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ABSTRACT

This study was designed to examine the acquisition of sex-role 

attitudes s, the relationship of sex-role attitudes and mat hematic 
ability and the effects of sex examiner on mathematic performancee 

Elementary, junior high and senior high students .were'1 questioned on 

the degree to which they perceived mathematics to be a skill inappro

priate to their gender. All, students were given a sex-role standards 
attitude scale and either the, Stanford Mathematics Achievement test or 

the Stanford Diagnostic Mathematics Test.
The results indicated a strong relationship between sex-role 

attitudes and mathematic.performance at the extreme ends of the 
attitude scale. Subjects scoring in the mid-range of the attitude 

scale were more variable in their performance. Females tended to ex

press highly positive attitudes towards mathematics at all levels and 

significantly more than males in the upper two grade levels. A posi

tive attitude towards mathematics significantly increased with age in 

females and males generally followed the same trend, although males were 

more variable in their attitude towards mathematics. No differences by 

sex were found in mathematic ability. Male examiners elicited higher 

performance across sex than did female examiners.



INTRODUCTION

Male superiority in mathematics has long been accepted as one 

of the major findings in the area of sex-related differences in cogni

tive ability (Maccoby and Jacklin, 1974; Terman and Tyler, 1954). This . 

viewpoint appears to have been substantiated over the years by the major 

portion of research published on this topic. However, in the last-two 
decades researchers have begun to take a second look. New research was 
initiated in response to the feminist charge that much of the past re

search was invalid due to a male bias. This bias was derived, in large 
part, from nonconscious ideologies that society generally held about 

womeni. . Early psychologists did not study women because women were not 

considered important, instead male behavior was considered to be norma
tive. This unconscious assumption was expressed in a variety of ways in 

psychological research, for example, using only males as experimenters 

or subjects,.ignoring sex-roles and their influence on behavior, using 

male-biased tasks in experiments and viewing behavior as dichotomous 

rather than integrated, particularly in regard to conceptualizing 

masculinity and femininity (Frieze et al., 1978). New research was 

was also prompted by the obvious need for alternative mathematics programs 

for females if the previous findings held. Others challenged the find
ings on a different basis. Fennema and Sherman (1977) questioned the 
validity of the majority of studies in this area due to their failure

1



to control for mat,hematic background« Waber (1976) suggested that re

ported sex differences were not due to a categorical difference between, 
males and females, but rather to a differential distribution of sexes 
along a physiological continuum» Finally, Fairweather (1976) ques
tioned even the existence of genuine sex differences^ It is his belief 
that sex differences found in American studies are either artifacts.of 
the techniques used in those studies or of the American culture or both, 
tin the other hand.Maccoby and Jack!in (1974) take the stance that be

havioral sex differences due to differential socialization practices 

within any culture are real where they occur. Certainly such differ
ences have important implications to individuals within that culture.

In America* at least* mathematics has been a major obstacle to women’s 

entrance into scientific disciplines* Tobias (1978) noted that in ad

dition to preventing women’s entry into technical fields* the lack of

mat hematic skill has prevented women from advancing in many non-
, - " ' ■ • . r
technical work areas* "

While Fairweather and Maccoby disagree on the proper defini
tion of a sex difference, they are to some extent in agreement in their
assessment of the quality of research in this area* Methods have been

poor and statistical analyses largely inadequate* Some studies have
erroneously extrapolated sex differences from single sex studies; . 

while others have mistakenly interpreted different patterns of findings 

within each sex as sex differences* Deeply held sex-role stereotypes 
have commonly confounded results in certain instances as observers can

not be made blind to sex.
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Despite their agreement regarding methodological problems, 
Fairweather takes exception to Maccoby and Jacklin's efforts in their 
book nThe Psychology of Sex Differences". He points out. that the 

summary tables are deceptive, giving equal weight to good and bad 
studies and that a glaring omission is the lack of a solid discussion 
of sex of experimenter effects. Fairweather also points out "that 
curious North American disease ?Myopia U.S.A.'. Much"of the European 

and notably British literature is missing; regrettably so, since 
studies here seem much less prone to spectacular findings, especially 
in childhood." While most of FairweatherTs criticisms seem entirely 

in order, the last part noting the lack of spectacular findings in 
childhood is not entirely accurate. A distinct pattern has emerged 

from studies of male/female differences in .mathematics in both 

American and British literature.

Males and females are found to be essentially equivalent in 

mathematic skills during elementary school. However, with the onset of 
puberty males begin to forge ahead of females and maintain this advan
tage thereafter (Emmett, 1954; Maccoby and Jacklin, 1974; Pidegeon,

1960). The female disadvantage has been generally attributed to lesser 
visual-spatial skills and/or weaker analytic ability. Recently Tobias 
(1978) and others have suggested' that sex-differences could also be re
lated to a conditioned mathematics avoidance response (math anxiety) that 

is more often found in females than males.



" Visualf-Spatial Ability
Spatial visualization has been suggested as a factor.that dif-. 

ferentially influences the learning of mathematics (Fennema, 1975), 
Werdelin (1958), in a factor analytic study of mathematic skill, 

found that spatial ability emerged as an element in mathematic skills 

for males but not for females« It has been closely tied to the perfor

mance of geometric problems and to abstract problem solving ability in 

general (Maccoby, 1971). Spatial ability is difficult to define but 
is generally interpreted as, the ability to visually manipulate, locate 
dr make judgments about the spatial relationships of objects located in 
two or three dimensional space (Frieze et al», 1978). Researchers have 
chosen to operationalize it in a number of ways using such standard 
tests as the Block Design of the Wechsler Intelligence Scale (Children 

and Adult forms), various mazes and formboards. Others have used more 
diverse measures such as skill in auditory localization, maintenance 

of size-distance constancy, and tactual recognition of objects as they, 

change in space (Maccoby and Jacklin, 1974).

Yen (1975) reported significant differences in favor of males 

.on several spatial abilities tests (PMA Spatial Relations, Formboard 

Test, Mental Rotations and to a degree. Paper Folding)» Males were 

reported to be consistently superior on visual-spatial tasks in a 
survey by Maccoby and Jacklin (1974). Fairweather (1976) stated that 

there did seem to be good evidence of clear adult male superiority for 
a small nucleus of definitive spatial skills. In contrast, Sherman 
(1967) presents a strong case against the concept of an inherent male



spatial advantage, contending that while this advantage may exist, it : 
is due to differential socialization practices» It is important to 
note that there appears to be a definite developmental trend of in

creasing spatial ability in males that parallels the trend toward 
male advantage in mathematical skills during adolescence.

Analytic Ability 

Analytic ability refers to the ability to distinguish elements 

of a complex situation by disregarding the general context. The 

analytic person is able to perceive an item as separate from its back
ground and to break, set, or restructure the situation (Maccoby and 

Jack!in, 1974). Analytic ability is an important component of the 
problem solving approach in mathematics. The Rod and Frame Test (RFT) 
and the Embedded Figures Test (EFT) have been commonly used as measures 
of analytic ability. These two tests are considered to give a measure 
of field independence or disembedding (i.e., the ability to perceive 

a stimulus independently of its surroundings) which has been corre

lated with analytic ability. Females have long been described as 

accepting the field more passively than males and being more field 

dependent or global, as opposed to being field independent and analy

tical, in their cognitive style. It has been pointed out that these 

tests load heavily on a spatial factor and it has been argued that it 

is the spatial component of these tests rather than the analytic compo

nent which is responsible for sex differences in performance (Sherman, 

1967). The amount of field independence in both sexes varies tremen
dously across cultures and appears to reflect quite directly the degree
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of autonomy allowed each sex in a particular society (Maccoby9 1971)»
Whitkin et al. (1954) noted that

The increased disparity at approximately age seventeen, in field 
independence and presumably performance on spatial tasks, occurs 
at a time of increasing sex-role differentiation. Also there 
may be relevant differences occurring .before the adolescent sex
role divergence as males are encouraged in undertaking activities 
and tasks that are more manipulatory and exploratory than females,

Measures of disembedding that omit the visual-spatial factor 

usually use restructuring or set breaking and grouping tasks. Set 

breaking is also related to the ability to inhibit an initial dominant 

response while exploring other alternatives. Grouping is divided into 

three general categories: Relational —  grouping objects on the basis
of a functional relationship; Inferential —  grouping objects that be

long to a more inclusive class; and Descriptive-Analytic —  grouping 
objects on the basis of some specific detail. There is a scarcity of 

research in the area of set-breaking and the findings that do exist 
are equivocal. Females were superior in some types of problems, es
pecially verbal, whereas males had the advantage in others or no sex 

differences were found. No reliable sex differences have been found 
in the ability to inhibit a response while exploring optional responses. 
There were no differences in the use of a descriptive analytic style in 
grouping tasks (Maccoby and Jacklin, 1974) (Table 1).

In summary, males gain an advantage in mat hematic skills during 

puberty which is paralleled by the appearance of superior visual-spatial 

skills at that same time. In some instances, differences in visual- 

spatial tasks and performance on the EFT and RFT disappear with prac

tice. Males have been found to be consistently more field independent
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Table 1. Summary table of sex-related differences» analytic abilities.

Analytic Abilities Males Females

Field Independence +

Visual-Spatial + -

Without Visual-Spatial Factor ■

Set Breaking , +/- +/-
Grouping NSD NSD

Inhibition of Response NSD NSD

Key
+ = advantage
- = disadvantage
NSD = No significant differences
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than females but there is evidence that the difference could be due to 

the visual spatial factor. Sex differences in field independence also 
appear to parallel the development of the visual spatial factor. No 
reliable differences have been found in grouping tasks or in inhibition 
of a dominant response, while the results of studies of set-breaking 

have been equivocal with no definite trends at this time<, .
Two major theories have been advanced to account for sex^ 

related differences found in mathematic functioning, the biological 
theory which holds that the differences are inherent and the cultural 

theory which postulates that the differences are due to differential 
socialization of the two sexes. The biological theory is based mainly 

on observation of sex-related differences in visual-spatial abilities 

and aggressive behavior. Under the biological theory, there"are three 

basic approaches accounting for sex differences in visual-spatial 

ability, the sex-linked major gene hypothesis, neurohormonal- 

hypothesis and brain lateralization hypothesis.



BIOLOGICAL THEORY

Sex-Linked Major Gene Hypothesis 
This hypothesis postulates the existence of a sex linked (X- 

linked) recessive gene for one component of spatial ability. Using an 
estimated gene frequency of 0.5 (Bock and Kolakowski,' 1973), this would 

produce a pattern of inheritance of a 2:1 ratio favoring males in the 

general population (i.e., fifty percent of the males and twenty five 

percent of the females would phenotypically express the trait). Some re

searchers believe that the trait is highly heritable, subject to little 

environmental variance (Vandenberg, 1968) and different in mean level for 
the two sexes (Bock and Kolakowski, 1973; Hartlage, 1970; Stafford, 1961). 
These researchers have also found the expected pattern of cross^-sex 

correlations between parents and children in spatial ability. A problem 
arises in the usage of the term heritability. Heritability is at best 

only an estimate and is dependent on the type of environments and 

phenotypes sampled. Wittig (1979) points out that heritability esti

mates differ as a function of some six different population parameters. 
These parameters include environmental factors. Therefore heritability 

estimates are not pure measures of genetic determination even though the 

term "heritability" appears to connote the extent of genetic determina

tion of a particular trait. Spatial ability is not a unitary trait and 

other determinants of spatial performance do not appear to be sex- 

linked. An individual could still have a good genetic potential for
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spatial performance without possessing the X-linked spatial gene 
(Maccoby and Jacklin, 1 9 7 4 ) In a 1974 study of 2508 high school 

students* Yen examined sibling correlations and within-sex score dis

tributions for evidence of a major sex-linked gene. She concluded 
that * based on the assumptions of a model of equal within-genotype 
variance and reasonable estimation procedures* sex linkage was not a 

complete explanation of the observed sex differences«,' It is not 

known how the gene is "turned on". Some genes are expressed from 
birth* while others follow a pattern of delayed onset. The observa
tion of an apparent divergence in the sexes in spatial ability at 
puberty has led to speculation that the expression of this particular 

trait may be under hormonal control.

Neurohormonal Hypothesis 

The possibility that spatial ability is androgen limited is 

the basis of the neurohormonal hypothesis. The increase in spatial 

ability in males at puberty with a concomitant increase in the levels 

of androgens suggests a possible mechanism. Money (1971) has specu
lated that the presence of excess-androgens circulating in the blood
stream of an infant during a critical period before birth may 
substantially increase I.Q* levels in both males and females. He 

reported* however* that the presence of androgens after birth did not 

have an effect on intelligence above that induced by the androgens pres

ent before birth. In an earlier study* Dalton (1968) indicated that the 

presence of excess progesterone during pregnancy increased IQ
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levels for both males and females. A second line of research involves 

androgen insensitive females. Both Turner's, syndrome (XO) females and 

androgen insensitive females (XY), actually chromosomal males, have no 

functional androgen and both exhibit a pattern of low spatial skills 
(Bock and Kblakowski, 1973).

Broverman and colleagues (1968) proposed a complicated neuro- 

hormonal theory based on the activation-inhibition activity of the 
autonomic system. The essence of their argument was that sex differ
ences in hormonal, patterns produce sex differences in the balance of 

sympathetic and parasympathetic activity which then produces sex dif
ferences on cognitive tasks. They based their argument on an assump

tion that males and. females excelled on different types of tasks 
(i.e., males excelled on tasks requiring an inhibition of response to 

obvious stimuli in favor of less obvious stimuli or perceptual re

structuring, while females were more proficient on simple, overlearned 

repetitive tasks). They postulated that parasympathetic dominance (or 

cholinergic activity) was associated with perceptual restructuring 

tasks and that sympathetic dominance (adrenergic activity) facilitated 
simple repetitive motor performance. This reasoning led to the hypo
thesis that sex hormones affect the balance between activation and in- 
hibition (adrenergic and cholinergic). Androgen would favor the 

parasympathetic dominance necessary for the male complex restructuring 
tasks, while estrogens would promote the sympathetic dominance that 

facilitated simple repetitive responses. They further speculated that 
the hormone effects were mediated through their influence on enzymes



which control the available stores of the two transmitter substances3 

acetycholine and norepinephrine, for the autonomic nervous system. The 
research group cited the fact that concentrations of choline acetylase 
(which regulates the amount of acetycholine) rise in the hypothalamus of 
castrated rats as being the best evidence of hormonal effects. Parlee 

(1972) severely criticized the Broverman hypothesis on several points. 
Her major point was the fact that the sympathetic nervous system uses 
both acetycholine and norepinephrine as neurotransmitters. Broverman 

and his associates had apparently made an assumption that the para
sympathetic system was purely cholenergic and the sympathetic nervous 

system was. totally adrenergic. Parlee also questioned their conclusions 
that a functional relationship exists between parasympathetic- 
sympathetic (or cholenergic-adrenergic or inhibit ion-activation) and 

perceptual restructuring and perceptual motor tasks. She also felt 

that their selection of tasks regarding female and male abilities was 

highly arbitrary. Finally, as previously noted, no solid evidence of 

sex differences in perceptual restructuring or inhibition of response 

has been found.

Brain Lateralization 

The third hypothesis is based on the often-cited dichotomy of 
female excellence in verbal ability and male excellence in spatial 
ability, suggesting the functional dichotomy of the two cerebral hemi

spheres . Based on a growing body of evidence that linguistic skills 
are localized in the left hemisphere and that spatial skills are



localized in the right, researchers have developed two possible 
hypotheses. Essentially the two are at opposite poles, Levy-Agresti 
and Sperry (1968) espouse the view that early, strong cerebral domi

nance enhances the development of spatial ability and that bilateral 
mediation of language interferes with the development of spatial 
skills. Conversely, Buffery and Gray (1972) argue that early and 
stronger cerebral, lateralization promotes the development of linguistic 
ability while bilateral mediation of space enhances spatial ability, 

Waber (1976) investigated the effects of early and late maturation 

rates and degree of lateralization on verbal and spatial abilities.

Her findings tended to support the Levy-Agresti hypothesis in that 

groups showing a high degree of lateralization had superior spatial 

abilities. The most important factor in superior spatial ability was 

the timing of maturation. Regardless of sex, late maturers scored 

better on spatial tasks than on verbal, while maturation rate showed 

no significant effect on verbal tasks* Waber suggests that reported 
sex differences in spatial ability are more likely due to a differen

tial distribution of the sexes along a physiological dr developmental 

continuum than to a categorical difference between male and female, 
Fairweather (1976) disputes Waber?s ideas on the following 

basis. First, Waber failed to find.a significant sex difference. 
Second, there is no evidence at this time to substantiate the claim 

that early maturers differ cognitively from late maturers. Finally, 

Fairweather questions the developmental criteria on which selection of 

late and early maturers was made.
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Maccoby and Jacklin (19747 also have something to say about the 

lateralization hypothesis. They reason that the packages of skills 

localized in each hemisphere do not correspond to the known sex differ
ences in abilities. The left hemisphere is typically described as 
verbal sequentially detailed, analytic and computer-like. Although 
girls are superior in a variety of verbal tasks the rest of the de
scription does not fit them better than males. They conclude that "a 

theory which purports to account for female superiority on verbal tasks 
and inferiority on spatial tasks in terms of stronger or earlier 
lateralizations of the left hemisphere would have to predict that the 

other functions or skills controlled by this hemisphere would also be 

superior in females .,f



CULTURAL THEORY

The second theory assumes that sex differences in cognitive
functioning are not" a manifestation of inherent biological differences,

but rather are due to cultural factors. As has been previously noted 

in this discussion, investigations of cognitive components have demon

strated a large degree of variability across cultures. This evidence 
is consonant with the concept that assignment of specific sex roles

and differential socialization of the two sexes contribute strongly 
to observed sex differences where they are found.

John Money (1965) demonstrated the powerful impact of socializa

tion processes in the development of sex roles through his research with 
hermaphrodites. The results of his investigations indicated that the 
development of normal sex role behavior is a process that is acquired

i '

by the age of three or four. Reassignment of sex after this age (due 

to misdiagnosis at birth) resulted in severe maladjustment, whereas re

assignment of sex prior to this age produced children with normal sex

ual adjustment. Money stated that:

These studies led the clinical investigators to the conclusion 
that the establishment of gender role or psychologic sex can 
be independent of chromosomal sex, gonadal sex, hormonal sex 
internal reproductive structures, and external genital 
morphology. . . . Psychosocial differentiation is an active 
process that takes place after birth and needs the stimulus 
of interaction with a behavioral environment, in much the same 
manner as does acquisition of a language. In certain indica
tive cases, the sex of assignment can override the influences 
of the physical variables of sex.

15
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During the socialization process many behaviors become sex- 
typed and acquire different values and meanings for males and females. 
One major research strategy has been to search for and investigate 

those behaviors that appear to be most clearly sex-typed. Sex-typed 

behaviors are defined as those behaviors that are expected and sanc

tioned when performed by one sex, and in contrast are considered to be 

inappropriate when manifested by the other sex (Mischel, 1965),
Identification with a sex-role has been found to be an impor

tant variable in many studies. Milton (1957), using the Terman-Miles 
Masculinity-Femininity Test as the primary measure of sex-role identi

fication, found a positive relationship between masculine.sex-role 

identification and problem solving skills. Males or females scoring 
high on masculinity demonstrated significantly better problem solving 

abilities than males or females scoring high on femininity. Overall, 

males demonstrated better problem solving abilities but, when allowances 
were made for this relationship, the differences between male and female 

problem solving performances were diminished. Bieri(196Q) used parental 

identification and acceptance of authority as measures of sex. role 

identification and found that females- who had identified with their 

fathers and who had low acceptance of authority were significantly more 

field independent, than high-authority-acceptance females who identified 

with their mothers. The most striking contrast in the field indepen
dence test performances was between males with either high of low 
acceptance of authority who identified with their mothers. Low accep
tance of authority and identification with mother produced the most 
field independent behavior while high acceptance of authority and
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identification with mother produced greater field dependent behavioro

Bieri concluded that the greater field independence observed in sub-
. - ' ■ , . 1

jects with cross-sex identification and low acceptance of authority 
was consistent with an interpretation that persons considered to have 
a more stable sexual identification may manifest some cross-sex 
tendencies in their behaviors. Presumably such persons perform.better 
on field independence studies«

Kagan (1964) was the first to investigate the proposition that 

achievement in academic areas could be better predicted on the basis 

of the subject?s perception of the sex-linked appropriateness of the 

role (sex-role standard)s than on the basis of biological sex or 

personal preference for a particular topic. Stein and Smithells (1969) 
and Stein9 Pohly and Mueller (1971) have extended this research. Stein 
and Smithells (1969) measured sex-role standards concerning achievement 

in athletic, spatial, mechanical, arithmetic, artistic, reading and 

social skills. They found that both males and females considered 
reading activities feminine and arithmetic activities masculine. Stein 

et al. (1971) discovered that two determinants of achievement motiva

tion, attainment value and expectancy of success, were influenced by 

the subject’s perception of the sex-role appropriateness of the task. 

Dwyer (1974) examined the.relationship between sex-role standards and 

actual academic achievement test scores in mathematics and reading. Her 

hypothesis that children’s sex-roles standards would be predictive of 

their reading and arithmetic scores was largely supported. The result

ing relationships between sex-role standards and reading and mathematic
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achievement scores suggested that achievement in these fields was more 
a function of the subject's perception of these tasks being sex ap
propriate or inappropriate than of biological sex, personal preference 
for a particular topic or of individual preference for the masculine or 
feminine role. Overall, the effects were stronger for males than fe
males. Dywer suggested that this finding could be a reflection of the 
stronger social sanctions that exist against males participating in.the 

female task domain and that it also might be due to the fact that males 

tend to assume these sanctions to a greater degree than do females. 

Contrary to the usual assumption that the degree of sex-role typing 

increases with age, Dywer also found that younger subjects tended to 

be more rigid concerning sex-role standards than did older subjects.

Slaby and Frey (1975) have demonstrated a developmental se

quence in preschool children, based on the relationships of age, acqu
isition of gender constancy and selective attention to a same sex 
model, as an important part of the self socialization process. This 
would seem to suggest a linear model of development. They suggest 

that as children begin to understand the implications of the male- 

female difference and that as they understand that this condition is 

stable throughout life, it becomes increasingly important for them to 

learn and to adopt the social rules concerning male and female appro

priate behavior. Urberg and Labouvie-Vief (1976) found little evi

dence of a relaxation of sex-role stereotypes with increasing age 

until adulthood. Urberg (1979) replicated her 1976 study investigat

ing stereotyping in seventh grade, twelfth grade and in two adult age
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groups« She found no change in the degree of sex-role stereotyping 

from the previous study. Children in the twelfth grade consistently 
engaged in the most stereotyping while adults engaged in the least. 
However she did find evidence for cultural change in three of the ex
amined traits, submission, dependence and impulsiveness. Urberg 

thought these changes possibly reflected a movement toward conservatism 
and/or a greater acceptance of traditionally female valued traits.
Stein and Smithells CL969)[ had also found some deviations in their 
study. They had postulated that sex-role standards would become more 

definite and more extreme with an increase in age. This expectation 
was generally confirmed, although the age trend was not always linear. 

Since the major changes with age occurred in areas which were even- . 

tually considered more appropriate for the other sex, they proposed 

that the major learning which occurred might be learning what was in

appropriate for ones own sex rather than what was sex-appropriate.

One very important variable, that of sex of experimenter, has 

been largely neglected in the investigation of sex differences. This 
is regrettable as the most robust findings about experimenter effects 
relate to interactions between sex of experimenter and sex of subject 
(Silverman, 1974). Although there have been periodic calls for the 

systematic variation of experimenter effects (on the average of every 
fifteen years), Silverman (1974) determined that only eleven percent 

of the published studies reported the number of experimenters and only 

six percent reported any systematic variation of experimenter variables.
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McQuigan (1963) outlined three possible alternative possibil

ities regarding the effects of experimenter characteristics upon the 

data.
1. There are no influences of experimenter characteristics upon 

the dependent variable of the study»

2 e Experimenter characteristics do (affect) the dependent
variables, but in the same way for all subjects in all treat
ments .

3. Experimenter characteristics interact with the dependent

variables to differentially (affect) the dependent variables 
for different subjects and/or treatments groups.

Most of the studies on sex differences seem to be predicated on 

the first possibility, however the few studies found that have investi

gated this variable indicate that the third possibility is more likely. 

Bradbury et al. (1975) compared the effects of sex of experimenter and 

sex and age of subjects on performance on the Wechslef Intelligence 

Scale for children. They found that for white subjects, female experi

menters elicited better performance from young children (age 6-0 to 

8-11) while male experimenters obtained significantly higher scores for 

an intermediate age group (age 9-0 through 11-11). They also reported 
that on the Arithmetic subtest, female subjects (8 yrs) tended to do 

better with female examiners and male subjects (8 yrs) tended to do 
better with male examiners. Pedersen, Shinedling and Johnson (1968) 

investigating the effects of sex of examiner, sex of subject and se

quence on quantitative test performance in a counterbalanced experiment



obtained significant results for the interactions of sex of examiner x 
sex of subject. They had predicted that male examiners would obtain 
higher test scores than female examiners across all subjects- and that 
male subjects would score higher on the mathematics test than females 

irrespective of sex of examiner. However9 they found that while male 

subjects tended to perform better under male examiners, female subjects 
performed at a much higher level under female examiners„ This effect 

was so strong that the sex of examiner effect was in the direction of 

female examiners eliciting the better test performance across sex of 

subject. . In addition, the prediction that male subjects would score 

higher than female subjects was not confirmed.

The intent of this study is to further examine three factors 

in this area, the relationship between sex-typed attitudes toward 

mathematics and performance on a mathematic achievement test, the 
acquisition of sex-typed attitudes towards mathematics on an age group 

basis and the effects of sex of examiner on mathematic performance. 
Because the scope of this study must be necessarily limited, the factor 

of spatial visualization will not be considered. Instead., this factor 

will be eliminated by selecting tests that tap only the arithmetical 
abilities of numeration, computation and applications.... Acquisition 

of sex-role attitudes will be investigated through the selection of 

three appropriate age groups, ranging, through middle childhood, pre- 

adolescent and adolescent. This study will also test the findings of 

other researchers (Bradbury et al., 1975; Pederson, Schinedling and 

Johnson, .1968), that, same-sex examiners elicit better performances 

from subjects on quantitative-tests.



Hypothesis

As children advance developmentally, there is an ongoing sociali
zation process that exerts pressure on the child to identify sex- 
appropriate and sex-inappropriate behaviors. This identification proc

ess is associated with increasing competence in areas identified as 
sex-role appropriate and decreasing competence in areas defined as sex- 
role inappropriate. The child's identification proceps is significantly 

affected by important adults in his or her life.

Predictions
1. No significant differences by sex will be found in either 

mathematic ability or in the degree of identification of 

mathematics as a sex inappropriate task in the lower grades.

2. As the grade level advances females will increasingly id
entify mathematics as sex-role inappropriate.

3. Females and males who regard mathematics as sex-role inap
propriate will perform less well on mathematics tests than 
those who consider mathematics sex-role appropriate.

4. There will be significant effects due to sex of examiner.

Females will perform better with female examiners and males 

better with male examiners.



METHOD

Subj ects
Approximately 500 students were recruited on a voluntary basis 

to take part in this study. Students were recruited in three grade 
levels (fourth, eighth and eleventh grades) of a sing,le school district. 

Students came from two elementary schools, one junior high and one 
senior high. Students in the fourth grade were contacted in their home . 

room while eighth grade students were recruited from required mathematics 

classes which ranged from general math to pre algebra. Eleventh grade 

students were approached in American History classes. American History 
is a required course for all eleventh graders in this state and re

cruitment from these classes insured a random mix of students of all 
levels of ability. In every case students were informed that participa
tion in the project was strictly voluntary and were assured anonymity of 
response. Students were informed that the study involved questions about 

certain school related and social activities.
Data from a total of 317 subjects (fourth grade: n = 111, eighth 

grade n = 98, eleventh grade n = 108) were used in the final analysis. 
Selection was based on membership in one of the three grade levels, 

English as the primary language, and voluntary consent of the subject 

to participate. Some 186 subjects were eliminated from the study on the 

basis of incomplete mathematics exams incomplete questionnaires and/or 

insufficient background information from previous years of testing.
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An estimate of socioeconomic'status of middle class to upper 
class was obtained using data from the Federal School Lunch Program, 
housing costs in the area and a biennial demographic report on the city 

(Valley National Bank of Arizona and Tucson Newspapers Inc. 1980, 1978). 
This study divided the city into twelve separate demographic areas.
The particular school district is contained within two of the demogra

phic areas. District one east had a population of 50,300 with a median 
income of $32,368.00 and district nine had a population of 56,400 with 
a median income of $26,364.00. The educational attainment of male 
household heads in district one east was.16.0 median years and 14.5 

median years in district nine. These two demographic areas ranked the 

highest in both median income and median years of education of the 

twelve demographic areas. Ninety three percent of the children in 

this study were white the remaining seven percent were black 

hispanic' and other.

Tests

The students were given either the Stanford Mathematics 

Achievement Test or the Stanford Diagnostic Mathematics Test depend
ing on grade level. The sex-role standards questionnaire was a re

vised version of a questionnaire (see Appendix A) first designed and 
used by Stein and Smithells (1969) and subsequently revised for a 
study by Dywer (1974). The format of the questionnaire was changed 

from forced choice to a Likert-type scale and the questions were 

changed from simply naming activities to more behaviorally specific 
concepts (i.e., "arithmetic" changed to choosing to take an extra
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class in math), Students were asked to check the degree to which they 

felt an activity was inappropriate for their particular sex (i.e., 

always* almost always* often, sometimes, never). The wording of the 

questions was slightly different for fourth graders. The word im
proper was substituted for unappropriate as it was thought that fourth 

graders might not be as familiar with the term inappropriate (see 

Appendix B). In all cases males were asked to answer, the male form . 

and females answered the female form.

Fourth and eighth graders were given the Stanford Achievement 

Test, form A. The testing was carried out as part of the regular state

wide testing program for those grades. Since no such testing program 
exists for the upper grade level and the Stanford Mathematics Achieve— . 
ment test does not extend to the upper grade level, it was necessary 

to select another test. The Stanford Diagnostic Mathematics Test Form 
A was selected for testing the eleventh grades as the structure and 
content are equivalent to the Stanford Achievement Test, Both tests

• \ i
are divided into three subtests: Subtest 1, Number System and Numera
tion; Subtest 2, Computation; and Subtest 3, Applications. These tests 

were selected on the basis that they were restricted to essentially 

arithmetical operations which eliminated the spatial factor.

Procedure

Fourth and eighth grades were given the Stanford Achievement 

Test in October, 1979, as part of the regular statewide testing program. 

The questionnaires were given by the researcher in November to subjects 
in their own classrooms. The senior high students were administered



26

both the diagnostic test and the questionnaire in a two day period during 
the American History class period in November. Because of class period 
length, subtests 1 and 2 were given the first day and subtest 3 and the 

questionnaire, in that order, were given the second day. Examiners 
were male and female teaching personnel and the researcher, two males 
and two females. The only exception to standard testing procedure was 
breaking the mathematics diagnostic test into two parts. All. examiner's 
were experienced in giving tests. The Stanford Mathematics Achievement 

Test was computer scored while the Stanford Diagnostic Mathematics Test 

and sex-role standards questionnaire were scored by hand.



ANALYSIS AND RESULTS

Sex differences in mathematic ability and sex-role attitudes 

were tested using separate analyses of variance (Anova„ math score x 

sex of subject and sex-role attitude score x sex of subject) over all 

grade levels. The Tukey post hoc test was used to explore the nature 

of significant effects. The prediction that no significant sex dif
ferences would be found in mathematic ability at the lower level 

(fourth grade) was confirmed. This finding was, in fact, true at all 
grade levels and was an unexpected finding. There were no signifi
cant sex differences in mathematic ability at any grade level, df 

316, F (2.2137) p >  .05 (Table 2). The prediction that, females and 

males would not differ significantly in their attitudes towards 
mathematics in the lower grade level was also confirmed. Both males 

and females in the fourth grade held a positive view towards mathe
matics as a sex appropriate task. However, the prediction that fe

males in the upper grade levels would increasingly identify 

mathematics as a sex-inappropriate task was not confirmed. In this, 

instance, the findings were in the opposite direction of the predic

tion. As the grade level advanced, females were increasingly more 

positive towards mathematics, in the eighth and eleventh grade fe

males achieved significantly higher sex-role attitude scores than 
ma,les, df 316, F (6.8860), p d .001.(Table 3) .

The hypotheses regarding the influence of sex of examiner and 
sex-role attitude effects on mathematic performance were tested

' ' ;  ■ y  : : X .  . ■
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Table 2. Mean mathematic raw score by sex and grade.

Grade Level
Sex of Subject Fourth Eighth Eleventh

Female 59.07 80.98 90.54

Male 62.96 80.16 91.53
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Table 3. Mean sex-rble attitude scores by sex and grade.

Grade Level
Sex of Subject Fourth Eighth Eleventh

-Female 41.72 47.65* 47.07*
Male 41.84 43.16 40.83

* = Significant difference
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using a 2 X 2  X 3 mixed design analysis of variance (Anova) at the 

eighth and eleventh grade, levels. The two between variables were sex 
of examiner and sex of subject, the within variable was the sex-role 
attitude score. Unfortunately only female examiners were available at 

the fourth grade level making it impossible to analyze the sex of ex
aminer effect at this level. Therefore, a reduced 2 X 3 -mixed design 
analysis of variance (Anova) was implemented using the variables, sex 
of subject and sex-role attitude score. Sex-role attitude was found to 
significantly affect mathematic performance at the fourth grade level, 

df (110) F (15.139) P <4 .001, and at the eighth grade level, df (97) ,
F (9.487) P .,05. In the eleventh grade the effect of sex-role 

attitude did not reach significance, df (107), F (2.633), P .05. The 

sex of examiner effect reached significance only in the eighth grade, 

df (97), F (4.933), P << .05. The finding was again the opposite of the 

prediction. In the eighth grade male examiners elicited significantly 

higher scores than female examiners. A trend toward this same effect was 

also noted in the eleventh grade. No significant interactions were found 

but in the eighth grade male examiners tended to elicit better scores 
from both males and females than did female examiners (Tables 4 and 5).
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Table 4. Mean mathematic raw scores 

levels.
by sex-role attitude. three grade

Grade
Level

Sex Role Attitude
High
50-35

Moderate
34-18

Low
17-0

Fourth 64.01 42.57 51.00
Eighth 82.41 67.42 no cases
Eleventh 91.23 96.38 69.00 .

Table 5. Mean mathematic raw score 
two grade levels.

, sex of subject by sex of examiner —

EIGHTH GRADE ELEVENTH GRADE

Sex of Sex of Subject
Overall
Examiner Sex of Subj ect

Overall
Examiner

Examiner Female Male Mean Female Male Mean

Female 79.63 72.01 76.41 90.80 87.08 89.07

Male 82.28 86.07 84.25* 90.20 95.80 93.13

* = Significant difference



DISCUSSION. /

Sex-Related Differences in Mathematics 
Achievement and Sex-Role Attitude

The purpose of this study was to examine the relationship be

tween attitudes towards mathematics as a sex-stereotyped activity, and 

performance on a mathematics achievement test, . Since spatial visuali

zation ability has been cited as a major factor in contributing to sex

differences in mathematics, the intent of this study was to eliminate 

this factor through the selection of tests that tapped only the mathe
matical factors of numeration, computation and applications. Subjects 
were selected from three age groups in the hope of delineating specific 
developmental trends in the acquisition of sex-role attitudes towards 

mathematics. This study also tested the findings of other researchers, 
(Bradbury et al,, 1975; Pedersen,Shinedling and Johnson, 1968), that 

same-sex examiners elicit better performances from subjects.
This study was based on an implicit assumption that findings of 

sex-related differences in mathematics would follow a common pattern.

The expectation was that no sex-related differences would be found in 

mathematics achievement in the lower grade level but that sex-related 

differences would emerge by eighth grade and increase significantly by 

eleventh grade. No such sex-related differences were found at any grade 

level. This was an unexpected result, Fennema and Sherman (1977) 

believe that unequal mathematic background of subjects is a major con
tributing factor in findings of sex-related differences in mathematics,

32
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however no attempt was made in this study to control for mathematic 
background. While the elimination of the spatial factor may have con-' 
tributed to the results, the findings of no sex differences may also be 

related to several factors beyond the elimination of a spatial compo
nent. Parental attitudes toward children as learners of mathematics5 
parental identification and socioeconomic status have all been cited 
as important components of achievement (Fennema and Sherman, 1977; 
Maccoby and Jacklin, 1974). Since this particular population comes 

from a high socioeconomic level, one could assume that middle and 

upper class values are important for both males and females. Both the 

absence of sex differences in mathematic performance and the ex
tremely positive attitude of females towards mathematics could reflect 

values and expectations of the home. The second finding appears 

similar to those of Fennema and Sherman (1977). In this current study 

females"had more highly positive attitudes towards mathematics than 
males at all levels, but significantly so at the two upper grade 
levels. In the Fennema and Sherman study an interesting pattern 

emerged in that attitudes related more highly to achievement for fe

males than; males on six of eight affective scales. Fennema and 
Sherman suggested that positive attitudes towards mathematics might 

be an especially important selection factor for females.

In this study most subjects clearly identified mathematics as 
being a sex^role appropriate task while only a few subjects scored in 
the middle or low range of the sex-role standards attitude scale. As 

predicted there was a significant relationship between the sex-role 

attitude score and mathematic achievement. Subjects with a high



attitude score achieved significantly higher mathematic achievement 
scores than those, subjects scoring low on the attitude scale. Subjects 
scoring in the middle range of the attitude scale were more variable. 

Jackson (1974) found that very positive or very negative attitudes af

fect achievement; however, in the middle ranges of attitudes, aptitude 
becomes more potent than attitude for predicting achievement, While 
the results of this study tend to validate Jacksonvs,conclusions, the ' 
question remains as to which comes first, a positive attitude or com
petence in a skill. Although this study has demonstrated a close 
association between the two factors, this question remains unanswered.

Developmental Trends in Acquisition 
of Sex-Role Attitudes

No evidence was found to support a developmental hypothesis 
different from that of a linear hypothesis. There was a trend for 

eighth graders of both sexes to hold the most positive attitudes to

wards mathematics but the effect did not reach a significant level. 
Females increasingly identified math as sex-role appropriate. Although 

they were more variable, males also scored at the high end of the 

attitude scale.

Sex of Examiner Effects 
The results for sex of examiner effect also differed from ex

pectations. It had been predicted that females would perform better 

under female examiners while males were expected to do better under 
male examiners. Male examiners overall elicited a significantly 

better performance across sexes in the eighth grade and there was a



'• ■■ 35
trend toward that same effect in the eleventh grade* While females 

achieved higher scores under the male examiner in the eighth grade, 
the mean score achieved by females in the eleventh grade was almost 

identical for both sexes of examiner. In both grade levels males did 

so much better under male examiners that the sex of examiner main
effect was in the direction of the male examiner eliciting the better

‘
test performance across sex of subject. This result*is opposite to 

one obtained by Pedersen et al. (1968)« This result is hard to ex
plain, but the fact that examiners in the eighth grade were also the 
regular math instructors might account for part of the effect via 

modeling. . This would seem to have no bearing, however, in the 
eleventh grade as the examiners were not math instructors. Certainly 
this is an area that deserves more attention and investigation.

Summary
This study was designed to examine the relationship of sex- 

typed attitudes towards mathematics and mathematic ability, the 

developmental acquisition of sex role attitudes and the effects of 

sex of examiner on mathematic performance. Subjects with a high * 
attitude score achieved significantly higher mathematic achievement 

scores than those subjects scoring low on the attitude scale. Sub

jects scoring in the middle range of the attitude scale were more 

variable. Sex-role attitudes towards mathematics became more posi
tive with age. Females held significantly more positive attitudes 

towards mathematics than males in the two upper grade, levels. The . 
lack of sex-related differences in mathematics and the pattern of
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sex of examiner effects were unexpected and demonstrated the need for 
more complex and intensive examination in this area.



APPENDIX A 

SEX ROLE STANDARDS QUESTIONNAIRE
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WHICH OF THESE DO BOYS LIKE? WHICH OF THESE DO GIRLS LIKE? WHICH OF 

THESE DO BOTH GIRLS AND BOYS LIKE? Circle B for boys, circle G for 

girls, or S for the same.

Playing football B S G
Knowing a lot of words B S G
Playing baseball B S G
Playing with a dog B S G
Going to the movies B S G
Going to the library B S G
Winning a race B S G
Reading magazines B S G
Drawing B S G
Figuring the price of 
something B S G

Books B S G
Riding a bicycle B S G
Building a bird house B S G
Reading B S G
Drawing a picture B S G
Looking around the 
school library B S G

Dogs B S G
Going to arithmetic 
class B S G

Parties B S G
Reading well B S G
Music B S G
Being in science class B S G
Adding and subtracting B S G

Telling a story B S G
Playing the piano well B S G
Arithmetic B S G
Reading books - B S G
Solving an arithmetic 
problem B S G

Numbers B S G
Swimming B S G
Working with numbers B S G
Painting a fence B S G
Doing a science project B S G
Taking care of a dog B S G
Going to reading class B S G
Working arithmetic 
problems B S G
Counting change B S G
Cats B S G
Reading a story B S G
Taking a clock apart B S G
Understanding a difficult 
story B S G

Fixing a bicycle B S G
History B S G
Counting B S G
Painting a picture B S G
Art class B S G
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WHICH OF THESE DO BOYS LIKE? WHICH OF THESE DO GIRLS LIKE? WHICH OF 
THESE DO BOTH GIRLS AND BOYS LIKE THE SAME? Circle B for boys, G for 
girls, or S for the same.

Art class B S G
Painting a picture B S G
Counting B S G
History B S G
Fixing a bicycle B S G
Understanding a difficult 
story B S G

Taking a clock apart B S G
Reading a story B S G
Cats B S G
Counting change B S G
Working, arithmetic 
problems B S G
Going to reading class B S G
Taking care of a dog B S "G
Doing a science project B S G
Painting a fence B S G
Working with numbers B S G
Swimming B S G
Numbers B S G
Solving arithmetic 
problems B S G

Reading books B S G
Arithmetic B S G
Playing the piano well B S G
Telling a story B S G

Adding and subtracting B S G
Being in science class B S G
Music B S G
Reading well .' B S G
Parties B S G
Going to arithmetic 
class B S G

Dogs ' B S G
Looking around in the 
school library B S G

Drawing a picture B S G
Reading B S G
Building a model 
airplane ’ B S G

Riding a bicycle B S G
Books B S G
Figuring the price of 
something B S G

Drawing B S G
Reading magazines B S G
Winning a race B S G
Going to the 
library B S G

Going to the movies B S G
Playing with a dog B S G
Playing baseball B S G
Knowing a lot of words B S G
Playing football B S G



APPENDIX B

REVISED VERSION OF SEX-ROLE 

STANDARDS QUESTIONNAIRE

■ Elementary Form
Male Version 
Female Version

Secondary Form

. Male Version 
Female Version
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NAME: ADDRESS:
First Middle Last

BIRTHDATE:______
Month

GRADE:
MATRIC # ______

This is not a test! There are no right or wrong answers. We would, 
like your honest opinion about girls taking part in certain 

activities.

Which of these activities are improper for all girls to do?

Please circle the word that you think best shows how improper these 

things are for girls to do.

Day Year
SEX:
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NAME: _______ .__________  ADDRESS:____________ ______•

First Middle Last

BIRTHDATE: ________________■ :
Month Day Year

GRADE: . . SEX:

MATRIC # __________________

This is not a test! There are no right or wrong answers. We would 

like your honest opinion about boys taking part in certain 

activities.

Which of these activities are improper things for all boys to do? 

Please circle the word that you think best shows how improper these 

things are for boys to do.



1. Watching sports on 
TV

2. Learning new word

3. Being the best stud
ent in your math 
class

4. Training a dog to 
do a trick

5. Looking for inter
esting books in the 
library

6. Going to the movies

7. Raising white mice 
for a science project

8. Finding the answer 
to a difficult 
math problem

9. Designing the back
ground for a play

10. Figuring out the 
cost of making 
something

11. Reading stories about 
famous people

ALWAYS ALMOST ALWAYS
IMPROPER ' IMPROPER

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

OFTEN
IMPROPER

OFTEN
IMPROPER

OFTEN
IMPROPER

OFTEN
IMPROPER

OFTEN
IMPROPER

OFTEN
IMPROPER

OFTEN
IMPROPER

OFTEN
IMPROPER

OFTEN
IMPROPER

OFTEN
IMPROPER

SOMETIMES
IMPROPER

SOMETIMES
IMPROPER

SOMETIMES
IMPROPER

SOMETIMES: 
IMPROPER

SOMETIMES
IMPROPER

SOMETIMES
IMPROPER

SOMETIMES
IMPROPER

SOMETIMES
IMPROPER

SOMETIMES
IMPROPER

SOMETIMES
IMPROPER

NEVER
IMPROPER

NEVER
IMPROPER

NEVER
IMPROPER

NEVER
IMPROPER

NEVER
IMPROPER

.NEVER 
IMPROPER

NEVER
IMPROPER

NEVER
IMPROPER

NEVER
IMPROPER

NEVER
IMPROPER

NEVER
IMPROPER

OFTEN SOMETIMES
IMPROPER IMPROPER



12. Riding a bicycle ALWAYS ALMOST ALWAYS
on a ten mile trip IMPROPER IMPROPER

13. Being the best ALWAYS ALMOST ALWAYS
student in your • IMPROPER IMPROPER
reading class

14. Drawing pictures ALWAYS- ALMOST ALWAYS
of people IMPROPER IMPROPER

15. Reading in the ALWAYS ALMOST ALWAYS
library IMPROPER IMPROPER

16. Collecting in- ALWAYS ALMOST ALWAYS
sects IMPROPER IMPROPER

17. Doing work that ALWAYS ALMOST ALWAYS
uses a lot of IMPROPER IMPROPER
math '

18. Going to parties ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

19. Taking a science ALWAYS ALMOST ALWAYS
class IMPROPER IMPROPER

20. Learning to use a ALWAYS ALMOST ALWAYS
calculator IMPROPER IMPROPER

21. Playing an instru- ALWAYS ALMOST ALWAYS
ment in a band IMPROPER IMPROPER

22. Playing a game that ALWAYS ALMOST ALWAYS
uses mental math IMPROPER IMPROPER

23, Reading a short 
story

ALWAYS
IMPROPER

ALMOST ALWAYS 
IMPROPER

OFTEN
IMPROPER

OFTEN
IMPROPER

OFTEN
IMPROPER

OFTEN
IMPROPER

OFTEN
IMPROPER

OFTEN
IMPROPER

OFTEN
IMPROPER

OFTEN
IMPROPER

OFTEN
IMPROPER

OFTEN
IMPROPER

OFTEN
IMPROPER

OFTEN
IMPROPER

SOMETIMES
IMPROPER

SOMETIMES
IMPROPER

SOMETIMES
IMPROPER

SOMETIMES
IMPROPER

SOMETIMES
IMPROPER

SOMETIMES
IMPROPER

SOMETIMES
IMPROPER

SOMETIMES
IMPROPER

SOMETIMES
IMPROPER

SOMETIMES
IMPROPER

SOMETIMES
IMPROPER

SOMETIMES
IMPROPER

NEVER
IMPROPER

NEVER
IMPROPER

NEVER
IMPROPER

NEVER
IMPROPER

NEVER
IMPROPER
NEVER
IMPROPER

NEVER
IMPROPER

NEVER
IMPROPER

NEVER
IMPROPER

NEVER
IMPROPER

NEVER
IMPROPER

NEVER
IMPROPER



24. Playing the piano 
well

25. Studying a new fast 
way to do math

26. Joining a swim team

27. Painting a fence

28. Working with numbers 
adding, subtracting, 
etc.

29. Reading poetry

30. Playing with a cat

31. Raising a vegetable 
garden

32. Reading a story 
about another country

33. Taking a clock apart 
and putting it back 
together

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER.

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

34. Understanding a 
difficult story

ALWAYS
IMPROPER

ALMOST ALWAYS 
IMPROPER

OFTEN
IMPROPER

SOMETIMES
IMPROPER

NEVER
IMPROPER

OFTEN
IMPROPER

SOMETIMES
IMPROPER

NEVER
IMPROPER

OFTEN
IMPROPER

SOMETIMES
IMPROPER

NEVER
IMPROPER

OFTEN
IMPROPER

SOMETIMES
IMPROPER

NEVER
IMPROPER

OFTEN
IMPROPER

SOMETIMES
IMPROPER

NEVER
IMPROPER

OFTEN
IMPROPER

SOMETIMES
IMPROPER

NEVER
IMPROPER

OFTEN
IMPROPER

/
SOMETIMES
IMPROPER

' NEVER 
IMPROPER

OFTEN
IMPROPER

SOMETIMES
IMPROPER

NEVER
IMPROPER

OFTEN
IMPROPER

SOMETIMES
IMPROPER

NEVER
IMPROPER

OFTEN
IMPROPER

SOMETIMES
IMPROPER

NEVER
IMPROPER

OFTEN
IMPROPER

SOMETIMES
IMPROPER

NEVER
IMPROPER



35. Going to watch a 
football game

36. Making a speech to 
a group of class
mates

37. Choosing to take 
an extra class in 
math

38. Fixing a flat tire 
on a bicycle

39. Learning to play a 
difficult piece of 
music

40. Being the fastest 
runner in your group

41. Choosing a job that 
uses a lot of math

42. Drawing pictures of 
wild animals

43. Reading the news
paper

44. Taking care of an 
animal for your 
science class

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

ALWAYS ALMOST ALWAYS
IMPROPER IMPROPER

OFTEN
IMPROPER

OFTEN
IMPROPER

SOMETIMES
IMPROPER

SOMETIMES
IMPROPER

NEVER
IMPROPER

NEVER
IMPROPER

OFTEN . 
IMPROPER

OFTEN
IMPROPER

OFTEN
IMPROPER

OFTEN
IMPROPER

OFTEN
IMPROPER

OFTEN
IMPROPER

OFTEN
IMPROPER

OFTEN
IMPROPER

SOMETIMES
IMPROPER

SOMETIMES
IMPROPER

SOMETIMES
IMPROPER

SOMETIMES
IMPROPER

SOMETIMES
IMPROPER

SOMETIMES
IMPROPER

SOMETIMES
IMPROPER

SOMETIMES
IMPROPER

NEVER
IMPROPER

NEVER
IMPROPER

NEVER . 
IMPROPER

NEVER
IMPROPER

NEVER
IMPROPER

NEVER
IMPROPER

NEVER
IMPROPER

NEVER
IMPROPER



I
45. Building a book •ALWAYS ALMOST ALWAYS

case IMPROPER IMPROPER

46. Learning to use a ALWAYS ALMOST ALWAYS
microscope IMPROPER IMPROPER

47. Playing with a ALWAYS ALMOST ALWAYS
dog IMPROPER IMPROPER

48. Putting a large ALWAYS ALMOST ALWAYS
puzzle together IMPROPER IMPROPER

49. Looking at the stars ALWAYS ALMOST ALWAYS
through a telescope IMPROPER IMPROPER

50. Playing baseball ALWAYS ALMOST ALWAYS
after school IMPROPER IMPROPER

OFTEN SOMETIMES NEVER
IMPROPER IMPROPER IMPROPER
often SOMETIMES NEVER
IMPROPER IMPROPER IMPROPER

OFTEN SOMETIMES NEVER
IMPROPER IMPROPER IMPROPER

OFTEN SOMETIMES NEVER
IMPROPER IMPROPER IMPROPER

OFTEN SOMETIMES NEVER
IMPROPER IMPROPER IMPROPER

OFTEN
IMPROPER

SOMETIMES
IMPROPER

NEVER
IMPROPER



NAME:_______________ __________ _ ADDRESS:
First Middle Last

BIRTHDATE:________________ '
Month Day Year

GRADE: MATRIC #

THIS IS NOT A TEST! There are no right or wrong answers.

We would like your honest opinion about females taking part 

in certain activities.

Which of the following activities are inappropriate activities 

for all females? Please circle the word that you think best 
describes how inappropriate these activities are for females.



NAME: '   ADDRESS:
First Middle Last

BIRTHDATE:__________ .
Month Day Year

Grade: Matric #_____

THIS IS. NOT A TEST I There are no right or wrong answers.
We would like your honest opinion about males taking part 

in certain activities.

Which of the following activities are inappropriate activities 

for all males? Please circle the word that you think best 
describes how inappropriate these activities are for males.



1. Watching sports on TV

2. Learning new words
3. Being the best student 

in your math class

4. Training a dog to do 
tricks

5. Looking for interesting 
books in the library

6. Going to the movies

7. Raising white mice for 
a science project

8. Finding the answer to a 
difficult math problem

9. Designing the background 
for a play

10. Figuring out the cost of 
making something

11. Reading stories about 
famous people

12. Riding a bicycle on a 
ten mile trip

13. Being the best student in 
your reading class

ALWAYS
ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALMOST ALWAYS 
ALMOST ALWAYS 

ALMOST ALWAYS

OFTEN

OFTEN

OFTEN

SOMETIMES 

SOMETIMES 

SOMETIMES .

NEVER

NEVER

NEVER

ALMOST ALWAYS OFTEN SOMETIMES NEVER

ALMOST ALWAYS OFTEN SOMETIMES NEVER

ALMOST ALWAYS 

ALMOST ALWAYS

OFTEN

OFTEN

SOMETIMES NEVER

SOMETIMES NEVER

ALMOST ALWAYS OFTEN SOMETIMES NEVER

ALMOST ALWAYS OFTEN SOMETIMES NEVER

ALMOST ALWAYS OFTEN SOMETIMES NEVER

ALMOST ALWAYS OFTEN SOMETIMES NEVER

ALMOST ALWAYS OFTEN SOMETIMES NEVER

ALMOST ALWAYS OFTEN SOMETIMES NEVER
LnO



14. Drawing pictures of people

15. Reading in the library

16. Collecting insects
17. Doing work that uses a 

lot of math
18. Going to parties

19. Taking a science class

20. Learning to use a cal
culator

21. Playing an instrument 
in a band

22. Playing a game that 
uses mental math

23. Reading a short story

24. Playing the piano well

25. Studying a new fast way 
to do math

26. Joining a swim team
27. Painting a fence
28. Working with numbers 

adding, subtracting etc.

29. Reading poetry

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALMOST ALWAYS OFTEN SOMETIMES NEVER

ALMOST ALWAYS OFTEN SOMETIMES NEVER

ALMOST ALWAYS OFTEN SOMETIMES NEVER

ALMOST ALWAYS OFTEN SOMETIMES NEVER

ALMOST ALWAYS OFTEN SOMETIMES NEVER

ALMOST ALWAYS OFTEN SOMETIMES NEVER

ALMOST ALWAYS OFTEN SOMETIMES NEVER

ALMOST ALWAYS OFTEN SOMETIMES NEVER

ALMOST ALWAYS OFTEN SOMETIMES NEVER

ALMOST ALWAYS OFTEN SOMETIMES NEVER

ALMOST ALWAYS OFTEN SOMETIMES • NEVER

ALMOST ALWAYS OFTEN SOMETIMES NEVER

ALMOST ALWAYS OFTEN SOMETIMES NEVER

ALMOST ALWAYS OFTEN SOMETIMES NEVER

ALMOST ALWAYS OFTEN SOMETIMES NEVER

ALMOST ALWAYS OFTEN SOMETIMES NEVER



30. Playing with a cat

31. Raising a vegetable 
garden

32. Reading a story about 
another country

33. Taking a clock apart and 
putting it together again

34. Understanding a diffi
cult story

35. Going to watch a football 
fame

36. Making a speech to a 
group of classmates

37. Choosing to take an 
extra class in math

38. Fixing a flat tire on a 
bicycle

39. Learning to play a diffi
cult piece of music

40. Being the fastest runner 
in your group

41. Choosing a job that uses a 
lot of math

42. Drawing pictures of wild 
animals

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALWAYS

ALMOST ALWAYS OFTEN
ALMOST ALWAYS OFTEN

ALMOST ALWAYS OFTEN

ALMOST ALWAYS OFTEN

ALMOST ALWAYS OFTEN

ALMOST ALWAYS OFTEN

ALMOST ALWAYS ' OFTEN

ALMOST ALWAYS OFTEN

ALMOST ALWAYS OFTEN

ALMOST ALWAYS OFTEN

ALMOST ALWAYS OFTEN

ALMOST ALWAYS OFTEN

ALMOST ALWAYS OFTEN

SOMETIMES NEVER

SOMETIMES NEVER

SOMETIMES • NEVER

SOMETIMES NEVER

SOMETIMES NEVER

SOMETIMES . NEVER

SOMETIMES NEVER

SOMETIMES NEVER

SOMETIMES NEVER

SOMETIMES NEVER

SOMETIMES NEVER

sometimes Never

SOMETIMES NEVER



43. Reading the newspaper
44. Taking care of an animal 

for your science class

45. Building a bookcase

46. Learning to use a micro
scope

47. Playing with a dog

48. Putting a large puzzle 
together

49. Looking at the stars 
with a telescope

50. Playing baseball after 
school

ALWAYS ALMOST ALWAYS
ALWAYS ALMOST ALWAYS

ALWAYS ALMOST ALWAYS

ALWAYS ALMOST ALWAYS

ALWAYS ALMOST ALWAYS

ALWAYS ALMOST ALWAYS

ALWAYS ALMOST ALWAYS

ALWAYS ALMOST ALWAYS

OFTEN SOMETIMES NEVER
OFTEN SOMETIMES NEVER

OFTEN SOMETIMES NEVER

OFTEN SOMETIMES NEVER

OFTEN SOMETIMES NEVER

OFTEN SOMETIMES NEVER

OFTEN SOMETIMES NEVER

OFTEN SOMETIMES NEVER
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