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ABSTRACT

Thevobject of this enquiry is to investigate how sex
differences in mathematics develop in the early years of
secondary schooling, and to try and identify specific areas
of mathematice in which one sex out-performs the other for this
age group.

As a background to the enquiry the biological bases for
differences between the sexes are considered and some well-
established psycheclogical sex differences are mentioned, along
with some commonly held misconceptions about sex differences.

An examination of previous research into mathematical sex
differences reveals that before the age of eleven thefa is
little difference between the sexes. However, from this age
upwards boys® ability in mathematics develops more rapidly
than girls'. The cause of this is a complex interaction of
biological, personal and social factors in which education
plays a very important part.

The subjects of the enquiry were a complete first year
in an eleven to fﬁurteen high school, who vere given standardised
mathematics and English attainment tests on entry to the school.
In order to measure their mathematical development the subjects
wvere tested again a year later using a similar mamhematiés test.

A comparison of the two mathematics tests shows that the
boys achieve higher average marks than the girls and that the
difference is larger for the second test. ' However, neither
difference is sufficiently large to be significant. The boys!?
marks were significantly more variable thaﬂ the girla' and the
correlation between the two tests was higher for the boys

indicating that the boys performance is more consistent over



the period of the enquiry. A comparison of the mathematics tests
with the Bnglish test shoiwis higher correlations for the girls

than boys which implies that girls who are good at mathematics

are more likely to be good at English than boys or vice versa.

A breakdowm of the two mathematics tests into specific areas reveals
that the boys are more capable of answering questions involving
fractions, comparisons and measurement than girls. If this

applies to all children, then in order to achieve equality

between the sexes in mathematical ability, a different emphasis

»

in the teaching of these areas will have to be sought.
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INTRODUCTION

According to the Equal Opportunities Commission (c 1980) the
Sex Discrimination Act of 1975 makes sex discrimination unlawful in
education. Yet one reads regularly articles in the press bemoaning
the lack of female mathematicians and scientists (see Kelly (1981)).
Careers are obviouely affected by subject choices in schools and a
glance at the ordinary and advanced level G.C.E. resulte in Figure (i)

shows why females are so0 poorly represented in these fields. However,

Subject and level Males " Females
Mathematics 'A' 76.0 24,0
Mathematics 'Ot 61.7 38.3
Physics 'A* 81.1 | 18.9
Physics '0° 7545 | 24.4
Chemistry 'A? 69.1 30.9
Chemistry *0° 64.2 35.8
Biology ‘'A! 46,3 53.7
Biology 0! | 40.2 59,8
French 'Af 35.9 64.1
PFrench *'0¢ 40,2 | 59.8
English Language 'O . 42.6 57.4
English Literature 'A' 44.8 552
All Q' levels 49.5 50.5
All *AY levels 5645 43.5

Figure (i): Percentage passes by sex out of all passes in selected
subjects at 'O and 'A' level - Summer 1979.
(Source: D.E.S. Statistics of Education Volume 2

School leavers C.S.E. and G.C.E. 1979, Tables 31 and 32)



a more general vieuw of the results shows that there is litile reason
to conclude that girls are less intelligent than boys., It is
:a.pparent though, that differences in the cognitive abilities do
exigt. Are these differences inbuilt into boys and girls or do
they occur as part of the process of growing up? 1If schooling is
responsible, do boys and girls respond differently to the same
treatment or are boye and girls treated differently in school? The
D.E,S. (1975) iteelf states that there is evidence to show that
there are some differences in the curriculum that "militate against
the personal development or the career prospects of girls". As
will be shown in the first two chapters there are no simple answers
to these two questions but clearly if boys and girls are heing
treated differently then the law is being broken, There is one
school of thought which eays that education should allow each sex
to develop in ite ovm way and thus emphasise any differences
between the sexes that are intilt, Contrary to this are those who
feel that to let sex differences develop in this way severely
disadvantages females competing for equal rights in what has, up
to very recently, been a predominantly male world.

Biggs (1967) has shown that boys and girls respond
differently to different types of teaching and it may be that
if mathematical equality between the sexes is to be achieved then
boys and girls may need to be taught with different emphases.
Such is the current concern about cognitive sex-differences that
‘there are a nunber of p;ojects in existance, two atleast of which
deal specifically with mathematics. The "HMathematics Education
and Girls" project is being sponsored by Britigh Petroleum at
Sheffield City Polytechnic and the “"Girls and Mathematics"

project is being conducted at the University of London Institute



of Education. Recently, the "Girls and lMNathematics Association"
‘has been formed to look at why girls do badly in mathematics
(Times Bducational Supplement, (9:10:81)).

Although there has already been a certain amount of research
_ work dealing with sex-differences in mathematics, the lisgt is not
extensive aﬁd a large proportion of it originates from-the United
States. Recent studies in the United Kingdom by Preston (1972),
Wood (1976) and Sherma (1979) have concentrated on sex—differences
in mathematical performance in public examinations. These studies
highlight differences in the emd product of our educational system.
Many writers, for example Hutt (1972), Lynn (1962) and Shuard (1981)
feel that sex—-differences in matﬂgmatics are caused much earlier in
life, possibly even in pre-school days. The DuE.S. (1975) indicates
that creative play in the early stages of primary school might
unintentionally be responsible for later sex-differences in
mathematics and science.

Clearly it is nscessary to look at each stage of schooling
in order to analyse and remedy, if that is what society wants, any
sex—-bias which might exist. This study examines the previous
research in the area of mathematical sex—differences and loocks at
the mathematical development of a group of boys and girls over a
period of a year at the begimming of the secondary school to see
whether any differences between the sexes are becoming apparent

at this stage.



CHAPTER 1.

BIOLOGICAL AND PSYCHOLOGICAL SEX-DIFFERENCE

1 « 1 The "Hature" v "Farture™ Problem,

According to Hamburg and lunde (1967) sex—differences in
human behaviour are determined by genetic, hormonal and
environmental factors., There are those such as Blackstone andg
Weinrich-Haste (1980) who would argue that the gender role is
developed entirely by the learning process. The corresponding
parts played by biological and envirommental factors in the
development of sex—differences has become known in ps&chologica.l
terms as the "nature" versus "nurture" problem {see Biggs (1962)
p 130). Whichever stance one adopts it is obvious that education
has a very important part to play in the differences which exist
between the sexes. In mathematics, teachers try to treat both
sexes in the same way (although the Equal Opportunities
Commiesion (c1980) point out that in practice this may not be
go) and hope that they will become equally proficient in the
subject. Either through bioclogical differences or through
differences in the environment this, as will be shown in Chapter
2, does not happen. It will be helpful before examining the
mathematical differences which the sexes exhibit to take a more
general view at the biological aspects of sex—differences.

1 « 2 Biological Sex-Differences

Every cell of a human being contains forty-six
chromosomes, twenty-three of these being from each parent which
align themselves in pairs., The twenty-third pair determines the .
sex of the individual and consiste of an XX pair in the female
and an XY pair in the male. A mother can only endow her child
with an X—-chromoéome, so it is the father who determines the

sex of the child, There are several consequences of the
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differences in the sex-chromosomal composition of men and women.
The male, for example, is more susceptible to a mumber of recessive
disorders and illness in general, sc mich so that whilst the ratio
of male live births to female ones ir 106 to 100,by the sixth
decade this ratio has been reversed (see Hutt (1972)). Hutt writes
that "the adage of the male being the stronger sex seems to be
limited very much to physical strength". Ounsted and Taylor {1972)
attribute this phenomenon to the characteristics of the Y-chromosome
and postulate that it is also responsible for the slower maturation
of the male and the greater variability in some male features and
functions.

The functions of an enimal are regulated by the nervous and
endocrine systems. The endocrine system consists of glands or
organs whichl secrete chemical substances, hormones, into the blood
stream. Some of these glands, notably the gonads, adrenals and
the pituitary behave differently in the two sexes. The gonads,
(testes in the male and ovaries in the female) and to a lesser
extent the adrenals, are responsible for secreting the hormones
(testerone in the male and ocestrogens and progesterone in the
female) which are responsible for sexual development,but the
release of these hormones is under the control of hormones called
gonadotrophins from the pituitary gland which in turn ie controlled
by the hypothalmus of the brain, The female is hormonally more
complex than the male with hoth the pituitary and the gonads
producing two or more different types of hormone. More importantly,
the hypothalmus functions differently in males and females
instructing the gonads to output fairly constant amounts of hormones
in males, whilst in the female the gonadal output is cyclic, one

consequence of which is the female menstrual cycle.
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The sex hormones exert an influence on many non-sexual
functions. Testerone, for example, promoies tissue grouth,
vhereas the female hormones control the amount and location
of fat deposition, There are a variety of other non-semal
differences betveen the sexes which can be attributed to
genetic or hormonal sex-differences. A selection are listed
here. Up to puberty girls mature ahead of boys, crawling,
walking and talking earlier, on average. Girls are shorter and
lighter from birth to about the age of eight, and their calorie
intake is less. Boys, on the other hand,are physicé.lly stronger
and more aggressive than girls. The sex hormones are also
responsible for the characteristic changes in males and females
which ocour at puberty and these are controlled essential;y by
the hypothalmus. Since the hypothalmus is such an important

control centre Hutt (1972) postulates that "it is unlikely that
other non-sexual functions controlled by the hypothalmus remain
entirely unaffected by its differentiation according to sex".

1 . 3 Paychological Sex-Differences.

A great deal of research has been carried out in the area
of non-gexual differences between the sexes especially in the
peychological field and it is one small ;part: of this which is
the concern of this thesis. There is one school of thought
which argues that all psychological sex-differences are entirely
the result of the learning procesa which is quite independent of
any chromosomal or hormonal sex differences., Hampson (1985)
writes that "the gender role +se.s is differentiated through
learning during the course of many experiences of growing up".
Implied in this statement is that if boys and girls are treated

identically there should be no observable psychological differences
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between the sexes. However this standpoint has many critics,

amongst them Hutt (1972) and Beach (1965) who writes that despite

the fact that such a theory cannot be tested it is likely that
there are sex differences in the functional characteristics of
the male and ferale brain which are manifest at birth and have
some effect on the learning process. Similarly implied in this
statement is the fact that if boys end girls are treated
identically it is likely that there will be observable differences
in some agpects of their mental development. Hevertheless both
factions are in agreement that the learning processes have an
important part to play in the requisition of psychological sex-
differences and gender roles.

HMaccoby and Jacklin (1975) give a list of thece differences
between boys and girls, wvhether due to conditioning, or biological
differences, or, as is more likely, a combination of the two,
which have been well established by research.

Te Girls have greater verbal ability than boys, particularly
from the age of 11 onwards.

2. Boys excel in visual-gpatial ability in edolescence and
adulthoed, but not in childhood. -

3 Boys excel in matl;ematical ability. Up to the age of
twelve or thirteen there is no appreciable difference
between the sexes but after that, boys' ability increases
more rapidly than that of girls.

4.  Males are more aggressive.

The next chapter will be concerned with a reviev of research
looking into the area of sex differences in mathematics to see
whether recent research in Britain reinforces the conclusions

reached by Maccoby and Jacklin about male mathematical superiority.
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It will be found that the majority of research does back them
up. In the light of some of the reasons given for male
superiority it is worth noting some of the other conclusions
reached by Heccoby and Jacklin who made two other lists of sex-
differences. The first contains unfounded beliefs about
psychological sex-differences and the second contains a list

of differences which at the time there was too little evidence

t; confirm or contradict.

Se Neither sex is more susceptible to rote learning or better
at performing tasks that require a lot of thought,

6. Neither sex is more analytic (unless the task involves
visual-spatial ability).

Te There is no sex~difference in achievement motivation,
although boys and girls are motivated in different ways.

8. There is not enough evidence to determine whether girls
are more timid or anxious than boys,although girls and
teachers tend to think that this is so.

9. Some studies show boys to be more competitive than girls
but there are many studies which find no difference betwéen
girls and boys.

10. In childhood, girls tend to be more compliant to the demands

of adults but not to other children.
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CHAPTER 2

A REVIEH{ OF PREVIOUS RESEARCH

2 . 1 Sex-Differences in Mathematical Attainment.

In order to make such statements as those listed in the
previous chapter, Maccoby and Jacklin (1975) mede a thorough
review of the literature in which such research was likely to
be published between January, 1966 and Spring,1973. In all
they reviewed thirty-five pieces of work relating to sex-differences
in mathematics. Of these, fifteen showed no differences between
the sexes, four favoured girls and the remainder showed that
boys or men achieved higher average scores than females of the
same age. It is interesting to note how these differences are
distributed over the age range,from 3 to 21 years,covered by
these thirty-~five surveys. All four of the studies in which the
girls came out on top were in the age range three to ten. All
sixteen which favoured the males occured in the age range from
twelve to twenty-one.

In addition to the ahove resea:r‘ch, Maccoby and Jacklin
hed available to them a similar collation of studies completed
between 1928 and 1965, and summarised in a preceeding volume
by Maccoby (1967). Here, of the forty studies dealing with
counting, computation and mathematical reasoning, seven
favoured girls, twelve favoured boys and men and -the remainder
showed no difference. All three studies on counting (between
the ages of two and six) showed girls to be superior. Of the
studies on computation three favoured girls (aged eight and
thirteen), one favoured males (from nine to twenty~three years
of age) and the remaining thirteen showed no difference.

However, in eleven of the twenty studies dealing with
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mathematical reasoning,boys and men (with an age range from eight
to adulthood) came out on top,but on .only one test did girls (aged
eight) show themselves to be superior.

Since many researchers into sex-differences in mathematics
give spatial ability as one of the causes or reasons for
mathematical differences it is worth looking at Maccoby (1967)
and Maccoby and Jacklin's (1975) summaries of this field.

Maccoby reports that in twelve of the esighteen studies reviewed
boys were superior in spatial tasks and the rest showed no
difference, Maccoby and Jacklin list seventy-seven studies

(or ninety-nine if different ages within_each study are considered).
Of those, thirty-~four show men and boys above the age of seven to
be superior and five favour girls, all less than ten years of

age.

So there is a lot of evidence to support Maccoby and Jacklin's
cla.imé about sex differences in mathematical and spatial ability.
Most of the research summarised above was American in origin,
but recent work in Britain only serves to add weight to their
findings.

Pidgeon (1960) found that at 7+ girls were slightly ahead
of boys in their scores on a standardised mechanical arithmetic
test., By the age of 10+ this difference had increased to three
standardised-points, and girls of this age were also slightly
shead in problem arithmetic. At 14+ the girls were only slightly
ahead in mechanical arithmetic but the boys were almost five
points ahead in problem arithmetic "indicating", as Pidgeon
wrote, "that there is a distinct falling off in the performance
of girls in this subject between the ages of eleven and fourteen".

Douglas et al (1968) found that at the age of fifteen boys meke
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higher scores in mathematics tests than girls ard this holds
across all social classes. Research by Wood (1976) and Sharma
and Meighan (1980) shows that boys out-perform girls in *0O¢
level Mathematics examinations, both in multiple choice and free
response types of ¢uestion. Recent publications by the
Assessment of Performance Unit (1980 a, b) show that at the age
of eleven girls scored significantly higher marks in computation
and boys in length, area, volume and capacity, applications of
mumber, and rate and ratio. In the other nine categories tested
there was no significant difference in the scores of boys and
girls, However, by the age of fifteen boy's had higher mean scores
in every sub-category surveyed and in all btut four of the fifteen
sub—categories (modern algebra, modern geometry, probability
and statistics) the differences were significant. Purther
analysis of the fifteen-year-olds' data shows that the boys®
higher mean scores are due to a preponderance of boys in the
top performance bands than to a preponderance of girls in the
lowest bands.

The comparatively poor performance of girls at the secondary
level is not confined to Britain and the United States. In a
gsurvey of twelve countries Husen (1967) reports that in forty
of the forty-two populations surveyed (aged thirteen or of pre-
university age) boys came out on top in overall maths scores,
the two exceptions .'being Israeli third~-formers and Australian
pre-university maths specialists., The mean sex difference
amongst thirteen year olds was highest in Belgium, Japan, the
Netherlands and England, and the smallest sex differences
throughout were found in the United States and Sweden, although
there was very little difference in the scores of male ani female

pre-university maths specialists in England. Pidgeon (1967),
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commenting in the English report of the International Survey,
puts this down to the very fact that they are specialists and
the ratic of males to females in this population was greater
than 5 : 1. In a study of sex differences in mathematical
attainment in Irish Schools, Nevin (1973) found no difference
between boys and girls at primary level, but reported that
girls fell behind boys in secoﬁdary schools and their leaving
certificate results were ccrrespondingly poor.

So, a&s Pidgeon (1967) writes, "there is very strong
evidence that fhe mathematical performance of boys is
superior to that of girls over most of the secondary age
range". Indeed there seems to be some justification also for
the claims of Walkerdine and Walden (1981) and St. John-Brooks
(1981) that up to the age of eleven girls are zhead of boys
in arithmetical performances. St.John-Brooks pointe out that
in the days of the 11 plus, tesis were standardised by some
anthorities to be biased against girls so that girls did not
end up getting more grammar school places than boys.

If there is a genefal concensun of opinion by researchers
that boys are superior to girls in mathematical attainment at
the secondary level, then this is contrasted by the varying
explanations given for this difference. These explenations
are grouped loosely together in the following subsections.

2 . 2 Factorial Analysis.

Early psychological researchers tried to isolate the
various factors involved in different abilities. Spearman
(1927) found that the most important factor in all abilities
was basic intelligence, which he labelled g. Researchers in

the mathematical field tried to isolate a mathematical group
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factor which wvas common to all branches of mathematics., Barly
researchers found that there was not a factor that was common
to mathematics. Spearman himself, felt that arithmetic and
geometry involved different abilities. Oldham (1938)
reported that the?e was no large group factor: evident vhen
arithmetic, algebra and gecmetry were taken in pairs or all
three together and when group factors did exist they were due
10 extraneous influences such as teaching methode or the
application of mumber to geometry. She could see no reason
to justify placing the three branches of mathematics in one
class for the purpose of examination,

The research which is of most interest in this field
seems to be that of Blackwell (1940). She found that different
factors are involved in the mathematical ability of boys and
girls. For both sexes she discovered that the most important
factor was general intelligence {g). Second in importance
was a spatial factor (o), although this plays a greater part
in the mathematical ability of boys than of girls. Girls then
have a verbal factor, (v), whereas boys have a verbal reasoning
factor (w), which makes it easier for boys to follow through the
logical steps of an argument. In addition to these, there is
evidence that girls possess a fourth factor (x), which is the
ability to retain data in an exact form. However, Blackwell
vas able to find no overall mathematical group factor.

This is contrasted Sy more recent work by Barakat (1951 a, b)
Lee (1955) and Wrigley (1958) who found that a mathematical
factor does exist. Wrigley criticses the statistical techniques
used by Blackwell and Oldhan and says that their findings are

actually consistent with the hypothesis of a group factor for
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mathematical ability even though they claimed the opposite.
But he does not question the factorial differences for boys
and girls. Barakat (1956) however, finds the same four factors
for the mathematical abilities of hoth boys and girls((i) a
general factor g, (ii) a group factor for mathematical ability,
(iii) a verbal factor, and (iv) a visuo-spatial factor) ,
though he does say (1951 a) that he found minor differences
between the weighting of the factors obtained for boys and girls,
Blackwell mentions the spatial factor playing a greater
part in boys' mathematical ability compared with thaﬁ of girls.
As has been mentioned earlier there is considerable evidence
that males excel in spatial ability. The research for this
has been well documented by Maccoby (1967) and Maccoby and
Jacklin (1975) and leads Fennema (1974) to comment that "the
most promising intellectual factor that mey partially explain
boys' superior mathematics performance is spatial ability";
It is not proposed here to review the literature concerning
sex differences in spatial abilities but merely to comment,
along with Hutt (1974) and Gray (1981) of its apparent existenee
in favour of boys from early adolescence onwards. Since the
work of Blackwell (1940), Barakat (1951 b), Wrigley (1958)
and Macfarldne Smith (1964) has shown that a spatial factor
plays an important part in mathematical ability, it seems
sengible to combine these two sets of.findings and say that
it is-likely that spatial ability has some bearing on the
mathematical differences between boys and girles. Of particular
note, comments Fermema (1974), is theparallel improvement of
boys in spatial and mathematical abilities at roughly the same
age, tut as St. John-Brooks (1981) points out, the relationship

between the two is not really well understood.
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With the exception then of spatial abilities, the evidence
for the different factorial make-up in the mathematical abilities
of boys and girls is Bcant,y, and even if a difference does exist
there is no attempt in factorial analysis to explain whether
such a difference is genetic or conditioned,

2 « 3 Biological Fectors

This is one area in the question of sex-differences in
intellectual gbilities which is shrouded in mystery and controversy.
Opinions range from that of Blackstone and Weinrich-Haste (1980)
whe atate that "sex-differences in cognitive abilities have no
biological and physiological base", to those of Benbow and
Stanley (1980) who feel that girls are intrinsically less able
mathematicians. In fact, as Gray (1981) pointe out, there is
very little research which exists for the simple reason that
it is very difficult to set up a control group against which
t0 measure any experiments. DMost of the research which does
exist is in the area of spatial ability. Stafford (1961) has
put forward evidence that aptitude for visuwalizing space has
an hereditary component tranemitted by the X-—chromosotte. He
draws his conclusions from correlations of spatial zbility
between parents and their offspring. However, Gray (1981)
comrents that recent experiments have failed to confirm these
earlier findings and a study by Besch et al (1961) chows that
there is unlikely to be a direct biologi;:al link between mental
and physical growth.

In the mathematical field there is even less material
dealing with biological influences on observed sex—differences.

In their 8tudy of Mathematically Precocious Youth, Benbow,
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Stanley (1980) and other researchers at the John Hopking
University found that in the mathematical portion of their
Scholastic Aptitude Test, boys scored far higher marks than girls,
The greatest difference;. they recorded was amongst the most
brilliart youngsters. They concluded that the differences which
they found were too great to be accounted for by socialization
alone and therefoi'e genetic differences must play a substantial
part. However, they do concede that "our data are consistent
with mmerous alternative hypotheses". Their findings are

in fact criticised by Shaeffer and Gray (1981),who feel that
environmenial factors such as teaching materials have more
effect on the comparative development of boys and girls.

One is left to conclude that the part that biological
differences play in the mathematical differences of boys and
girls is just not known, Fennema (1974) comments that in any
case

"The argument appears to be an academic one. 7.2 o 7.

The number of females who elect not to study mathematics

end who achieve at lower levele is much larger than :

any differences in inmate ability would dictate., There-~
fore other factors must play a deciding role".
Whilst this may be true, it would be helpful to know if such
differences did exist, because then it might be possible to
correct for them ocur teaching,.

2 « 4 Envirormental Contritutions

If the previous section was noted for its brevity this
will be more then compensated by the research evidence in this
area for two reasons. PFirstly, it is relatively easy to control

an experiment dealing with a specific environmental factor
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{although it i.s very difficult to control all the variables
that may effect the area under investigation). Secondly, there
are a-large number of ways in which the environment may affect
the learning process of boys and girls, for example, teaching
methods, types of schools, sex~-sterecotyping and the attitudes
of boys and girls to learning. Because of the interactions
between these areas it is very difficult to put a particular
piece of research into a pafticular category and there will be
an inevitable overlap between categories but there follows an
attempt to classfiy reasons given by researchers for
mathematical sex—differences.

2 « 5 The Effects of Schooling.,

Between 1959 and 1961 the N.F.E.R. conducted a survey
into the effects of various teaching methods in primary schools
on mathenmatics attainment and attitudes. The author of the
report,'Bigge (1967), postulated that girls code more narrowly
than boys (that is that boys are more able to relate a
situation to a similar one which has occured and hence develop
a greater depth of understanding, whilst girls are more
concerned with the method or task in hand and hence adopt
rote~learning techniques). Amongst other things, it was found
that boys and girls reacted differently to different teaching
methods. Girls obtained higher scores on tests requiring rote
rather then insightful learning and were also found to be less
number anxious under more formal traditional teaching methods.
The experiment congisted of exposing ohe group of pupils to
structural teaching methods (that is those using apparatus
such as Diene's Apparatus) and a second group of pupils, the
controls, to traditional methods. Structural methods were

found to be most successful with highly intelligent boys.



Hovever, it is perhaps more striking that whilst boys made steady
progress over the two years the experiment was run, theexperimental
girls had, after the first year, much higher anxiety and lower
concept scores than. the controls. During the second year, though,
these girle made extremely good progress, more than making up

for the initial decrement. This leed Biggs to conclude that

"girle need rather more structural experience than boys if they

are to possess an equally sound grasp of mathematics",

In a survey of schools in the East Midlands, Sturgess
(¢ 1972) found that girls acﬁools hed adopted more modern texts
than had boys schools, but this ias explained by the fact that
many teachers in boys schools are concerﬁed about thesuitability
of modarn texts for boys who will follow engineering courses
and trade apprenticeships on leaving school.

Jones (1973) reported comparatively few differences between
the sexes at the age of 11 in the methods used to solve mathematical
problems but he found that those differences which did exist were
greater in a more formal teaching situation than in an open one.
He concluded that the female personality traits of a desire to
conform and to accept the methods presented are increased by a
formal and competitive environment. This could stunt girls*
progress, and to overcome this they need to be encouraged to
look for alternative methods for angwering problems. Preston
(1972) advises careful consideration of the content and learning
experiences offered to secondary school girls. His findings
seem to indicate a need for the mathematical experience to be
directly related to the enviromment of the female esdolescent.

Other researchers offer the different expepiences given

to primary school children as the cause of mathematical sex
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differences in their school careers. Byrne (1978) states that
"girls are often discouraged from mathematical work in the
primary years. They therefore dislike it in the secondary
years". The Equal Opportunities Commission (¢ 1980) reporte
that there is an increasing body of evidence to suggest that
lack of early activities involving spatial aareness and
‘insufficient experience with mechanical toys and puzzles
are important contributory factors in the later under—
achievement of girls in mathematics and science. This is
also mentioned by the D.E.S. (1975). Shuard (1981) asks the
question "Does success come too easily for primary school girls?"
and suggests that it may be that the over-emphasie on success
in computational skills in the primary school may be counter—
productive in the case of girls because it causes under-
emphasis on facets of mathematics which become progressively
more important in the secondary school,

Parhaps another cause of mathematical sex-differences
is the sex of the teacher. The D.E.8. (1975) points out that
up to the age of seven, children are tanght almost exclusively
by women and between the ages of seven and eleﬁen women
teachers are predominant. At secondary level the balance is
more equal, although there are more men in anthority. Weiner
(1980) feels that such school organigation affects £oys and girls
in terms of both what they feel able to tackle and also their
future career: expectations. It is perhaps more than coincidence
that girls seem to perform better at an age when the majority
of their teachers are female.

Some studies have found that the type of school a child

attends may have some bearing on its mathematical performance,
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although the evidence presented secms somewhat contradictory.
In the International Survey (1967), Husen (1967) reports that
on the whole sex-differences in scores uere much smaller in
co~cducational schools and this is reiterated by Douglas et al
(1968). Preston (1972) found that the attitude towards
mathenaties of girls who study in co~educational establighments
ig different from those who study in all-girle schools. (This
%ill be looked at in greater ietail in the next section.)

In a recent report for the FNational Childrens Bureau,
Steedman (1980) comments that, whilst there is no overall difference
between pupils in mixed and single-sex schools, girls' scores
vere closer to boys'! in single-sex grammar schools than in
any other type of school. In fact there was a difference of
only one tuelfth of a standard deviation in favour of boys.
"This", she writes "confirms other research that shows that
single-8ex grammar schools are the oply type of school in.
which girls at sixteen seem to have an equal chance of scoring
highly in mathematics™. The D.E.S. (1975) states that more
girls in single-sex schools take maths and further mathe at
'A' level than in mixed schools. However, the rest of
Steedman's findings contradict those of Husen and Douglas
beczuse che reports that sex—differences are much the same
for co-educational grammar schools and comprehensive schools
ard: single-sex comprehensives. According to Geddes (1981),
the Assesament of Performance Unit found that both boys and
girls achieved significantly higher scores on the maths tests
if they were in any type of sihgle—sex school , This is
questioned by Steedman (1981) who says that the A.P.U.

madée no digtinction between single-sex grammar and




comprehensive schools,and the performance of girls in grammar
schools accounts for all the differences rep&rted by Geddes.

Nevertheless, there are a number of people who feel that
boys and girls ought to be taught separately for all or part
of the school tiretable. Hawes (1981) argues that the sexes
ought to be separated for certain subijects, such as sciences.
Shawr (1980) on the other hand advocates a return to single-sex
schools if girls and boys are to obtain educational equality.

Mnother factor affecting a pupil's overall mathematics
performance could be the different options that are open to
pupils in the later years of secondary schooling., Fennema and
Sherman (1977) in fact cast doubt upon much of the previous
research into mathematical sex~differences because many of these
studies have not controlled one very important variable - the
previous study of mathematics. In a study umsual for its
outcome Mayer and Bending (1961) reported that scores for verbal
meaning, reasoning, word fluency and rmumeracy were higher for
gixteen year old girls than for boys. The reason they gave for
this was that the girls had taken part in a commercial studies
course which improved their performance in speed and accuracy
compared with that of boys. They found that there were no
gignificant differences at the age of thirteen betwueen the
sexes on the same test.

A study by Sharma and Meighan (1980) which did make some
attempt to take into account previous mathematical experiences
found that there was very little overall difference in the
performance of boys and girls. Sharma (1981) reports that
boys and girls were classified into those with a science

background (i.e. those entering "0t level physics), those with
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a technical sub‘ect background (those entering *0' level
technical drasing) and those with a mathematics background. In
all three groups there was very little difference betueen the
overall performance of boys and girls, This leads Sharma and
Heighan to conclude that if one aims to reduce the differences
between sexes, attempts might have to be made to see that boys
and girls opt to follow the same type of courses in egqual
proportions. However, as Wilson (1981) points out,perhaps

what is more relevant is theifact that far more boys take maths
'0' level than girls and one ought to look into the causes Gf
this rather than to coerce girls into studying physics with the
aim of trying to improve their mathematical performance.

2 , 6 Attitudes To Mathematics.

Another area that may affect the performance of girls
and boys in mathematics is their asttitude towards the subject.
Fennema (1974) comments that throughout school age neither sex
consistently had more positive feelings towards mathematics
but that "measures of attitudes are better predictors of mathematics
- learning for girls than boys". Biggs (1962) reaches tha same
conclusions of boys and girls in primary and early secondary
ages,butthe feels that at the age of twelve or thirteen years
of age girls begin to dislike arithmetic, while after the age
of fourteen bovs show an increas}ng liking for arithmetic and
mathematics. He ccmments that “"these trends in attitude patterns
are acturately reflected in the studies of arithmetical attainment
at this level™.

Studies in the United States by Carey (1958) and Aiken
(1970) both show that at ¢ollege level (i.e. the 18 - 21 age

range) males had g consistently more positive aitituge towards
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mathematics. Carey concentrated particularly on problem solving,
and he found that following a discussion with his subjects about
the desirability of problem solving,women showed some inprovement
in their attitude but there was no difference among the men.
There was, in fact, no sex—difference in the attitude score
after discussion. Also in the United States, Callaghan (1971)
reported that thirteen year old boys and girls showed just as
muich dislike for mathematics, but that girls showed a much
stronger dislike for word problems than did boys. The results
of an international survey by Husen (1967) found that in all

the populations, boys displayed more interest in maths than
girls and this was also found by Douglas et al (1968).

As has already been mentioned, Preston (1972) reported
that there was a difference in attitudes between girls in
co—educational and single-sex schocls. Overall he discovered
that girls are less committed and interested in mathematics than
boys and lack the foresight to apply the subject. Despite the
fact that pupils in girls schools would appear to see mathematics
in a rather closed and restricted situation, there is a significant
increase in interest and commitment compared with girlse in
co~educational schools. Steedman {1980) comments that her findings
are consistent with these differing attitudes in single-sex and
co—educational schools,.

Precce (1979) in a study of ability and attitude of
secondary school children over the period of a year found that
the attitude of the boys and girls was not noticeably different
at the begimning of the year, but by the end of it the boys
had increased attitude scores whilst the girls® decreased. The

boys, it seemed were challenged by more difficult work, whereas
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the girls assumed an air of hopelessness. She concluded that
"the female attitude is a deterioratingfactor" and that techniques
of perpetual encouragement and motivation seemed to improve the
girls® attitudes. In questioning Preece's finding Isaacson and
Freeman (1980) feel that girls may drift away from mathematics
because they see themselves as home makers rather than career
people and might not be prepared to struggle with a difficnlt
subject for only a few years benefit, whereas boys see a more
long~term benefit. This, of course, leads into the area of
sex-stereotyping. On the whole, however, there seems to be a

lot of evidence that points to a strong correlation between
attitude and attainment and if adolescent girls' attitude towards
the subject could be improved then their performance might
correspondingly be better.

2 . 7 Other Environmental Factors.

Perhaps we ought to look at the pre-school age to find
fundamental reasons for the difference in male and female waye
of thinking if indeed they do exist. Lynn (1962) suggests that
the reason for boys supremacy in problem solving may lie in
infant learning. Girls are brought up to learn female
characteristice by imitating their mothers. Boys, on the
other hand, have to learn male bshaviour by abstraofion in the
absence of their fathers for much of the {ime. It is possible
that these contrasting styles of learning manifest themselves
in mathematics during adolescence. An interesting theory
proposed by Hutt (1972) is that due to their earlier maturation,
lack of nursefy school education is likely to be a more severe
deprivaiiop for girls than fbr boys because between the age of

three and five years the girls are passing through a
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preportionately greater part of their formative period. If
girls of this age were exposed to materials whereby mumerical
relationships could be established,it may improve their skill
in this area azs they get older.

Finally, sex—-stereotyping could play a major contribution
in mathematical sexdifferences. St. John-Brooks (1981) cites
evidence by Ernest that mothers in the United States tend to
help their children with homework in the early stages, but
from ‘Ehe age of thirteen onwards their fathers become the main
authority in mathematics. Hence mathematice becomes stercotyped
as a male domain. Berrill and Wallis (1976) qnalysed the content
of many mathematics text books and found that the examples and
illustrations in the major;i.ty of them showed maths to be a male
oriented subject which led them to comment that "in view of social
prejudices outside school, we must avoid adding to them unnecessarily
if we are going to help girls realise their full mathematical
potential”. Byrne (1978) feels that this identification with the .
male role leads boys to be more highly motivated in mathematics,
and Nevin (1973) putg forward the idea that it might be girls i
interest in humdn relationships that acts as a barrier to such an
abstract subject as maths. Clearly a lot more work needs to be
done in this aresa in order that the effecie of sex-stereotyping
can be fully evaluated in relation to mathematical sex-differences.

2 2 8 Summary and Conclusion

It is clear that the claimg made by Maccoby and Jacklin
(1975), at least as far as mathematical and spatial sex~differences
are concerned, are well substantiated by recent research. It
also seems clear that the cause of these differences cannot

be put down to one single factor. Even if genetic inheritance



is a cause of mathematical sex-difference, and there is little
conclueive evidence to say that it is, it is likely that it is
greatly augmented by the enviroumental conditions imposed upon
youngsters. It is unlikely that the "murture" versus "nature"”
argument will ever be solved, at least until a lot more work

has been done on the genetic make-up of males and females, It
has been shown, however, that factors such as schooling, sex—
stereotyping and the attitudes created by these factors may all
affect mathematical achievement. How much these factors are
interrelated and to what extent each affects the child's development
is at present just not known. One possible interaction, proposed
by Weiner (1980), is shown in Figure (ii).

The writer is forced to conclude that mathematics teachers
must accept that sex-differences exist and try, through their
teaching, to minimise them, if this is what society wants.
Walkerdine and Walden (1981) of the "Girls and Mathematics"
project write that "We need to start looking at mathematics as
a social and historical product. If we look at specific practices

in the teaching of maths, we can see how girls become good and

bad",
> pupil performance '}.
in mathematics A

socialization L impact of
influences / schooling

mathematical T attitudes

7 | ebilities - } < towards
genetic factors mathematics

Pigure (ii): The major influences on pupil performance in mathematice.
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The remaining part of this dissertation deals with the
development of mathematical sex-differences during the first
year of secondary schooling and attempts to identify areas of
the mathematics syllabus where these differences are
perticularly apparent. The uriter feels that if such areas can
be identified and maths teachers made eware that they exist
then a different emphasis might be applied to the teaching of

the subject in order to minimiee such differences.




CHAPTER 3

EXPERIMENTAL DESIGN

3, 1 Outline of Enguiry

The children used for the enquiry were a complete year of
an 11 — 14 high schoel. On entry into the school the children
were given mathematics and English attainment tests. The same
children were given another mathematics attainment test one
year later., By comparing the results of the two mathematics tests
the following null hypothesis was tested:-—

"There will be no overall difference in mathematical

attainment between the sexes at the age of 11+ or

one year later. Neither will there be any specific
= 2 27area of mathematics vhere one sex out-performs the

other".

The results of the English test were used to see whether there
was any difference in correlation between maths and English for
girls and boys.

3 « 2 The School

The school used for the enquiry is a well-established
11 = 14 high school in a village of about 4,500 population.
Approximately two thirds of the children come to the school
on buses from the surrounding villages so there is very little
scope for after school activities. The area is a very stable
one from the point of view of populaiion movement, and it is
generally felt by the staff that for this reason, the average
ability of the children is slightly below the national average
and their individual abilities tend to be grouped towards the

centre of the ability range rather than the extremes.
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Traditional standards of discipline are expected from the
children yet there are many progressive features of the curriculum.
In the first year children are taught a common humanities course
rather than the individual subjects of history, geography and
religious education. In the third year all pupile are expected
to tackle all aspects of the design course. In addition to this
there are no formal examinationa,

Pupils come to the school from twelve different primary
schools, the two largest of which have two classes in their
fourth years, whilst the smallest school has only one class for
the whole of the junior age range. On entry to the school, pupils
have, for the last seven years, been allocated to one of three
bands:~upper, - lower and remedial. Primary school reccmmendations
have always played a major part in these allocations, but in the
year in question this information was éupplemented by the results
of standardised tests in mathematice and Englieh which the pupils
were required to take on entry to the school. This resulted in
a four form upper band, a four form lower band. and two remedial
classes.

) On leaving the school, pupils transfer to one of two local
upper schools., Some pupils. can choose which to go to, tut the
mﬁjority are allocated on a geographical basis. The ratio of pupils
transferring to each school is usnally in the ratio of two to one.

In the year in question the results of the mathexﬁatics
entrance test were used to put the children into maths ssts as
quickly as possible after entry, there being four sets in the
upper band and five in the lower. Tranasfer between sets at a later
date is fairly easy if a pupills ability and/or effort merit it.

The top two sets in the upper band use both modern and traditional




text books (School Mathematics by H.E. Parr and the SMP letter
series). The next four sets use Cornerstone Mathematics by R.E.
Harrig., Sets three and four in the lower band use Bagic Skills
in Mathematics by R.W. Fox and the bottom set is taught by a
teacher from the remedial department, With this exception the
remedial depa.rtmeﬁt is completely separate from the mathematics
department. Within these sets teaching takes place on a class
rather than an individual basis and work is tested at
approximately monthly intervals rather than at the end of

each term.

3 . 3 The 3anple

Ag has been ment_ioned a complete yeer's intake,
including children diagnosed as needing remedial treatment, were
tested in mathematics and English on entry to the school. As
far as possible the same children were tested in mathematics a
year later. In all 272 pupils were tested in the first year and
257 in the second year. In order to compare the two years as
accurately as possible the children chosen for analysis were
those who were present for all three tests. This was 243 in all
and of these, 111 were boys and 132 were girls. The results of
all three tests were tested for normality by plotting the
cummlative frequency on normal probability paper. The points
were almost linear so the wrifer concludes that the sample used
gave & reasonable approximation to the normal distribution. The
resulting graphs can be seen in appendix (v).

3 . 4 The Tests

It was decided that the enquiry would use resulte that
were readily available within the school, In the year in
question, the tests used for the intake were the N.F.E.R.
Mathematics Attainment Test DE1 (Test 253) and the NeFoE.R.

English Progress Test D2 (Test 177) by Jennifer Henchman
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(see appendices (i) and (ii)). In order to measure mathematical
progress the same children were tested one year later with the
H.F.E.R. Mathematics Attainment Test EF (Test 263), this being
the only appropriate mathematics attainment test that the N.F.E.Re
produce for pupils in the 12+ age range (see appendix (iii)).
Hathematics Attainment Test DE1 consisted of 45 items all
of which were open-ended type of question. The manual of instructions
for this test stated that "With the children in the standardization
sample, the superiority of boys over girls amounted to only 0.78
points of standardized score with a standard error of 0,32 points,
The difference between the sexes is clearly not significant".
The reliability coefficient of the tests was calculated to be
0,96 {by Kuder-Richardson formula 20) leading to a value of 2.84
for the standard error of the test.
English Progress Test D2 conmisted of 75 questions for
which the children were recquired to write a word or a sentence
ag their amswer. With the children in the standardization sample
the superiority of girls over boys amounted to 4.39 points of
standardized score with a standard error of 0.54. Thia difference,
stated the mamal, was significant. The reliability coefficient
of the test was found to be 0.97 (by Kuder-Richardson formula 20)
which leads to a value of 2,71 for the standard error.
Mathematics Atteinment Test EF consisted of 60 items, all
of which were multiple choice,in which the correct answer had to
be selected from five options. For children in the 12+ sge group
the difference between boys? and girls® standardiged scores was
0.09 with a standard error of 0.60. The KR20 reliability coefficient

of the test was 0.92 giving a standard error of 4.34.
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All children sat the two first year tests at the szme
time on the same day shortly after the start of the new school
year, Ten different teachers were involved in the supervision
of these tests, 50,although they were all told to follow the manual
of instructions,there were bound to be slight differences in the
conditions under which the children sat the test. There vas
supposed to be no time limit set for these tests, though it was
found impracticable due tc timetable arrangements to allow the ch
children more than one hour for each test. The manuals stated
that in both tests average children should finigh in forty-five
to fifty minutes. The second year test was administered over
a period of about éne month fromathe beginning of the school year.
Eight different teachers were involved and weré again told to
follow the manual closely. Children sat this test during mathematics
lessons and fifty mimites was the time allowed as per the instructioﬁs
in the manual.

Making and standardization of the first year tests was u
undertaken by a team of about twenty teachers each making a page
of script. The second year test was marked and standardized by

the writer,
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CHAPTER

RESULTS

4 + 1 Comparison of Overall Scores of Boys and Girls

Figure (iii) below shows the mean and variance for boys,
girls and the complete sample for the tests in question. Boys are
found to be ahead in both mathematics tests by 1.36 and 3.63
standardized points respectively. This compares with 0.78 and
0.09 points in the standardization sample. In the English test
the girle are shead by 2.49 points compared with 4.39 in the
standardization sample. Being standardized tests, the overall
mean for each test should be 100 and the standard deviation 15,
giving a variance of ?25. So the scbres at 11+ appear to be below
the national a.verége and to be less widely distributed than would
be expecfed. Yet at 12+ the scores have caught up and passed the
national average and the variance appears to be nearer that which

one would expect.

TEST !moup NUMBER TESTED | MEAN VARTANCE
[TETHES |BOYS 1?1 92.31 146?4
- GIRLS 132 92.95 100.4
DVERALL 243 93+54 121.7
MATHS {BOYS 111 1064 55 279.9
= JIRLS 132 102,92 17041
PVERALL 243 104.44 224.0
ENGLISHBOYS 111 93.90 163.5
> GIRLS 132 96439 158.5
DVERALL 243 95.26 162.3

L
Figure l(:‘Lii): Sunmary statistics of mathematics tests IE{

and EF and English test 12,
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The N.F.E.R. (1981) give a number of reasons for the
difference in means of the two tests, The inflation of scores
on the second testing "could be due to differences in the
standardization of the two tests seseee?s Secondly, with a sample
size of around 200 some deviation in the results from one test
to another is almost inevitable. Finélly, teaching styles, layout
and content of the test can also affect a pupils performance.

The writer feels that since the first year tests wére sedministered
shortly after the pupils had entered the schocl, an anxiety factor
might be responsible for lowering the mean scores of the first

year mathematics and English tests by a ;)oint or two. Despite this,
the &ize in the increase in scores for the second year mathematics
test is still surprising. .

To test whether the differences between boys? end girls?
mean scores in the mathematics tests vere significant the
variances and means were compared using an F- and t- test respectively.
These tests are valid provided the population from which the sample
is dravm is assu.ed normal and the observations are independent.

It was decided to test at the five per cent significance level
as thisg is a widely accepted level.

The F- test was used to test the null-hypothesis, Ho,
that there was no difference betwelen the variances of the mathematics

marks obtained by girls and boys at either 114 or 124

2

F (calculated ) = Sg

S2

G
146.4

At 11"" F = 100.4 = 1046
2799

At 12+ P = 1701 = 1.65
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The critical F value for 110 and 131 degrees of freedom
at the five per cent significance level is 1.36. In both cases
the calecilated value of F is greater than the critical value of
F at the five per cent level and in fact the 12+ value of F is
greater than the critical F value at the one per cent level of
significance (1.54): Hence the hypothesis is disproved and there
is & significant difference ih the variance of theboys and girls’
mathematics scores at both 11+ and 12+,

The t~ test was used to test the mull-hypothesis, Ho,

that there was no difference in the mean mathematics scores of boys

and girls at either 11+ or 12+,

5 - %

t+ (calculated)

At 11+, 3 = 94,31 - 92,95 = 0.94
: |&b-& + :I_UUQ&
v/// 111 132
At 12"" t = 106.55 bt 102.92 = 1086
279.9 . 10.1
111 132

At the five per cent significance level the critical values

of t are T q1.97 for.241 degrees of freedom. Since -1.97¢ +

(ca.lculated}( +1597 the null-hypothesis in this case is disproved

neither at 11+ nor 12+4. Therefore the mean scores of the boys and

girls did not differ significantly at 11+ or 12+, Fouever, there

is evidence to suggest that the boys are begimning to increase

the gap between themselves and the girls between the ages of wxlevsn

and twelve.
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4 « 2 Correlations Between the Tests.

The Pearson product moment correlation coefficient (r),
was calculated for each pair of tests for both boys and girls
using a graphical method described by Kurtz and Mayo (1979).
The graphs can be seen in appendix (/v). ~A: transformation of

the formula

y&xy - €x%v
Lo - Cotlbtr - (€o2l

used, where N is the mmber of observations,and X and Y are the

scores on the first and second variables respectively. The following

correlation matrices were obtained.

Bovs, r | VATHS MATHS ENGLISH
TEST DE TEST EP TEST D2

MATHS :

TEST 1 0.86 0.73

DE1 '

MATHS

TEST 0.86 1 0.74

EPF

ENGLISH

TEST 0.73 0.74 1

»?2

Pigure (iv): Correlation Matrix For Boys.

MATES MATHS ENGLISH
GIRLS, r | mmgp pEy TEST EF TEST D2
MATHS |

TEST 1 . 0.82 0.79
TE1

MATHS

TRST 0.82 1 0.81
EP

ENGLISE | 0,79 0.81 1
TEST

D2

Figure (v): Correlation Matrix For Girls.
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The assumptione made in computing Pearson's r are that
the units of measurement are equidistant throughout the range of
scores involved and that the regression of the two variables is
linear. Both these conditions are satisfied by the data in this
experiment.

Not surprisingly the boys showed a higher correlation
between the two maths tests than between the English test and either
of the two maths tests. However all three correlations of the
girls were very similar, and roughly in between the boys' maths
tests correlation and English and maths correlations. Unfortunately
it is difficult to interpret the significance of these differences
gince the samples involved are not independent random samples from
the same population (see Lindquist (1940)).

However, it appears that the boys in the experiment were
more consistent in their mathematics performances over the year
than were the girls. It also appears that the girls' performances
in English in the firet year give as good a prediction of their
" performance a year later in mathematics as do their first year
mathematics results. The higher correlation between English and
maths for the girls might be interpreted in the following way.
Girls who are good at mathematics are more likely to be good at
English than boys who are good at mathematics,

The mize of all the correlations lends support to the
view that underlying intelligence ie the most important factor
-in a pupil's performance in an academic subject. Obviously
reading ability and comprehension play a very crucial part in teste
of this nature, whatever subject is being measured.

4 « 3 Item Analysis.

In order to try and identify any particular areas of mathematics
in which boys out-performed girls (or vice-versa) the responses

to each question in the two mathematice tests were analysed and
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the percentages of boys and girls vho answered each question
correctly were recorded. It was noticed that when the answers
Were being analysed a much larger number of girls failed to

finish, particularly in the second year test, It was therefore
decided to omit the last seven items of test DEY1 and the last
fifteen items of test EF from the analysis of responses, although,
of course, the standardized totals were used to compare the overall
performances of boys and girls.,

The resulte of test DEY are shown in figure (vi) and
for test EF in figure (vii). For the purpose of this analysis
it was necessary to combine the items in both tests as there were
ingufficient questions on ‘a particular topic to make any worthwhile
comparisons over the year., In any case, the questions were of
different types, those for DE1 being:wpen response questions and
those for EF being multiple choice.

In all, 83 items were analysed., Of these, boys care
out oﬁ top in 41, girls in 31, and 11 items showed less than 6ne
per cent difference between the sexes. The largest difference
in favour of the girls was 11.4% on item 1 ., 27:—

"Fill in the box:~ 4 + 2 =12 ] 2"

However, 11 of the questions in which the boys came out on top
had percentage differences larger than this, The largest being
23.0% for item 2 . 30:-

"Which of the following fractions is the smallest?

) H 2 F At oi-

On average 2.36% more boys than girls answered each question
correctly.

It was thought desirable to check whether the percentage
differences were significant for any of the items. The standard
deviation of the dif‘ferenc_;é between boys® and girls® scores is

ogse s oY A TN -
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Figure (vi): Percentage responses to Mathematics

Attainnment Test DE1.

CORBRECT I faui FO ATTEMPDR
1TEH BoYS GIRLS Bmﬁ-a—Fenms—-—aws———4gms—-
1 .1 85.6 93.9 1.7 4.6 2.7 1.5
1.2 87.4 8141 9,0 13.6 3.6 5¢3
1.3 757 72,7 9.9 12.1 14.4 15.1
1.4 61.3 68.9 28.8 27.3 9.9 3.8
1.5 5449 56.8 25,2 18.2 19.8 25.0
1.6 559 50.8 16.2 20.5 27.9 28.8
167 559 40,2 27.9 36.4 17.1 23.5
1.8 61.3 63.6 27.0 31.1 1.7 5e3
1.9 45.0 45.5 43.2 43,2 1.7 1.4
1. 10 91.9 96.2 2.7 0.8 5¢4 3.0
1. M 82.9 93.9 9.0 6.1 8.1 0
1 .12 22,5 16.7 62,2 72.7 15.3 10.6
1.13 19.8 15.1 42.3 50.8 37.8 341
1 .14 | 44.1 31.8 29.7 31.8 2641 36.4
1 .15 | 42.3 44,7 4441 42.4 13.5 12.9
1« 16 62,2 62.1 22,5 25.0 15.3 12.9
1. 17 52.3 37.9 28.8 43.2 18.9 18.9
1.18 63.1 66,2 25,2 31.1 1.7 3.8
1 .19 | 47.7 34.8 3541 36.4 17,1 | 28.8
1 .20 | 58.6 64.4 21.6 18.2 19.8 17.4
1 .21 41.4 22,0 2641 371 32.4 40.9
1 .22 53.1 53.0 31.5 35.% 15.3 1.4
1 .23 5341 57.6 29,7 29.5 17.1 12.9
1 .24 5341 45.4 26.1 37.1 20,7 17.4
1 .25 49.6 45.4 33.3 46.2 17.1 8.3
1 .26 | 4441 29.5 25.2 22.7 30,6 47.7
1 .27 33.3 44.7 38.7 43.2 18.9 12.1
1 .28 |47.7 47.0 32.4 37.9 19.8 1541
1 .29 37.8 3741 34.2 37.9 27.9 25.0
1 . 30 30.6 12.9 63.1 73.5 15.3 13.6
1 . 3 55.9 50,0 25,2 37.9 18.9 1241
1.3 30.6 28.8 37.8 39.4 31.5 31.8
1 .33 ]43.2 44.7 35.1 40,2 21.6 15.1
1 .34 | 46.8 37.9 30.6 40.9 22,5 21.2
1 + 35 34.2 2540 3.5 44.7 34.2 30.3
1 .36 37.8 379 351 35.6 27.0 2645
1« 37 36.9 22,7 42.3 64.4 20,7 12.9
1 .38 45.0 5040 2641 37.9 28.8 1241




Figure (vu) Analysis of results of Mathematice Attainment Test EF

(percentage responding to each distractor with key

responses underlined).

ITEM A B C D E NO ATTEMPT
BOYS | GIRLY BOYS| GIRLS| BOYS | GIRLSY BOYS| GIRLS BOYS| G BOYS | GIRLS

2.1 | 89.2| 86,4 1.8| 0.8 2.7| 3.8 09| 2.3| 4.5 3.8} 0.9]| 3.0
2.2 2.7( 11.4| 9.0} 10.6 0 | 2.3/82.0] 72,0 ] 4.5] 2.3 1.8]| 1.5
2.3 | 7C.3) 62.1)22.5] 28.8 | 4.5| 2.3} 1.8] 2.3 0] 3.0] 0.9] 1.5
24 | 10.871 136 5.4 53] 940 3.0 |4945] 553 | 5¢4| 3.0]119.8] 19.7
2.5 | 37.8] 43.2| 2.7| 3.0 5.4] 2.3 2.7| 2.3]46.8]45.5] 4.5| 3.8
2.6 1.8| 1.5]| 3.6| 3.8 |82.9] 87.9] 5.4 1.5 1.8] 1.5] 4.5]| 3.8
2.7 1.8 0.8] 1.8 0 [90.1195.5] 2.7| 0.8} 0.9 1.5] 2.7] 1.5
2.8 | 14.4]| 22,0 39.6] 42.4 | 6.3 3.0 9.9]| 3.8 [19.8119.7] 9.9]| 9.1
2,9 18] 3.0| 4.5 5.3 3.6 2.3 9.0| 9.8 [ 75.7T] T3] 54| 2.3
2.10] 3.6] 11.4| 50.5| 50.7 }31.5(28.8 | 2.7 2.3} 5.4| 3.0] 6.5| 3.8
2.11] 25,2 167 1.8] 3.0 ] 2.7 0.8 1 3.6 1.5 |62.2] T3.5] 4e5| 46
2.12] 1.7 6.3 2 3.0 de5] 548 [62.2] 72,7 111.7] 531 6.3]| 5.3
2,13f 16.2| 8.3| 7.2 7.6 ]10.8| 13.6 | 7.2 15.2 | 55.0| 55.3 | 3.6 0

2414 15.3] 20.5| 3.6| 3.0 |68.5] 63.6 | 0.9 0 8.1 9.1 | 3.6| 3.8
2.15] €.9] 2.8 0 0 [18.0]13.6 | 2.7F 0.8 }73.91 78.0| 4.5] 3.8
2:16| 3.6 2.3[12.6] 121} 1.8 1.9 |74.8]| 79.5 | 4.5| 0.8 2.7| 3.8
2.17] 18] 948 127.9| 3741 |63e1 | 350G | Ze7 | 243 | 0.9 0 | 3.6 0.8
2.18] 69.4] G6.T 1 .60 Q.E ] 0.9) 2.3 | 4.5 0 114,41 26,5 T.2| 2.3
2.19 0| 0.8143.2}47.7 |145.0144.6 { 0.9 2.3 | 2.7] 1.5]| 8.1 3.0
2.20] 4.5] 4e6 | T2 3.0 |69.4|T1.2 | 4051 2.3 | 4.5] 6.8 9.9 1241
2,21 6944 T1.2 | 7.2 6.8 | 0.9] 0.8 {12.6[13.6 | 0.9} 3.0 9.0} 4.6
2.,22] 1.8} 3.5 T1.2159.8 9.0f 9.1 | 2.7 6.8 | 5.4 9.8 9.9} 10.6
2.23] 47.T[ 20,6 [12.6| 641 | 63 1.5 [21.6] 34.8 | 451 2.3 9.0 16.7
2,24 6.3 Te6154.9 553 1 8.1 5.3 9.9111.4 |14.4 189 | 4.5 1.5
2,25 8.1 8.3 6.3| 7.6 152,31{49.2 {17.1118.9 | 9.0 12.9| 7.2| 3.0
2.26) 35.1| 38,6 | 3.6 446 | 6.3 ] 3.0 | 3.6 9.8 {4441 | 34e1 | Te2} 6.8
2,271 9.9 1241 | 1464 | 19.7 [64¢9 {5641 | 4e5| 746 | 09| 2.3 | 5.4} 2.3
2,28] 4.5] 3.0 6.3111e4 1117 115.9 |53.6 | 50.0 [10.8] 15.2 | 8.1} 4.6
2.29] 11.7] 22,0 | 9.0 5.3 | 6.3 T7e6 | 623 [12.9 |56.8 | 47.0| 9.9 5.3
2,301 27.0] 42.4 | 1.8 3.0 | 18 3.8 }49.5|26.5 [15.3|23.5| 4.5 0.8
2e¢31] 949] 14.4 | 65.8 | 56.8 | 72 | 10,6 | 45| 9e1 | T2 | 4e6]| 5.4 4.6
2,327 69.4) 60,6 [ 1081 9e1 | 6231159 1 27| 2.3 | 63| 61| 4e5| 543
2.33] 1171 14e4 [ 50.5 | 50.8 [10.8 | 6.8 | 6.3{ 5.3 | 9.9 8.3 110.8( 14.4
2.34] 3.6| 6.8 5.4 5.3 ]46.8]37.9 [11.7] 11.4 [18.0]25.0 | 14.4| 13.6
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The difference between the percentages is significant at two

TRl [557sT TS 0t | Ginid BorS etii| 575 GRS Bats | S OTS. GIRLS)]
2.35] 4.5) 3.8 171.2 j68.2 | 3.6] 5.3 }12.6|16.7F 2.7| 3.8 |5.4 2.3
2.361 12.6] 18.2 |20.7 | 14.4 21.6 | 23.5 |19.81 22.0 § 8.1 115.9 {171 6.1
2371 14441 18.9 | 949 [1744 §16.2 ] 9.8 118,91 20.5 | 24.3 |2%.0 116.2 8.3
2.38 | 4.5] 6.8 |12.6 |28.8 |15.3 6.1 |45.0]25.8 | 3.8 | 9.1 [18.9 23.5
2.39 | 6.3] 9.1 |28.8 [26.5 [10.8 | 11.4 | 8.1 [ 13,6 |25.2 113.6 120.7 25.8
2.40 |27.0]20.5 | 7.2 | 5.3 |28.8 |25.0 | 7.2 |14.4 | 9.0 | 9.8 {20.7 25.0
2,41 120.7115.9 ]10.8 | 9.1 |11.7 [15.2 | 5.4 |11.4 |40.5 [41.%F 110.8 6.8
12.42 ) 4.5| 2.3 {83.8 {87.1 1.8} 0 | o0.9 | 3.0 | 3.6 | 3.0 | 5.4 4.6
2643 | 7481788 ] 27 | 0.8 | 1.8 | 1.5 3.5 12,9 1.8 [ 0.8 | 5.4 5.3
2.44 | 1.8] 0.8 2.7 | 3.0 |78.4 |85.6 | 4.5 | 0.8 | 8.1 |5.3 ] 4.5 4.6
2.45 |37.8 }140.2 19,0 { 6.1 [21.6 |17.4 p0.8 116.7 | 1.8 ] 3.0 118.9 16.7
given by the formula

o’ .,JNf P 9 * N Py q
vhere N = number of observations

P = the proportion of the female (or male) score out

of the total possible score.

and q = 1 -p

standard deviations, and these significance levels and the percentage

differences for each item are given in appendix (iv).

that the differences of eight of the items were significant -~ one

in favour of the girls and seven in favour of the boys.

In order to try and discover whether there was a common

thread in the questions for which boys out-performed girls it was

neceasary to categorise the questions according to their content.

A list was already available in the mamal for Test EF and the

It was found

writer attempted a similar classification for the items in TEST IE1,.
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The item classification and the average percentage by which one

gex out-performs the othser in each of the sub-categories is shoun

in figure(viii). In many of the sub—categories there. are too few items
from which to make observations, but in others there are striking
sex~differences.

In the rnumber category there was very little overall difference
between the sexes. Girls seemed to be able to handle simple questions
on the four rules better than boys, but this was cancelled out by
boye superior understanding of place value and their ability to
es;timate.

In the section on fractions,10.6% more boys on average answered
the questions correctly, ranging from item 2.30 which 23% more boys
answered correctly to item 2.,20:¢-

"2 out of & i equivalent to

a) 1 b)g 0)13— d)-1-1-— e)Jz.n

which 1,8% more girls answered correctly. Of the nine questions in this
category the difference in favour of boys was significant in four of them
(items 1.21, 2.30, 2.38 and 2,39).

The 11 items on geometry showed a slight advantage to the boys
overall, but it is interesting to look at the d}fferences in the
sub-categories, Boys could identify two-dimensional shapes and
convert turning to degrees better than girls, Surprisingly, girls
were more able to identify the nets of polyhedron and recognise
similar triangles, In every sub—ca:tegory where girls out~performed
boys they did so on every question and vice-versa.

In the data representation section, again boys were slightly
favoured overall, but in the sub-category dealing with bar charts
girls did better, significantly so on item 1.11 which dealt with

reading off the height of a column. BPoys were better at ansuering
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Category ISub-Categories Item FMumbers Ko. of 4 Average
Items Aheped
Number Overall 31 Boys 0.24_
Four Rules 11, 142,13, |7 Girls 2.40
1.8,1.27,1.28
' 2adl
Place Value & 1¢44146,1425 6 Boye 2.73
‘Egtimation 201:225,2,26
'Problems 1.9,1.18,1.23 8 Girls 0.89
129,1.33,1.35
1.38,2.45
 Bages 1613,1.15,116 {3 Boys 0.80
Number Patterns | 1.34, 2.13 2 Boys 4.30
Directed Numbers | 2.18 2.19 2 Girls 0.75
{Powers 2,24,2,34,2.41 | 3 Boys 2,43
Fractions 1.21,2.17,2.30 | 9 Boys 10.60
2,38,2.39,2.40
2,20,2,21,2.22
Geometry erall 13 Boys_ 0.66
2-D Shapes 2.2,2.3 2 Boys 9.10
3-D Shapes 2.10,2e1142412 | 3 Girls 7.40
Similarity 2.42,2.43,2.44 § 3 Girle 3.17
Angle Concepts 2.27,2.28,2.29 | 3 Boys 8.33
Angle Calculation 2,36,2.37 2 Girls 1.45
Data Overall 11 Boys 0.69
Representationy. . gnarto 1410,1411,1412,] 6 Girls 2.93
[StaLine J1e31,1.32,2.31 | o | Boya. 5.04
Graphs 2.32,2,33 '
Decimals & 1.20,2.14,2.15 | 5 Boys 0,98
Percentages 2.16, 1.26
Measurement 1430,1.37,2.9, | 3 Boys 10.70
Algebra 2,8, 2.23 2 Boys .3.15
Rate, Ratio | 165016741414, Boys 7.10
and proportion 14179119,1.22
1624,1436,2.35

Figure (viii)} Item classification of Tests IE1 and EF,
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questions on straight line graphs.

Boys also come out on top in almost all questions involving
rate, ratio and proportion. Over all nine questions they were on
average T.1% more successful than girls. Only item 1.7:-

"lfy watch gains 2 seconds every hour. After how

many hours will it have gained a minute?"
was the boys® superiority significant, however.

Of the remaining three categories there was very little
difference in the decimal and percentage section. The measurenment
znd algebra categories had very few items in them, but it is worth
noting- that the differences in favour of the boys for items 1.30 -
a length question, and 1.37 - a question on volume, were both
pignificant, indicating that boys secem to be superior teo girls in
questions involving measurement.

4 « 4 Wull Responee and Error Analysis.

The writer felt that the boys' improved performance on the
second mathematics test might be due to the fact that it was a
miltiple choice test and that boys might be inclined to have a
go and guesa at the answer vhereas the same might not be true of
girls., If anything, the reverse seemed to be the case. In test
DE1 the questions were left unanswered by 19.45 of the boys on
average, and only 14.9% of the girls. In test EF, as might be
expected, the percentages were much lower. Eight per cent of the boys
did not attempt each questiion on average, compared with 6.9% of the
girls. The higher percentages for the boys were probably the result
of a nmumber of remedial boys in the sample who, particularly in the
first yéa.r, attempted very few questions.

The percentages of boys and girls who did not answer a
particular question wag very similar for many of the questions
end the difference was greater than 5% on only 20 of the 83 items

(three quarters of these occuring in test DE1). Five of these
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differences were significant. Items 1.11, 1.18, 1.38 and 2.36
were attempted by significantly fewer boys and item 1.26, a question
on percentage, by significantly fewer girls. There was no obvious
pattern in favour of either sex or in the subject categories in
vhich these larger differences occured, although a more detailed
analysis may have shown some pattern.

These results seem to suggest that girls were at least
as susceptible to guessing as boys.

The responges for each item in test EF were examined
to see if either sex showed a particular preferende for any of the
distractors. Agsin what was apparent was the similarity of boys
end girle in choosing wrong answers, Usually, only when one sex
had a much higher percentage correct than the other was there
any sex difference in the percentages choosing the distractors.
Then the weaker sex tended to go for the same distractor, for
example in item 2,38

"To which of the following fractions is 0.60 equivalent

= 4. -4 2 2
a 5  B)u5 °) g e) "

20
boys were 19.2% more successful than girls. However, 16.2% more
girls than boys chose option {b). This similarity of percentages
wag typical of many of the questioiqs where there was a large
sex~difference in the correct answer, suggesting that the choice
of wrong answer is not purely arbitrary but that the sexes think
differently about certain aspects of mathematics, A far more
detailed analysis would again be required to substantiate this
and it would be necessary to interview a sample of the children

about the way in which they tackle questions.
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_CHAPTER 5
CONCLUSIONS

5 « 1 From Pravious Research

1) Up to the age of eleven there is very little difference

in the mathematical ability of boys and girle. If anything, girls
seem to be slightly ahead of boys. Once at secondary school boys?
mathemnatical skills develop more rapidly than girls' and the higher
- that one looks up the educational ledder, the larger the differences
seem to become.  These differences manifest themselves in two
different waye. From eleven to sixteen, where there is little

or no opportunity to drop maths from the course of study, the
average performance of boys exceeds that of girls. At a higher
level where students can choose to sgtudy certain subjects far more
males than females opt to study mathematics. It muet be pointed
out, however, that at any stagé the difference within the sexes

is much greater than any difference hetween the sexes,

2) The cause of these sex—differences is a complex interaction
of biological, personal, educational and social factors, the
relative importance of each of which, or how one affects another,
is just not known at the present time.

Vj . 2 From This Fnquiry,

Since the results of this study were taken from readily
available data from a single school it ie worth bearing in mind
this comment of Entwistle and Nisbet (1972) when considering the
following conclugicns,

"Results based on research in a single institution

mst be treated with caution., Differences between schools

"’ .. end-Yetween teathers may affect the observed relationships

in unknown ways and hence replications in other schools
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would be necessary before such results could be accepted."
3) The scores of the boys in the mathematics tests are significantly
more variable than the scores of the girls. This agrees with the
results found by Pidgeon (1967) in the National Study of 1964, and
according to Hutt (1972) is a characteristic of many male and
female features and functions, intellectual or otherwise.
4) There is no significant difference in the mean mathematics
scores of boys and girls_ax 11+ or 12+, However, the boys' mean
scores were higher in both years and the gap between the boys and
girls hed increased at 12+ from 1.36 standardised points at 11+
to 3.57 standardised points, This scems to bear out paragraph 1
of the conclusion derived from previous research,
5) There is a higher correlation between boys?! mathematics scores
over the two tests than between the girls' scores indicating that
the boys performed more consistantly that the girls. The correlation
between English and maths was almost the same as the correlation
between both maths tests for the girls. However, the correlation
between English and maths was lower than this for the Wwys. This
indicates that girls'who do well in English are more likely to do
well in maths than boys who perform well in English.
6) The boys in the sample are more able to deal with questions
involving fractione, proportionality and measuremént then girls.
Wood (1976) found that at '0' level boys performance exceeded
that of girls in questions invoiving scaling measurement,
probability and space-time relationships. In a further report,
Hlood (1976a) argues that the common thread rumning through all
these questions is comparison. It would seem, since the three
areas of this report mentioned above are the ones which carry

the largest sex-differences, that comparison ig indeed an area

-
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in which girls! ability is inferior to boys® because this is a
basic concept underlying all three areas. The A.P.U. Prinary
Survey (1980 a)also shous boys to be significantly ahead in .-
neasurenent of length, erea and volume and rate and ratio.

7) In questions involving rmumber there iras little overall
difference between boys and girls. However, girls seem to be

" able to handle questions involving simple computation better

than boys but boys seem to have a better understanding of the

size of numbers, which egain involves comparison. Ward (1979)
published his report of a survey undertaken in 1974 to investigate
the competence of primary school children in mathematics. Each
question vas answered by more than 500 ten-year—clds and Ward
noted that "the girls in the aaﬁple did slightly better at straight
‘forward computation than the boys. The boys made up for this by
perforning slightly better on problems in words and those involving
the structure of number", Shuard (1981) argues that these differences
were much sharper than Ward suggests but they seem to be confirmed
by the results of the current enquiry. Strangely, though, the
girls in the sample were slightly better at problem esolving

than the boys and this contradicts the results of Ward and the
A.P.U. (1980a).

8) Although there was little overall difference in questions
involving geometry, boys dealt with questions on two dimensional
éhapes, and angles as part of a turn, better than giris. Girls

on the other ﬁand were far superior on three—dimensional shapes

and similarity. As has been mentioned in chapter two,boys superiority
in spatial concepts is well-recognised and although Wrigley (1958)
warns that ability in geometry and spatial ability are not

necessarily the same thing an examination of the items in questions
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shovus that they are all essentially spatial. So it seens strange
that the girls should out-perform the boys in these questions,
particularly since Sharma (1979) found that girls avoided three—
dimensional questions at '0' level.

9) The way in which the sexes tended to choose the same wrong
response ih the multiple c;hoice questiong of the 12+ nathematics
tests seems to indicate that the thought processes of the boys
and girls in the sample are different in some way.

5 « 3 Implications For Teaching

Having established that there are sex-differences in
mathematics, and that it is possible to identify certain areas
of the mathematics curriculum where such differences are more
prominent, it is necessary to decide what to do about them.
Fennema (1974) believes that there is a moral responsibility
resting on teachers to give girls equal opportunities to learn
mathematics, There are two ways in which "equal opportunities”
can be interpreted. Should girls and boyes be exposed to identical
teaching and allowed to develop in their own ways with the
resulting sex differences that have been observed? The
alternative is to try and compensate in our teaching for these
differences in order that they disappear. It may be that it is
impossible to change such well-established patterns but it would
be necessary to experiment to find out whether this is so.

It is beyond the scope of this report to argue shout what
"equal opportl.llnitiea" means but assuming that cognitive sex-patterns
can be changed by teaching, how are teachers to go about doing this?
It has been shown that specific areas of weakness do exist for
girls and a different approach to teaching these may be the answer.

The writer feels, though, along with many other researchers, that

1
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'if an answer to the problem is to be found it lies much earlier
in schocl or even in pre-schoocl life. A thorough examination
of the practical experiences given to girls ahd boyes in their
formative years may yield the solution if one is to be found,

5 . 4 Suggestions For Future Hork.

1) In view of the comment of Entwistile and Nisbet (1972) on
the validity of drawing conclusions from single school samples,

it would he necessary to substantiate or contradict the conclusions
drawn with data obtained from a cross-section of other schools

in order to state them without reservation.

2) It would be interesting to see how the children in this
survey develop as they get older and, indeed, how they perfoérm

in public examinations. It would then be possible to see how
results at 11 act as predictions for resulte at 16 or even 18
years of age.

3) The survey mede use of reedily available data and although
some specific ereas of sex-differences vere identified it may be
that there are others which werernot throwm up by the questions

in the tests. To ensure that a complete picture was produced

it would be necespary to produceca baftery of tests dealing with
each area of the mathematics curriculum. These tests would invelve
different and wider areas as the children got older. With a

more complete picture it may be easier to identify factors causing
sex~differences in mathematics.

4) To see whether tl_le mathematical thought processes of boys
end girls are different a more rigorous analysis of the responses
of both multiple choice and open-type questions could be undertaken,
along with a series of interviews with a selection of the children

involved.
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5) Experiments could be set up to see uwhether different
emphages in teaching mathematics do, in fact, alter the differences
between the sexes in some way. Practical experience in the infant
znd nursery school could be monitored to ensure that girls do as
ruch practical work as boys, or even.more if possidble. This would
be a long-term, but posseibly very rewarding, experiment in that

it would be necessary to observe performances throughout the school
careers of these children, but it might give the solution to the
problen and end speculetion about the cauges of sex-differences.

A more short-term experiment might be to change the emphasis in

the teaching of certain areas of the curriculum in the secondary
school to see whether this has any effect on reducing sex—differences
in those particular areas of mathematics.

This current report only scratches the surface of fhe
problem., Although new data is being produced all the time, the
latest of which comes from the Primary and Secondary Survey
Re\port.a (%% 2) from the Assessment of Performence Unit (1981a,b),
it ie evident that if esex-differences in mathematics are to be

fully understood much further work is required on the subject.
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MATHEMATICS
ATTRINMENT
EST DE1 ©

—

‘ILL IN THE FOLLOWING PARTICULARS

NAME __ BOY OR GIRL
CHOOL CLASS

ATE OF BIRTH TODAY'S DATE

D NOT turn over

R open this hooklet until you are told to doso

AEAD THE FOLLOWING CAREFULLY

. Work carefully, and write your answers 3. If you cannot do a question, leave it and go
clearly. Do your working in the margin. on to the next one
. If you make a mistake, just cross it out and 4. You will have plenty of time to do the test.

write down the correct answer.

\.

NOT TO BE FILLED IN BY PUPIL

1(9)| 2(5) | 3(7) | 4(9) | 5(5)] 6(6) | 7(4) | TOTAL(45) AGE STANDARDIZED
S YEARS
c| R
o COMPLETED
R|w ' MONTHS INITIALS
E OF MARKER




Do not

write here

Write the missing number in the box.
12 x = 36 1
Study the two examples given.
Examples: (a)4 x11 =44 (b}4 x5 =20
8 x11 =88 8 x5 =40
Now complete this statement.
4 x25 =100
8 X256 = ... 2 |
16 x 22 =352
Therefore 352 =16 = ... 3 |
Which of the following is nearest to 701 x 7 ? Draw a ring round it.
7701 7017 70000 4900 5917 4 |
| travel 25 kilometres in half an hour in my car. What is
my average speed in kilometres per hour? kmph | 5 |
Write down the number which is the sum of eight tens,
seven thousands, one unit and four hundreds. 6 |
My watch gains 2 seconds every hour. After how
many hours will it have gained a minute? hours | 7 |
Fill in the 3 missing numbers in this sum.
ADD 6 .. 3
+ 8 ...
g 2 4 8
A litre bottle of ginger beer costs 12p, but 2p are given
back when the bottle is returned. If | buy 8 litre bottles
of ginger beer, how much will they have cost me if |
return the bottles ? wersesemmrorsess srssmssnsssmrsesmssiennan) | 93
T
OR
GO STRAIGHT ON TO THE NEXT PAGE T
AW
L

(9)



Number S 12
of
Children

= NWhARADO~OO

Mon. Tues. Wed. Thur. Fri.
Days of the week

 Here is a graph showing how many children were at school each day for a week.

he total number of children in the class is 20.

Do not
write here

0. Fillin the column for Tuesday to show that 18 children 10
were in school that day. .
1. How many children were at school on Thursday ? [ children |11 {.......
2. What was the average number of children at school °
each day thatweek? children {12
3. This addition is correct. ADD  Rigs Resg';s
6
+ 2 2
g 1
How manyregs are worthonerig? regs |13
4. A stone weighing 1 kilogram is put into a tank of
water. The water rises 4 centimetres.
If a stone of the same type weighing 250 grams was
put into the tank, how much would the waterrise 7 . cm |14 |......
(There are 1000 grams in a kilogram)
T
OR
GO STRAIGHT ON TO THE NEXT PAGE T
. A WI
L

(3)



So six objects would be written

eleven objects would be written

In the imaginary land of Lusitouria objects are counted in fours and units instead
of tens and units.

fours units

1 2

fours units

meaning one four and two units, and

meaning two fours and three units.

Do not
write here¢

—

2 3
fours | units
15. How would eight objects be written in fours and
units ? . 15 |
fours | units -
16. How would thirteen objects be written in fours and
units ? 16 [
17. My car uses 4 litres of petrol every 45 kilometres. | am
going on a journey of 180 kilometres. How many litres .
of petrol will my car use for the journey? litres 17 Joo
18. Three cups of tea and three cups of coffee cost me 30p
altogether. The cost of one cup of tea is 4p. What is the
cost of one cup of coffee ? Beeereeesseeseeesseemsse s e sessaseesaneeieses p |18
#}
19. Five coins weigh approximately 200 grams. How
many coins weigh approximately 1 kilogram ? . COINS 1 19 L
(1000 grams = 1 kilogram)
20. Study the two examples given.
Examples: (a) 2947 +-10 =29-47
(b) 56-85 =10 =5-685
Now do this one.
9213 =10 = ., . 20
21, Whatis tof+? 21
T
OR
GO STRAIGHT ONTO THE NEXT PAGE T—4—
AW




22. There are 840 children in a school. There is one teacher
for every 20 children. How many teachers are there in
the school? e, teachers

Do not
write here

22

23. Some bars of soap cost 44p each or 11p for three.
How much money do | save altogether by buying
three atonce instead of oneatatime? s p

23

24. if 2§ centimetres’ were the same length as one inch,
how many centimetres would there be in twelve inches? i, €M

24

25. 65 x 15 =975
Which of the following is nearest to 65 x 30?7 Draw a ring round it.

6530 2000 9751 9750 1405

25

26. Whatis10%of 2002

In each of these sums one of the signs 4+, —, =, X is missing. Write the missing
signs in the boxes. The first one has been done for you.

2x8=4| X |a

27. 4+2 =12 2

28. 4 46 =16 6

29. In German money 100 Pfennigs are worth one Mark.
One ice-cream cost me 40 Pfennigs. How much
would 7 ice-creams cost in Marks and Pfennigs? ... Marks ....... Pfennigs

Here is an enlarged section of a ruler marked in centimetres and tenths of a centimetre.

HLI,IIH

UIIH,HH HH,HH HH]HH
B c
30. Whatis thedistance betweenBandC? cm

26

27

28

29

30

GO STRAIGHT ON TO THE NEXT PAGE

re>-0+
g |»




210
Do not
195 write here
180
165 [
150 X
135
Distance 120 X
in 105
Kilometres 90 %
75
60 x
45
30 X
15
0 .
¥ 1 1% 2 24 3 33 4 4 5
Time in Hours
This graph shows how long a train takes to travel various distances. It travels at
the same speed all the time.
31. Mark the next cross on the graph to show how far the
train will have gone in 3 hours. 31 |
32. Work out from the graph the speed of the train in
kilometres per hour. USSR (s 1 I « 2 1 TN B 70 IO
33. | flew from London to New York. The flight took 4
hours. | left at 6 p.m. but when | arrived in New York
the clocks said 5 p.m. How many hours behind
London time is New York time ? revnerrsririreeemsenee. OUES | 33
e 3 9
34. The numbers on the left are connected in some way 10 100
with the numbers on the right. Fill in the missing
number. 2 4
7 34
35. A litre bottle of lemonade costs 104p.
A 4 litre jar costs 35p.
How much will | save by buying 8 litres of lemonade .
in 4 litre jars instead of litre bottles ? SFOOTRUSIVSISRURISRRTOIN « SN 1< 1= SN IO
T
OR
GO STRAIGHT ON TO THE NEXT PAGE T 1
AW
L

(5)



36.

Do not
write here

A record goes round 45 times in one minute, It plays
for 24+ minutes. How many times has it been round on
the turntable since it started to play? times |36 ...

37.

Box A : Box B

Box B is twice as long, twice as wide and twice as
high as Box A. Box A holds 1 kilogram of sugar. How
much will Box B hold? kilograms |37

38.

Share 14p among three children so that one gets 2p
more than each of the others, who both get the same
amount.
One child receives . P

The other two children receive ..o p €ach, |38 |

39.

* of the children in a school are younger than 11 years
old. How many is this if there are 300 children alto-
gether in the school? children |39

40.

| weighed a suitcase in grams. Mistakenly thinking
that there were 100 grams in a kilogram, | told my
friend that it weighed 120 kilograms. How much did it
really weigh ?

{There are 1000 grams in a kilogram) ... kilograms |40 |..

41.

-

-+———6 céntimetres .

[#]

5 centimetres centimetres

\ \

4+————6 centimetres ——»

Here is a plan of a classroom. We cannot draw it full
size, s0 in our drawing 1 centimetre means 2 metres in
the classroom. What is the area of the classroom? ... square metres |41

0
GO STRAIGHT ON TO THE NEXT PAGE X
L




Do not
write here
/\ 1800 900
360°
42. Through how many degrees would the hour hand of a
clock turn between 12 o'clock and 9 o'clock? 42 |
43. In asale, 25% reductions are offered on all goods. For
example, a jumper which cost £4 now costs only £3.
What will be the sale price of a scarf which cost 48p
originally ? 43 |,
6 N
5
4
Y
3
2
1 S
- ’ -
x 1 2 3 4 5 Z 6 7 8 9 10 11
‘ENEENENN. This is a code to explain the route shown on the diagram. Starting
at X we go one square to the East, one to the North, two to the East, one to the North,
one to the East and two to the North.
44, On the diagram plot clearly the route you follow for
this code, starting at Z: 44 o
EENNNENEEN
45. Make up a code for yourself showing any route you
could use to get from X to the place marked Y. (It does
not matter if it touches another route.)
45 o
T
OR
END OF TEST T
AW
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' BY JENNIFER HENCHMAN BA Dip &d
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4 ' ™
FILL IN THE FOLLOWING PARTICULARS
NAME BOY OR GIRL
~ SCHOOL CLASS
_ DATEOF BIRTH TODAY'S DATE )
D0 NOT turn over
DR open this booklet until you are told to doso
- A

NOT TO BE FILLED IN BY PUPIL

1(13)

2(13)

3(11)

4(9)

5(8)

6(10)

7(11)

TOTAL(75)
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PAGE ONE

Do not
write in
this column

In each sentence below, write in the brackets a word formed from the word printed large
on the left of the sentence. Do NOT write any words ending in “ing” or “ness”. TAKE
CARE TO SPELL THE WORD CORRECTLY. The first one has been done for you.

TOLERATE The manager was a (___tolerant___} man who tried to understand

other people’s problems,

1. SHOOT When he fired his gun, the sound of the (......ccocoeeeeiiiinc e )} was L I I
heard a long way off.
2. PUBLISH THE (evereecrereereeeeeeeeeectesesseeeseseeraenens ) asked to see the original 72 I
manuscript.
3. INFORM I WaNT SOME {ireenieereniieieriieseeecer b e enrnraaanas ) about tours in Spain. ¢ I
4, GRIEVE Bobby was filled with { .......coovivivviireieieeen, )} when he saw the dead L S
bird.
5-13.
The three sentences of the paragraph below have been divided into sections and
written in the wrong order. The punctuation is correct. Each line has a letter beside
it. Decide the order in which the sections should be written to make the paragraph
sensible. The letter of section F, which should come first, has been written in the
box numbered 1. Write the letter of the section which should come second in the
box numbered 2, and so on. 1 [F
2
LTI
(A) by an optimistic bird-lover. 3
(B) then they will go away . ST [
(C) concerning the problem of 740
{D} A solution has been proposed 5
{E} and on historic buildings. 5 8 [,
{(F) Investigations have been carried out i 9 (o
(G) explains the problems to the pigeons, 7
{H) pigeons in public squares 8 10 |,
{1} of their own accord.
{J) He suggests that if an official 9 LI ERCEE
10 N2 e,
13 [,
T
GO STRAIGHT ON TO THE NEXT PAGE OR
T
AW
L




Do not

write in
PAGE TWO this column
READ this passage and then answer the questions that follow.
Surfing is a particularly thrilling pastime. 1t is dependent on skill to a great extent, but
‘bad luck can mar the progress of even the most practised of professionals. The sport is,
however, unsuitable for spectators. The ocean wave seldomn consents to perform at its
best within a mere 50 metres of the beach, and any occasion when it does is most
unsatisfactory for the active participants. Yet spectators prefer these conditions as the
human eye, even with assistance, can barely distinguish adequate outlines at distances
greater than 50 metres, and finer points of technique are totsly invisible.
14. Which of the following describes best what the passage is about? Underline it.
A life on the ocean wave/Sand and sea/An individual sport / English
summer / Favourite sports 14 ..
15. Underline one word from inside the brackets which wiil complete this sentence
sensibly.
To see real surfing it is necessary to go to the (mountaihs, seaside, snowfields, 15 |
circus, swimming pool)
16—19. Select the right words from the following list, and write them in the best spaces 16 | oo,
in the sentence below to complete a summary of the last three sentences of the
passage. .
long, close, spectators, shart, surfers, spectacles 1 7 2
ThE. i prefer the wave to break a.....c.ccoeovvivvvnnnen, distance 18 L
from the beach but....................... [T prefer all the activity to be............ 19 |,
20. Which TWO of the words below are factors which, according to the passage, affect
surfing? Underline them.
thrills, weather, skill, buck, assistance 20 o
21. Which of the last EIGHT words of the passage can be omitted without changing the
meaning of the whole sentence? 21
Which word in the passage is used to mean: T T [
22 EXCITING v aarareeees 22 |
23. especially . T
24. Rardly ettt 24 ...
25. experienced e e 25 [
26. silhouettes e 26 |eeieenns
T
TURN OVER AND GO STRAIGHT ON $ R
AW
L




PAGE THREE

Do not
write in
this column

27-33.

In each of the blanks below, put one of the phrases given you. Do not use any
phrase more than once.

by Wednesday / of his childhood / with the picture / of rural scenes / for her
part / in the country / for her pains / side by side.

Valerie was painting a picture which showed a man and a woman walking 27 |
................................................ The SCENE Was S8t .....cvvvveeeerereriree e e eeseriesn e s errsereras 28 |............
Mr. Carr wanted the picture because it reminded him ................ forrvessenrarsarnnrnrneasnsasanns 29 [
He asked Valerie to let him have the finished picture........ccevvvivicniiiiercicvcc e, 30 ..
He thought Valerie was an able painter ........cicievvieinieininec e rvetieies e eeevasens 31 [t
- Lo IO UOP PP R Valerie enjoyed painting and took great K 72 IO
CAME . riirieeereiiseisisrsiesessssinseersrermessnses 33 |
In the following sentences, write ONE word in the brackets which means the same,
or nearly the same, as the words underlined. The first one has been done for you.
The funny men at the circus (  clowns ) laughed, but were not really very
happy.
34. 1| gave my mongy to the man who sells bus-tickets (et ) 34 e,
and he gave me-a return to Broadway.
35. Edward went to the local centre for lending books {.......coccoeiniiierienns P ) hoping 35 |
to find what he wanted.
36. Mr. Hepplethwaite is a man who hoards all his money {.....ccoeeverveeiieiisiininnnns ). 36 oo,
37. They watched the ships disappear over the line where sea and sky meet
SN ). 37 [
T
GO STRAIGHT ON TO THE NEXT PAGE OR
. T
AW
L
(11)




Do not
write in

PAGE FOUR this column
38. The chess set was made from material from elephants’ tusks {......ccccveeiciircerecrnne. | 38 |
39. The twelve men called to decide the €ase {..........ccccvvrevverreererrerneereen. } were sworn in 39 (...
before the trial began. :
40. The batsman knocked down his set of stumps and bails {.....c..covcvirvnnicirrcccir e, } 40 |
and was out. "
41. My dog is a dog of unknown breed (........c..ccoveeenivrecencinnennne. ); he has no pedigree. 41 s
In the sentences below there are several blanks. Fill each of the blanks with suitable
words so that the whole sentence makes sense. The first one has been done for you.
There are Several different ways of getting 1, but today we must take the
shortest.
42, The Motor DIKE ...ccvvrvvriniriiracmmreeriererieesesaeenneas but the rider was ...iveevveeenciinienenennn.
................................................ BECAUSE NE. .o iciiiireeieiereieai st e e s e e e ssasearns 42
43, Theseashore is .. .cciviiiiec i er s because you never KNOW.........c.ceoeveieenee
................................................ YOU Willsueeeenriieeseieeeseiseesve e When the tide is out 43 |
44, Whiie tHE e WEFE  TUNNING..eeereeiieeiiisceineeiviae s e sereesenn s
................................................ 0] Y- OO UOPUTURRRRRRY 1Yo |14 To - B 010 16) 44 ...
45, The young boy ....cccoeevimiuisineiininireaneevecess evsenranns the labourer........cccviiivverieiieee,
........................ the NEAGEIOW.......ceeeevcierrerressteieieresesenreessrreresssnessseieee e NS SCYthe 45 L.
46. LIS UNUSUAl. ....ciiiiiriinr i e rrree e eerens OrChids....coviiicie e
IN Great Britain ....ecceieeceei ettt es s e n st enesanesmenrens in open country 46
T
TURN OVER AND GO STRAIGHT ON ? R
AW
L

(9)



Do not

write in
PAGE FIVE this colur
In the sentences below, write in the brackets one word which will stand instead of
the word(s) underlined before the brackets. The first one is done for you.
. her .
He asked the girl (........."....... ) what she was doing.
47. Mr. Howard asked Timothy and me {.....c.cccoeviiveniniviviccineneevnnneeeean } to tea. a7 [.....
48. Arthur said to his friend, “Arthur (..., ) won't buy you a birthday 48 |.......
present if you don’t behave.”’
49. Democracy is difficult to understand because democracy ( ........... )is 49 ...
* such a vague word.
50. Theresa said, “Your hat is pretty but | prefer Theresa's (....cveiieiiviiinivieneins | N 50 ...
51. The judge said that though the men were guilty the blame was not entirely the
MNBN'S (1eiiivniiiiniiinnsisinrnirnassrreisrersersesres ). 51 |......
Here are several words or phrases, and opposite each one is a space to be filled with
one word of the same meaning. Some of the letters are given to you. Take care to
spell the word correct/y. The first one is done for you.
man who bakes bread (b —r)
haker
52. place wherecar is kept (g =€) et 52
B3, tenhundred (t —nd) e 53 ...
84, open-airmeal (pi—c) e, 54
T
GO STRAIGHT ON TO THE NEXT PAGE OR
T 1
AW
L

(8)



Do not

write in
PAGE SIX this column
Do these the same way:
B5. nearly (8 —Sth e 55 |,
56. whatgirls tiein theirhair {r —b —n} 56 |occcoeeeenn.
B7. fear (fr — 1) et e Sy 2
68. someone who is in the army '(s — E =T e 3 2 R
59. someone who writes books or plays orpoems (@ — t — e e 512 I S
In each question below there are two sentences. Join them together in any way you.
like so that you make one long, sensible sentence for each question. DO NOT USE
“AND* OR “"BUT"'. The first one is done for you.
They reached the city walls. They found the gates had been shut.
When they reached the city walls, they found the gates had bzen shut,
60. The bicycle will not go. The wheel is broken.
.................................................................................................................................... 60 |.oiernnn.
61. The engine stopped. There was no fuel.
.................................................................................................................................... 61 L.
62. The engine would not go. There was plenty of fuel.
.................................................................................................................................... 62 |
63. You are ready. Your aunt will take you to the pictures.
.................................................................................................................................... 63 [
64. The boys climbed up the cliff. They had found a sea-horse in a rock pool
------------------------------------------------------------------------------------------------------------------------------------ 64 rramassarees
T
TURN OVER AND GO STRAIGHT ON $ R
AW
L

.1




Do no

write i
PAGE SEVEN this colu
fn the sentences below, put correct punctuation marks in the brackets. In each case,
the punctuation mark will be one of the following:
. a4 " ? . !
65. Carol bought eggs { ) bacon { ) potatoes and mushrooms in the village { ) 65 |.....
66. Are you ready now ( } | have been waiting a long time { ) 66 |.....
67. { )ltambusy( )({ )said Roland{ ) 67 |.....
68. Jane Grayson ( ) who goes to the same school as | do { ) lives in the same
road{ ) 68 |.....
69. That's ridiculous { ) You haven’t got all that money, have you { ) 69 |.....
70. { ) Delhi{ )notMadras{ )} isthe capital of India, { ) said the teacher. 70 | ...
Here is a sentence:
(a) The builder repaired the cottage.
Here is the same sentence expressed slightly differently:
(b) The cottage was repaired by the builder.
Do the same for all the sentences below, so that in each case sentence {b) has the
same meaning as sentence (a).
71. ({a) Nigei trapped the spy in front of the radio.
0 2 13 T= 3 o L U 71 ...
72. (a) The expert had not taught the skater for very long.
o) I O =T (= O OO 72 ...
73. (a} The meal was already being served by the maid.
(D} THE M ceiiiiiii it ccerir et eee s e eee et ree e e b sbe e ee mr s sbesn e s nnaesheerenann 73 ...
74. (a) The lion will attack the trainer.
(Y I I U= IR 4 =TT s =T OO 74 |...
75. (a) The hardest task is being done by voluntary workers.
(D) VOIUNArY WOTKEIS..ccoiie i eee e eeeeeeeereee e eeee e e eeeveeee s et s sennecaseetesaesesaeiateaentneneaanessaees 75 |
T
END OF TEST OR
| R
- LOOK OVER YOUR WORK UNTIL TIME ISUP AW
L.
(11
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g Test 263

MATHEMATI(S
ATTRINMEN

)

TEST EF ©

J0 NOT turn over
DR open this booklet until you are toid to doso




Read these instructions carefully:

Al of the guestions in this test should be answered on the answer sheet, not in the test booklet. -
You may work out your answers on the blank sheet of paper, but always mark your answers on

- the answer sheet. After each question, there are five alternative answers and each has its own

P.1

P.2
P.3
P4
P.5
P.6

letter. Find out which is the right answer and then blacken the space below the letter which
goes with the right answer.

’

Here is an example:
Whatis8 x 3?7
(a) 21 (b) 22 (c) 23 (d) 24 (e) 25

8 x 3 = 24, so the correct answer is (d). On the answer sheet, blacken the space below the
letter (d), like this:
P.1 a b ¢ d e
s ] [an (e ] [ ] >
In some cases, three or more questions share the same alternative answers. Just do these in

‘exactly the same way. Here are some more examples. Do them yourself, and mark the answers on
the answer sheet, opposite numbers P.2 to P.6.

What is:
3 x 4?7  (a) 24
4 x5? (b) 20
14 + 67 (c) 16
32 =27 (d) 12

8 — 47 {e) none of these



Here are the answers.

4 a b ¢ d e

o T e S o SR =
} a b ¢ d e

[an] - | min ] [amn ] | e}
' a b ¢ d e

o e O o o
] a b ¢ d e

[ ] [snd [ [ maer -
3. a b c d e

— — [ s} [amn ] [ ]
2 3 x 4 =12, so the answer is (d)
3 4 x 5 = 20, so the answer is (b}
1 14 4 6 = 20, so the answer is (b)
3 32 + 2 = 16, so the answer is ()
3 8 — 4 = 4, sothe answeris (e).

stice that the same answer may be the correct answer more than once. Thus (b) is the
rrect answer to P.3 and P.4, .

ytice also that the answer to P.6 is 4, which is not in the list of alternatives, The correct
swer is therefore *(e) none of these”, meaning that none of the answers (a) to (d) is correct.

iere is always one and never more than one correct answer in the set of alternative answers
r each question.

ways make sure that the éuestion number on the answer sheet is the same as the question number
' the test.

you should wish to alter an answer, rub out the mark completely and then mark your new answer
aarly. :

hen you are told to stop, STOP WORKING AT ONCE.

5K NO QUESTIONS AT ALL, ONCE YOU HAVE BEEN TOLD TO START.

You may find this information useful.

“Square centimetres” is also whritten ascm?
"Cubic centimetres” is alsc written as cm?
10 millimetres (mm) = 1 centimetre (cm)
100 centimetres = 1 metre (m)

1000 metres = 1 kilometre (km)
1000 grams (g) = 1 kilogram (kg)

you have any question; ask them now,

Bt

DO NOT TURN OVER UNTIL YOU ARE TOLD
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1. What is the largest whole number that can be made from the digits 1, 6, 3, 2 if all the digits
are to be used ? '
(a) 6321 (b) 3621 {c) 2163 (d) 1623 {e) 1236
2=-3. Which of the following shapes best describe these common things ?
(a) a rectangle (b) asquare (c) a triangle (d) a circle (e) a rhombus
2, A gramophone record
3. A tennis court
4, In this addition one figure was replaced by * wherever it appeared. What does * stand for?
1* '
-l-1 .
4 ** (a) 2 (b) 3 {c) 5 (d) 7 (e) 8
165
5-7. The bar chart below shows how many policemen wear boots in each of the sizes from 6to 1
24
20
16
Number of
policemen 12
8
4
o & 3 i 2! i
6 64 7 73 8 8F 9 91 10
Boot size
5. How many policemen wear a size 9 boot or larger ? .
(a) 16 (b) 20 (c) 25 (d} 30 (e) 34 .
6. Which two sizes of boots are worn by the same number of policemen?
(a) 6and 6} (b)63and 10 (c) 7+and 93 (d)8%and 9 (e}8iand 9%
7. Which size of boot is worn by most policemen ?

(a) 6 (b} 7 (c) 8 (d) 9 (e) 10

GO ON TO THE NEXT PAGE
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A boy thinks of a number, doubles it and adds two. If the number he thinks of is x, what is
the final number?

(ayx + 4 (b} 2% + 2 (c)2x + 3 (d)2x + 4 (e) none of these

A man walks round the perimeter of a rectangular field. Which of the following describes

his action ?
(a) walks along one side of the field
(b) walks half way round the field
(c) walks along both shorter sides of the field
(d) walks diagonally from corner to corner of the field
@ Se) walks along all sides of the field

bl

-12. Whicﬁ of these nets could be used to make the following solids ?

, (b)
Cylinder

Pyramid (@) . )
Cone ' O O

c) (©)
(d)

-

If an odd number is multiplied by an even number, the answer will be:
. (é) always an odd number
(b} usually an odd number
(c) an odd number half of the time
(d) usually an even number

(e) always an even number

GO ON TO THE NEXT PAGE
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i4—1 6. To which decimal is each of the following percentages equal ?

Percentages Decimals
14, 5% (a) 0-005
15, 50% (b) 0-03
(c) 0-05
0,

16. 30% (d) 0-30
(e) 0-50

17. Of the 360 men and women at a party, one third were women. How many men wer

present ?

(@)60  (b)120  (c)240  (d)1080  (e) 2160

IS

18--19. What are the results of doing the following operations on the number 6 ?

18. Adding — 5 (a) 1
(b) 4

19. ‘ Subtracting + 2 (c) 8
- ' (d) 9

(e) 11

20-22. To which of the answers (a) to (e) is each of the statements 20, 21 and 22 equivalent?

20. 2outof 6 (a) 1
21. 19 out of 19 (b) .g
22. 10 out of 18 (c) §
1
(d) 73
(e) 3
23. f B =A and 3A 4+ 2B =10
What are the values of Aand B?
(3)A =2andB =2 () A =5andB =5
(b)A =3andB =3 () A =10and B =10

(c)A =4andB =4

5

GO ON TO THE NEXT PAGE



24. The square of a number is always:
(a) the number added to itself (d) the number multipited by 2
(b) the number multiplied by itself () none of these

(c) the number plus 2

25-26. The population of a town is 74 938. What is the population to the nearest:

25. ten? (a) 75 000
(b) 74 950
26. hundred ? (c) 74 940
(d) 74 930

(e) 74 900

27-29. P i

An aircraft flies clockwise in a circle from O. Where will it be if it
turns through: ‘

(a) O
27. 180°

(b) P
28. 270°.

(c) Q

29. 660° (d) R

(e) none of these

30. Which of the following fractions is the smallest ?

11 5 3 1 1
L b} ~—~ = d) — —
(3)1 (b) (c) (d) (e)

GO ON TO THE NEXT PAGE



31-33.

The following table shows the time taken by a car to travel various distances at the same
speed.

Time in minutes 0 15 25 30 55

Distance in kilometresi 0 12 20 24 44

This information is plotted on the axes below, in the form of a straight line graph.

50

40

Distance 30

in
kilometres
20
7
]
> 7
10
0

10 200 30 40 50 60
Time in minutes
31. How far has the car gone in 45 minutes ?
(a) 32 km (b) 36 km (c) 40 km (d) 44 km (e) 48 km
32. How long does it take the car to trave! 40 kilometres ? A
(a) 50 min (b) 45 min {c) 40 min (d) 35 min  (e) 30 min
33. What is the speed of the car, in kilometres per hour?

()75 (b)48 (c)43 (d)38 (e)30

34. The square root of 90 lies between:

(a) 2and 4 (d) 11 and 20
(b) 5and 7 (e) 21 and 40
(c) 8and 10

35. It costs 40 centimes to send a postcard from France to England.

- How much does it cost to send 9 postcards ? (100 Centimes = 1 Franc)

(a) 3:06 Fr (b)3-60Fr (c)306Fr (d)360Fr (e) 306 Fr

GO ON TO THE NEXT PAGE
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36-37. Use the sketch below to answer the following:

A

36. How bigis angle BED?
(a) 90° (b) 100°  (c) 110° (d) 120°  {e) 130°

37. How bigis angle BAE?
(@) 70°  (b)60°  (c)50°  (d)40°  (e)30°

38-40.- To which of the following fractions is each of the decimals equivalent ?

, Decimals Fractions.
38. 0-60 (a) %
39. 0-45 -(b) T4!1g
40. 0-36 (c) _g_

d) <
(e) 55

41. Which of the following has the same value.as 33 ?

(a)3 X3 (b3 43 (c)3+3 +3 (d)3+3 (e) 3x3 x3

GO ON TO THE NEXT PAGE
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42-44, To which of the triangles (3) to {e) is each of the triangles 42, 43 and 44 similar ?

- (a) (d)
42.
. (b) (e)
&
44,

45-46. A pile of sand weighing 2-520 kg is divided successively into 2,3, 4, 5, 6, 7, ,8, 9, and 10
equal smaller piles. The table below shows the weight of these piles.

Number of ‘
small pites ‘ 1 2 3 4 5 6 7 8 9 10

Weiéht of each

pile in grame (g) | 2520 | 1260 | 840 | 630 | 504 | 420 | 360 | 315 | 280 | 252

How many piles would there be if each pile weighed:

4.5. 1 180¢g? (a) 14
(b) 40
46. 42 g? (c) 60
(d) 280
(e) 420

47. Some time ago it was said that an average family had 2-4 children,
What does this mean ?

(a) all families had 2-4 chiidren )

(b) all families had either 2 or 3 children -
(c) some families had a child for only 0-4 of the time

(d) the total number of children was 2-4 times the total number of families.
(e) the a\;'erage was wrongly calculated

GO ON TO THE NEXT PAGE
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48-49. The graph below shows the number of one manufacturer's old and new alarm clocks in
use during each year from 1957 to 1966.

10 L otd
- \ . [ New

Number 8 * x\
of alarm
clocks in 6 ' \‘ 2
thousands - i

4 - AN

- \‘
2 \x
N
0 AN

1957 1958 1959 1960 1961 1962 1963 1964 1965 1966

48. What was the largest number of old clocks in use during any one year during this period ? -
(a) 10000 (b)9000 (c)8000 (d)7000 (e) 6000

49, How many clocks (otd and new) were in use in 1963 ? -
(a) 7000 (b)8000 (c)9000 (d)10000 (e) 11000

.50—51. In a class of children, 22 liked apples, 16 liked orangés, and of these, 10 liked both apples
: and oranges.

50. Which one of the following Venn diagrams illustrates these facts ?

(a) (b) . (c)

(.

(d) {e)

51. There were 35 children altogether in the,class. How many did not like apples or oranges?
(a) 7 (b) 10 (c) 13 (d)19 (e} 21

GO ON TO THE NEXT PAGE
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52. Which one of the shapes below could be used four times to make this diagram ?

N s /<()>\
(d) ©

53.

Which one of these statements best conveys the idea of the volume of an object ?

(a) the amount of space filled by an object
(b) the weight of an object

(c) the surface area of an object

(d) the weight of water an object will hold
(e) all of these

54.

1

Which one of the following numbers has 7 as a factor?

(a) 51 (b) 61 (c) M (d) 81 (e) 91

55,

A man photographed two trees, both the same distance from the camera. The trees on the
photograph were 3 cm and 4 cm high. If the height of the smaller tree is in fact 12 metres,
what is the height of the other tree ? .

{a) 14 m (b) 15m (c)16m (d)18m (e) 24 m

GO ON TO THE NEXT PAGE

o
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56-57. The diagram below shows the number of routes for getting to various parts of the diagram

56.

57,

starting at A and going only in the direction of the arrows.

How many routes are there for getting from Ato B ?
(a) 4 (b) 5 (c) 6 (d)7 (e) 8

On how many of these routes do you pass through X ?
(a) 4 (b) 5 (c) 6 (d) 7 (e) 8

58.

The population of a city is given as approximately 2 400 000. Which one of the following figures
has been rounded off ?

(a) 2040950
(b) 2114158
(c) 2240876
(d) 2446 314
(e) 2475912

GO ON TO THE NEXT PAGE
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59. 0O is the centre of the circle.
AB is equal in length to the radius of the circle.
What is angle AOB? ~
(a) 30° (b)60° (c)75° (d)90° (e)youcan'ttell
60. The length of one side of a square is y cm. What is the area of the square?

(a) 2yem® (b)3ycm?* (c)d4ycm? (d)y?cm? (e)d4yicm?

END OF TEST






APPERDIX (iv)

PERCENTAGE DIFFERENCE BETVEEN THE SEXES AND THE SIGNIFICANCE LEVELS

FOR THE ITEMS IN MATHEMNATICS TESTS DE1 AND EF,

ITEl | DIFFERENCE |BOYS OR GIRLS | 74O STANDARD | SIGNIFICANT
% AREAD DEVIATIONS

141 8.3 G 9.2 NO
1.2 6.3 B 1.4 KO
1.3 3.0 B 13.7 NO
1.4 T.6 G 14.8 RO
1.5 1.9 a 15.4 NO
1.6 5.1 B 15.5 NO
1.7 15.7 B 15.4 YES
1.8 2.3 G 15.1 NO
1.9 0.5 G 15.5 o)
1.10 4.3 G 7.2 N0
1e11 ] 11,0 G 9.7 YES
1.12 8.8 B 12.3 1o
1.13 3.7 B 11.8 NO
.14 1 12.3 B 15.0 NO
1.15 2.4 G 1545 No
1.16 0.1 B 15.1 KO
1.17 | 1444 B 15.3 No
1.18 3.1 G 1449 o)
1.19 |12.9 B 15.2 NO
1.20 5.8 G 1541 (e}
121 119.4 B 14.1 YES
1.22 0.1 B 15.6 NO
1.23 4.5 G 15.5 NO
1.24 Te7 B _ 1545 N0
1.25 4,2 B 15.6 NO
1.26 |[14.6 B 14.8 ¥O
1.27 {11.4 G 15.1 KO
1.28 0«7 B 15.6 WO
1.29 0.7 B 15.1 RO
1.30 [17.7 B 12.1 YES
1.31 549 B 155 NO
1432 1.8 B 1442 NO
133 1¢5 G 15.5 i)
1.34 | 8.9 B 15.3 NO

-99 -




ITEH |DIFFERENCE |BOYS OR GIRLS] THO STANDARD SIGFIFICANT
% AHEAD DEVIATIONS '
1435 9.2 B 14.1 KO
1.36 0.1 G 15.1 KO
1.37 [14.2 B 14,0 YES
1.38 5.0 G 1546 NO
2.1 2,8 B 10.2 o
2,2 10,0 B 13.1 RO
2.3 81 B 14.7 NO
2.4 5.8 6 15.5 NO
C 2.5 1.3 B 1545 NO
2.6 5.0 ¢ 10.9 RO
2.7 5.4 G 7.9 Fo
2.8 2.8 G 153 NO
2.9 1.6 G 13.2 (o]
2.10 | 0.2 g 15.6 NO
2411 {113 G 14.5 NO
2,12 110.5 G 14.5 NO
2.13 0.3 G 15.5 NO
2.14 4.9 B 14.8 FO
2,15 | 44 G 133 §O
2,16 | 4.7 G 13.0 NO
2.17 [131 B 153 i}
2.18 2.7 B 1445 NO
2.19 | 4.5 -G 15.5 N0
2,20 1.8 G 14.1 No
2.21 1.8 ¢} 1442 NO
2.22 {11.4 B 14.9 NO
2.23 | 9.1 B 154 NO
2.24 | 6.4 G 15.5 NO
2.25 | 3.1 B 15.6 NO
2,26 [10.0 B 15.1 NO
2,27 8.8 B 15.2 N0
2.28 | 8.6 B 15.5 NO
2.29 9.8 B 1545 RO
2.30 |23.0 B 14.6 YES
2431 9.0 B 151 NO
2,32 8.8 B 14.8 NO
2.33 0.3 G 156 NO

- 100 -




ITEH | DIFFERENCE | BOYS OR GIRLS |TWO STANDARD SIGNIFICANT -
% AHEAD DEVIATIONS

2.34 8.9 B 15.3 KO
2.35 | 3.0 B 14.3 o)
2,36 | 2.2 G 12.7 0]
2.37 0.7 G 13.4 o
2.38 [19.2 B 14.5 YES
2.39 {12.6 B 12.1 YES
2.40 | 6.5 B 13,2 ¥o
2.41 1.2 G 15.3 N0
2.42 | 3.3 c 109 §O
2.43 { 4.0 ¢ 13.1 NO
2,44 Te2 ¢ 11.8 NO
2.45 | 2.4 G 15.2 NO

-101 -
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