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ABSTRACT

The Segregation of Girls in Mathematics - by
Stuart W. Smith

This thesis is a study of the effects of segregation by
sex on learning in Mathematics., The attitudes and
performance of a group of secondary girls who were taught
Mathematics in segregated sets for five years have been
compared with a group of similar girls who were taught

in co-educational sets for five years in the same school.

Comparisons were carried out using:-

a) the 'Tameside Numeracy Test!';

b) four short Mathematics tests;

c) the external Mathematics examination fesults;
d) an attitude questionnaire,

Additionally a number of fifth year girls from both groups
who regarded Mathematics as difficult were interviewed.
Six Mathematics teachers were also interviewed.

The segregated girls as a group performed better than the
co-educated girls on the Tameside Numeracy Test, but on
the four short tests the overall performance of the two
groups was very similar. The results achieved by the two
groups in the Mathematics external examinations were also
very similar.

The co-educated girls regarded Mathematics as significantly
more useful than segregated girls, but there were no
significant differences in the attitudes of both groups to
the difficulty and enjoyment of Mathematics.

The co-educated girls who were interviewed were generally
critical of the behaviour of boys in lessons, but they
mainly attributed their difficulties in Mathematics with
the speed they were expected to move from topic to topic.
Most of the segregated girls who were interviewed approved
of segregated setting in Mathematics.

The Mathematics teachers who were interviewed all felt that
segregated setting benefited girls more than boys and
younger pupils more than older ones. Several teachers
expressed reservations about segregating older pupils.

Although the results suggest that girls gain no long term
benefit from segregated Mathematics setting, it is nevertheless
felt that segregation may be worth preserving in the first

and second years at the school.
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CHAPTER 1

INTRODUCTION

Since the raising of the school leaving age in 1974, almost
all pupils of both sexes in secondary schools in the

United Kingdom have been compelled to sfudy Mathematics
until the age of 16. Despite this apparent equality of
opportunity, secondary girls still do not perform as well
as boys in this subject. 1In 1980, the Assessment of
Performance Unit (APU) conducted its Third Secondary Survey
of Mathematical Development. Written tests were administered
to a representative sample of approximately 13,300 15-year
old pupils attending some 700 secondary schools. When

the results were analysed by sex, it was noted that boys
performed better than girls in every one of the 13 sub-
categories of the test, and that the differences were
significant on six of them, Girls are also less successful
in external Mathematics examinations at age 16. In GCE

'O' Level Mathematics examinations taken in England and
Wales in 1983, girls comprised only 43¢6% of successful
candidates (achieving grade A, B or C passes). In CSE
Mathematics examinations taken in the same year, girls
comprised 48+2% of the candidates successful at Grade 1

level (Equal Opportunities Commission, 1985).

Of even greater concern than this difference in performance
at 16 is the very low uptake of girls choosing to study
Mathematics beyond 'O' Level, 1In the summer of 1983, for
instance, girls comprised only 29:4% of the total
candidates in 'A' Level Mathematics examinations (Equal

Opportunities Commission, 1985).

These differences between boys and girls in Mathematics

are naturally reflected in their attitudes to the subject.



The APU Second and Third Secondary Surveys of Mathematical
Development (1981 and 1982) both found that 15-year old
girls perceived Mathematics to be a more difficult subject

. than boys of the same age which suggested that girls
generally have less confidence in their Mathematical ability.
Girls also tended to regard Mathematics as less enjoyable
and less useful than boys. In a survey of pupils attending
eight Sheffield co-educational comprehensive schools,

Preece and Sturgeon (1981) observed that the attitudes

of girls to Mathematics.declined more sharply between

the ages of 11 to 15 than did the attitudes of boys.

The process by which girls become disenchanted with
Mathematics is defined by Byrne (1978) as 'cumulative
attrition'. She also outlines some consequences of this
process:

"Girls are often discouraged from Mathematical
work in the primary years. They therefore
dislike it in secondary years. They therefore
drop it at 'O' Level and 'A' Level in far
greater numbers than boys. There are therefore
fewer women graduates. As a result, fewer
women are employed in industry in posts needing
Mathematical ability and very few women teach
Mathematics in Polytechnics.™

In an Appendix to the Cockcroft Report 'Mathematics
Counts' (1982), Shuard stressed the need for research
into the causes of girls' under-achievement in Mathematics.
In her list of suggested reasons for differences in
performance between boys and girls she stated that:

"In mixed schools, in groups in which boys

and girls are following the same course,

there is some evidence that boys still

have more opportunity to learn than do
girls,"

It is therefore a matter of considerable interest to
discover whether the establishment of segregated sets
in co-educational secondary schools can benefit the

performance and attitudes of girls in Mathematics.
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The main objective of this thesis is to assess the effects
of segregation by comparing a group of girls who have
been taught Mathematics in segregated sets at Stamford
High School, Tameside for a period of five years with

a similar group of girls who have been taught Mathematics

in co-educational sets for the same period.

From 1974 to 1982 the author was Deputy Headteacher at
Stamford High School, and one of his responsibilities

was to head a working party which was set up in 1977

to improve the academic performance of girls in the school,.
One measure taken was the establishment of a single-sex
girls' Mathematics set as a 'pilot experiment' for a

two year period in 1978. The results of this 'pilot
experiment' (which are described in some detail in
Chapter 3) led the school to place the whole of its first
year intake of September 1980 in segregated sets for
Mathematics for a period of five years and the author

was asked to investigate the effects of this action on
boys and girls alike. The author left the school in 1982,
but it was agreed by the school that he should continue
this investigation and in 1983 he was awarded a research
grant by the Equal Opportunities Commission (EOC) to
complete the work., The full results'of the investigation
are expected to be published by Her Majesty's Stationery
Office (HMSO) under the title 'Separate Tables? An
Investigation into Single-sex Setting in Mathematics'
later in 1986.

Whereas the complete investigation conducted for the EOC
included boys and girls alike, this thesis concentrates
its attention on girls alone. The next chapter begins
by reviewing evidence which suggests that girls face
serious problems to learning in a co-educational

environment.



CHAPTER 2

LEARNING IN CO-EDUCATIONAL AND SEGREGATED
ENVIRONMENTS = A REVIEW OF THE LITERATURE

DIFFERENTIAL TREATMENT OF BOYS AND GIRLS IN CO<EDUCATIONAL
SCHOOLS

Although this review concentrates on secondary education,
it needs to be noted briefly that some research suggests
that girls are treated differently to boys in the primary
classroom. Clarricoates (1978) conductéd a study of four
different primary schools over a period of 18 months. She
noted that teachers generally geared their lessons to

the interests of boys (despite the fact that the teachers
claimed to treat the sexes equally). Most of the

teachers interviewed believed that boys had much more
imagination and also had 'the real ability'. In an earlier
study, Sears (1965) observed that boys gain greater
interaction with their primary teachers for approval,

disapproval, instruction and being listened to.

The preferential treatment accorded to primary boys by
their teachers seems to extend to secondary schools. 1In
a survey of the attitudes of 30 male and 30 female
Canadian secondary teachers, Ricks and Pyke (1973) noted
that a clear majority of teachers of both sexes preferred
to teach boys rather than girls in the belief that male
pupils are more interesting and critical and that their
education is more important than that of girls. In another
American study, Spaulding (1963) stated that teachers
accorded boys' work and efforts in class more approval
than they accorded girls' work and they also spent more
time teaching and listening to boys. In a major study

of secondary classrooms, Good, Sykes and Brophy (1973),
also found that teachers interacted more with male
students, and that boys perceived as high achievers far

surpassed all other pupils in the amount of positive
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contact they received from teachers.

Stanworth (1983) interviewed a number of pupils attending
'A' Level classes in the humanities department of a
College of Further Education. She found that boys and
girls alike believed that teachers were more concerned
about boys and that the teachers considered boys to be

more conscientious and capable than girls. Mahony (1985),
in her interpretation of Stanworth's wark, pointed out

that this constituted a 'serious situation from the point of
view of the girls, bearing in mind the importance of

teacher expectation in the learning process.

Stanworth (1983) additionally noted that for every four

boys who participated in classroom discussion there was

only one girl, Similar observations of male domination

of co-educated discussion groups have been made by Parker (1973),
Zimmerman and West (1975) and Horrocks (1984).

In an analysis of her own classes, Spender (1982) was also
aware of boys almost monopolising oral work. She
deliberately attempted to rectify this imbalance, but
found that in ten of her own lessons which she taped, the
maximum time she spent interacting with girls was 42%
and on average 38%, and the minimum time with boys was 58%.
Sarah (1980), as a student teacher, also tried to give
the girls in her classes an equal share of time, but she
concluded:

"It is difficult, or even impossible, because

they (boys and girls) have learned their

different socially sanctioned roles and their

classroom behaviour makes different demands

on the teacher, I found that I spent a lot

of time focussing attention on the boys who

were misbehaving and practically ignored all
the girls who were getting on with their work."

Similar observations were recorded by Griffiths (1977).
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Eliot (1974) also attempted to involve the girls in his
mixed ability fourth year class more actively in oral
discussion. He found that the majority of girls were
not prepared to participate and that the small number
of girls who did join in felt isolated. Eliot tried to
protect and encourage these girls, but his efforts only

reinforced their unease at behaving in an 'unfeminine' manner.

Spender (1980) believes that although teachers attempt

to impose the rules of classroom discussion, it is often
the boys themselves who lay down the rules and ensure

that they are understood and adhered to by the girls.

She has observed the frequency with which boys make
insulting and abusive (often sexually abusive) comments

to girls. Farley (1978), McKinnon (1979), Whitbread (1980)
and Brina (1981) have all recorded similar observations,
and Shaw (1980) noted that girls become increasingly

vulnerable to boys' insults as they mature sexually.
She concluded:

"As boys of the same age are easing themselves
into their futures by adopting the styles and
manners of the shop floor, girls naturally
have little option, but to withdraw from the
danger zones where their presence simply
invites abuse,"

Boys also on occasion use more subtle techniques to
intimidate girls who try to speak in class. For example,
Stanworth (1983) recorded the following comments from

girls she interviewed,

"Well they put their pens down - you know -
time for a break. If she carries on they
fold their arms, lean back in their chairs
and ~ sort of - look deliberately bored.,
Do you know what I mean? The boys always
act bored whenever a girl says anything in
class, It doesn't matter what she says.
She' s soon ground down with groaning and
sighing."

Some researchers believe that in co-educational secondary
schools the physical space is dominated by the boys.
6



For example, in a study of co-educational playgrounds, Wolpe
(1977) observed that boys monopolised the main area and
girls were relegated to the periphery and Wildy, Howe,
Crosbie, Collins and Berman (1984) noted that many girls
spent much of their break time in small groups in
inconspicuous corners. They also observed that boys'
activities commonly involve large groups and large areas

of space and girls frequently become spectators of boys!'
activities,

This alleged domination of physical space by boys has

also been noted in classrooms. In her observations of
co-educational Physics classes in a large number of
co-educational schools, Haiding (1983) became aware that
boys generally sat in the front benchés with girls at the
rear., As a result, teachers interacted more personally
with the boys. Discussions.between teacher and boys
frequently did not reach the back of the class., The girls
generally sat passively and turned to each other with

questions.,

Similar observations were recorded by Hawes (1981) in her
work over many years as tutor to student teachers on
teaching practice., She noted an apparent loss of confidence
by girls in the third year in co-educational science
classes. They kept to themselves, working quietly or
whispering together and very rarely volunteered any
contributions of information. She also described, from her
own teaching experience, a remarkable change in behaviour
by the girls of a third year co-educational science class
on an occasion when the boys were withdrawn for an entire

lesson:

"The girls became more responsive, not to
say assertive. They were certainly more at
ease in an all female set and became
recognisable as 'normal' people."



An additional problem faced by many capable adolescent
girls in co-educational classrooms has been described by
Horner (1976) as:

"a general inability to reconcile competehce,

ambition and intellectual accomplishment

and success with femininity."
She found that 65% of the female 18 and 19-year old
students who she tested described a successful woman in
negative terms whilst only 10% of the male students she
tested described a successful man in similar terms. In
tests conducted by Monahan, Kuhn and Shaver (1974) a
majority of both male and female 16-year old students
completed a story concerning a successful female medical
student in a negative way. These tests suggest that the
academically successful female has an unattractive image
and Horner therefore believes that in co-educational
schools, able girls have to choose between reduced
achievement in order to gain popularity and the approval
of peers and maximised achievement with the acceptance of

disapproval.

All this suggests that there are many influences operating
in the co-educational school which hinder girls from
participating as fully in school life as do boys and this
led Shaw (1980) to conclude:

"mixed schools are essentially boys' schools

in so far as they are dominated by boys!'

interests, "
These infiuences represent a particular handicap in the
classroom., Girls are apparently pressured into adopting
a passive role in the co-educational class, and the inability
to participate as freely in oral work as do the boys is
particularly cruel when we consider the importance of talk

in the learning process. This was underlined by Barnes (1976):



"The more a learner controls his own language
strategies, and the more he is enabled to
think aloud, the more he can take
responsibility for formulating explanatory
hypotheses and evaluating them., It is not
easy to make this possible in a typical
lesson: my contention at this point is that
average pupils of secondary school age are
capable of this if they are placed in a
social context which supports it."

The evidence presented here suggests that secondary school
girls in co-educational classes are very rarely placed
in such a context. The situation when girls are segregated

from boys is entirely different as Spender (1980) noted:

"In single sex schools, girls do not
experience the same constraints upon talk.

In an all girls classroom, those who talk

are girls, In a single sex environment,

it is possible for girls to pursue their
interests without having tohide the results."

Spender (1980) continues the argument from the spoken to
the written word., She believes that the language used to
express knowledge tells us that the world is male, and that
this is one of the major ways in which school girls are
marginalized., It is ironic that in the quotation by
Barnes above, he equates 'the learner' with the masculine
gender as Spender sees this as one of the techniques by
which knowledge is expressed in male form. Spender's
views are supported by analyses of text books and other
written materials used in schools by Lobban (1977),
Davies and Meighan (1975), Butler and Paisley (1979),
Moys (1980), Scott (1980) and Sandra (1982).

Naturally, most of the male biased materials referred to
above would be used in girls' schools as well as co-
educational schools, but it seems reasonable to assume that
opportunities to counteract such bias would be far greater
in the segregated classroom, Indeed Mahony (1985) like
Spender believes that the advantages of being educated in

~a girls' school are considerable;
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*it becomes evident that although girls in
single sex schools are not free from the
constraints imposed by the biased context
of education, from the he/man language in
which it is formed, from the contradictions
between femininity and academic success, or
from the models of status, power and
authority generated by the structuring of
female and male career patterns, their
situation is consistently better than that
of their counterparts in mixed sex schools."

If this is true, then it would appear probable that a
policy of segregating secondary school girls from boys
would have a positive effect on academic performance

in the classroom.

DIFFERENTI AL TREATMENT IN MATHEMATICS

When attention is transferred from the co-educational
classroom in general to co-educational Mathematics lessons
in particular, it is apparent that the problems facing

girls become intensified.,

Mathematics, of course, is widely regarded as having a
'masculine' image, and this image cannot fail to have
detrimental consequences for many girls. The EOC in

an undated submission to the (Cockcroft) Committee of
Inquiry into the Teaching of Mathematics stated that the
'masculinity' of Mathematics resulted in many parents
and teachers not encouraging girls to persevere with the

subject."

The EOC then went on to discuss the effect of female

primary teachers on the attitudes of girls to Mathematics:

"The fact that children up to the age of 11

are taught almost exclusively by women can
result in girls being conditioned to reject
those activities which develop Mathematical
skills in favour of more traditionally feminine
pursuits. This occurs because female teachers
have themselves been alienated from Mathematics
and conditioned to accept certain roles,
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behaviour patterns and school subjects

as more befitting girls than boys. If

a female teacher lacks numerical ability

and confidence in activities which foster

such skills, she may perpetuate this in

girl pupils who respond to an adult's

attitudes and expectations.”
The EOC welcomed the decision of the Department of Education
and Science that from 1980 students enrolling for BEd and
PGCE courses had to possess an 'O' Level or its equivalent
in Mathematics, but recognised that the beneficial effects
of this decision would only filter slowly into primary
schools.

Dweck (1976 and 1978) was also concerned about the effect
of primary teaching on the self-confidence of girls in
fathematics. In her observations of American 9 and 10-year
old pupils, she noted that although boys were criticised
more frequently than girls, approximately half this
criticism was related to behaviour. With girls, however,
only 10% of the criticism they received was related to
behaviour and thé balance related to the quality of their
work. Dweck suggests that this difference in treatment
causes a girl to associate failure with lack of ability
whereas a boy will associate failure with lack of effort
or with the teacher having 'a down' on him. Consequently
boys can equate a new task or a new teacher with a new
opportunity whereas a girl who doubts her ability may
'retreat' from new tasks and challenges. Dweck calls
this phenomenon 'learned helplessness' and she suggests
that its effect is particularly serious in Mathematics
where new concepts frequently lead to initial failure.
'Helpless' children will give up, but those with a sense

of competence will meet the challenge.

An analysis of the results of the APU Primary Surveys
of Mathematical Development by Shuard (1981) noted that
whereas the girls were better at straightforward computation

and verbal tasks (such as naming shapes), the boys
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performed better at tasks involving problem solving,
spatial perception and measuring. As 'O' Level Mathematics
papers stress problem solving skills and the use of

graphs and diagrams rather than straightforward computation,
Shuard speculated that possibly the major cause of the

lack of success of girls in '0O' Level Mathematics may be
associated with primary rather than secondary education.
She also noted that in a separate survey, primary teachers
‘considered the questions from the Primary Surveys which
were done more successfdlly by the giris to be of greater
importance than the questions done more successfully by

the boys.

Stewart (1984) was disturbed by the implications of this

teacher survey:

"So we see girls conforming successfully to
teacher priorities which in the main are
directed to the acquisition of computational
skills, The problem resides in the fact
that these skills which girls diligently
acquire are important, but do not become
progressively more important at secondary
level like problem solving skills, application
of number in measuring and so on. There
exists the danger that excessive concentration
on number computation could very well inhibit
the development of these other skills."

and she later referred to her own classroom observations:

"It is.not uncommon to find teachers
rewarding girls for useful, but lower level
cognitive skills like writing neatly,
colouring well and presenting work
attractively in Mathematics. This becomes
dangerous when the girl who would be better
challenged by some investigatory practical
task takes on the role of 'recorder’
because she sees this as being valued by
her teacher."

Thus a picture emerges of many primary school girls being
singularly ill~prepared to face the challenge of

Mathematics in the co-educational secondary school,
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Secondary Mathematics is largely taught by subject specialists
whose priorities may well differ from those of the primary
teachers at the schools from which the girls have just
departed. Furthermore, whereas female teachers far

outnumber men in primary schools, the Mathematics

departments of most co-educational secondary schools are

male dominated., Unfortunately, a recent breakdown of
secondary Mathematics teachers by sex is not available,
However, in March 1984 only 35¢3% of teachers in the

state sector (nursery, primary and secondary) with first
degrees in Mathematics were female. Furthermore, the

DES 1977 Survey of Secondary School Stéffing revealed

that only 36% of secondary teachers whose first qualification
was in Mathematics were female., Byrne (1978), however,
suggested that as many as 75% of Mathematics teachers in

Britain were male.

Male teachers also tend to dominate the senior posts in

the Mathematics departments of co-educational secondary
schools. OCnce again accurate statistical'détails are not
available, but in 1982 the author recalls being invited

by a Mathematics Adviser to address the Heéds of Mathematics
Departments of secondary schools in his authority. Of

the sixteen teachers who attended the meeting, only three
were female and two of these were Heads of Mathematics

in girls' schools. It is also worth noting that in the
agademic year 1978/79, 15+7% of female Mathematics graduate
teachers under the age of 35 left the profession compared
with only 6+3% of male Mathematics graduates in the same
age group. No doubt much of the difference between these
leaving rates was caused by maternity, but it does indicate
that most male Mathematics teachers acquire longer
continuity of service and greater experience and are
therefore more likely than female Mathematics teachers to

gain promotion.

It therefore seems reasonable to assume that pupils in

co-educational secondary schools spend approximately twice

13



as much time with male Mathematics teachers as they do

with female Mathematics teachers, Furthermore it is

highly probable that the Head of Department will be male
and that much of the senior work in Mathematics will be
taught by male teachers because of their greater experience.
It is also probable that if the school concerned covers

the 11-18 age group, the 'A' Level Mathematics classes will
be dominated by boys.

The strong masculine image of Mathematics in co-educational
schools is further enhanced by the use 6f male biased

text books., A great deal of research is still needed

in this area, but Scott (1980) in her detailed study of
many of the text books in a co-educational comprehensive
school did analyse the two main series of Mathematics text
books used there. These were Marshall's 'World of
Mathematics' (published by Nelson 1970) and Smith's 'Common
Core Mathematics' (published by Hulton 1967). She

concluded:

"Everyday according to these texts is a world
of football, cricket, men driving cars and
traditional boys' hobbies. The world of
Maths is male, and this is re-inforced in
several books by the number of questions
which revolve around men and boys doing
things susceptible to Mathematical
calculation, Occasional gestures towards the
girls being included are made, typically

via a girl sipping tea or standing decoratively
posed in a mini skirt in a phone booth.

It would be a short-sighted solution to try
to remedy this bias by showing Mathematics
operating in the domestic realm to the same
extent as it operates outside it, just to
draw the girls' interest. The main point

is that when examples could be non-sex
specific, these books make them sex-specific.
No attempt is made to integrate girls into
the world of engineering or technology."

A similar analysis of 24 Mathematical text books used in

American high schools by Kepner and Koehn (1977) came
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to similar conclusions:

"Males and females were seldom treated
equally in illustrations and problems

in these texts. The number of males
identified was greater than females in
twenty out of the twenty four texts
examined. Males participated in a greater
variety of activities and occupations than
females., Typically female activities were

passive except when they participated in
household activities.,™"

Another survey of American Mathematics text books by

Berrill and Wallis (1976) noted how these books emphasised
traditional sex roles.

A small survey of English primary Mathematics texts by
Weiner (1980) disclosed a similar pattern of sexism.
Females tended to be displayed in one of only three
stereotyped roles: the familial (mother, sister,

grandmother), the housewife and the teacher,

It is, of course, extremely difficult to assess the impact
of male biased text books on the attitude and performance
of girls in Mathematics, but it is worth reiterating the
argument of both Spender and Mahony that the opportunities
for countering sexism in text books are much greater in

girls' schools than in co-educational schools.

OCne effect of the powexful masculine image of Mathematics
in secondary education was illustrated by Ernest (1976)
in a detailed study of pupils aged between 8 and 18
attending schools in Southern California. Whereas a
considerable majority.of pupils of all ages (boys and
girls alike) approached their mother rather than their
father for help with English homework and wherxeas a
considerable majority of pupils in elementary school
(boys and girls alike) approached their mother rather
than their father for help with Mathematics homework, the
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pattern was reversed when the boys and girls entered high
school for it became the father rather than the mother

who was approached for help. One can only speculate

that this change was related to the masculine image of
fathematics in high school, but the approéches to father
rather than mother for assistance would certainly emphasise
the masculine image of Mathematics in the minds of sons

and daughters alike,

It would be interesting to investigate whether similar
results to these of Ernest would be obtained in British
schools, and particularly whether girls attending girls!
schools would behave differently to girls attending

co~educational schools in approaching parents for help
with Mathematics.

It seems probable that one reason for the lack of interest,
motivation and achievement of many girls in Mathematics

is related to their categorisation of this subject as
'unfeminine!, Edwards (1979) additionally links this

phenomenon to adolescence:

"The perception of Mathematics may form part

of an overall conception of masculinity and
femininity and the child attempts to match

his or her behaviour to this conception.

The drop in achievement in Maths occurs

during adolescence when girls are particularly
concerned with self-definition, Girls who
display liking or ability in Maths can fear
isolation and being treated as eccentric.™"

Edwards's view is supported by Fox (1975) who has
concentrated her research on gifted young Mathematicians
in Baltimore schools. She found that many more 13-year
0ld boys than girls were eager to enrol for a special
Mathematics course for gifted pupils and furthermore that

many more girls than boys dropped out of the course:

"Girls appeared afraid that their
participation would have negative social
consequences for them,"
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Fox and Cohn (1980) additionally conducted a survey of
some 200 pupils who had displayed precocious Mathematical
talent. They noted that on average the more able a boy
was, the younger he tended to be when he graduated from
high school. No such rel ationship was evident for the
able girls., They concluded that able girls tended to
develop their Mathematical abilities to a considerably
lesser degree than able boys,

Good, Sykes and Brophy (1973) were also concerned about

the problems of able girls in Mathematics. In their
observations they noted that high achieving girls received
significantly less. attention in Mathematics classes than
did high achieving boys. In an earlier piece of research,
Sears (1965) noted that teachers gave boys more opportunity
to respond to higher level cognitive questions,lboth in
terms of time to answer and in terms of helpful supplementary
questions and hints., Becker (1981) was also concerned
about the differential treatment of males and females

in Mathematics., From her observations of high school
Geometry classes in Maryland she noted that boys received
702 of positive contacts while girls received 83% of

non-encouraging or discouraging comments and she concluded:

"Teacher expectations closely followed
sex-role stereotypes; correspondingly

they gave more encouragement to males

than to females and the latter were even
discouraged in some cases., If a boy

gave a wrong answer, the teachers were

more likely to give hints or to ask a new
question and by these means made it possible
for the student to solve the problem."

The implication of this research is that Mathematics
teachers (consciously or unconsciously) frequently display
bias against girls in co-educational classes. Becker
related this bias to teacher expectation and Ernest (1976)
came to a siﬁilar conclusion, In a small survey which

he conducted among Californian Mathematics teachers he
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found that whereas 41% of these teachers expected boys
to do better than girls in Mathematics, none of them

expected girls to do better than boys. Ernest suggests
that:

"We may be observing the so-called !'Pygmalion
effect' in education according to which the
student performs to some (measurable) extent

in response to the expectations of the
teacher, "

It will have been noted that much of the research quoted
in this section was undertaken in the USA. In the absence
of appropriate British research, it is clearly necessary.
to make use of American research findings even though

it is not always apparent how useful or appropriate

these findings are in relation to the British educational

system,

Nevertheless, it is suggested that the inappropriate
preparation which many girls apparently receive in
Mathematics at primary school added to the masculine
domination of Mathematics teaching in most co-educational
secondary schools, the use of male biased text books, and
the apparently unequal treatment which girls receive

in many co-educational Mathematics classes all conspire
against girls at a particularly sensitive time in their
physical and emotional development., Furthermore, American
research suggests that these factors have been particularly
damaging to girls who displayed Mathematical talent at an
early age.

This does not mean that the segregated classroom‘will
eliminate all of the negative pressures which secondary
school girls face in the study of Mathematics, or that
girls-only classes will result in equity in Mathematics
education. Indeed Fennema (1980) and Harding (1984)

both fear that the establishment of segregated Mathematics

classes could lead to second class provision for girls
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and the recent work of Walden and Walkerdine (1985)
indicates that despite the many handicaps which girls
face in Mathematics classes, their performance does not
decline through secondary school. In a fourth year
Mathematics test which they analysed, the girls
consistently out-scored the boys. Although this result
is clearly at variance with other research (particularly
the APU Secondary Surveys of Mathematical Development)
they go on to suggest that the quiet, conformist approach
adopted by most girls is undervalued by many Mathematics
teachers who are inclined to admire the rule challenging

and outspoken traits displayed by many boys.

Although segregation by sex is a controversial issue,
there can be no doubt that the learning experience of

- secondary girls in co-educational classrooms is radically
different from that of girls who have been taught in
segregated classrooms. Consequently there is a need to
discover what effect the segregation of girls for
Mathematics lessons will have on their performance in
and attitudes to this subject, despite the fact that

many comparisons have already been made between pupils
taught in co-educational schools and pupils taught in

segregated schools.,

The next section of this thesis reviews those comparisons

which have dealt with Mathematics.

COMP ARI SONS OF ATTITUDES AND PZRFORMANCE

At first sight, it may not appear necessary to review

research which compared the performance in Mathematics

of pupils attending segregated schools with those

attending co-educational schools in the period between

the two World Wars. After all, what was happening in

secondary schools then bears little relationship to the
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current educational scene., However, this work is interesting
because it highlights some of the problems the researcher-
faces in comparing academic performance in different

schools.,

This section therefore begins with the work of Cameron
(1923) who applied her own Mathematics tests to a sample
of 500 14 and 15-year old pupils from six girls', five
boys' and three co-educational schools. At the time

of testing, the girls from the co-educational schools were
on average somewhat younger than the girls from the girls!
schools (the precise difference was not calculated),
although both groups had spent approximately the same
amount of time in secondary Mathematics lessons. Despite
the difference in age, the girls from the co-educational
schools (who had been taught Mathematics in mixed classes,
mainly by male teachers)performed better on the tests
than the girls from the girls' schools and Cameron
speculated that this superior performance was 'related to

continual contact with the masculine outlook.'!

Tyson (1928) conducted a large survey of the School
Certificate examination statistics of the Northern
Universities Joint Matriculation Board for 1925 and 1926.
These examinations were taken mainly by maintained grammar
schools in the North and Midlands of England. He analysed
the percentage of boys and girls from co-educational and
segregated schools obtaining credits in nine different
subjects. In the case of Mathematics, he found that the
girls from co-educational schools performed significantly
better than the girls from girls' schools in both 1925

and 1926 even though in both years the girl candidates from
co-educational schools were somewhat younger on average

than the girls from girls' schools.

Field (1935) analysed the School Certificate marks obtained

by pupils in ten grammar séhools in the Birmingham area
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in six subjects for the years 1930, 1931, 1932 and 1933,
Unfortunately, Field (who was mainly concerned with the
difference of performance between girls and boys) did not
specify the number of segregated and co-educational schools
involved in her survey, but she did compare the mean
scores obtained from co-educational schools with those
obtained by girls from girls' schools., In Mathematics,
the co-educated girls performed significantly better than
the girls from girls' schools in 1931, but the differences
in the other three years were not significant. It was
noted that on average the candidates from the girls'
schools were some months older than the candidates from
the co-educational schools (boys and girls combined)

for each of the four years.

Thus research conducted between the two World Wars suggests
strongly that during this period girls attending girls'
grammar schools were less likely to succeed in Mathematics
than girls attending co-educational grammar schools.
However, it is interesting to note that the research of
both Tyson and Field indicated that in the other academic
subjects which they analysed, the girls from the girls®
schools generally achieved a superior performance, It
would therefore seem that there were special factors
relating to tathematics which handicapped girls attending

girls' schools.

An indication of some of these special factors can be

found in a memorandum published by the Girls' Schools
Committee of the Mathematical Association (1926). To

begin with; this committee stated that on average girls
spent approximately 45 minutes less per week in Mathematics
lessons than did boys. Unfortunately, no figures wexe
provided for pupils in co-educational Mathematics classes,
but Field calculated that in the schools covered by her
survey, girls in girls' schools spent less time in

Mathematics lessons and less time on Mathematics homework
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than pupils in co-educational schools. Secondly, the
committee referred to the chronic shortage of well-qualified
Mathematics mistresses. As girls' schools were almost
entirely staffed by female teachers, there is no doubt

that girls in co-~educational schools stood a better chance
of being taught Mathematics by a well-qualified teacher
during this period., Finally, the committee pointed out

that most girls' schools were singularly ill equipped to
teach Physiés. Bearing in mind the relationship between
Physics and Mathematics, this would constitute an additional
handicap for girls' schools in terms of Mathematical
performance,

In the post-war era, Sutherland (1961) made a major analysis
of the Nothern Ireland Senior Certificate examination
results for 1957 in all the Protestant grammar schools

of Ulster. The mean scores obtained by girls taught in
girlé’ schools were compared with the mean scores of girls
from co-educational schools and the differences were not
significant in either of the two Mathematics Syllabuses

which were taught.

Although these results may have little relevance to the
rest of the United Kingdom, it is worth noting that the
co-educated girls were on average three months younger

than their segregated counterparts. Furthermore, an
analysis of the candidates by the social class of their
parents revealed that the segregated schools had a distinct
advantage in this respect. Both these variables therefore

place a doubt regarding the fairness of this comparison.

Dale (1962) reviewed previous research in this field and
described his own work in 1949 and 1950 when he conducted
intelligence tests with samples of pupils entered for

the School Certificate examination in a range of girls',
boys' and co-eduqational grammar schools. He ‘then matched

the pupils on the twin basis of scores on intelligence
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tests and on social class of parents for the purpose of
comparing examination results., Arithmetic, Geometry and
Algebra results were analysed separately. Girls from
girls' schools generally achieved better results than
girls from co-educational schools in both 1949 and 1950,
but none of the differences reached the level of statistical
significance., Dale pointed out howevef that the girls
from the girls' schools were more finely selected for
examination entry and that consequently there was a higher
proportion of weaker candidates among the girls from
co-educational schools. Dale concdluded that in general
girls educated in co-educational schools performed somewhat

better in Mathematics than girls educated in girls' schools.

King (1966) disagreed with this conclusion. He believed
that comparisons of performance in Mathematics needed
complete year groups and testing needed to take place
before the compulsory school leaving age was reached and
before any pupils dropped Mathematics., His own research
dealt with a stratified sample of 46 grammar and secondary
modern schools and was based on performance in NFER
(National Foundation for Educational Research) Mathematics
Test I and the Step 3A Mathematics Test. He found the
differences in the mean scores of the two groups of grammar
school girls in both of these tests, and the differences
in the mean scores of the two groups of secondary modern
school girls in both of these tests were all highly

significant and all in favour of the segregated schools.

Douglas (1964) and Douglas and Ross (1966) however reached
rather different conclusions than King. They analysed

the educational statistics provided by the National

Survey of Health and Development which studied over 5,000
children born in the first week of March 1946, Using tests
taken by these children at 11 and 15, they found that
middle class girls attending co-educational grammar schools

made greater progress in Mathematics than middle class girls
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attending girls' grammar schools. Among working class
girls however, those attending girls' grammar schools

made the greater progress in Mathematics. Girls attending
co-educational secondary modern schools generally made
greater progress in Mathematics than girls attending
girls' secondary modern schools. Unfortunately, no
comparisons of performance in the GCE Mathematics

examinations were made.

This work is additionall& interesting because Douglas and
Ross indicated many of the pitfalls in ﬁaking comparisons
of performance between co-educational and segregated
schools, They pointed out for instance, that the acute
shortage of women teachers in the 1960's had a serious
effect on girls' schools generally, and that furthexrmore
girls' schools were bedevilled by an extremely rapid
turnover of teachers., They further noted that whereas
rural secondary schools were almost entirely co-educational,
segregated schools were overwhelmingly located in urban
areas. They also believed that girls had to achieve a
-higher educational standard at 11 to gain entry into a
girls' grammar school than into a co-educational grammar
school., Their work was also handicapped by the changeover
from selective to comprehensive education which was

taking place in several areas at this time, and also by

many amalgamations of segregated schools to form co-educational
schools,

Pidgeon (1967) reported the results of a series of NFER
Mathematics tests taken by some 12,000 pupils attending
all types of secondary schools in 1964. Six age groups
(from 13 - 18 inclusive) were tested and girls from
girls' schools had higher mean scores than co-educated
girls in all six groups. However, these results need to
be qualified; Statistics published by DES(Department of
Education and Science) for 1965 show that whereas 37%

of all girls' schools were in the 4rammar school sector,

only 14% of co-educational schools were grammar schools.
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Consequently, able girls were much more likely to attend

a segregated school than a co-educational school.
Furthermore, Steedman and Fogelman (1980) demonstrated that
segregated schools at this time had a marked advantage

in terms of social class.

Meanwhile, Dale was completing a major'work assessing the
relative merits of co-educational and segregated schools.
Dale conducted surveys at many levels of the education
system and his work also included detailed and critical
reviews of previous research., He eventually published

his findings in three volumes of 'Mixed or Single Sex
School?' (Dale 1969, 1971 and 1974). Perhaps his greatest
achievement was that his work established beyond reasonable
doubt that co-educational and segregated schools wexe

communities which exerted quite different psychological

influences on children.

Dale, an enthusiast of co-education, eventually concluded
that:

"the average co-educational grammar school
is a happier community for both staff and
pupils than the average single sex schoolj
it has been equally demonstrated that this
happiness is not at the expense of
educational progress."

With regard to Mathematics, Dale's study of previous

research, plus his own findings led him to state (1974):

"Wwhen we consider boys and girls together,
we can say that co-education in some way

or other appears to exert a beneficial
influence on attainment in Mathematics,

as measured by external examinations and
tests at the age of 16 plus. Though this
cannot be said to be proved in a scientific
sense, there is considerable evidence in
support, especially on the boys' side, while
there is none whatever for any claim that
sex segregation improves attainment in
Mathematics., "
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Dale's work is also interesting because he was the only
researcher noted by the author who has compared the
attitudes to Mathematics of pupils attending co-~educational
and segregated schools, He applied a research questionnaire
to samples of (mainly 13-year old) pupils in over 40
co-educational and segregated grammar schools in South

Wales and Yorkshire in 1964 and again in 1966, The schools
had all been matched in terms of social background,

Pupils were asked to indicate the degree to which they liked
or disliked both Mathematics and Arithmetic. The overall
differences in the responses to both questions between

girls attending co-educational schools and girls attending
segregated schools were minimal. Dale noted, however, that
the liking of Mathematics varied considerably from school

to school and that this was equally true of co-educational
and segregated schools., He, therefore, concluded that

the ability, enthusiasm and personality of individual
teachers was of far greater importance in forming attitudes

to Mathematics than the type of school which girls attended.

Dale's findings in terms of performance were questioned

by Wood and Ferguson (1974). They pointed out that much

of Dale's data were out-of-date and the value of his surveys
were limited because they dealt with grammar schools alone.
Furthermore the corrections which Dale made to adjust for
social class (generally to the benefit of co-educational
schools) were considered dubious. They went on to analyse
the results of 100,000 pupils taking the London Board

'C!' Level examinations in 1973 by subject and by type of
school (grammar or comprehensive), They concluded that with

contemporary data they were:

"unable to confirm the claim made by Mr. Dale
for the superior academic results of
co-educational schooling."

In terms of girls and Mathematics, Wood and Ferguson noted
that a higher percentage of girls from girls' grammar

schools passed 'C' Level than did girls from co-educational

grammar schools. For girls attending comprehensive schools
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the results were not clear cut. Girls attending co-educational
comprehensive schools achieved a higher pass rate on one

of the two Mathematics Syllabuses, but the two groups

of girls attending comprehensive schools performed equally

well on the other syllabus.

In a later report, Wood (1976) analysed the responses to
the London Board 'O' Level Syllabus 'C' Mathematics papers
of 1973 and 1974, Gixls from girls' schools performed
better than girls from cb-educational schools, but on this
océasion Wood did not analyse the grammar school and
comprehensive school results separately and as the girls'
schools almost certainly contained a higher proportion |
of more able girls, the value of this'particular compaxison

is limited.

In research connected with the National Child Development
Study (NCDS), Steedman (1980) was able to measure the
progress of girls in Mathematics through their secondary
school years, for the 16,000 children involved in the
NCDS took a special Maths Test at 11 and another (in 1974)
when they were 16, The results for segregated and
co-educational schools were analysed separately fa each
type of secondary school. They showed that as far as
comprehensive schools and secondary modern schools were
concerned, segregated schools offered no advantage to
girls as far as progress in Mathematics was concerned.
Girls in girls-—-only grammar schools however made much

more progress than girls in co-educational grammar schools.

In a later study, Steedman (1983) analysed the external
examination results at age 16 of pupils involved in the
NCDS. The great value of the NCDS is that it is a
longitudinal study. Steedman showed that even at the age
of 7, pupils destined for secondary education in segregated
schools had a superior attainment than pupils who would

attend co-educational schools., At age 11, pupils who were
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to attend segregated schools had marked advantages in
terms of ability, attainment and social class. When

these factors were taken into account, Steedman concluded
that the only subject which was enhanced for both boys

and girls by segregated teaching was French, and certainly
there was no case for or against segregated teaching for

girls in Mathematics.

The second and third Secondary Surveys of Mathematical
Development by the APU (1981 and 1982) attempted to
compare the test results of 15—yeér old.pupils attending
co~educational and segregated schools. The schools were
first divided into two groups - comprehensive and other

maintained (grammar and secondary modern).

For the comprehensive group, the second survey found no
difference in performance between the co-educational and
segregated schools for either girls or boys. In the third
survey, girls and boys attending segregated comprehensive
schools did perform better (respectively) than girls and
boys attending co-educational comprehensive schools, but

the differences were not large and rarely reached statistical

significance.

For the other maintained group, in both surveys boys and
girls attending segregated schools had a marked advantage
in performance over their equivalents in co-educational
schools. However, these results need very careful
interpretation. In 1980, 75% of grammar schools were
segregated compared with only 30% of secondary modern
schools., It is therefore apparent that able pupils in the
other maintained group were much more likely to attend
segregated than co-educational schools, and that conversely
less able pupils were much more likely to attend

co-educational schools than segregated schools.
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Similar care needs to be taken with a survey of the 'O!
Level and CSE results for 1980 of schools in ILEA (the
Inner London Education Authority). This survey showed
that both boys and girls in segregated schools obtained
superior results than boys and girls in‘co;educational
schools respectively in all eight of the subjects analysed
(one of which was Mathematics). No account was taken

of the differing abilities of these pupils on entry into
secondary school.

A more recent analysis of the 1983 external examination
results at age 16 of ILEA schools was reported by Wilce
(1986). This survey revealed that when individual pupil
exam results were combined, girls attending girls' schools
performed better than girls attending co-educational
schools even when the results were adjusted to account

for intake ability.

Despite this last finding, most recent research suggests
that the superior performance of girls attending girls'
schools over girls attending co-educational schools is
largely accounted for by differing ability at age 11 and
other variables such as the social class of the parents

of pupils which generally act in favour of segregated
schools.

A similar conclusion was reached by Bone in her major

research review of girls' schools (1983):

"The consistent lead of single sex schools
in examination results makes it easy to see
how the idea became current that girls do
better in single sex schools. However it
is clear from those studies which have
attempted to correct the raw results of

the schools by taking into account the
ability of their intakes, that if an
advantage exists, it is very small."

When it came to Mathematics, Bone stated that:
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"Girls do not appear to achieve particularly
well in Mathematics at 'O' Level and CSE
because their schools are singlk sex."

In other words, Bone believes that despite the considerable
body of evidence that secondary girls face discrimination
and deprivation in many forms in co-educational schools

in general, and in co-educational Mathematics lessons

in particular, the act of segregation for Mathematics
classes does not appear to improve the academic performance

of girls.

Whilst not seeking to disagree with Bone's conclusion, it
seems that in terms of Mathematics, the number of variables
between co-educational and segregated schools are so
considerable that any fair comparison between the two

types of education is almost impossible, It is true

that both Dale and Steedman took ability at 11 and social
class of parents into account in their findings, but there
are other variables which have either been ignored, or
cannot be calculated. To take one example: Sharma and
Meigham (1980) demonstrated the important relationship
between Physics and Mathematics in their study of over
12,000 bdathematics 'O' Level entrantsAfor 1977. They
showed that whereas the boys overall achieved a higher pass
rate than the girls, when the candidates who sat both
Mathematics and Physics were analysed separately, the

girls actually achieved a slightly higher pass rate in
Mathematics than the boys., Bearing in mind the close
relationship of Physics and Mathematics, should we not take
into account the proportions of girls from co-educational
and segregated —schools who opt to study Physics beyond

the age of 147 Should we not also consider whether
co-educational or segregated schools has the better
qualified and most experienced Mathematics teachers? Wwhich
type of school devotes more time to teaching Mathematics
and to Mathematics homework? Should we not also consider

Mathematics class size and the quality of resources
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available for teaching Mathematics in both types of school?
Under these circumstances, one can understand the

assertion of Fennema (1980) that the question of effectiveness
of segregated classrooms is at least partially |

' nonresearchable!'.

SEGREGATED SETTING

However, it is important to recognise that if a piece of
research into co-educational and segregated classes is
confined to one school, most of the variables which have
Just been mentioned can be either eliminated or greatly
reduced. In other words, if an all girls' set is
established in a co-educational school, it should be quite
possible to measure the performance of that group against
a similar number of girls who have been taught in
co-educational classes. Furthermore, it is possible to
have control over many variables such as the ability of
the pupils, teachers, class sizes, educational resources

and schemes of work,

Research in this field is still in its infancy and records
to date are very sparse. However, one interesting
experiment at the Henry Box School, Witney was reported
by Powell (1979). Some pupils who had been taught
foreign languages in mixed ability co-educational groups
in the first year were placed in segregated sets at the
beginning of the second year. There was an immediate
improvement in performance in terminal tests by pupils

in the segregated groups. At the end of the second year,
the results of the segregated groups were considerably
better than those of the co-educational groups in
comparison with their performance in the first year. This
improvement was'particularly marked among the boys. One .

of the teachers involved in the experiment stated:
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"My overall impression is that of
motivation, attitude, work, behaviour

and competence all improve when pupils

are taught languages in segregated
classes, provided that a proper match

of teacher personality and group is made."

Powell concluded that:

"It is possible that boys and girls might
benefit both psychologically and academically
by being placed in single sex groups for
foreign languages ‘at the crucial ages of

12, 13 and 14."

In the field of Mathematics, Fox (1975) described various
special Algebra classes which were established to meet
the need of mathematically precocious boys and girls
(mainly 6th and 7th grade) attending schools around
Baltimore. She found that more boys than girls were
eager to enrol for these classes which resulted in sexually
imbalanced sets, and the drop-out rate from these classes
was higher for girls than boys. Accordingly, an all
girls set was established (drawing pupils from various
schools) with a woman teacher and the work pattern of the
class was based on co-operation rather than competition.
Fox stated that these girls were more successful than the

girls placed in co-educational classes, but she noted that:

"not all of these girls chose to accelerate
their programs in normal high school."

Additionally, a special all girls class was set up at
Roland Park High School in 1974. Only one girl dropped
out of this class and Fox described the class performance
as 'highly successful! suggesting that the class being
placed in the regular high school of the pupils was an

important factor.

Finally, we come to the segregated Mathematics sets

established as a 'pilot experiment' at Stamford High School,
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Tameside in 1978 and which became the forerunner of the
investigation which led to this thesis. This 'pilot

experiment' will be described in some detail in the next
chapter.
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CHAPTER 3

DESIGN OF THE RESEARCH

THE PILOT EXPERIMENT

Stamford High School is a co-educational 11-16 comprehensive
school situated on the outskirts of Ashton-under-Lyne,

a large industrial town lying six miles to the east of
Manchester. The school was created in its present form

by the amalgamation of two single sex sgcondary modern
schools in 1970, This amalgamation was a stepping stone
toward the development of comprehensive education in
Tameside. 1In the event, comprehensive re-organisation was
not introduced until September 1980. The school is
currently seven-form entry with a population of some

1,000 pupils, approximately 15% of whom are descended

from Asian immigrant families (mainly from the Indian
sub-continent). The catchment area is socially very mixed,
and the school recruits from a large number of feeder

primary schools.

In the years following amalgamation, an analysis of external
examination results revealed that girls, in the main, were
doing less well than boys. Girls appeared to be under-
achieving across the ability range, and this under-achievement,
whilst found in most subject areas, was most acute in

Mathematicse.

Although the ihitial Mathematics selection test, applied

to all pupils during their first term at the school,
generally revealed a similar range of performance between
boys and girls, by the end of the first year the mean test
score of the boys was always higher. Duing the second

and third years, the gap between the mean scores of boys
and girls in Mathematics tests tended to increase and

boys dominated the top 25% of the mark lists. Consequently
when the external examination sets were established at

the beginning of the fourth year, it was normal for boys

to out-number girls by four or five to one in the top
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Mathematics sets (which prepared for 'O' Level). The
small groups of girls in these sets found it difficult

to cope with lessons, despite having sympathetic teachers.
They tended to cluster on the fringe of the class and
became reluctant to draw attention to themselves by
volunteering any oral contribution. They were particularly
self conscious about asking the teacher for help whenever
they did not understand. Meanwhile the boys were quite
content to monopolise the teacher's time and attention,
and 'G' Level Mathematics came to be regarded as a male
domain. It was usual for more than 20 boys to pass 'O
Level Mathematics each year, but rare for as many as

2 girls to reach this standard. 1In the early 1970's the
majority of the Mathematics teachers was male, and the

'0O' Level Mathematics sets were traditionally taught by

a male teacher. 1In the late 1970's however, three female
Mathematics teachers were appointed to the school and

this created a more even sex balance. During this

period, the Mathematics Department held a number of
meetings to discuss various means of improving the academic
performance of the girls. The syllabus and various test
and exam papers were searched for obvious signs of male
bias. Topics and problems felt to be of greater interest
to girls were introduced. Strategies for involving the
girls more actively in the Mathematics lessons were
discussed and each teacher was forced to consider his or
her own classroom technique. At one of these meetings,
the suggestion that girls might be more successful in
Mathematics if they were segregated from the boys was
raised for the first time. Although most members of

the department were sceptical about the effects of
segregation, it was decided that there was nothing to lose
by establishing a single all-girls set as a pilot experiment

for a two year period.

Consequently, in October 1978, a single first year all-

girls Mathematics set was established, and its progress
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was measured against that of a group of girls in a
co-educational Mathematics set who had obtained similar
scores in the initial Mathematics selection test. Both
sets were taught similar lessons by the same two teachers

(one in the first year, the other in the second year).

It was decided to make no comparisons between the two
sets during the first year, nor was any attempt made to
explain what was happening to the pupils. The girls in
the all-girls set displayed a singular lack of curiosity
about their position, possibly because they were still
newcomexrs to the school.

In the second year however, the two sets sat three identical
Mathematics tests. The first two tests (held in November
and February) were wide ranging with emphasis being placed
on recently covered topics. The third test (held in June)
was the end of year examination and included all topics
covered during the second year. The results are shown

‘in Table 1:

Table 1: Pilot Experiment

Mean Scores (percent) of the Al1-Girls Set and Boys and
Girls in the Equivalent\Co—Educated Set

Cctober November February June
1978 1979 1980 1980
(initial
selection
test)
All Girls Set 589 551 547 51+0
Girls in Equivalent
Co-Educated Set 58+0 50+0 439 381
Boys in Equivalent
Co-Educated Set 59+0 59+0 56+ 4 49+3

All three tests held in the second year indicated clearly

that most of the girls in the co-educated set had fallen
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well behind the boys in the same set; in other words
these girls were confarming to the typical pattern of
the school. The girls in the all-girls set however
consistently achieved a far better mean score than the
girls in the co-educated set and a detailed examination
of individual marks revealed that whereas many girls in
the co-educated set were clearly falling behind, most
of the girls in the all-girls- set were méking satisfactory
progress. For instance, in the February test, nine

of the 16 girls in fhe co-educated set scored below 40
percent and only four of the 31 girls iﬁ the all-girls

set failed to achieve this standard.

The two teachers involved in the pilot experiment were
interviewed in July 1980, They both noted that the girls
in the all-girls set had been much more boisterous and
lively than the girls in the co-educated set, and were
more difficult to settle down at the start of the lessons.
Nevertheless, they said that the girls in the all-girls
set were much more forthcoming in lessons and that
furthermore the working atmosphere was generally better
and a greater degree of co-operation was observed both

between girl and girl and between girl and teacher.

More detailed accounts of this pilot experiment have been

written by the author (1980 and 1984).

The headteacher and senior staff at the school recognised

that the results of this pilot experiment were far from
conclusive., The number of pupils involved had been small

and the statistics produced were clearly open to question.
Nevertheless it was felt that the results were promising
enough to make a firmer commitment towards segregated

setting in Mathematics. Accordingly, it was decided that

from September 1980 the new intake would be taught Mathematics
in segregated sets. The performance of this intake would

be investigated carefully over its five years at the school
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in the hope that some conclusions regarding the benefits

and drawbacks of segregated setting could be obtained,
This investigation became the basis of this thesis.

In November 1980 discussions were held with the girls
from the segregated set of the original pilot experiment.
This was the first time that any formal discussion with
these girls took place., By this stage, these girls were
part way through their third year in the school, and they
had been working in co-educational Mathematics sets since
September 1980. The opinions expressed in the main
received strong support from all the girls. There was

little dissension.

The following quotation, which describes these discussions
is taken from a submission made by the author in 1981
to the (Cockcroft) Committee of Inquiry into the Teaching

of Mathematics in Schools.

"All the girls disliked being placed in
mixed Mathematics sets. The childish
behaviour of the boys was criticised.

Boys sought attention from the teacherx

by shouting out answers and by crowding
round the teacher's desk, Rowdy behaviour
sometimes disturbed the girls' concentratione.
The boys teased the girls (although some
reciprocation was admitted). The girls
felt that they were not given enough
opportunity to answer questions in class
or to gain the attention of the teacherx

and this was particularly resented
because the girls recognised Mathematics
as a subject requiring a great deal of
individual help. They regarded competing
for attention with the boys as very
undignified behaviour.

The girls also claimed that they were more
sensitive to the moods of teachers and
they would react accordingly. By contrast,
boys are much more gauche and their failure
to adjust behaviour frequently led to
tension in the classroom.
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By contrast, they all had happy memories
of the all-girls set. The girls had had
more opportunity to answer orally and
also received more individual attention
from the teacher, They spoke of a strong
community feeling and a sense of team
spirit in lessons."

These discussions re-inforced the belief of the seniox
staff at the school that the effects of segregated setting
in Mathematics were worthy of serious investigation.
Naturally, they were equally concerned about the effects
of segregation on boys and girls alike, .and the full
investigation dealt with both sexes. This thesis

however, concentrates on the effects of segregation in

Mathematics on girls alone.

DESIGN OF THE MAIN INVESTIGATICN

Before any assessment of the girls of the Stamford High
School 1980 intake could be made, it was necessary to
select a control group comprising similar girls who

would be taught Mathematics in conventional mixed sets for
five years. The girls selected for this purpose came

from the school's 1979 intake, for clearly the two intakes
had much in common. Both intakes came from the same
catchment area and had been educated at the same group

of primary schools., Furthermore the school was able

to control many variables in the teaching of Mathematics
to the two intakes. Both intakes were allocated the same
amount of time for Mathematics lessons for instance and
set sizes were very similar., Details of the organisation

of Mathematics teaching at the school have been inserted
in Appendix A.

Much of this thesis therefore consists of a comparison
of performance in, and attitudes to, Mathematics between
girls from the 1979 intake (hereinafter referred to as
'the co-educated girls') and girls from the 1980 intake

(hereinafter referred to as 'the segregated girls').
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Comparisons were carried out using:

a) The Tameside Numeracy Test, taken by both intakes

in the summer term of the third year.

b) Four Short Mathematics Tests, taken by both intakes

in the summer term of the fourth year.

c) The APU Mathematics Attitude Questionnaire completed

by both intakes in the summer term of the fourth year.

d) The external Mathematics examinations taken by both

intakes in the summer term of the fifth year.

These comparisons are supported by interviews with a
number of girls from both intakes which were held as

they neared the end of their fifth year at the school.

Additionally, six Mathematics teachers were interviewed

towards the end of the investigation.

It was recognised at the outset that segregated setting
was in some ways a clumsy device. The initial division
of an intake into boys' sets and girls' sets reduces
other possibilities on the timetable. There is less
flexibility in varying set sizes for instance, and it is
not as easy to break up unsuitable liaisons between pupils
among the different sets. Furthermore, the sets cannot
be set as finely by ability. However, this would not

be a problem in the first, second and third years at the
school, for the timetable traditionally split each intake
into two separate half year groups of five sets each;
five boys' sets and five girls' sets would be just as

flexible as this traditional division.

A more serious problem in comparing the two intakes was

that comprehensive education was introduced at the school
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in September 1980. Consequently, the co-educated girls
were secondary modern and the segregated girls were
Although

transform the calibre of

comprehensive. the change did not completely

intake, the segregated girls did
contain a wider range of ability and a higher proportion

of more able pupils than the co-educated girls.

The differences in ability can be seen most ciearly by
comparing the breakdown of scores achieved by the girls
of both intakes on NFER Test DH(see Table 2)., This well-
established test of non-verbal reasoniné, which is
standardised over.the age range 10 years 6 months to

12 years O months, was administered to both intakes in

the October of their first texrm at the school.
Table 2: NFER Test DH Score Breakdown
DH Girls Girls Girls Girls ' Non#* Total
Score Scoring |Scoring! Scoring| Scoring| Counters!

Below Between| Between| Above

86 86-105 106-125] 125
CO~EDUCATED| 13 55 37 1 19 125
GIRLS '
SEGREGATED 4 30 44 11 24 113
GIRLS

*¥'Non Counters' comprise absentees and girls who joined the

school after Test DH was completed.

1t was decided to exclude 'Non Counters' from the
investigation and also girls scoring below 86 on Test DH

because their ability was extremely limited.

A comparison of all the girls who remained would obviously
be inappropriate, for it would be reasonable to expect
that the segregated girls would achieve higher mean scores

in any Mathematics test because they contained a higher
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proportion of more able pupils,

Consequently, it was decided to 'pair' the girls on the
basis of individual DH scores. A 'pair' comprises two
girls (one from each intake) with the same, or very similar
DH scores. It was eventually possible to construct 65

“of these 'pairs'. Although some of the pairings did

differ slightly, the composition of the two groups of

65 girls was statistically very similar and it would
therefore be reasonable to compare the performance of

these two groups in Mathematics tests and examinations.

The similarity between the two groups is illustrated in
Figure 1 which consists of a 'Box and Whisker' plot displaying
the range of DH scores of both groups of girls together

with other statistical details.

(The 'Box and Whisker' plot is used frequently throughout
this thesis as a simple means of comparing ranges of
scores. In each case, the 'Box' contains the 50% of

scores in each group which lie between the upper and lower
quartile scores. The width of the 'Box' has no statistical

meaning).

The major disadvantage of the pairing process was that

some girls from both intakes had to be discarded

(particularly below average ability girls from the co-educated
intake and above average ability girls from the segregated
intake). Nevertheless the girls who were retained contained
an even balance across the middle ability range and an
examination of Table 2 indicates that the number of girls

discarded was not excessive.
Individual DH scores (together with scores on the various

tests, the APU Questionnaire and Mathematics examination

grades) are displayed in Appendix B.

42



szstrlbutlonlof Scores by Group

Test DH 100
Score

90,

80

Q_;__liio,,ﬁ,

_ Number. in
Group (n)

) Mean Score. (3;)

Standard S
—...Deviation.. (dn).

Co-educated Segregated

Girls = Gixls

893 B RS SRR SO A
i ? | § ‘
I R SR - i IR
i ¥
. ; Ll n Ly

i I i !

f

i

—e-Median ... .. .

’v;";f; Lower Quartile -

¢~ - - - Lowest Score

S e




SIGNIFICANCE TESTING

Throughout this thesis ‘the terms 'significant' and
'statistically significant' mean that the probability 6f
the differences between the two sets of scores being
compared having occurred by chance is 5% or less, and
the term 'highly significant' means that the probability.

of such differences occurring by chance is 1% or less.

The null hypothesis which has been taken throughout this
thesis is that the segregation of a group of 65 girls

for Mathematics lessons over a period of five years has
had no effect on either their attitude or performance in
Mathematics. Consequently, on all the significance tests
which have been undertaken, the results which indicate
that the differences between the scores of the segregated
girls and the co-educated girls are significant suggest
that the null hypothesis be rejected. Those where the
differences between the scores of the two groups of girls
are not significant suggest that the null hypothesis
should not be rejected. The thesis is concerned in each
case with whether the segregated girls have performed
better or worse than the co-educated girls, and consequently

all the significance testing has been two-tailed.

The decision to pair the girls by ability for this research
led to the conclusion that if possible, a paired t test

as described by Guilford and Fruchter (1981 pp 152-155),
should be used to compare the scores of the two groups

of girls on the following:~

Tameside Numeracy Test (total scores)
Four Short Tests (combined scores)
Difficulty Score )

Utility Score ) Attitude Questionnaire
Enjoyment Score )
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As the paired t test is a parametric significance test,
its use is dependent on each of the sets of scores to

be compared conforming fairly closely to the normal curve
of distribution. Consequently, the sets of scores
achieved by each of the two groups of girls referred to
in the paragraph above were subjected to Geary's Test,

as described by Burroughs (1971 pp 194-195). Geary's

. Test revealed that although only one set of scores

(the Difficulty Score of the co-educated girls) differed
significantly from normality, the distribution of some

of the other sets of scores were also rather irregular.

Under these circumstances, it was decided that these sets
of scores should also be subjected to a non-parametric
significance test, and bearing in mind that the number

of scores in each set tested was above 60, the Wilcoxon
Matched-Pairs Signed-Ranks Test, as described by Siegel
(1956 pp 75-83), was selected as suitable,

In the event, the significance scores produced by the
paired t test and the Wilcouxon test were mainly very
similar, and such differences as did occur between the
pairs of significance scores were never great enough to

affect the findings of this thesis.

wWhen it’came to comparing the perfommance of the two groups
of girls on the individual topics of the Tameside Numeracy
Test and on each individual one of the Four Short Tests,

a different procedure was adopted, for in both these

cases, the significance test was to be applied on an item
by.item basis (that is, by comparing the number of girls

in each group who answered each item correctly). Many

of these sets of results had an irregular distribution and
consequently non-parametric testing was appropriate.
Eventually, two separate tests were selected for this

group of comparisons as follows:
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Where the number of items to The Wilcoxon Matched-Pairs

be tested exceeded five Signed-Ranks Test

Where the items to be tested The Randomization Test for
numbered five (in effect, only Matched Pairs, as described
four of the individual topics by Siegel (1956 pp 88-91)

on the Tameside Numeracy Test)

Finally, the chi-square significance test, as described by
Guilford and Fruchter (1981 pp 196-198), was used to
compare both the external examination results of the

two groups of girls and the responses of these groups

to individual statements on the Mathematics Attitude
Questionnaire. The initial analysis of the statements on
this questionnaire revealed that many cells contained

very few responses and this placed a limitation on the

use of the chi-square test. Consequently, on each statement,
the Agree and Strongly Agree cells were combined and the
Disagree and Strongly Disagree cells were also combined

to increase the number of responses. Unfortunately,

some statements were still unsuitable for chi-square
testing because the expected responses in the Undecided
cells were five or below. In these cases, the small

number of responses in the Undecided cells were distributed
by ratio between the Agree and Disagree cells, The

results of these combinations (and the chi-square values

obtained) are displayed in Appendix E.
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CHAPTER 4

FINDINGS

THE TAMESIDE NUMERACY TEST

The first test available for comparison was the Tameside
Numeracy Test, which was taken in identical form by both
intakes during the summer terms of their third year at
the school.

As its title implies, this test is basically concerned with
numeracy and the majority of questions test straightforward
computational skills. The main purpose of the test is
diagnostic being designed to expose the weakness of both

individuals and groups of pupils.

The test comprises 112 written items divided into 13 topics
(Integers; Fractions; Decimals; Percentages; Volume and
Capacity; Length; Mass; Money; Time; Area; Number; Tables,
Graphs and Charts; Spatial Relationships). A further eight

oral items were eliminated from the investigation.
A copy of the test has been included in Appendix C.

The test was completed by both intakes during the course
of normal Mathematics lessons and was supervised by the
Mathematics teachers. The test has no time limit and all

pupils were given sufficient time to complete the test.

The test papers of the co-educated intake were marked by

the individual Mathematics teachers, but the test papers

of the segregated intake were marked by the author, partially
to familiarise himself with the test and partially as

a gesture of goodwill to the Mathematics teachers for

their support of the investigation.
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One of the co-educated girls failed to take the test
because of long term absence. In consequence, the score
of the segregated girl she was paired with has been
ignored, and the analysis which follows compares the
scores of the 64 girls in each group who remained. (The
same technique was adopted for dealing with the girls
from both groups who failed to take the Four Short Tests

and the APU Attitude Questionnaire because of absence).

The overall test results are summarised in Figure 2

which contains a 'Box and Whisker' plot illustrating the
range of scores achieved by both groups of girls together
with other statistical details.

The segregated girls as a group performed better on this
test achieving a mean score which was over four marks
higher than that of the co-educated girls. The superior
lower quartile score of the segregated girls suggests that
fewer of these obtained low scores on this test (indeed,
only five of the segregated girls scored below 40 compared
with 10 of the co-educated girls). Nevertheless, the
difference between the two sets of scores fell below the

level of statistical significance.

The test scores were next analysed by topic, and the results
are displayed in Table 3. The segregated girls performed
better than the co-educated girls on 11 of the 13 topics

and the differences were significant on five of the topics,

all in favour of the segregated girls.
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The 13 topics were next ranked by group in terms of their‘
relative difficulty (based on the mean percentage score

achieved for each topic) and theresults are displayed in
Table 4.

Table 4: Tameside Numeracy Test

Topics Ranked in Order of Difficulty (1 = Most Difficult)

Co-educated Girls

Segregated Girls

1 Percentages Percentages

2 Fractions Ffactions

3 Decimals Decimals

4 Spatial Relationships Area

5 Length Spatial Relationships
6 Area Length

7 Mass Mass

8 Volume and Capacity Volume and Capacity
9 Numbex Time

10 Time Integers

11 Money Number

12 Integers Tables/Graphs/Charts
13 Tables/Graphs/Charts Money

The two lists are clearly highly correlated (Spearman

Correlation Co-efficient: *95), both groups finding

percentages,

topics (in that oxrder).

fractions and decimals to be the most difficult

This suggests that segregated

setting for girls has had no appreciable effect on the

relative difficulty of individual Mathematics topics.

Finally,

the 112 individual items of the test were analysed

in terms of the percentage of girls in each group who

answered each item correctly,

analysis are displayed in Figure 3.

and the results of this

Each plot in this

figure represents a different item on the test, Plots in

the bottom left hand corner representitems which few girls

51



T T R O O NIt
Par1rson:—:

P R PRI, F

aeebiees bl

,,,,,,,,,,

erdentage of

égfegafed Girls

1swer1ng each

temncorrectly 40

.30 leEach Plotmdn the Figure

frepresents the performancei

20 “fof the two groups on one

10 *1tem of the test._m

lO 20 30 40 50 60 70 80 90 IOO é

! I
V \
! H
: P
! i
t — -
i

e

52



answered correctly and plots in the top right hand corner
represent items answered correctly by most girls. The
vertical axis represents the percentage of segregated girls
answering each item correctly, and the horizontal axis
represents the percentage of co-educated girls answering
correctly. Plots above the diagonal line represent the
items which a higher percentage of segregated girls answered
correctly. The general superiority in the performance of
this group can be recognised by the number of plots above

the diagonal line which heavily outnumber the plots below
it. )

A detailed breakdown of this item analysis is contained in
Appendix C,

In conclusion, the analysis of the Tameside Numeracy Test
results does indicate that the segregated girls generally
appeared to be more competent in the basic numerical skills
at the time of‘festing than the co-educated girls.
Certainly fewer of the segregated girls did-badly on this
test, and Figure 3 indicates that more of the segregated
girls were answering most of the items of average and below
average difficulty correctly. To this extent, segregated

setting appears to have been of benefit to the girls involved.

FOUR SHORT MATHEMATICS TESTS

The Four Short Tests were designed to cover various areas

of Mathematics not dealt with in the Tameside Numeracy Test.
They were intended to be more searching than the Tameside
Numeracy Test and included many items requiring problem
solving skills. Several items were derived from the tests
used in the APU Secondary Surveys of Mathematical Development.
The remainder were devised by the recently retired Head

of Mathematics at the school working in conjunction with

the author. The tests were not standardised. To eliminate

errors and ambiguities, a trial was held with a small number
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of fourth year girls from another secondary school.

Copies of the Four Short Tests have been included in Appendix

D. The tests were taken in identical form by both intakes.

Arrangements were made for the Four Short Tests, together
with the APU Attitude Questionnaire to be completed by

both intakes during the summer term of the fourth year.

It was decided that the papers should be attempted during
normal Mathematics lessons, and should be supervised by
the Mathematics teachers. The author held a full
briefing session with the Mathematics Department before
the co-educated intake was tested. As all the papers
(including the APU Questionnaire) were untimed, it was
arranged that they should be spaced out to ensure that every
pupil had ample opportunity to complete each paper. (It
was anticipated that slower pupils might need 15 - 20
minutes for each paper and so it was agreed tﬁat'only two
papers would be attempted in a 70 minutes lesson., The

APU Questionnaire was allocated a separate 70 minutes lesson),

Unfortunately a briefing seesion was not possible before

the segregated intake was tested (because of teacher action),
However, the author issued brief reminder notes to each
Mathematics teacher involved and as there has been no
personnel changes in the Mathematics Department during that
year, and as the arrangements were identical, the testing

proceeded without hitch.

The author was present at school for all testing sessions
by both intakes and he distributed and collected all papers
himself. He also stood in as supervisor on the two

occasions when a Mathematics teacher was absent.

The school was only prepared to allow the testing programme
to take place during the last three weeks of term and this
was unfortunate because this period immediately followed

the completion of the fourth year examinations, and it would
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be natural for the pupils to resent a further extensive
series of tests immediately afterwards. The author
attempted to overcome this problem by speaking to each
intake in turn in an Assembly a day or two before the
testing programme began., He explained that he was engaged
in 'an important piece of research' and that he needed

the pupils' support and co-operation with a series of tests.
He said that he would personally be marking all the papers
and that individual results would be confidential and would
not be discussed with anyone from the school. He also
explained that some of the papers were difficult, and that
pupils were not to worry if they could not cope. He merely
wanted each pupil to attempt each item that was understood.
Finally, he explained that the Questionnaire was not a test
with correct and incorrect answers., Pupils were expected
to respond in different ways, and he needed each pupil to

complete the Questionnaire as honestly as possible.

Feedback from various teachers indicated that pupils from
both intakes approached the tests positively and the author

himself encountered no hostility whatsoever from any pupil.

An additional problem was that absenteeism from lessons is
traditionally very high in the last three weeks of the
summer term, Not only do many parents take their children
on holiday immediately after the examinations, but there
are also many activities such as field trips, and sports
events which disrupt the timetable. The aﬁthor attempted
to solve this problem himself by going into school for
each of the last few days of term and arranging to take
various pupils who had missed the tests from their normal
lessons to complete the tests with himself., All of the
teachers who had their lessons disrupted in this way were
quite co-operative and the author eventually managed a
completion rate of over 93% on every test., The results
of the two groups of girls on the Four Short Tests combined
are summarised in Figure 4 which contains a 'Box and Whisker'
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plot illustrating the range of scores achieved by both

groups together with other statistical details.

The two sets of scores were very similar with a difference

in the two means (in favour of the segregated girls) of

less than one third of a single mark. The Standard Deviation
of the scores of the co-educated girls‘was somewhat

greater, and indeed the distribution of scores achieved

by this group was somewhat more erratic than that of the
segregated girls., Nevertheless these results suggest that

as far as the work covered by the Four Tests is concerned,
the segregafed girls as a group gained no benefit from

single-sex setting in Mathematics.

The similarity of performance between the two groups is
further illustrated in Figure 5 which analyses the results

in terms of the percentage of girls in each group answering
each item correctly. Not only are the plots evenly
distributed on both sides of the diagonal line (indicating
that each group answered approximately half the items

more successfully than the other group), but the distribution
is also even along the diagonal line indicating that the

two groups performed similarly on easy and difficult items

alike.

The item by item analysis of the results has been included

in Appendix D,
Finally, the results of the two groups on each of the

Four Tests were analysed separately and the results are

displayed in Table 5.
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The differences in the mean scores of both groups on

Test 1 (Geometry) and Test 4 (Algebra) were quite small
(both in favour of the segregated girls). On Test 3
(Mensuration) the difference was gieater (again in favour
of the segregated girls) but was not statistically
significant. On Test 2 (Proportion, Rates, Ratio) however,
the difference was in favour of the co-educated girls

and this time it was significant.

The differences in performance in Tests 2 and 3 were
interesting enough for the author to diécuss them with
various Mathematics teachers at the school, but none of
these teachers could recall any major differences in the

treatment of the topics covered by these tests between
the two intakes,

On balance, however, it is the similarity of performancé
between the two groups of girls that is the dominating
feature of these results and this of course contrasts
sharply with the superior performance of the segregated
girls on the Tameside Numeracy Test twelve months previously.
Bearing in mind the nature of the work covered in the Four
Short Tests, the results suggest that both groups were

about equally well prepared at this half-way stage of the
two year external examination courses which most of the
girls were following. Segregated setting had apparently

been neither a benefit nor a hindrance in this préparation.

THE APU MATHEMATICS ATTITUDE QUESTIONNAIRE

The APU Mathematics Attitude Questionnaire was developed

from the second and third of three Secondary Surveys of
Mathematical Development conducted by the National Foundation
for Educational Research on behalf of the Assessment of
Performance Unit. These surveys were designed to present

a national picture of Mathematical performance of 15-year

0lds, and the Attitude Questionnaire was ideal for the
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purpose of this research.

Both intakes completed the questionnaire during the summer
term of their fourth year at the school. The administration

of the Questionnaire was described earliexr in this Chapter.

The Questionnaire is divided into four sections, but
only the responses to the first two (Parts A and B) have

been analysed. These are as follows:-

Part A is a series of 37 statements, 34 of which express
feelings about how difficult, useful and enjoyable
Mathematics is, as a school subject. Pupils are asked

to rate the degree to which they agree with each statement

and each response is scored on a five point scale.

Part B is a list of 27 Mathematics topics., Pupils are asked
to express the degree to which they find each topic useful
and difficult. The responses are scored on a three point
scale and each topic can be ranked by both usefulness and
difficulty. '

A copy of the relevant sections of the Questionnaire,
together with the appropriate section of the administration
instructions and an analysis of the responses to individual

statements are contained in Appendix E.

Difficulty There are 17 separate statements concerned

with the difficulty of Mathematics, and as each statement
is scored on the scale one to five, the total score range
is 17 to 85, A high individual difficulty score indicates
that the pupil perceives Mathematics as a difficult subject
and a low score indicates the pupil perceives Mathematics

as relatively easy.

The results are displayed in Figure 6 which contains a 'Box

and Whisker' plot illustrating the ranges of scores achieved
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by both groups of girls together with other statistical
details.

The difference in the mean scores of the two groups of
girls was less than one tenth of a single mark. The range
of scores achieved by the segregated girls was greater

than that of the co-educated girls and this is reflected

in a higher standard deviation. It is also worth noting
that the distribution of scores of the co-educated girls
differed significantly from normality. It is the similarity
of the responses of the two groups of girls rather than

the differences between them which needs to be stressed
however and it seems apparent from these results that the
segregation of girls for Mathematics has had little or no
effect on their perception of the difficulty of the subject.
This conclusion is supported by the analysis of individual
difficulty statements which revealed significant differences

between the two groups on only two of the 17 statements.

When pupil responses to the relative difficulty of individual
Mathematics topics were analysed, it was found that there
were sufficient responses to analyse 24 of the 27 topics

on the Questionnaire.

Segregated girls found 15 of the 24 topics more difficult
than the co—educafed girls, but the overall differences on
the majority of these topics were very small and the same
was true of the majority of the nine topics which the

co-educated girls found more difficult.

The 24 topics were next ranked in oxrder of difficulty for
each group and the results are displayed in Table 6. The
two lists are highly correlated (Spearman correlation

co-efficient: ¢82) which suggest that segregation has had

little effect on the girls' perception of the relative

difficulty of various Mathematical topics.

62



leflculty

Score

40

30

.20
17

‘Number in

Group (n)

vMean Score (XJ

Standard

e

-—-Deviation. (66)‘

Geary Test (z)

“Palred £
Test!(z)

“Wilcoxon
Testi!(z): |

Co=-cducated

Girls -

.61

_..5423 . ...

..A‘1L‘c).34;,.m,...T
Sze04

Segregated
Girls:

61

63

54416 ..

— — —Lower Quartile Score §

e — — — —-Lowest Score

WW“;m7012.63;"  | '

i
i H
) .
. Ve
I i
'

'
|




Finally, individual difficulty scores were related to
individual total scores on the Four Short Tests and the

following (Pearson) correlation co-efficients were
calculated:-

Co-educated girls:- -+«03
Segregated girls:-— * 20

These co-efficients indicate that the relationship between
performance in Mathematics and the perceived difficulty of

the subject was extremely weak with both groups of girls

Table 6: Mathematics Attitude Questionnaire

Topics Ranked in order of Perceived Pifficulty (1 = Most Difficult

Co-Educated Girls Segregated Girls
, Mean - Mean
Topic Score Topic Score
1. Trignometry Problems 210 Trignometry Problems 237
2. Using Formulas 207 Problems about Scale 207
3. Problems about Scale 1-98 Geometrical
Constructions 2+05
4, Solving Equations in Reflections or
Algebra 1.94 Rotations 203
5. Reflections or Using Formulas 1496
Rotations 1+89
6. Finding Volume 1-88 Finding Volume 192
7. Multiplying or Multiplying or
Dividing Fractions 1+86 Dividing Fractions 1+83
8., Adding or Multiplying or
Subtracting Fractions 180 Dividing Decimals 177
9., Geometrical Using Negative
Constructions 1+78 Numbers 1-68
10, Sets and Venn Adding or
Diagrams 177 Subtracting Fractions 1°+65
11. Calculating with Adding or
Percentages 173 Subtracting Decimals 162
12, Using Negative Numbers 1°+62 Sets and Venn Diagrams 1°61
13.= Bstimating Lengths 151 _ Calculating with 1+59
~ Percentages
13. = Mmeasuring Angles 151 _ Solving Equations in 1+59
~ Algebra



Co-Educated Girls Segregated Girls

Mean Me an
Topic Score Topic Score

15. Averages 149 leasuring Angles 157
16. Multiplying or Finding Areas of

Dividing Decimals 1-48 Shapes 156
17, Adding or Averages 1+50

Subtracting Decimals 1+39
18. Finding Perimeters 137 Using Graphs or Charts 1°42
19. Number Patterns 136 Finding Perimeters 141
20. Everyday Problems 135 Number Patterns 137
21. Reading Timetables 1+32 Everyday Problems 1-34
22. Finding Areas of Estimating Lengths 133
) Shapes 1-31
23. Using Graphs or Chartsls24 Reading Timetables 1-16
24, Using Calculators 1-00 Using Calculators 1-05
Utility There are 10 separate statements on the Questionnaire

related to utility, and as each statement is scored on the
scale one to five, the score range is 10 to 50. A high
individual utility score indicates that the pupil perceives

Mathematics as a very useful school subject.

The results are displayed in Figure 7 which contains a
'Box and Whisker' plot illustrating the ranges of scores
achieved by both groups of girls together with other statisfical

details.

The diagram indicates clearly that the co-educated girls as

a group perceived lMathematics as being more useful than the
segregated girls and when the two sets of utility scores were
compared it was found that the difference between the two

groups was statistically significant.

This finding is supported by the analysis of the individual
utility statements which revealed that on all 10 statements,
the co-educated girls found Mathematics more useful than the

segregated girls., Cn the following two statements,
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" the differences wexre significant:-

Agree Disagree

and and

Strongly Strongly

Agree Disagree Undecided
I don't find much Co-educated
usefor Maths Girls 16 , 45 0
outside school. Segregated

~Girls 27 31 3

Most people only Co~educated
need to learn Girls 18 39 4
enough Maths to Segregated
take care of their Girls 32 ; 25 4
moneye.

Individual utility scores were next related to individual
total scores on the Four Short Tests and the following

(Pearson) correlation co-efficients were calculated:-

Co-educated Girls: 22
Segregiated Girlse: *19

Although these co-efficients suggest that the relationship
between performance in Mathematics and the perceived utility
of the subject was very weak with both groups of girls, it
is still a mattexr of concern that the segregated girls as

a group should produce such a low set of utility scores.
Schildkamp-Kundiger (1980) noted that 'the perceived
usefulness of Mathematics is one aspect that may help us to
understand differences in achievement and course-taking
behaviour' and she went on to quote the research of Haven
(1971) who found that this (utility) attitude was a good
predictor of advanced course-taking in Mathematics. Furthermore
Hilton and Berglund (1971) in a longitudinal study concluded
that sex-related differences in achievement in Mathematics
could be partly accounted for 'by the growing conviction by

girls that the study of Mathematics had little real usefulness.'

Although this research was conducted in the USA, it would seem
to be a reasonable assumption in British schools that girls

who have a high perception of the utility of Mathematics would
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be more likely to study the subject beyond the age of 16.

This study of course is particularly concerned with the effect
of segregated lessons on the perceived utility of Mathematics,
but the author could unfortunately find no evidence from
other research to refute or support his finding that
segregation apparently has a harmful effect on this attitude,
It would certainly appear that the relatibnship between
segregated lessons and attitudes to Mathematics is a fruitful

field for further research.

Enjoyment There are seven separate statements on the
Questionnaire related to enjoyment, and as each statement

is scored on the scale one to five, the score range is seven
to 35, A high individual enjoyment score indicates the
pupil enjoys Mathematics whereas a low score indicates
dislike of the subject.

The results are displayed in Figure 8 which contains a
'Box and Whisker' plot illustrating the ranges of scores
obtained by both groups of girls together with other

statistical details.,

The segregated girls had a lower mean enjoyment score

than the co-educated girls, but when the two sets of

scores were compared, the difference was well below the
level of statistical significance. This finding is
supported by the analysis of the individual enjoyment
statements which revealed that the differences between the
two groups were significant on only two of these statements.
One of these two statements indicated that segregated girls
enjoyed Mathematics more, but the other one indicated that

co~educated girls enjoyed the subject more.

The relatively low scores of the segregated girls on the

enjoyment scale apparently contrast sharply with the
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positive views expressed by the girls who had been taught
in ségregated sets in the pilot experiment (see Chapter 3).
It should be borne in mind however that the latter group
was referring to Mathematics lessons in the first and
second years whereas the Attitude Questionnaire was
administered to the segregated girls at the end of their
fourth year. Preece and Sturgeon (1981) in their major
survey of Sheffield schoolchildren noted that the liking
of Mathematics declined significantly between girls aged
12 and 13 and again declined significantly between girls
aged 13 and 14, Thus any contrast between the two groups
of segregated girls at Stamford High School could well be
related to age difference,

EXTERNAL EXAMINATIONS

At the beginning of the fourth year, all those pupils who
had perfomed well in Mathematics from both the co-educated
and segregated intakes began two-year courses leading

to either the 'O' Level or 16+ examinations‘(in which
pupils were awarded eithexr 'O' Level or CSE Grades
according to performance), The next group began courses
leading to the CSE Mathematics examinations and finally

a minority of low achievers was placed on a non-examination
course,

The external examinations were taken by both intakes in
the summer term of the fifth year and the detailed
Mathematics results of the two groups of girls are
displayed in Table 7,
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Table 7: Detailed Breakdown of Mathematics External
Examination Results

Exam Grade Co-educated Girls Segregated Girls
GCE "A! 1' 1
GCE 'R! ’ 2 5
GCE 'C' or CSE 1 8 ) 6
GCE 'D' or CSE 2 7 8
GCE 'E' or CSE 3 10 4 5
CSE 4 16 17
CSE 5 5 14
CSE Unclassified 3 | 2
Absent 2 3
Did Not Enter 11% , 4
TOTAL | 65 65

*One girl from the co-educated intake left the school in
the November of her fifth year. As she belonged to a non-
examination Mathematics set, she has been included as 'Did
Not Enter'. The remainder of the girls were on the register
of the school at least until they were legally old enough

t0 leave school.

The large number of categories in this fable makes statistical
comparison difficult, However, it is interesting to

note that whereas 11 of the co-educated girls were not

entered for any Matﬁematics examination, the numbexr fell

to four with the segregated girls. This might be taken to
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indicate that the segregated girls had a greater number of
competent Mathematicians, but the difference in the numbers
of girls from the two groups achieving a CSE Grade 5 suggests
that the extra examination entries among the segregated

girls merely resulted in more low érade passes. This is

hardly an indication of Mathematical competence.

For the purposes of statistical comparison, the detailed
breakdown of Table 7 was simplified by placing all of the

girls in one of three classifications:-

Classification A: Girls who reached an acceptable 'O' Level
standard in Mathematics by obtaining an
'O' Level Grade 'A'y, 'B' or 'C' or a

CSE Grade 1.

Classification B: Girls who gained a useful Mathematics
qualification below an acceptable 'O!'
Level standard by obtaining an '0O' Level

Grade 'D' oxr 'E' or a CSE Grade 2,3 or 4.

Classification C: Girls who left school with a Mathematics
qualification of little value (CSE Grade 5)

or no Mathematics qualification at all.

This simplified breakdown is displayed in Table 8.

Table 8: Simplified Breakdown of Mathematics Extexrnal
Examination Results

Exam Grade Co-educated Girls Segregated Girls
GCE Grades 'A', 'B' or

'C' or CSE Grade 1 11 12

GCE Grades 'D' or 'E!

or CSE Grades 2,3 or 4 33 30

CSE Grade 5 orx
unclassified or absent or
did not enter 21 23
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This analysis immediately reveals that the examination results
achieved by the two groups of girls were very similar. A
chi-square test of these two sets of results produced

a value of only 028 compared with the chi-square value of
5+99 necescary to indicate a significant difference between

two sets of results with two degrees of freedom,

In other words, the difference between the two sets of results
is statistically insignificant; indeed it is their

similarity which is remarkable and this indicates strongly
that single sex setting in Mathematics had little effect

on the examination performance of the segregated girls as

a group. The performance of some individuals may of course
have been helped or hindered by segregated setting, but

these results do suggest that segregation alone has little
impact on the collective performance of a group of girls

in Mathematics.

The similarity of examination performance between the two
groups is clearly illustrated in Figure 9 which compares

cach individual segregated girl with the co-educated girl

she has been paired with on Non-Verbal Test DI (see Chapter 3).
In this figure, girls who achieved an 'C' Level Grade 'A!

were awarded a grade value of seven, girls who achieved a
Grade 'B' pass were awarded a grade value of six and so on
down to girls who left school without any Mathematics
qualification who were awarded nought. Each perpendicular
rising from the horizontal line indicates the number of

grades by which a co-educated girl outscored her segregated
partner and each perpendicular falling from the horizontal
line indicates the number of grades by which a segregated girl
outscored her co-educated partner., Dots on the horizontal

line indicate a pair of girls achieving the same grade.

The even distribution of perpendiculars above and below the
horizontal demonstrates the similarity of performance between
the two groups right across the ability range of the girls

as measured by their Test DH scores.
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Finally, the individual examination grade values obtained
for Figure 9 were related to the individual combined scores
on the Four Short Tests and the following (Spearman) correlation

co~efficients were obtained:-

Co-educated girls: +79 A i
Segregated girls: 67

It would be a mistake to place much emphasis on these
correlation co-efficients, for the examination grade value
is a crude statistic to work with, but if does suggest
that with the segregated girls at least performance on the
Four Short Tests was not a particularly accurate guide

to eventual performance in the Mathematics external examinations.

Despite this conclusion, the similarity in the performance
of the two groups of girls in both the Four Short Tests
and the external examinations suggests that segregated
setting in the fifth year had very little impact on the

segregated girls as a group.

It would be a mistake however to limit the analysis of the
external examination results to the co-educated and
segregated girls alone. No full evaluation of the effects
of segregating the girls for Mathematics lessons can be

made until consideration is given to the general improvement
in the performance of girls in Mathematics in recent years.
An attempt has been made to illustrate this point in Table 9
which details the 'O' Level Mathematics passes of boys and
girls since the school was created in its present form

in September 1970.
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Table 9 - Stamford High School
'0O' Level Passes in Mathematics by Sex 1971 - 1985
('O' Level Grades, 'A', 'B', 'C' or CSE Grade 1)

YEAR OF EXAMINATION BOY PASSES GIRL PASSES
1971 Precise details not Precise details not
1972 available, but available, but
1973 between 20 and not more than two
1974 30 boys passed : girls passed in
1975 every year . any year between
1976 between 1971 and 1976 | 1971 and 1976
1977 24 1
1978 13 2
1979 24 9
1980 | 25 1
1981 28 13
1982 29 | 9
1983 _ 28 15
1984 22 15%
1985 28 23 *

*The numbers shown here are greater than those shown in
Table 7 because they include many girls excluded from this

thesis (e.g. high ability girls, non-counters from Table 2
and late-comers to the school).

"In every year from 1971 to 1978 there were never more than
two girls who passed 'O' Level Mathematics, but in recent
years there has been a dramatic improvement. It should be
noted that this improvement has taken place both with girls
who .have been taught in co-~educated sets and girls who have
been taught in segregated sets (including .girls from the

pilot experiment of 1978-80 who sat 'O' Levels in 1983).
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This improvement in the girls' results has apparently not
been made at the expense of the boys, for the boys' passes
in Mathematics have remained remarkably stable (with the
sole exception of 1978) throughout the 15 years covered
by Table 9.

There has, of course, been a national improvement in the
pexformance of girls taking '0O' Level Mathematics over the
same period. In 1970, girls comprised only 37¢5% of
successful candidates whereas by 1983 girls comprised 43+6%
of successful candidates (Equal Opportunities Commission, 1985).
Despite this national improvement, it would appear that the
changing image of Mathematics at the school has also contributed
to the improvement in the girls' results there. There is

no doubt that most of the girls at the school (whether

they have been taught in co-educated or segregated sets)

no longer regard Mathematics as a predominantly masculine
subject. One possibly influential factor was the appointment
of three female Mathematics teachers in the late 1970s which
has meant that in recent years over 50% of Mathematics
lessons has been taught by females., The sustained efforts
by all Mathematics teachers (male and female alike) to

ensure that girls play an active part in class (whether the
sets have been co-educated or segregated), is also believed
to have had a beneficial effect. Additionally, efforts

have been made to change the male bias .of the syllabus. In
recent years, the improving performance of many girls has
also improved the ratio of girls to boys in the top
co-educational Mathematics sets. Consequently, these girls

in the top sets have not had to endure the isolation of their
predecessors in the 1970s,

These points all seem to suggest that a school which mounts

a sustained and coherent campaign to provide equal
opportunities for girls in Mathematics classes can succeed
without the device of segregated setting; indeed the analysis

of the Four Short Tests and the external examination results
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suggest that segregated setting had a negligible effect on
the performance of the older girls. This brings to mind
Dale's assertion (referred to in Chapter 2) that individual
teachers are of far greater importance in forming the
attitudes of girls to Mathematics than the type of school
which the girls attended. The major conclusion that could
be drawn at Stamford High School is that the long-texrm
efforts of a group of enthusiastic Mathematics teachers

in the classroom has made a far greater impact in improving
the performance of girls than special segregated setting

arrangements,
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CHAPTER 5

INTERVIEWS

CO-EDUCATED GIRLS

Possibly the most interesting feature to emerge from the
first analysis of the responses of the co-educated intake to
the APU Mathematics Attitude Questionnaire was the large
number of girls who perceived Mathematics as a difficult
subject., Consequently, it was decided to interview a group
of co-educated girls who regarded Mathematics as difficult.
At this time, the co-educated intake was in the second term
of its fifth year at the school. '

The main purposes of the interviews were firstly to find out
when the girls began to regard Mathematics as a difficult
'subject and secondly to investigate whether the presence

of boys in Mathematics had contributed to their difficulties.

The 15 girls eventually selected for interview were all

willing to take part. All of these girls had been regarded

as being of average or above average ability in the first

yvear, for they had all achieved scores over 100 on the DH
Non-verbal Reasoning Test. Additionally, they had all

recorded scores over 59 on the difficulty scale of the

Attitude Questionnaire, ?inally, the list of girls had

been screened by the pastoral staff at the school. All of

the girls selected were believed to have stable home backgrounds
and none of them had a serious disciplinary record at the

school.

In the week before the interviews began, the girls were asked
to complete a short questionnaire which had been designed

to focus their attention on some of the themes to be
discussed in the interviews. It was not intended that the

completed questionnaires would be subjected to serious
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statistical analysis, but some of the responses were

particularly interesting.

A copy of this supplementary questionnaire together with the
transcripts of the intexrviews with seven of these girls
are contained in Appendix F,

The interviews indicated that only two of the 15 girls associated
their first difficulties in Mathematics with primary

school. One of these had always found Mathematics difficult

and the other had had a serious personality clash with one

of her teachers and for a time had virtually ceased to make

any effort in lessons at all. She later found she had serious

problems in making up lost ground in Mathematics.

The remaining girls generally expressed both an enjoyment
of Mathematics and an ability to cope with the work both in

Junior School and in the first year at Stamford High School.

Dorothy: Yes, I enjoyed it then. He went through it

dead good. Thorough like. I could understand
it then.

The 'thoroughness' which Dorothy referred to is an important
element in.the teaching of first year Mathematics at the
school. As the pupils are drawn from a large number of
feeder primary schools, the quality of the Mathematics
teaching they have received, and the range of topics they
have covered differs considerably. Consequently, a great

deal of consolidation is necessary when they begin secondary
education.

The Mathematics Reports which each of these girls received
at the end of the first year do support the view that they
were mainly coping well at this stage. Most of the girls were

said to have settled down well and were making good progress,

It became quite clear from the interviews that the majority

of the girls began to regard Mathematics as a difficult
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subject sometime between the early part of the second year and

the early part

courses began).

of the fourth year (when the external examination

The girls firequently identified their

difficultiés with a change of teacher.

. Sally:

Barbara:

Jane:

The problem of

Yes, and then in the second year we started
having MecH ~  and it started getting difficult.
At first we did similar stuff what we had

with Me. T.B. ., Then we started moving on. You
go over things too quick. We'd no sooner start
one thing than we'd move on to another thing.

And then those that are drﬁgging behind, he

sorts of leaves dragging behind.

I don't know, the teacher wasn't explaining
enough., Mind you, . Mr. T8 ywent through
things again and again, but with = M~ Ta. ,
she just explains once, then tells you to do
it. I need to be told over and over again

before I get it.

Yes, I think (pause), I think for me we began
to move too fast in the fourth year. I just
begin to grasp something, then we have to move
on., Last year, it was very hard; We were
pushed and pushed, we moved so fast. I couldn't

really grasp anything.

speed bothered most of the girls as is made

quite clear from their responses to the following statement:

Strongly Agree Undecided Disagree Strongl
Agree Disagre

We go on to new work 6 7 2 ) )

in Maths far too

quickly for me.
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One girl made the interesting suggestion that the speed with

which they moved on to new topics was associated with the
behaviour of the boys.

Dawn: Well, they(the boys) muck and mess about.
They always want to talk. So we have to change
about. The topics and that. When the boys
have finished their work, we move on to

something new whether we've finished or not.

Despite Dawn's comment, it was apparent that almost all
the girls primarily associated their difficulties with an
inability to comprehend much of the work in Mathematics
lessons, Some of the girls regarded the presence of boys
as an additional factor which compounded their problems,

but others were quite content to be in mixed classes.

Strongly Agree Undecided Disagree Strongly
Agree Disagree

I think I would do 1 7 1 4 2
better if there

were no boys in my

Maths class.

The girls who would have preferred single sex Mathematics

classes sometimes complained that the boys were not serious

enough.

Audrey: Well, they don't buckle down to their work
as well as girls do. The girls try to do it.

And the boys often just mess about. And talk
and that.

Audrey was one of the girls who had apparently suffered most

from the presence of boys in Mathematics. Like most of the

girls, however, she had enjoyed Mathematics in the first year.
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Audrey:

She was asked

Mathematics.

“Audrey:

Interviewer:

Audrey:

I think it was the fact that there weren't

many boys in our set. And we got on better
with it being a woman teacher. There was a
good relationship. She's always like that.
Nice. And there weren't many boys. Only three
or four. I find if there aren’'t many boys
about, I work a lot better,

later when she became conscious of boys in

I think (pause) late third‘year, eafly fourth
year. (pause) Because théy started opening
their mouths then. If they got something
wrong they'd say something. And they behaved
worse., And I stopped asking questions because

they always had something to say.
What sort of things might they say?
'Oh can't you do it?' ' Anyone can do that.'

'You must be right thick.' And I felt right

embarrassed.

Audrey was by no means the.only girl who wouldn't ask for

help in class.

Barbara:

Maths would be better with no boys. Most girls
you know won't tell Sir if they haven't
understood. They won't tell him. I don't

care whether lads laugh or not. The other
girls easy get upset. They won't ask. They
stay quiet.

Barbara went on to say that she felt that her Mathematics

teacher gave more attention to the boys than the girls, but

in this she was in a minority. Almost all the girls believed

that the teachers tried to devote equal attention to both

sexes., Indeed, they were generally complimentary about all
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their Mathematics teachers and they recognised the problems

which teachers faced in the classroom.

Almost without exception, whether they were in favour of
segregated Mathematics classes or not, the girls were critical
of boys' behaviour., The following comments came._from a girl

who approved of mixed Mathematics sets:

Sally: I suppose you've got to get used to mixing
' haven't you? If you're with girls all the

time, then you're in a situation where you're
with boys, you'd be sort of shy with them
being there. It all depends on what sort of
boys they are. If they're loud and noisy,
I just ignore them or teli them to shut up,
you know. But most of them in our set are

quiet, so it's all right.

Sally was later asked why she had requested a demotion to
a lower set at the end of the second year. After stating

that she was near the bottom of her set she went on:

Sally: And I didn't get on with the people in the
top set. It were Xc , he used to
sit behind me, poking me, calling me names

and everything.

There was almost no positive communication between any of
the girls interviewed and the boys in their Mathematics
classes. Each girl generally sat with a close friend in

a cluster of girls. The girls frequently helped each other
with the work, and did not appear to involve the boys in

this activity.

Joan: Well, it just doesn't bother me. I pay no
attention to them (the boys). I just get
on with my work. The only people I talk to

are the girls around me.
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Sally: Well, I suppose,. well in the lessons girls
Jjust talk to girls don't they? I talk quite
a bit to the four girls who sit behind the
empty desk, I sometimes talk to them, but I
mostly Jjust talk to Lynn,

SEGREGATED GIRLS

In the winter of 1985, it was decided to interview a group
of girls from the segregated intake who pexceived Mathematics
as a difficult subject. The same criteria to those useéd

in selecting the co-educated girls were applied, and eventually
10 segregated girls were interviewed,

The preliminary questionnaire used with the co-educated girls
was not given to the segregated girls (for many of the
questions were not appropriate to this group). Transcipts

of the interviews with all 10 of these girls are contained

in Appendix F.

The main purpose in interviewing the 10 girls was to find

out their opinions of segregated setting in Mathematics.

At the time of their interviews, the girls were all gpproaéhing

the end of their five years at the school and thus had considerable
experience of segregated lessons in Mathematics. Furthermore,

they would be able to compare this experience to lessons

with boys in all other academic subjects.

All 10 girls were asked whether in general they felt that
segregated setting in Mathematics had been a.good idea or

not and they responded as follows:

In Favour Undecided Against

6 1 3

This result was probably in line with the opinions of all

the segregated girls., No attempt was ever made to record
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the preference of the whole intake to co-educated or
segregated setting, but casual conversations and occasional
spontaneous discussion in Mathematics lessons generally
revealed that segregated sets were popular with a clear
majority of girls., Nevertheless, there were many girls

who believed that co-educated sets would have been preferable.

Some of the girls who believed they preferred Mathematics
without boys commented that segregation created a more

serious working environment,

Angela: I think it's better., We act daft with boys
around, I think I've done better in Maths
than I would have done., I think girls on

their own, it gets more serious.

Maureen: Well, you sort of settle down quicker, no
boys messing about, and you can talk more
freely with the teacher without having boys
about, and when you answer, the girls are CK,

but boys laugh at you,

Maureen was not the only girl concerned about the boys

laughing at hex,

Jennifer: Yes, it's better, Because the lads, they put
you down. If you get anything wrong, they
laugh and say 'You should have got that'. And
with all the girls, you sort of get on better.

The interviews with the co-educated intake suggested that
some girls (such as Audrey) were so self-conscious of the
boys that their performance in Mathematics had been hindered.
One girl at least from the segregated intake was similarly

embarrassed by boys.
Karen: Well, if we were mixed, I1'd be in a lowex

set, And I'd be really embarrassed with boys

around. When the test marks were read out,

86



I'd be petrified in case I was near the bottom.

It's freer in a girls' set. You can speak
more freely. I'd always be wondering what I
looked like, or if my hair was sticking up

(giggle). I'm much more relaxed with girls.

Despite the perceived advantages of segregation to this
group of girls, there was general agreement that segregated

sets should not be expanded to other subjects.

Jennifer: They (the boys) just sit there as though they'rxe
the best. It puts you off., But I don't really
mind in the other subjects. I just keep my

concentration.

Maureen: Well, I suppose in English, I seem to get on

better. I'm more sure of myself.

The girls who would have preferred co-educated Mathematics
sets felt that the presence of boys created a livelier and

more competitive atmosphere in lessons.

Sarah: Well, It's quieter (in Mathematics), there's
no joking like with the boys. It's livelier
somehow (with boys). The girls are competing
with theilads, but it breaks up the lesson,
and things go bettex somehow.

Christine: I prefer mixed, because you fiﬁd lads, they
sort of break the ice, the girls can be dead
bitchy with each other, can't they? And I've
got to do this, and I've got to do that, but
lads; they soon break the ice. They take

everything in their stride.
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A handful of interviews such as those conducted with the
girls of both intakes, cannot go very far in untangling
the complexity of factors which cause so many secondary
schoolgirls to under-achieve in Mathematics and come to
regard Mathematics as a very difficult subgect. Nevertheless

the interviews did provide some interesting pointers.

The great majority of girls of both intakes believed that

the onset of their difficulties in-Mathematics came in

the middle three years of secondary education, and this was
generally associated with an inability to-cope with the

speed at which they were expected to move from topic to
topic. Several girls expressed the need to go over difficult

points again and again until comprehension was achieved.

Several of the interviews with the co-educated intake did
suggest that some of the girls at least had suffered from
the presence of boys in Mathematics lessons, and none of
the co-educated girls could suggest the positive benefits
of mixed Mathematics classes: indeed, there was apparently
very little or no positive communication between boys'and

girls in Mathematics classes.

The girls of the segregated intake generally agreed that

the atmosphere in their Mathematics classes was quiet and
serious. This was appreciated by those girls who werei
bothered by the presence and behaviour of boys in co-educated
classes, but other girls, who were not intimidated by boys,
would have preferred the lively, competitive atmosphere

of co-educated Mathematics classes.

Finally, the Mathematics teachers were generally highly

regarded by the girls of both intakes. Help was readily
available for the girls whether they were in co-educated
or segregated sets., Most teachers were considered to be

supportive,
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These opinions are valuable for the Mathematics teachers

at the school have been very concerned about the general
performance of girls in Mathematics for many years. It is

a matter of policy at the school that every effort should

be made to encourage the girls whether they are taught in
co-educated or segregated sets, and each teacher is conscious
of the need to involve girls actively in the lessons.
Furthermore, the majority of Mathematics teachers is female
and there is a strong commitment to this work. Perhaps

the most significant point to emerge from these interviews

is that despite this strong commitment to equal opportunity
for girls in Mathematics, some of the girls from the co-educated
intake still seem to have been handicapped by the presence

of boys in Mathematics lessons.

MATHEMATICS TEACHERS

Intexrviews were held with six full-time Mathematics teachers,
(four female, two male) who had been on the staff of the
school when segregated setting in Mathematics was introduced,
and all of them had therefore acquired considerable experience
of teaching both segregated and co-educated sets by the

winter of 1985 when these interviews began. Transcripts

of all six interviews are contained in Appendix G.

The only two full-time Mathematics teachers not be be interviewed
were the Head of Department (male), who was a new appointmeﬁt
in September 1982, and the remedial specialist (female) most

of whose pupils were not included in this investigation.

The teachers' comments were inevitably highly subjective
being based on personal experiences with individual sets.
Nevertheless, there was a considerable unanimity of opinion

on many of the points raised in the interviews.

When segregated setting had been discussed in department

meetings in the late 1970s, despite the general concern about
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the under-achievement of so.many girls, several teachers
had been sceptical about the potential benefits of single-
sex sets., Furthermore concern was expressed about forming
segregated Mathematics sets from pupils who had opted to
attend a co-educational school. By 1985, most of these
doubts had disappeared.

Female Teacher: 'I suppose some people would argue that
boys and girls have to compete when they
leave school, so they should be mixed for
Maths., But all we're trying to do is
enable them to cope and gain more confidence.
It's like anything else. There's no point
in sticking to a rigid system if it isn't
working well., We had to do something about
it to help the girls.'

Male Teacher In 1980, I was very much against the idea

(of segregated setting), but I was largely
looking at it from my point of view, but
for reasons I've mentioned before, I do
think the girls have benefited from it,
certainly the two sets I've taught, there's
been greater participation from girls than

had boys been present.'

Female Teacher: 'In a lot more cases than I expected, there
has been some benefit. Not just girls.
When I think of my second year boys' group
last year, I think some of those boys

benefited being on their own.'

Some of the teachers felt that some boys had gained from
segregated Mathematics lessons, but the others felt that
segregation had not really affected the boys at all. All

six teachers however believed that girls had gained more

90



from segregated setting than boys.

Female Teacher: 'Girls benefit most from single setting.
It gives them confidence. The boys don't
seem to miss out., Hopefully, the results
will show the girls doing better. When
I think a few years ago, there were only
four girls in the top Maths set., We've
come a long way since then., The gap

between boys and girls has dropped enormously.'

Male Teacher: I think girls do benefit from it in that
they tend to get more confident, mainly

the fact that they are all together, they're
more confident as a social group and
therefore it comes through in their woxrk.

I know we try to involve everyone, but you
find that girls will not offer comments or

answers when the boys are there,'

Female‘Teacher: I think that girls on the whole benefit more
from single sex setting. Just thinking

back to the classes I've had, I would say,
yes, the girls I have at the moment, a third
year set (of girls), who need, despite the
fact they're the top set, they need a couple
of explanations on most points. And on the
third explanation, perhaps most of them will
have understood it! And I don't think they
mind. I feel there's more contact between
me as a teacher and them as pupils because
they're not afraid to say 'I don't know

what you're talking about; or 'I don't
understand that'. And I feel they're more
inclined to say that than if there are boys

present.'
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The popularity of segregated sets for Mathematics with the

majority of boys and girls was recognised by most of the

teachers.

Female Teacher: 'Most of the children like to work in single
sex sets., It's very popular, even the
fifth year. I have a boys' set this year.
They're happier as a boys' set. They don't

"want to be mixed with the girls for Maths.'

Female Teacher: 'I think the girls are in favour of being on

their own; indeed, they've told me they

prefer being on their own.'

All six teachers felt that segregated setting was of much
greater value in Lower School (first and second years) than

in Upper School (third, fourth and fifth years).

Female Teacher: 'I like single setting in Lower School. 1
really do., 1 think it's smashing there.
Both girls on their own and boys on their
own.; You can really get to grips with a
class, you can develop a relationship which
works, I wouldn't want to go back to mixed

sets lower down the school.,'!

Female Teacher: 'I think to the majority of children, single
sex sets are better (surprisingly), early
on than further up the school. I think the
first year children - particularly the girls -
appreciate not having to put up with boys
who, at that point, can be an annoyance, and
I think they appreciate being able to get
on with it without them prodding and poking

and making rude comments.'
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One teacher described how first year boys and girls differed
in their approach to a particular lesson. This example
provides support to the view that 11 and 12 year old girls
are both less interested and less competent in practical work

than boys.

Male Teacher: 'We did practical work with a first year all-
boys set and then an all-girls set. Same
ability. It was practical work on measuring.
We did the estimations in class, we talked
about estimating, and the attitude then was
the boys were really, really keen and wanted
to get out and measure and when they went

out to measure, they were very, very accurate
and worked extremely hard. They wanted to
make sure their results were right, They

did the exercise, and then checked their
work. The estimations and measurements of
the two sets were similar, but the way the
girls worked when they had to go out, they
did not have the same attitude. They '
weren't enthusiastic, and their approach was
very haphazard, they would put the tape
measure down and sqiabble as to who should
hold it. Then someone would walk off with it.
They didn't seem to be able to organise
themselves, A rough guide or estimate was
good enough. Most of them were not prepared
to measure carefully and check their answers.
They lacked the willingness to ensure the

work was right and accurate.'

One serious disadvantage of segregated setting was that it
inhibited fine setting (the practice of placing pupils in
sets where they are very closely matched by ability). This
did not matter in the first and second years, because the
pupils were traditionally placed in broad ability bands for

Mathematics at this stage, and this was still possible with
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segregated setsy When it came to exam work in the fourth
and fifth years, however, the teachers felt it important
that the most able boys and girls in particular should be

combined in a co-educated set.

Female Teacher: !'The very top end feel they would have been
happier with the opposite sex because there
would have been closer setting - there would
not have been such a wide ability range. They
say guite a‘lot - at timesthe brighter girls
and boys have been very bored because the
teacher has had to go over particular points
again and again. At that ability level there
is no question of them being bothered by
the presence of the opposite sex, they would
revel in the competition. Even the shyest
girl in the top set - who is very capable -

would have preferred mixing for Maths.'

Four of the teachers interviewed believed that segregated
setting had created discipline problems in some Mathematics
lessons with the older pupils. These problems were most
serious in the lower ability boys' sets, but the girld sets
too were sometimes difficult to teach. These four teachers
believed that among older pupils, mixed sets were better
behaved.

Female Teacher: 'I think we have created discipline problems
at the top end of the school - the older
pupils. There isn't the flexibility to
separate Bill Bloggs from Joe Soap as you
would have been able to with mixed sets.
It's not only the boys' sets, some of the
girls' sets are very difficult, in the upper
age bracket, and I think this is because

they're separated,
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Male Teacher:

The fourth year boys' set I had last year are
very hard to teach. 1 do feel that if

they had been leavened with some girls, they
wouldn't have been quite so difficult, and
some of the behaviour wouldn't have taken
place, because they wouldn't have done the
sort of thing they were doing in front of

girls, They would have lost face.,'

'I think that with low ability boys, the

discipline problems are immense. One third
yvear boys set I had were particularly bad,
there were many discipline problems and
motivation was very difficult, They didn't
have the concentration, and nothing seems
to settle them.

Mixing the sets does have a settling effect,

because even the girls when they're together

(pause) they'tend to set each other off.

When they're mixed, they wouldn't say some of

the things they say in a single sex group.'

One teacher, however, strongly disagreed with these views

about discipline.

Female Teacher:

'I personally think that discipline is better
in single sex sets - they're far too easily
distracted, soxrt of not by the amount of
work they're doing oxr the type of work
they're doing, but by distractions that
have nothing to do with the work, The fifth
year group I took last year - a mixed group -
I'd had some of those boys and girls forx
three years and I felt that some of the girls
would have benefited from not being with
boys. They would have settled and concentrated

more on their own.'
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The teachers were asked whether they were generally in favour

or against segregated setting in Mathematics. All six had
mixed opinions and were unable to give a simple positive

or negative reply., They felt that many individual pupils

had benefited from segregated setting, and this was particularly
noticeable among first and second year girls. Nevertheless,

they all recognised that segregating the sexes for Mathematics
had also created problems.

Female Teacher: !'Summing up; it isn't simple to judge single

sex setting., It's not black and white. It's

a beautiful collection of shades of grey.'
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CHAPTER 6

CONCLUSIONS AND IMPLICATIONS OF THE STUDY

The main objective of this study has been to assess the

effects of segregating a group of girls for Mathematics
lessons for a period of five years in terms of both
performance and attitude.

In terms of performance, the findings do not provide a clear
picture. The results of the Tameside Numeracy Test (taken

in the third year) do suggest that segregation improved

basic numerical skills in the first and second years, for

the segregated girls performed better on 11 of the 13

topics of this test, and on five of these topics the difference
was significant. This finding supported the results of the
'pilot experiment' of 1978-80 in which a group of segregated

. second year girls performed considerably better on a series

of Mathematics tests than a group-of girls of similar

ability who had been taught in co-educated sets.

On the other hand, the results of the Four Short Tests,
which were taken at the end of the fourth year and which
contained many items requiring problem solving skills,
suggested that segregation had not improved performance;
indeed the co-educated girls performed significantly better
than the éegregated girls on one of these tests. The
segregated girls performed better in the other three tests
however, although in each case the difference was not

significant.

The results of the two groups of girls in the Mathematics
external examinations taken in the fifth year were very
similar, again suggesting that single-sex Mathematics sets
had had little effect on the overall performance of the

segregated girls as a group.
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An analysis of the 'O' Level Mathematics results of both
boys and girls at the school since 1971 revealed thaf the
performance of girls (whether they have been taught in
co-educated or segregated sets) has improved considerably
in recent years. This supports the view that a school
which devotes attention to providing girls with an equal
opportunity in Mathematics lessons over a number of years

can be successful without resorting to segregated teaching.

The responses to the APU Mathematics Attitude Questionnaire,
taken at the end of the fourth year, indicated that both
groups of girls had similar perceptions of both the
difficulty and the enjoyment of Mathematics. The segregated
girls however regarded Mathematics as signifiéantly less

useful than the co-educated girls,

Almost all .of the co-educated girls who were interviewed
first began to experience difficulty with Mathematics after
the beginning of the second year of secondary education.

The girls were generally critical of the behaviour of boys

in Mathematics lessons, but this apparently caused much

less difficulty to most of them than the speed with which
they were expected to move from topic to topic. Nevertheless
it appeared that a minority of these girls were intimidated
by boys to the extent that performance in Mathematicé was
affected. |

A majority of the segregated girls who were interviewed
approved of all girls' Mathematics sets and they suggested
that segregation provided a congenial working atmosphere.
A minority of this group however believed they would have
benefited from the livelier classroom environment which

they felt the boys create.

All six Mathematics teachers who were interviewed had mixed
feelings about segregated setting., There was general
agreement that first and second year girls benefited more

from this arrangement than either boys or older girls.
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Some of the teachers were concerned that segregation prevented
fine setting. This was perceived as a disadvantage among
older and more able pupils and could at least partially
explain why the segregated gixrls performed no better than

the co-educated girls in the fourth and fifth years.
Additionally some teachers believed that segregated setting
increased discipline problems with older pupils although

this was more apparent in the boys' sets.

Even though this study indicates that segregation was of

no long~term benefit to the girls in terms of either attitude
or performance, it is felt that segregated setting may
nevertheless be worth preserving in the first and second
yvears, Research referred to in Chapter 2 suggests that
girls from primary schools generally experience greater
problems than boys in adjusting to secondary Mathematics

and the findings of this study do indicate that 11 and 12
vear old girls benefit from segregated Mathematics teaching.
(It is perhaps worth mentioning at this stage that the
author is presently conducting a supplementary piece of
research into the Stamford High School intake of 1981,

which was taught Mathematics in segregated sets in the first
three years and co-educated sets in the fourth and fifth
years, in an attempt to discover if this 'balance' is of

long-term benefit in terms of performance and attitude).

If segregation in the first and second years is persevered
with,more thought could be given to the design of a
distinctive Mathematics course for girls., It is not
appropriate here to outline such a course, but it is worth
referring to the work of Kelly (1981) who was similarly
concerned that girls should begin their secondary science
education on a more equal footing with boys. Many of

her guidelines for an introductory science course for

girls would be equally appropriate for Mathematics.
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Furthermore, such a course could well give more attention
to problem solving skills, for the results of the Four
Short Tests revealed that boys generally performed better
than both groups of girls. Similar findings were obtained
by Fennema (1974) and Wood (1976).

Practical Mathematics should undoubtedly be an important
element of a distinctive course for girls. This particular
need was highlighted by the male Mathematics teacher at

the school who noted the superior approach of first year

boys over a girls' set on a practical exercise (see Chapter 5),
and all three of the APU Secondary Surveys of Mathematical
Development (1980, 1981 and 1982) refer to practical items

on which boys performed significantly better than girls.

Thought should also be given to designing many individual
problems in terms which refer to feminine activities and
interests, for there is evidence that not only do girls
respond more positively to such problems, but also that
they are more likely to be successful with them (Milton
1958, Graf and Riddell 1972),

It is, of course, recognised that nothing novel has been
suggested here, After all, the Cockcroft Réport (1982)
stated that for all pupils, computational skills should

be related to practical situations and applied to problems,
and there is no doubt that the Mathematics Department at
the school is attempting to apply the major recommendations

of this Report.

Although the school has made considerable progress in
improving the performance of girls in Mathematics, it 1is
apparent that some older girls are still under-achieving

in Mathematics whether they have been taught in segregated
or co-educated sets. A special scheme of work designed to
stimulate the interest and imagination of 11 and 12 year old

girls taught in segregated sets could not only improve
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attainment but also help those gifls to form more positive
attitudes to Mathematics. A sound foundation in the first
and second years could eventually lead to parity of

performance with the boys in external examinations.

In terms of attitude, it is a matter of some concern that
the segregated girxls perxrceived Mathematics as significantly
less useful than co-educated girls for this finding has
disturbing implications particularly in ferms of the
relationship between the perceived utility of Mathematics
and the likelihood of studying the subject beyond the age
of 16. Too much emphasis should not be placed on this
finding, however, for the author could find no evidence

of other research which could be used to refute or support
this result, It would certainly appear that the effects of
segregation on attitudes to Mathematics would be a fruitful

field for further research.

Finally, some words of caution are needed concerning the
interpretation of the results of this study. It must be
remembered that the work was confined to one school, and
although this had the great advantage that many of the variables
which occur when pupils from different schools are compared

it does mean that the number of girls who were involved was
small and this naturally limits the value of the results.
Additionally Stamford High School (1like all other schools)

is a unique institution, and it would therefore be quite wrong
to assume that if similar segregated setting arrangements

were established in another co-educational secondary school the
same results would occur., In other words, extreme care needs
to be taken in applying the findings of this study to the

widex educational scene,

It was also unfortunate (from the point of view of this study)
that comprehensive education was introduced in 1980. Although
the transition seemed to be made very smoothly, and care was
taken in this research to account for the differences between
the two intakés, there would have been greater confidence in
the results had the two intakes been more closely matched in

terms of ability.
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