last vear - if
anything went wrong it was " ypical girl (heavy emphasis} -~ vou know, if
his blackboard duster had chalk im it - typical girl - if we - if someone
made a bungle in the class - if he was going through checking her homework
- if a guy's got something wrong he'd just sort of let it go but if Jenny
or I got something wrong - typical girl". The teacher Karen had for
chemistry, too was "a bit of a chauvinist". It was just his general
outlook on life "you know, females are inferior”. Karen was the only
exception ~ she was the only one in the class who liked metallurgy - he
thought “this girl's a bit strange".

Similarly, "Melissa" hesitantly reflected that there were certainly
more guys doing maths and science at her school {in fact there were only
three giris doing maths in HSC) "and there were no women teachers in the
senior level taking it and I think that a lot of kids were put off by that
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- the fact that there weren't any women teachers there. It didn't worry
me but - yeah - a lot of kids were put off - 'cos there were no lady
teachers”. She alsc felt that some girls who didn't do well in maths had
been "too scared to ask for help" and the teachers just got impatient.
Other examples of negative perceptions of male mathematics and science teachers came from:

*Barbara” (Science} had some good maths teachers but in form 5 had &
man who was "very sarcastic and horrible and would knock the girle a lot.
He didn't like me because I used to do well. I was better than some of
his idols which were some of the boys ... it was terrible, terrible ...."

"7i1l" recalls her 5th form Physics teacher who informed the class
in his introductory lesson that “girls don't have the minds to understand
the concepts of Physics". Jill believed him - "it's hard nmot toc ... in
the abstract I suppose 1 didn’'t believe him, but at the personal level I
did ... T could see how other females would ke egual to boys, but not me" .

"olarissa” {Arts) enjoyed maths in forms 1, 2 and 3 but got left
behind with the algebra in form 4. Everyone got disillusioned then. The
teacher "didn't try and present problems in ways we could understand - he
set them out in ways that the guys would be able to do - he related more
to them and wanted to".

"pat” [(Arts) said of a male mathematics teacher "he was very
old~gchool and was always grading kids - and women were always less
intelligent than men and I could never cope with that ...".

"gamantha” (Arts) commented: "I think it's confidence - women: give
up toc guickly and teachers should have more patience. I can do maths but
I am slow at it and I think the emphasis 1s on the speed. 1 don't think I
had a woman maths teacher at school."
In summary, a majority of females in this sample who entered non-traditional first year

courses had come from single-sex secondary schools where they had experienced predominantly
female teachers 6f mathematics and science, who freguently constituted impressive same-sex role
models (Type A).. Others (Type B) had been inspired by the support (and often high
expectations) of their family {particularly fathers and/or brothers} in their predilection for
the sciences: these students attended co-educational state high schools where thére was a
preponderance of maies in mathematics and science teaching: however, they related well to both
male (and female) teachers in these areas arguably because they had the support and confidence
of male members of the family to whom they felt a close attachment. Perhaps, for the same
reason, these girls appeared less vulnerable to the negative attitudes and remarks of male
teachers. Finally, there was & degree of overlap in the clusters which characterized these
non-traditional students in that there were some girls from single-sex schools who had
experienced substantial family encouragement and there were some from co-educational schools
who had experienced inspiring female teachers.

Males enrolled in English/history majors

From Table 1 it is olear that there is a degree of complementarity between the clusters of
variables characterizing non~traditional giris and non~traditional boys with the exception that
the girls for the most part could be characterized by two (albeit overilapping) clusters whereas
the boys required three {again overlapping to some extent). The paradigm of the Type A
non-traditional male student appears as the mirror image of that for the Type A non-traditional
female student: he is creative, artistic, articulate: he attended a single-sex independent
school and sustained good relationships with humanities teachers (particularly males) as
illustrated by a few brief exerpts from the case study material:

vBruce" (Arts) found science "drier and less sensible t+han English". It
was his 5th form English teacher that clinched Bruce's decision fto leave
pure science: "he obviously loved the subject and had amazing contact
with the literature and with everything he did ... he was so enthused by
everything he did ... so was the Chem. teacher but somehow he got bogged
down in all the trivia-bits-and-pleces ... I had a ridiculous Physics
teacher". ... Teachers seemed to rate Bruce's ability fairly highly
although he feels he needs confidence and frequent reassurance especially
in Lit. Moreover, "it was always very satisfying to get a good comment
from a bloke like the Lit. teacher that you admired so much™.
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Geoff (Arts) ... then in form 4, he paused, for here there were two
teachers that stood out: “there was nice female French teacher - she was
very lovable but as soon as the class found out she was fair game for
vindictive little 4th form boys ... no one learnt much ... but the other
extreme was an English teacher - a male - who treated everyone as
individuals ... he promcted an interest in the subject in everyone ...
he made it much easier to work and gave us creative and behavioural leeway
+++ and we wrote poetry.” ... English and English Lit. were Geoff's
strengths in HSC and the teacher he recalls as the most inspiring was
"really good, it was a pleasure to go to his classeg and he was inspiring
- that’'s the only way to describe him. We really got into the poetry and
the books and he would point out the meanings ... he would really put you
through the mill on it and you couldn't just write up in your essays what
he had said .., he wanted original thought ... and te have proof of what
you were saying ... he was a really nice person ... an Australian ... he
was really friendly ... genuinely friendly and called us by Christian
names and gave us his home phone number so we could ring him at any hour
ané that was just unheard of at the school."

"Patrick” (Arts): In form 2 the English teacher was particularly
good - "we got into debating and the class divided into the two sides of
parliament and English all the way through except form 5 was very good ...
all sorts of expression things ... creative.” ... Compared with sciences,
English Literature seemed much more inspiring. In 6th form "there was a
particularly good priest who taught literature - the plays we did with him
were great and his own character was guite humble ... and he was
concerned about how we were going." ... Reflecting upon what we had
discussed Patrick felt that male teachers commanded more respect in his
school - "in his gown the man teacher looked like authority whereas the
woman was Jjust well ..."

Type B non-traditional boys also appear as a mirror image of Type B non-traditional girls:
these boys attended single-sex independent schools or co~educational state high schools; they
relate well to female (as well as male) humanities teachers particularly in primary and early
secondary school; they have c¢lose relationships with their mothers and/or sisters.

"Jonathan" {Arts) attended a co~educational state high school where
humanities teachers were mainly females: "English, which is what I want
to major in here, I enjoyed that ... and I seemed to perform much better
under the female teacher." ... In 2nd form the English teacher wasg again
female and Jonathan thought she was very good: “one day after class I
remember she told me I was very good at creative writing ... and she just
encouraged me a lot. ... In HSC Jonathan had his favourite teacher for
English; and for Australian History he had “a young, very lively woman
and for English Lit. "I had an older lady - she was nice and gentle and a
good teacher." ... Reflecting on his predilection for the humanities
Jorathan said: "... and now I come to think of it my veering towards the
humanities has largely been because of my mother who read to the children
-+- We were taken regularly to the library. My father and brother are
science graduates.” ... Jonathan's mother has had much more to do with his
education "perhaps that is just because he (his father) is so busy and

perhaps because she is much more of a humanities person." ... Jonathan
finds his sister and his mother much more open than the men - much more
relaxed and interested in other people." He is very much closer to his

sister than his brother.

“Chris” {(Arts): With the exception of forms 5 and 6, Chris attended
a co-educational state high school. In 2nd form "we had a really good
English teacher Miss §. She was really enthusiastic and her grounding
started me off writing properly ... this was a good grounding ... and she
was interested in what I had to write." ... In English in 3rd and 4th
forms Chris had Miss P. "who was a great teacher. I got on really well
with her ... she was more like a friend really ... I seemed to get on well
++. better with female teachers." ... At the end of 4th form Chris moved
to a singie-sex non-Catholic independent school. Here he had no female
teachers., In English there was Mr B. "He was a fantastic English teacher
and I had him for Lit. in HSC." ... In HSC "English and Lit. were my
favourite subjects and I liked history and politics.” . The male Lik.
teacher stands out in Chris's mind. Teachers always commented on how
gifted Chris was at writing. ... Chris gets on really well with his
father, but feels closer to his mother — "Dad is away a 1ot and Mum is the
one I talk to." We concluded by discussing inspiring teachers and Chris
returned to his male history teacher and Mr B. "I think he was one of the
cones who inspired me to do the arts ... a lot of what he said made a lot







