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1 . 

I N T ROD U C T ION 

In the past two decades much research in the field of Mathe-

matics in Education has dealt with boy- gir l differences. In 

the 1960's sex differences in mathematica l achievement played 

an important role in research. The results of more recent 

and better controlled studies seem to indicate that overall 

boy-girl differences in mathematical achievement are probably 

negligible at the Primary stage and exist at the Secondary 

stage principally in areas involving spatia l visualization and 

problem solving. 

There has been an increasing concern about the fact that fewer 

g irl s than boys elect to continue studying mathematics when it 

becomes an optional subject . This concern has naturally 

focussed research on sex-differences in the d r op- out rate in 

Mathematics . 

Most of the research in this field has been conducted in the 

U.S.A. where numerous intervention programmes are underway 

which aim to reduce "mathematics anxiety" (especially in girls) 

and to increase the percentage of girls taking further courses 
• 

in Mathematics. 

My interest in the boy-girl drop-out rate was aroused by an 

article (Noble , 1974) written by Professor Noble of Rhodes 

University, Grahamstown: In his article , he describes a 

cross - sectional research project which he undertook in the 

White English-medium schools in Grahamstown in 1968. The aim 
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of his study was not to investigate the drop-out rate but 

r ather to correlate the attitudes to and abilities in Mathe-

matics of boys and girls in the sample schools. He includes, 

however, in his research report, a graph which clearly de ­

picts the difference in the drop-out rate between boys and 

girls. He attributes the general drop-out rate to a 

variety of factors , including lack of ability and unfavour -

able attitudes . He says that 

" It seems reasonable to assume that an un­

favourable attitude towards Mathematics is 

also involved and that this is exhibited to 

a greater degree by the girls than the boys." 

(Noble, 1974. p 272) 

The aim of my investigation is 

(i) to determine the present extent of the difference 

in the drop-out rate in Mathematics between white 

English-speaking boys and girls at the end of 

Standard 7 in five East London High Schools. 

(ii) to conduct an attitude survey with Standard 6 and 

Standard 7 pupils in order to determine whether 

there are differences in attitudes toward Mathe­

matics between boys and girls which could influence 

their decisions about whether or not to take Mathe­

matics in Standards 8 , 9 and 10. 
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(iii) to examine previous resea r ch in an attempt to 

isol a te factors whi ch c' )L:ld affect the d rop-ou t 

rate differentially . 

The study revealed that the d i fferences in the drop- out rate 

between boys and gi rl s in each o f Standards 8 , 9 and 10 wer e 

very s i gnificant . The attitude sur vey indicated that gi r ls 

have more adverse attitudes t owa rd Mathematics than boys in 

Standard 7 but not in Standard 6 . It also appeared that 

whereas the boys ' attitudes do not differ muc h from Standar d 

6 to Standard 7 , the Standard 7 girls were found to have less 

favoura bl e attitudes towa rd Mathematics than the Standard 6 

girl s . 
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C HAP T E R 1 . 

THE PRESENT POSITION. 

There has been a growing awareness during recent years of 

the problem of under-representation by girls in Mathematics 

c lasses . Judith E. Jacobs referring to the situation in 

the United States writes 

"The low rate of participation of girls and 

women in the study of mathematics has 

become a national issue of great conce rn." 

(Jacobs, 1978 p 5.) 

Although there has always been a disproportionate r epresent -

ation of girls and women in the field of mathematics, it 

has only really been thought of as a " problem " in the last 

couple of decades when women became aware of the possibili -

ties of entering non-traditional occupations. Because of 

the awareness of career options in mathematics , science and 

eng ineer ing , women are realizing the importance of a solid 

grounding in mathematics . 

Ruth Afflack in an article ent itled "Mathephobia " says: 

"With the recent trend toward a more 

technological society many academic 

disciplines are requiring more mathe -

matics. Computers are being used in 

such areas as History and English . 
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Libraries are being re-organized through 

computers. Social and b ehavi oura l 

science fields a re incorporating 

statistics as prerequisites for their 

courses. It is becoming more 

difficult for persons uncomfortable 

with mathematics to survive in 

society today." (Jacobs,1978. p 73.) 

Although women are realizing the importance of continuing 

their mathematics studies throughout their schooling, the 

fact remains that almost universally more boys than girls 

continue to study mathematics after it has become optional. 

The disparity between boys and girls in enrolment in Mathe ­

matic s courses is very evident in the United States where 

mathematics is optional after grade 8 (approx. age 13). 

More research has been conducted in the U.S.A. on sex­

differences in the drop-out rate than in Britain or elsewhere 

in the world. In the U. S.A. at Junior High School level the 

number of boys and girls enrolled in Algebra 1 classes is 

about the same . By the time they reach their senior year, 

the ratio of males to females in advanced mathematics courses 

approaches three to one . By the third semester of College, 

the male/female ratio in mathematics courses is six to one. 

(Fennema and Sherman, 1976). Unfortunately no evidence is 

given concerning the enrolment in Geometry courses as this 

positi on could well be worse. 
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In 1972 the sociologist Lucy Sells conducted a survey of the 

students ente r ing the University of California, Berkeley. 

She found that 5 7% of the men against only 8% o f the women 

had taken the necessary high school mathematics to major 

in areas outside education and the helping professions . 

(Jacobs , 1978) 

In another study conducted by Fennema , it was found that not 

on ly were more boys enrolled in Mathematics classes in the 

four public schools involved, but more boys studied mathe-

matics for four years in high school . In al l four s chools, 

the percentage of males enrolled in a third and fourth year 

of mathematics study was higher than the percentage of 

females . The difference was greatest in the fourth year 

Mathematics courses. (Fennema and Sherman, 1977) 

Konsin , in a study of the enrolment in Wisc onsin High School 

mathematics classes by sex, found a similar situation . 

(Konsin, M. A. 1977) 

Th~ Minneapolis Public Schools research department produced a 

report on enrolment in High Scho o l Mathematics courses by 

sex and race during the second trimester of the 1975-1 976 

school year . The information they obtained helped to direct 

the target efforts aimed at improving the status quo . 

The eighth grade was identified as the most critical year 

because it was during that year that the pupils had to de -
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cide whether or not to take Algebra in the Ninth Grade. 

A "Math Bridge" programme was implemented at the Eighth Grade 

level to bridge the gap between Junior High School and Senior 

High School. The programmes included motivational mathema­

tical topics as well as programmes which stressed the im­

portance of Mathematics to their futures. The table which 

follows shows the percentages of females in various High 

School Mathematics courses in the Winter trimester of 1 976 

and then of the same trimester in 1981 . It can be seen 

that there was an improvement in the percentage of females 

enrolled in calculus and mathematical analysis. Ross­

Taylor attributes some of the improvements to the interven­

tion efforts like the "Math Bridge" programme, while some 

of it is probably a result of general changes in society 

with respect to roles of women and the difficult employ-

ment situation . (Ross - Taylor, B. 1983). 

Nevertheless it should be noted that Geometry and Algebra 

did not show corresponding increases. 
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Per 'cf ntages of Females enrol l ed in Mathematics Cl ass e.s 

in the Minneapolis Pub l ic Schools in 1976 and 1981 . 

1976 1981 

Geometry 50% 50% 

Algebra 47",.{. 47% 

Math . Analysis 35% 43% 

Calculus 25% 43% 

(Ross-Taylor , 1983 . P 12) 

Thomas L . Hilton and Gosta W. Berglund made use of l ongitu -

dina l data from the Growth Study begun at the Educat i onal 

Testing Serv i ce in 1961 . They too found that at the High 

School level , boys enrolled in more mathematics courses tha n 

did the gir l s . (Hi l ton and Berglund , 1974) 

Summarizing the situation in the U. S . A., Schonberger has the 

fol l owing to say: 

" as of 1979 there seemed to be a few d i f ­

ferences in performance in favou r of 

males, which may be localized to certain 

schools or may be specific to mathematica l 

tasks at higher cognitive levels . There 

are however, still substantial differences 

in participation in mathematics courses . " 

(Lindquist, M. , 1980. p 189) 
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The situation in Britain is roughly comparable to t hat in 

the U.S . A. but in Britain girls .must continue their mathe ­

matical studies throughout their compulsory schoo l ing . Al ­

most all girls as well as boys study mathematics up to the 

age of sixteen but girls are inclined to drop out of mathe ­

matics-related study as soon as they have a choice. 

The proportion of entries for public examinations in Mathe­

matics by girls decreases as the level of examination in-

creases. The report of the Committee of Inquiry into the 

teaching of Mathematics in Schools in Britain revealed that 

whereas almost equal numbers of boys and girls enter for the 

examination at C.S.E. level, in O-level Mathematics only 44% 

of the 1979 entry was from girls, while in A- level the per ­

centage of girls dropped to 26% of the 1979 entry. A 

smaller proportion of girls then boys enter for O- level 

mathematics and a smaller proportion of girls than boys 

proceed to A- level. The result of this was that in 1979 

nearly three times as many boys as girls entered the A-leve l 

mathematics. 

This problem is also reflected in the teaching profession 

where in 1978 among 258811 women teachers and 180060 men 

teachers in maintained schools, there were 2484 women 

mathematics teachers and 5264 men mathematics graduates . 

(Cockcroft, W.H., 1982.) 

In South Africa, the situation is much the same as that in 
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Britain and the U.S . A. 

South African children in White schools have to study Mat he -

matics to the end of Standard 7 (approx . 13 years of age) 

after which it become~ optional . 

Noble in his research project (Noble, 1974) involving wh i te 

Eng li sh- speaking scholars in Gr ahamstown , found a subs t an-

tial difference in the drop- out rate between boys and girls 

after Standard 6 after which, at that time , it became op-

tional . The resu l ts can be seen in the follow ing figure : 

0 . . - ~ 
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In the Transvaal during 1980, 72% of schoolboys as against 

48% of schoolgirls took Standard 10 mathematics . The 

situatio n is causing concern and the H.S.R . C. was to con­

duct a comprehensive study during 1983 at Transvaal schools 

to l ook at factors influencing mathematics achievement and 

participation. One of the questions assigned for inves ti -

gation was "Why do a large proportion of girls e lect to 

termina te their ma thema tics studies?" (Visser , D., 1983) 

Th e data for the present cross-sectional study was obtained 

in 1983 from five high schools in East London. From the 

i nformation gathered, it was possible to determine the 

drop-out rate in Mathematics in Standards 8 , 9 and 10 for 

boys and girls separately. The percentages of boys and 

girls taking Mathemat i cs in each standard as well as the 

percentage difference between boys and girls can be seen 

in the Table below. From the tabulated data a graph was 

drawn indicating the difference in the drop- out rate be­

t ween boys and girls . Chi -squared tests showed that these 

differences were very significant in each standard. 

(p ~ 0,001) . 
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Enrolment in Mathematics of White English-speaking Scholars 

in High Schools in East London in 1983. 

School Number Number Percent . 
Percent. 

Standard 
taking not taking taking difference mathematics mathematics math . 

Boys 247 41 85,8 
8 Girls 230 104 68 , 9 16,9 

Boys 270 39 87,4 
9 Girls 188 111 62 , 9 24,5 

Boys 202 42 82,8 
10 Girls 154 106 59,2 23,6 

The study is cross- sectional and for this reason it is not 

possible to compare the drop-out rate of one group as i t 

progresses through the different standards . A longitudina l 

study over a period of three years would have had the ad-

vantage of showing how the drop- out rate from Standard 7 

to Standard 8 changed in Standard 9 and again in Standard 10. 

Although it would appear from the given table that the dif-

ference in the drop-out rate increases after Standard 8, one 

could not assume this from t he data because of the cross -

sectional nature of t he study. Similarly , it cannot be 

assumed that the difference in the drop- out rate between 

boys and girls improves in Standard 10. 

One of the disadvantages of cross-sectional studies is that 

they do not take cultural changes into account alth ough these 

are only really important over a long period of time . CuI -
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tural changes affect values among othe r things. It is pos-

sible that with the increasing awareness of the importance 

of mathematics for girls for career purposes, fewer girls 

will drop mathematics and the difference in the drop-out 

rate between boys and girls will be less. Fortunately the 

pupils being considered followed a syllabus that has remained 

unchanged for at l east three years. What is very evident 

however, is that the problem still exists. Far fewer girls 

are continuing their studies in mathematics than boys. By 

avoid ing high school mathematics , women have limited their 

opportunities for further study as well as their career op-

tions and their quality of intellectual life. As society 

becomes more technological and computers play an ever-in­

creasing role in almost every aspect of life, women who do 

not have sufficient Mathematics are barred from the more 

lucrative and challenging professions and lead restricted 

1 i ves. 

If a solution is to be found to the problem, an answer must 

first be given to the question "Why is it that so many 

girls choose to terminate their mathematics studies as early 

as possible?" 

A review of the li t erature on sex-differences in Mathematics 

reveals that a number of possible reasons exist for the boy­

girl differences in the drop-out rate , one of which is 

attitude toward Mathematics. 
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C HAP T E R 2 

LITERATURE SURVEY 

2.1 INTRODUCTION 

In this chapter boy-girl differences in mathematical ability, 

achievement, socialization experiences and attitudes towards 

mathematics will be investigated as possible factors affect ­

ing the drop-out rate. 

It is extremely difficu l t to isolate these factors as they 

present a very complex pattern of inter-relationships where 

each factor influences and is influenced by the others. 

Test results indicating differences in performance in 

Mathematics between boys and girls are sometimes taken to be 

indicators of differences in ability between boys and girls. 

Both performance and ability are inter-related and affect 

each other but they are also affected by other factors such 

as socialization experiences and attitudes . All the factors 

mentioned not only interact with each other but each affects 

boys and girls differently. Conclusions therefore about 

cause and effect would be extremely difficult to make based 

on the available research findings. 

It is possible, in some instances , that poor achievement in 

Mathemat ics is a result of a combination of adverse attitudes, 

poor ability and socialization factors. In another in-

stance it may be contended that adverse attitudes are a re­

sult of poor performance and socialization influences. 
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2.2 MATHEMATICAL ABILITY 

The question that is asked is the following: 

"Are there sex differences in Mathematical ability and if so 

are these differences because of innate or because of social­

ly induced factors? " 

The pre-1975 studies indicate that sex-related differences in 

ability may be found only in pupils of above - average ability 

and in mathematical problems whose content is spatia l or sex 

biased. When children are given intelligence tests with 

items balanced so that neither sex is favoured, there is no 

difference with respect to general intelligence . 

There are, however, consistent differences on the sub-test 

scores with males excelling in ce r tain mathematical areas 

(Maccoby and Jacklin, 1974), especially with respect to 

visual-spatial tasks. (Fennema and Sherman 1977) 

Studies have claimed that the greatest differences in mathe­

matical ability are those in spatial visualization 

(Fruchter, 1954., Maccoby and Jacklin, 1974., Werdelin 1961). 

Spatial visua l ization includes the ability to visualize 

three-dimensional objects and the ability to rotate objects 

in space. Spatial ability has been claimed to be an im-

portant predictor of Mathematical advancement in g irls. Some 

of the reasons given for the differences between boys and gir l s 

in spatial visualization are: strength of cultural pressures, 

the process of sex - r ole identification and biological rea-

sons (Burton, 1978). 
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2.2 . 1 Biological Reasons 

Until the 20th Century male intellectual superior ity was 

seldom questioned . Early research on the question was pre-

cluded by the lack of c o-educational institutions as we ll as 

the lack o f sophisticated testing techniques . 

Although few believe today that mathematical abi l ity in 

general pertains only to the male sex, there stil l appears to 

be a case for male superiority in spatial ability. Three 

biological reasons have been suggested to explain these spa­

tial abi li ty differences . 

(i) Recessive Gene Theory 

It has been suggested that the sex difference between males 

and females in spatial ability is caused by a recessive 

sex-linked gene located in the X-chromosome. Ma les having 

both an X and Y chromosome wi ll manifest such a recessive 

trait more frequently than females who may carry a n off­

setting dominant gene which can overrule the recessive trait . 

(ii ) Hormonal Differences 

Experiments have suggested that male superiority on spatia l 

tasks has something to do with the fact that males have 

only a small amount of the hormone estrogen in thei r blood. 

Estrogen is an activating hormone and it was thought that 

the ability to inhibit incorrect responses provided evidence 

for male supe riority in re - structuring tasks. 
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(iii) Brain Lateralization 

The most recent explanation suggested to explain differences 

in spatial ability is that of brain lateralization. This 

is based on evidence that each hemisphere of the brain 

"speciali zes " in a particular function --- the right side 

dominantly for spatial tasks and the left for verbal and 

logical tasks. Sherman (1977) suggests that the early 

maturation of verbal ability in females hinders the develop­

ment of their spatial skills. 

Recent research studies have repeated the early electro­

encephalographic studies but with superior instrumentation 

and more rigid control over certain artifacts. They have 

concluded that, under the more controlled conditions, no 

evidence whatsoever can be found for the lateralization of 

different cognitive functions. Other studies which measure 

the blood flow patterns within the brain also show that the 

nature of mental activity does not alter the left - right 

symmetry, although blood-flow patterns do change (Siff, 1983) . 

Theories attributing differences in performance on spatial 

tasks to genetic, metabolic and hormonal differences have 

also been described and evaluated by Sherman (1978) and 

generally found lacking . 

Although a number of studies claim that males excel in spa­

tial tasks, Fennema (1977) concludes the following with re ­

gard to spatial visualization in her study of four schools 
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"Given the numerous long- standing con­

clusions of sex-related differences i n 

spatial visualiz~tion, findings of 

small differences in only two high 

schools are contrary to expectations 

and consistent with the growing 

scepticism about this and other sex­

related differences." 
(Fennema & Sherman, 1977 p 66) 

It was a lso found in the above study (Fennema and Sherman. 

1977) that when the differences between sexes in the number of 

space-rela ted courses taken in the two schools was co - varied 

out, the sex-related differences in spatial v i sualization 

were eliminated. This appears to indicate that practice and 

relevant experience are factors in the differences between 

the sexes in spatial visualization . 

Another important issue which should be raised is whether or 

not superior spatial visualization implies improved mathe -

matics l earn ing . Spatial visualization and mathemat i cs a r e 

inseparably intertwined and one would expect that the better 

spatial visualization a pupil has, the better he wou l d be 

able to grasp certain sections of mathematics, especially 

geometry and t ri g onometry. Although this relationship be-

tween mathema t ic s content and spatial visualization skills 

appears logical, the results from empirical studies which 

have expl o r e d this relati onship are not consistent . In 

1967, Very concluded 
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"Research on spatial ability has failed 

to produce any significant correlator 

(of the spatial factor) with any facet 

of mathematical performance." 
(Very, 1967. p 39) 

Even in geometry where one would expect to find the strongest 

relationship, empirical findings do not indicate clearly that 

the two are related. Lim concluded in 1963 after a thorough 

review of the available literature, that the evidence for a 

relationship between geometric ability and spatial visuali-

zati on was inconsistent and unreliable. 

(Jacobs, J., 1978. P 17) 

Other authors, however, feel that data indicates a positive 

relati onsh ip between problem-solving and spatial ability. 

Aiken concluded that spatial-perceptual ability was one of 

the most salient mathematica l factors extracted in various 

investigations . (Aiken, 1973). According to more recent 

studies conducted by Meyer (1976) and by Fennema and Sherman 

(1978) there appeared to be no sex-related differences in the 

relati onship between spatial and mathematical ski l ls, even in 

the few groups in which there were sex-related differences in 

performance in either spatial or mathematical skills 

(Jacobs , J., 1978. p 36). K. Schonberger (1979) and 

Sherman (1979) in later studies found that the relationship 

between spatial and mathematical variables appeared to be 

closer for females t han for males . 
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The argument that biology determines spatial ability whi c h 

in turn determines the ability to solve pr oblems can be 

faulted on yet another account. If males wer e using their 

superior spatia l ability in solving problems, the correla­

tions between spatial ability and problem- solving ability 

wou l d be expected to be greater for ma les than fo r females. 

Thi s is in fact not so . 

In conclusion, it would seem that there are no innate dif-

ferences in genera l mathematical ability . Th e case for 

boy-girl differences in spatial abi l ity is not really con­

clusive on the basis of the a vailable i nfo r mat i on . If, 

however, such differences do exist , they appear to favour 

males and are probably due to cultural pressures, sex-role 

identification and sexism in the items of the tests on which 

conclusions were based , rather than to bio log ical reasons. 

With regard to the r elationship between the learning of 

mathematics and spatial ability , the nature of the rela­

tionship i s not clear at all and ther e is an obvious need 

for more data before conclusions can be reached . Ev en less 

is kn own about the effect that differential spatia l visual ­

ization has on the mathematics learning of males and fema les. 

2 . 3 SEX - RELATED DIFFERENCES IN ACHIEVEMENT IN MATHEMAT I CS 

Many studies have concerned themselves with the comparative 

learning of mathematics by females and males. Nearly all 

reviews of research published before 1974 conc l uded that 
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while there might not be sex-r e lated differences in mathe ­

matics achievement in young children, by the time they 

reached upper elementary or junior high school leve l, male 

superiority was always evident . Males were defin ite ly con-

s i dered superior on higher level cognitive tasks . 

Literature reviews published after 1974 do not show the same 

consensus about male superiority. In a 1974 review which 

synthesized information from 36 studies, it was conc l uded 

that there were no sex-related differences in mathematics 

achievement of elementary schoo l children and litt l e evidence 

that such differences existed in high school pupi l s. There 

was some evidence that boys excelled in higher level cog­

nitive tasks and girls in lower level cognitive tasks but 

there is still no consensus on whether sex- related d i f -

ferences in mathematics achievement actually ex i st or not. 

(Jacobs , J . , 1978. P 7) 

Schonberger (1978) in her review of the research on problem­

solving available in 1975 , suggests that better male per­

formance, if found at all, was usually limited to students 

of higher ability and to certain types of problems. 

(Lindquist, M . , 1980) 

More recently completed research (Fennema and Sherman 1977, 

1978) found few sex-related differences even in problem-

solving. 

In the Study of Mathematically Precocious Youth, many males 

out-performed any female. In the 1973 Talent search 7% of 
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the boys s cored higher than any gir l and the boys ' mean score 

was significantly higher than the girls' mean score. 

(Jacobs, J., 1978 . p 11) 

It would appear therefore that there are differences in the 

result s of the different studies. 

The discrepancies between earlier and late r studies could be 

a ttributed to various factors :-

(i) There is a possibility that pupils have changed in 

the twenty years covered by this r esearch as they have been 

years of great change, especially for women. 

( i i ) The content of the tests could also be a factor con-

tributing towards the disparity of fi ndings between earlier 

and later studies. The National Longitudinal Study of 

Mathematical Abilities done in the mid-1960 ' s in the U.S.A. 

with pupils in grades four through eleven, found a statistic­

al l y significant difference in performance, favouring ma l es 

on almost all of the number series scales at the highest 

cognitive level . On examination it was found that the 

scales contained problems about people and in almost all cases 

in which the sex of a person was specified, the person 

was male. More recent studies of mathematical problem­

so lving using tests in which sex- bias has been eliminated, 

have found few , if any, sex- related differences in grades 

four through eight (Lindquist , M., 1980. p 187). 

A large - scale study by researchers at the Educational Testing 

Service in U.S.A . in 1979 evaluated items and performance 
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data from grade 10 of the Sequential tests of Educational 

Progress and from grades 5 to 8 of the Iowa Tests of Basic 

Skills. On people-centred items of the mathematics tests, 

the only differences which were s ignificant were in favour 

of ma les in grade 10 on items referring to males (STEP) and 

in favour of females in grade 5 on items with female or 

neutral references or roles (ITBS) . 

In recent years there has been an increased awareness of sex­

bias i n test items and attempts have been made to minimize or 

eliminate this bias . It is possible that these changes in 

test items could also have eliminated some of the sex-differ­

ences in achievement which were recorded in previous or 

earlier studies. 

(iii) Probably the most important factor, however, contri-

buting towards the discrepancies is the lack of contro l for 

participation in the number of mathematics courses . Many 

early studies in the U.S . A. did not control for the number 

of courses taken, which meant that conclusions about male 

superiority were based on studies where a better mathe ­

matically educated group of males was being compared with a 

group of females who had taken fewer mathematics courses. In 

fact what was happening was a comparison not between fema les 

and males but between pupils who had studied mathematics for 

two to four years and pupils who had studied mathematics fo r 

one to three years in high school. 

The 1978 California Assessment of students in grade 12 
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found that girls in all participation groups did better on 

computation, whereas boys in all groups did better on al l 

type s of measurement items (except money items) and also on 

geometry problems, probability and statistics. 

The difference in measurement items was also noted in the 

Second National Assessment of Educational Progress reports 

of 1979. Measurement skills, however, are taught in 

scientific and vocational courses as well as in mathematics. 

When the students were grouped according to how much mathe­

matics and physics they had studied, no sex-related differ­

ences in quantitative performance were found . 

(Lindquist, M., 1980 . p 188) 

The National Scienc e Foundation in the U.S.A. sponsored a 

study conducted by Fennema and Sherman, data for which were 

collected in 1975 - 1976. This study investigated a variety 

of levels of mathematics in grades 6 to 12 as well as cog­

nitive and affective variables hypothesized to be related 

to differential mathematics achievement by females and males. 

The results of the study can be generalized fairly widely 

because of the diverse, carefully selected sample . In 

grades 9 to 12 (n = 1233) with subjects whose mathematics 

backgrounds were very carefully controlled, significant 

differences in achievement in favour of ma les (approxi­

mately two items) were found in two of the four schools in­

volved in the study. In grades 6 to 8 (n = 1330) sig-
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nificant differences were found in favour of females in a 

low cognitive level mathematics task in one of the four 

tested school areas . In another of the four school areas, 

significant differences were found in favour of males in a 

high cognitive level mathematical task . (Jacobs , 1978) 

Keeves (1973) reports that male superiority over females in 

mathematics achievement was found in all 10 countries which 

participated in the First International Study of Educational 

Achievement. 

In Australia, females are reported to be superior on problem­

solving and computation tasks in grades 5 to 8 , while males 

were found to have performed better in space tasks. 

(Jacobs, 1978). As it is not known whether or not these 

tests were controlled for part i cipation in mathematics, or 

sex-bias, the validity of the results cannot be commented on . 

In Britain where mathematics is generally not o ptional before 

school - leaving age and mathematics background is therefore 

more easily contro l led than in the U.S.A., i t has been 

found that boys are more successful than girls in public 

examinations in Mathematics (Cockcroft, 1982 . p 276) . 

Girls under - achieve in public examinations in mathematics 

compared with boys , while in English the position is re­

versed . 

The First Assessment of Performance Unit Secondary Survey 

1979 found that by the age of 15/16 the composi tion of the 
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top 10% of achievers was boys 61 , 5% and girls 38,5%. 

The difference between proporti ons of boys and girls i n the 

middle 10% of achievers and the bottom 10% was smal l. 

In 1973 and 1974, Wood analysed performance on t he London 

Board 0 - level syllabus C papers. He found that none of 

the items on which girls out -performed boys required 

probl em- so l ving behaviour, instead they call for recogni ­

tion, classification, the supply of definitions, applica­

tion of techniques , substitution in algebra and operations 

which lend themselves to drilling. (Sex Differences in 

Mathematics Achievement at G. C.E. Ordinary level , Education 

Studi es 2 . 2 1976 , P 141 - 160). 

The testing done in 1964 as part of the International Study 

of Achievement in Mathematics (Husen , 1967) showed a 

similar pattern to that in the U. S.A . and Britain . In al l 

twelve of the developed countries which formed part of t h e 

study , the performance of boys was higher than that of gir l s 

at the age of 13+. The performance of boys was further 

ahead on problem- solving than on computational tasks. 

There was however, quite a difference between countr i es , 

the differences being greatest in Belgium and Japan and 

least in the U.S.A . and Sweden . 

From the research on sex-related differences in schoo l 

mathematics , the following conclusions are reached : -
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(i) There are apparently no se x-related differ ences in 

the elementary school years. This applies to all cognitive 

levels from computation to problem-solving. 

(ii) In high school, if differences appear, they tend 

to be in favour of males especially on tasks involving 

higher level cognitive skills. 

(iii) There is some evidence to suggest that sex-related 

differences in achievement in high schools may not be as 

large at present as they were in previous years . 

(iv) Conclusions reached about male superiority in the 

U.S.A. have often been based on studies which did not contro l 

for mathematics background and it is very likely that if the 

amount of time spent learning mathematics is equated for 

females and males, significant sex- related differences in 

mathematics achievement will be reduced, or even disappear. 

2.4 SOCIALIZATION INFLUENCES 

2.4 .1 History 

If one studies the history of mathematics it is evident that 

few women in the past have either entered or achieved recog­

nition in the f ield of mathematics . Until the present 

century women were generally excluded from schoo l s in which 

they could receive advanced training in mathematics . 

Grace Burton in Perspectives on Women in Mathematics 

(Jacobs, Judith ., 1978) examines the roots of our present 
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socialization patterns in the light of some of the past 

notions on the educati on of women. A selection of these 

quotations should give an idea of the position . 

"The education of women should a l ways be 

relative to that of men . To please , 

to be useful to us, to make us love and 

esteem them, to educate us when young, to 

take care of us when grown up, to advise, 

to console us, to render our lives easy 

and agreeable ------

Even if she possessed real abilities it 

would only debase her to disp lay them . " 

J . J. Rousseau , Emile , 1762 

When expressing your viewpoint use words 

that indicate insight such as "I feel" . 

Avoid the words " I think", or "I know". 

Helen B. Andelin, Fascinating Womanhood 1965 . 

Since women are deficient in reason but 

abundant in emotion , they ought no 

longer to be treated as rational, nor 

receive any mental education ------

Among women, we use language implying 

the utmost deference for their sex: 

and they fully believe that the Chief 

Circle Himself is not more devoutly 

ador e d by us than they are; but behind 

their backs they are both regarded and 

spoken of -------- by all except the very 

young ------ as being little better than 

"mindless organisms". 
Edwin A. Abbot, Flatland , 1884. 
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When a woman inclines to learning there 

is usually something wrong with her sex 

apparatus . 

F. W. Nietzche , Beyond Good and Evil , 1886. 

A girl should not be too intelligent or 

too good or too highly differentiated 

in any direction . Like a ready- made 

garment she should be designed to fit 

the average man. 

Emily Jane Putnam , The Lady , 1910 . 

There a r e many even today who assert that men are superior 

to women in intellectual areas simply because they a r e 

men - ----- the imp l ication being that maleness itself en-

sures intellectual superiority . 

Historically , biological reasons were often given to exp l ain 

why women should not enbage in intellectual activity . Unt i l 

the turn of the century, it was believed by many, that women 

were innately incapable of rigorous study and that if such 

study were attempted, she could expect grave consequences 

to herself and her future offspring . It was believed that 

se r ious intellectual activity during adolescence caused 

harm to female reproductive organs and resulted in feeb l e, 

sickly children . 

One gynaecologist in 1905 asserted that academic activity 

decreased the size of the pelvis and increased the size of 

t h e heads of future offspring ---- enough to put many 

women off in those pre - anaesthetic days (Bullough, 1973). 
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It is incredible to find that even in the present enlight­

ened times t he following statement is made in a book by 

Theo Lang published in 1971 : 

"r~enstruation must have a retarding 

effect on a women's physical and 

mental development ." 

(Jacobs, Judith., 1978 , p 45) 

Certainly much credit is due to those women in the previous 

centuries who successfully contributed to the field of 

mathematics in spite of difficult if not impossible handi-

caps . It wou ld do well to look at the careers of just a few 

of these women. 

2.4 .1. 1 Maria Agnesi (1718 - 1799) 

Maria Agnesi was the daughter of a Mathematics professor at 

the University of Bologna . At the age of thirty she was 

g i ven an honorary appointment at the University of Bologna . 

She did not , how ever , teach there . She wrote a two-volume 

analytic geometry text which was well accepted and widely 

used . It was also translated into English and French. 

She n ever pursued mathematics as a profession since it was 

probably not permitted for women at that time . 

2.4.1.2 Sophie Germain (1776 - 1831) 

Sophie Germain was born in Paris . During the vio l ent 
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period accompanying the French Revolution she was confined 

to her house, where she spent many hours reading. 

Apparently the story of Archimedes' demise sparked her to 

explore Mathematics further. 

Women were not allowed in the university, Ecole Po l y tech­

nique , but Sophie managed to procure notes of the lectures 

delivered by Lagrange . She wrote to Lagrange under the 

name M. Ie Blanc and was commended by him . This spurred 

her on to further studies . Germain then began correspon­

dence with Gauss who was impressed with her ability, 

saying she had a "taste for the abstract sciences". He 

praised her too for overcoming the obvious prejudices of the 

day by studying mathematics . Sophie Germain publi shed 

papers in Number Theory, Analysis and Elasticity . 

Gauss proposed that she be given en honorary degree from 

the University of Gottingen for her achievement in the 

field of mathematics. 

awarded. 

She died before the degree could be 

2 .4.1. 3 Sonya Kovalevsky (1850 - 1891) 

Sonya was born in Moscow and her interest in mathematics was 

aroused and nurtured by her uncle Pyothr. When she was 

seventeen she went to St. Petersburg where she studied Cal -

culus. Russian universities excluded women and Sonya 

decided to leave Russia. Since it was difficult at that 

time for single women to leave the country to travel abroad 
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she arranged a "marriage" with an understanding young man. 

She married at the age of eighteen and left Russia (without 

her husband) for Heidelberg where she studied ma thematics 

until 1870. In 1870 she began private studies with Weier ­

strass and studied with him from 1870 to 1874, completing 

the university course in mathematics in three important 

papers. In 1874 she received a doctorate in Philosophy 

from the University of Gottingen. 

She returned to Russia for four years, where she gave birth 

to a daughter in 1878. Her husband died in 1883 and Sonya 

returned to research. She became a professor at the 

University of Stockholm and was very well received. 

Her greatest achievement was winning the Prix Bordin awarded 

by the Instut de France. Two years before her death the 

Russian Academy of Sciences elected her the first woman cor­

responding member . 

2 . 4.1.4 Emmy Noether (1881 - 1935) 

Emmy Noether was one of the great mathematicians of the 20th 

Century. Her father, Max Noether was a distinguished mathe ­

matician and a professor at the University of Erlanger. 

She was tutored by her father and Paul Gordon and received 

her doctorate under Gordon in 1907 . Emmy Noether's work at 

the University of Gottingen was halted during the uprising in 

Germany in 1933 . She went to the United States where she 

lectured at Bryn Mawr College and Princeton 's Inst itute for 
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Advan c ed Study. Albert Einstein wrote a tribute to Pro-

fessol ' Noether, referring to her as a " creative mathematical 

genius H
• 

To echo the words of Osen on the subject of women and 

mathemati cs 

2.4.2 

"In almost any age, i t has taken a 

passionate determination as well as a 

certain insouciance for a female to 

circumvent the crippling prohibitions 

against education for women, particularly 

in a field that is considered to be a 

male province. In mathematics the wonder 

is not that so few have attained proficiency 

in the field , but t hat so many have over­

come the obstacles to doing so. We can 

on ly speculate about the multitude who were 

dissuaded from the attempt." 

(Osen, L. 1974. P 163) 

Stereotyping of Mathematics as a Male Domain 

Stereotypes embody the messages of the world in shorthand 

form. Appropriate behaviour for males and females is con-

veyed to children by parents, peers, teachers, advertising 

and the media . 

Mathematics in our Western culture is considered incongruous 

to the female sex-role and this incongruity is transmitted 

to the children thr o ugh the process of socialization. 

Grace Burton in Perspectives on Women and Mathematics makes 
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the following statement 

" In our cultur e , the stereotype tha t 

women aren ' t good at mathematics or 

that a woman who does not conform to 

this stereotype i s somehow not rea lly 

feminine, i s well-entrenched. It will 

not be eradicated easily ." 

(Jacobs, Judi t n. 1 978 . p 53 ) 

I t is bel i eved that s ex - stereotyping of Mathematics as a male 

domain begins in the pr imary schools and becomes st ronge r 

during adolescence and is solidif i ed as a male domain by 

adult years . Stein and Smithells (1969) and Stein(1971) 

provide evidence that mathematics is not considered a ma le 

domain until adolescent years and even then it is not 

ranked as highly masculine as are spatial , mechanical and 

athletic tasks. In the adult world the use and creation of 

mathematics is predominantly a male domain. Stein a nd 

Smithells (1969) maintain that by the twe lfth grade, fe ma l es 

realized this fact and were responding to reali ty . 

The Fennema and Sherman study (in Arithmetic Teacher , 1977) 

showed that girls in grades six to twelve deny that mathe-

matics is a male domain . The males in the s tudy at eac h 

grade stereotyped mathematics as a ma l e domai n at signifi-

cantly higher levels than did females . During adolescent 

years the cross - sex influence on all aspects o f behaviour is 

strong and it would seem that since males stereo type mathe-
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matics as a male domain, they communicate this bel i ef to t he 

females which influences their willingness to study mathe -

matics . Lynn Osen says 

"Many women in our present culture 

value mathematical ignorance as if 

it were a social grace." 

(Osen , L . 1974) 

Newer studies show , however, that the sex- typing of mathe -

mat i cs is not as prevalent as it once was but there is 

evidence that male prejudice against girls ' mathemat i cal 

engagement still exists and that gir l s believe that i t exis t s 

and in fact have accepted the stereotype that mathematics is 

a male pursuit (Fennema & Sherman, 1 977; Tobias, 1 978) . 

According to Erika Schildkamp - Kund i ger (Zweng , Gree n e t aI, 

1 983) there is empirical evidence to suprort the hypothesis 

that the sex - typing of mathematics is related to achieve­

ment differences in such a way that the linking of mathe ­

matics to the male domain is responsible for a great deal of 

any inferior achievements and participation of women in 

mathematics. Dwyer (1974) says that when a child pe r ceives 

mathematics as appropriate for his or her sex , this i nflu­

ences the child ' s achievement in the subject --- - even more 

so than his or her liking for the subject . 
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2.4 . 3 Child-rearing Practices 

A child ' s environment is furnished according to his or her 

sex . Boys are given significantly more spatial and scien-

tific toys, rather than dolls which girls rece i ve (Maccoby 

and Jacklin , 1975). 

A survey of women mathematicians revealed that scientific 

toys were the most difficult toys to get from their parents, 

even when the girls asked directly for them. A recent 

British study found significant differences between the spon-

taneous play of boys and girls in nursery school . It was 

found that while girls engaged in creative spontaneous play, 

boys preferred more constructive play and play wi th sand and 

water (Eynard and Walkerdine, 1981). 

Throughout childhood boys take part in more phys i cal games 

and play more with construction t oys . It is thought that 

this type of play promotes spatial awareness and prob l em­

so l ving activity, while girls are expected to be relative l y 

passive and conformist. Girls are encouraged to help 

mother around the house, c ook, sew and wash-up rather than to 

help father with the car or "do-it-yourself" jobs which 

are more directly related to measurement, shape and calcu­

lation than are those assigned to the female role . 

Boys apparently receive more attention , more praise and more 

punishment from adults who also imply by their response to 

boys that they find them more interesting and attention­

provoking than girls (Deem, 1980) . 
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The fact that their ideas appear to be more valued by adults 

encourages boys to put the ir ideas forward. 

significant for later mathematics learning. 

This could be 

It seems therefore , that differences in child-rearing prac-

tices also play a part in the d ifferences between boys and 

girls in mathematical ability, ' achievement in mathematics 

and attitudes toward mathematics . 

2.4 . 4 Parental Expectations 

Differential expec tations according to sex and direct sociali­

zation by parents begin at birth (Rubin, Provenzo and 

Luria, 1976). Parents' expectations for their daughters and 

sons differ fairly widely ---- it seem that they generally 

expect a better perfo rmance in mathematics from their sons 

than their daughters. These expectations are communicated 

both directly and indirectly to the children by the parents. 

An observation concerning parental expectations with regard 

t o mathematics was made by Emile Martin and appeared in the 

American Mathematical Monthly in 1917. To a certain extent 

this comment is still valid today. 

"Parents who would suffer keen mortifi ­

cation if the boy for whose education 

they are respons i ble were in danger of 

being rejected by his college because 

of his failure in required mathemat ics, 

will condone any shortcomings of the 

girls in that (area) with a deprecat ing 
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' You know that one does not think so 

much of a fai l ure in mathematics for 

a girl'.tI 

Emile Martin in American Mathematica l 

Monthly, 1917 p 396 . 

Astin (1975) reported that in the "masculine " area of rna the­

matics, their parents expected more from their sons than they 

did from their daughters . Parents can play an important 

role in developing the later mathematical progress of their 

daughters. Helson (1971) found that nearly all the women 

mathematicians she interviewed had grown up in homes where 

there had been a strong respect for learning and cultural 

values . Most of them had been rewarded for intellectual 

successes as little girls. Osen (1974) reports similar 

findings in her book Women in Mathematics. 

One can but speculate on the probability that many girls 

underachieve in mathematics, or even drop out of mathematics 

at an early age simply because they are "living down" to 

their parents' expectations of them . 

2.4.5 Peer Pressures 

Peer pressures, especially for the adolescent girl, may be 

even more influential than that of parents (Lebold, 1976). 

Peer group pressures centre on the view of mathematics taken 

by children ' s contemporaries and on sex-stereotyping . 

According to Weiner (in Deem, 1980) peer group pressure in-
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creases in adolescence and is enhanced by the influence of 

pop-culture, the teenage magazines and the media . Stereo-

types are still put forward which confirm the restricted 

image of the girl who is engaged in her mid-teens and 

married at twenty. The study of mathematics cou ld appear 

to be pOintless to girls who are influenced by these pressures. 

Luchins (1976) found that women who decide to continue 

studying mathematics receive less attention from their male 

peers . Mrs Helen Andelin , mother of eight children and 

author of Fascinating Womanhood and The Fascinating Girl, 

and conductor of Fascinating Womanhood courses in the U.S.A., 

warns young women who might be tempted to follow their own 

intellectual interests :-

"Don't compete with (men) for scholast ic 

honours in men ' s subjects. It may be all 

right for you to win over a man in English 

or Social Studies , but you are in trouble if 

you compete with him in math, chemistry , 

public speaking etc. Men may admire women 

who excel in them, but they are not apt to 

ask them for a date . Why? Because they 

have been defeated in their own field." 

(Andelin, 1970., P 164) 

The tragedy of this is that it is very often the truth. 

Luch ins (1976) in a study of 350 women mathematic ians found 

that not only had almost half of them been discouraged by 

teachers and by peers on the grounds that " boy's would'nt 



41. 

like them" but that these women actually received less pos­

itive attention from men as they advanced to higher levels. 

Peer pressure could certainly be taken to be one of the 

factors determining whether or not a girl chooses to con­

tinue her studies in mathematics, especially when one con­

siders that the age at which she generally has t o make the 

choice is the age at which peer pressure is most influential. 

2 .5 ATTITUDES 

The generally low correlation between attitude and achieve­

ment is often cited as evidence that attitudes may not 

matter too much in explaining achievement. There are high 

achievers in mathematics who have low scores on mathematics 

attitude tests . Attitudes, however, are probably more 

closely related to factors such as staying in school, contin­

uing with Mathematics throughout High School and selection 

of a career , tha n to achievement. 

Fennema and Sherman (1977) suggest that pos itive attitudes 

may be an especially important selection factor for girls. 

2 . 5.1 Sex Differences in Attitude towards Mathematics 

Although some studies have failed to find significant sex 

differences (Merkel, 1974; Roberts, 1970), differences in 

both attitudes and achievement are often found to favour 

boys over girls at Junior-High School level and beyond 
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(Hilton & Berglund, 1974; Keeves, 1973; Nevin, 1973; 

Simpson, 1974). The corre lation between attitude and 

achievement varies with the grade or standard as well as with 

the sex of the pupil and is generally somewhat higher for 

girls (Behr , 1973). This means that girls' mathematics marks 

would be more predictable from their attitudes than those of 

boys. 

Greater mathematics test anxiety has been noted in girls 

than in boys and greater interest as well as more positive 

attitudes toward mathematics and science on the part of 

males has been found in the U.S.A. and other countries 

(Keeves , 1973; Nevin, 1973). 

2.5.2 Relationships of Personality and Social Factors to 

Attitude toward Mathematics 

In the primary as well as Junior-High School levels, attitude 

toward mathematics and achievement in mathematics are sig­

nificantly related to a number of personality factors indi-

cative of good adjustment. These include characteristics 

such as a greater sense of responsibility, a high sense of 

personal worth , high social standards, high academic 

achievement motivation and greate r freedom from withdrawing 

tendencies (Naylor and Gaudry, 1973; Swafford, 1970). 

In addition, children with positive attitudes towards mathe­

matics tend to like detailed work, to see themselves as more 

persevering and self-confident (Aiken, 1972) and to be more 
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"intuitive" than "sensing" in their personality type. 

Neale (1969) found that children who do well in mathematics 

are more conforming and obedient in school and according to 

Western (1969) the ir parents are more possessive. The in­

fluence of the parents is shown by the fact that the pupils' 

attitudes and achievement in mathematics are positively re­

lated to the attitudes of their parents (Aiken, 1972; 

Burbank, 1970; Levine , 1973) . Present avai lable research 

has failed to provide much enlightenment concerning the 

interactions of the attitudes of mothers and fathers with 

those of their daughters and sons . 

Silverbank (1972) found that high school pupils talented in 

mathematics are less sociable than those talented in English. 

He also r eports that mathematics majors tend toward extremes 

on the anxiety variable ---- they are either unusually secure 

or severely anxious. Level of anxiety interacts with intro-

version-extroversion in its effect on performance in mathema-

tics . It has been found that on original learning retention 

and transfer of a mathematics lesson, introverts were 

superior if rules were presented before the examples. 

Extroverts, in contrast, were superior when rules were pre­

sented after the examples (Aiken, 1976). Extroverts were 

superior on retention tests when their anxi ety level was 

high but superior on transfer tests when their anxiety level 

was low. The introversion-extroversion variable also 

interacts with sex in its effects on performance in mathe-



44. 

matics. Extroverted boys and introverted girls perform 

better within their own sex-group (Aiken, 1976). 

2.5.3 Confidence in Learning Mathematics 

Confidence in learning mathematics is a crucial factor in 

determining whether or not a pupil continues with his or her 

studies in mathematics (Fennema and Sherman, 1977). 

Students with higher levels of confidence planned to take 

more mathematics than those with lower confidence levels. 

Among the affective variables used in the Fennema and Sherman 

studies, confidence appears to be one of the more important in 

its relationships to female students and selection of higher-

level mathematics courses . It was found that confidence 

was significantly higher in males than females in three of 

the four schoo l s involved in the studies. 

Other stud ies have also focused on confidence and found an 

even stronger relationship between confidence in mathematics 

and mathematics achievement than Fennema and Sherman did. 

In recent studies conducted by Fennema and Reyes in 1980 (in 

Lindquist, 1980) it was found that teachers initiated more 

interactions with high-confidence students than with low­

confidence students and high-confidence students, in turn, 

approached the teacher to talk about their work more often 

than low-confidence students . In addition high-confidence 

students tended to have more of the higher cognitive level 

interactions with teachers than low-confidence students. 
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Three studies also found that sex-related differences in 

confidence were more frequent than sex-related differences 

in mathematical achievement. In each case where boys and 

girls differed significantly in mathematics achievement, they 

also differed significantly in their confidence in mathe-

matics. It could be argued that girls are less confident 

in mathematics because they achieve more poorly than boys. 

This, according to Fennema and Sherman seems unlikely since 

(i) the sex-related differences in confidence occur 

before sex- related differences in mathematics performance 

are observed and 

(ii ) there are more instances of sex-related differences 

in confidence than in mathematics achievement and where there 

is a sex-related difference in achievement, there is also a 

sex-related difference in confidence but not always vice versa. 

(iii) the lesser confidence of girls in their ability to 

perfo rm in mathematics is consistent with their lesser confi­

dence generally, an attitude not necessari l y changed when 

performing at equal or superior levels to males. 

2.5.4 Mathematics Anxiety 

Mathematics anxiety is very similar to lack of confidence 

in mathematics. It is related to both mathematics achieve-

ment and the election of mathematics courses. 

Anxiety should not be viewed as a pathological state that 

needs to be cured. It is an essential and complex feeling 
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that does not always function in a facilitative way (Siebe r , 

O ' Neil and Tobias , 1977). Anxiety may be fac i litative if 

the task on hand or the material to be learned i s simple 

but anxiety can be detrimental and debilitating to perfor-

mance when tasks are complex. Anxiety takes the l earner's 

attention away from the task and focuses that attention 

internally (Sarason , 1975). Instead of concentrating on 

the learning or evaluative situation, the anxious student 

engages in negative thoughts, such as " I am stupid" or " I'll 

never understand this " thus reducing the level of performance . 

Much work has been done on general anxiety but comparatively 

little on mathematics anxiety . There does seem to be some 

re l ationship, however , between mathematics anxiety and 

general anxiety but it has not been studied in depth 

(Lindquis t, 1980) . It would seem that many people who are 

not generally anxious are anxious about mathematics. 

Laurie Hart Reyes says 

"Mathematics Anxiety can be described as 

involving feelings of tension and anxiety 

that interfere with the manipulation of 

numbers and the solving of mathematical 

problems in a wide variety of ordinary 

life and/or learning situations. 

Mathematics Anxiety can prevent students 

from doing their best, from passing 
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fundamental mathematics courses, 

or from pursuing advanced courses in 

mathematics or the sciences." 

(in Lindquist, 1980; p 169) 

Females tend to report higher levels of mathematics anxiety 

than males (Perl, 1979) but females also report higher levels 

of other types of anxiety than males. Because females are 

more willing to report their feelings than males and are also 

more open about emotions than males, some researchers believe 

that the higher anxiety reported by females is in fact not 

necessarily so (Maccoby and Jacklin, 1974). A consistent 

negative relationship has been found between anxiety and 

mathematics achievement; high achievement being related to 

l ow anxiety (Lindquist, 1980; p 170) . 

None of the studies investigating the relationship found a 

clear cause-effect relationship between mathematics anxiety 

and achievement in mathematics. A number of intervention 

programmes have been designed especially in the U.S.A. to 

reduce mathematics anxiety. These have been implemented 

and some programmes have been effective in reducing mathe­

matics anxiety but few have been effective in improving 

achievement scores or increased mathematics course election. 

There are different types of mathematics anxiety intervention 

programmes: 

One type focusses on the content of mathematics, basing their 

programmes on the assumption that anxiety is caused by lack 
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of understanding, they attempt to improve knowledge of 

mathematical concepts and so reduce anxiety. 

Another type that has been effective in reducing mathematics 

anxiety is desensitisation behaviour therapy. Desensitisa­

tion has also been used successfully to reduce test anxiety 

(Sieber, O'Neil, Tobias, 1977; Wine, 1971). The mathe­

matics-anxious person is relaxed through a procedure of deep 

muscle relaxation. When in a relaxed state, the person is 

directed to picture a sequence of scenes. The early 

scenes are very slightly anxiety-arousing. After each of 

the scenes, the individual is brought back to the original 

relaxed state . The scenes then become more and more 

anxiety-arousing but the person is kept in a relaxed state. 

Thus the person tends to associate mathematics with a 

pleasant, relaxed sensation. This desensitisation is best 

administered by a trained counsellor or teacher and treat­

ment varies from single one - to two-hourly sessions to 

several sessions . 

Yet another approach uses a combinat ion of the first two. 

The mathematics-anx ious person is given instruction in 

mathematics and also counseled in reducing mathematics 

anxiety. Fennema and Sherman found mathematics anxiety to 

be strongly related to confidence in mathematics . Students 

high in mathematics confidence are inclined to be low in 

mathematics anxiety and vice versa . 

Because these two attitudes are so c l ose ly linked it is sen-
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sible to think of them as one attitude with two dimensions 

- - confidence being the positive dimension and anxiety the 

negative . 

Teachers need to be aware of pupils whose performance in 

mathematics may be reduced by debilitating mathematics 

anxiety . They should ask themse l ves if certain approaches 

to teaching mathematics are more anxiety - provoking than 

others . 

2 . 5 . 5 Attribution Theory 

Attribution theory deals with an individual ' s beliefs about 

the causes of behaviour, in particular the reasons one gives 

for succeeding or failing in a variety of experiences . It 

has recently gained attention from educators and does appear 

to have logical relevance to mathematics. 

A person can attribute his success or failure to many dif -

ferent causes . A pupil getting an A in a mathematics 

examination may attribute success to his or her good luck, 

to help received from a teacher or friend , to having worked 

hard, to ability, to a good text - book etc . These perceived 

causes of success/failure or attributions fall in to four major 

categories : 

ability, effort, task difficulty and luck . These f our 

categories have been organized along two d imensions, locus 

of causality and stability (Reyes in Lindquist , 1980; p 173). 
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The internal/external dimension indicate s whether the cause 

is controlled within the person or outside the person. 

Internal causes of success or fa ilure include ability or the 

student's decision to pay attention and work. External 

causes include such factors as the quality of the teacher ' s 

explanations or the difficulty of the problems. The 

stable/unstable dimension has to do with whether the factor 

may vary from time to time or not . Effort or luck as a 

cause of success/failure could vary from one situation to 

the next, while ability coul d remain constant . 

Frorn the Lable given below (Lindqu ist , 1 980 ; P 173) we see 

that ability is stable and internal, effort is unstable and 

internal , task difficulty is stable and external and luck is 

unstable and external . 

From previous research i t appears that the r e are patterns of 

attribution that are related to characteristics of people 

Category Scheme fo r Perceived causes of 

Success / Failure 

Stability Locus of Causality 

Internal External 

Stable Abil i ty Task Difficu1Ly 

Unstable Effort Luck 

and are relatively consistent within individuals . People 
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who are high in self-concept are inclined to attribute posi-

tive outcomes internally and nega tive outcomes externally. 

People with low self-concepts, on the contrary, more often 

ascribe positive outcomes to external causes while they tend 

to attribute negative outcomes internally (Lindquist , 1980) . 

Generally males and females diffe r in their attribution 

patterns . A very consistent finding is that females hold 

lower expectations of their own performance than males do 

of theirs. Females are more likely to attribute the i r own 

successes to unstable external causes and their failures to 

internal stable causes . Ma les, on the other hand, are in-

clined to attribute their own successes to ability and to 

search for unstable, externa l causes to explain failure . 

The idea of expectancies appears to be the critical issue in 

determining attributions. 

"Subjects who approached a task with a 

high degree of confidence attributed 

failure «xternally and success internally, 

while these trends were reversed for subjects 

initially low in conf idence ." 

(Deaux, 1976; p 346) 

Sex differences in attribution seem only to appear when 

expectations by females and males differ ~cMahan , 1973). 

If these patterns generalise to the learning of mathematics, 

one could hypothesize the existence of a cycle . Female 

pupils in high school tend to be les s confident than their 
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male counterparts. This lower confidence leads to more 

internal attribution of failure and external attribution of 

success. The attribution of success to luck or an easy 

assignment provides no foundation for increasing confidence 

or expectancies in the future. 

It has been mentioned that confidence is more strongly re ­

lated to mathematics achievement than some of the other 

affective variables (Fennema and Sherman, 1977). It is 

thus possible that there exists a self - perpetuating 

cycle o~ lower confidence, internal attribution of failure 

and external attribution of success which in turn could 

affect achievement or decisions to continue with mathe -

matics. Further research is necessary to determine whether, 

in fact, such a cycle exists. 

Attribution patterns would appear to be important in deter­

mining the amount of persistence and confidence with which 

students approach mathemat i cs. People should feel that 

they have a certain amount of control over their lives and 

their learning of mathematics. If the pupils believe that 

effort is a cause of success or failure, they may a l so see 

that they can have some control over the mathematics they 

learn by controlling the amount of effort they put i nto it . 

2.5 . 6 Perceived Usefulness of Mathematics 

Perceived usefulness of mathematics is another important 

factor in determining whether students will choose to 
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continue their mathematics studies . It probably also af-

fects the amount of effort which they are prepared to ex -

pend in mathematics classes . Students who do not actually 

enjoy mathematics , elect to continue with it if they know 

that mathematics is necessary for their career goals . It 

would seem that many female pupils could be dropping out of 

mathematics because they do not have specific career goals 

or the information about the level of mathematics necessary 

for reaching these goals . 

Fennema and Sherman (1978) found that among middle school 

and high school students, those who receive higher scores in 

mathematics achievement , see mathematics as more useful than 

the lower achievers do . They also showed that h i gh school 

students' ideas about the usefulness of mathematics affect 

their decis i ons about how much mathematics to take . 

Those who perceive mathematics as useful to them tend to 

take more mathematics. 

Perl (1979) found that views on the usefulness of mathe ­

matics discriminated between those who wish to continue 

with mathematics and those who do not. She also identified 

perceived usefulness as the most important attitudinal 

factor in explaining differences in mathematics course 

election between boys and girls . Hilton and Berglund 

(1974) in their studies of high school students came to 

similar conclusions . Fennema and Sherman (1977, 1978) 

found sex- related differences in students' views of the 
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usefulness of mathematics only in those schools where they 

also found differences in mathematics achievement between 

boys and girls. 

The implications of this truth should not be overlooked by 

teachers, parents and counsellors who prepare students for 

their future careers. Perceived usefulness of mathematics 

is probable the easiest of all attitudes to change. 

2.5.7 A Model for the Relationship between Attitudes 

and Behaviour 

Gerald Kulm in an article on Mathematics Attitude (in 

Shumway, 1980) proposed a model that illustrates the re-

lationship between attitudes and behaviour . The theoreti -

cal bases for predicting behaviour from attitude include the 

idea that attitude produces a variety of responses, rather 

than a single response to a stimul us (Doob, 1947). Con-

sider the example of a teacher giving a mathematics home ­

work assignment to a pupil who has the attitude of "dis-

liking mathematics" . In the absence of this attitude, he 

or she would probably complete the task in the required time 

with the degree of success determined by ability and the in-

structional variables. Di fferent students having the same 

attitude, that of "disliking maths", may react with careless 

work, late assignments or even playing truant from classes . 

The variety of responses possibly comes from the variety of 

reasons for disliking mathematics, together with opposing 
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mediating variables such as the importance of the assignment, 

att i tude toward the teacher , parental influence, d i fficulty 

of the assignment etc. The comb i nation of these opposing 

variables that produces the final response may explain the 

weak relationship between mathematics attitude and achieve-

ment . The model presented is one representing the possib l e 

relationships among att i tude-related factors and their im-

plications for behaviour . 

Model for Attitude- Behaviour Relat i onships 

Attitude 
Factor 

A 

Mediating 
Factor 

B----

Be" 

(Shumway , 1980 ; p 379) 

Learning 
Situation 

~ 
- • 
+ ... -
~ 

+=-->-C 

- """" C 

~ 
- ~ 

~ :===~ - ~ 

Behavioural 
Response 

A specific example based on the model might be as follows: 

A pup i l fee l s that mathematics is useless (-A) but likes the 

mathematics teacher (+B) . When given an easy homework 

assignment (+C) the pupil completes the work on time at the 

expected level of masterY(+Behavioura l Response) . 
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It can be inferred in this example that attitude toward the 

teacher is the stronger factor if the lear ning situation is 

not very demanding . 

Some interesting questions arising from the model include the 

following: -

Are some attitude factors strong enough (positively or neg­

atively) to overcome all med i ating factors and learning situ-

ations? Are mediating factors or learning situations more 

important for negative attitude factors than for positive 

ones? What kinds of mediating factors overcome what kinds 

of attitude factors? The questions suggested by the model 

give rise to some specific hypotheses , all of the same 

general form: 

Hypothesis: Given the attitude "enjoys mathematics " , the 

subject will complete difficult homework assignments in the 

presence of a negative attitude toward teacher and insuf­

ficient instructional time. 

Hypothesis : Given attitude factor A (+ or -), mediating 

factor B (+ or - ) and learning situation e (+ or - ), the 

subject ' s response will be (positive or negative) . 

Hypothesis: Given attitude factor A (+), the subject's 

response will be positive for any B and any e . 

To make sure that these hypotheses are important and test­

able it would first be necessary to identify the domains for 

A, B, and e . That is, what are the attitudes (A), mediat ­

ing factors (B) and learning situations (e) that are most 
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relevant to mathematics learning. 

2.5.8 Parents , Teachers and Mathematics Attitudes 

A child's first experiences with ar i thmetic are usually in 

connection with his parents. One would expect, therefore, 

that the parents ' attitudes and abi lities in mathematics 

would affect their children ' s attitudes. 

Studies have shown that at Junior- High School level pupil 

perceptions of parental attitudes are influentia l on both in-

tended election of mathematics courses in the future and on 

their current performance (Lindquist, 1980; P 191). The 

correlation coefficients for high school studies have not 

s h own , however , that students perceived their fathers' a tti­

tudes as more influential than their mothers', as sev eral 

earlier studies seemed to indicate . 

Peers, particularly in the case of girls and particularly 

where negative attitudes are involved , also influence atti-

tude toward mathematics . Of greater importance , however, is 

the teacher's attitude and effectiveness in mathemat i cs ----

thi s being viewed as a very important determinant of students' 

attitudes and performance in the subject. 

Banks (1964, p 16 - 17) comments as follows: 

"An unhealthy attitude toward arithmetic 

may result from a number of causes. 

Parental attitude may be responsible 

repeated failure is almost certain 

to produce a bad emotional reaction to the 
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study of arithmetic. Attitudes of his 

peers will have an effect upon the child's 

attitude . But by far the most significant 

contributing factor is the attitude of the 

teacher ." 

Numerous studies support this assertion. PhillipS (1970) 

found that the degree of teacher understanding, effective­

ness, and appreciation of mathematics , especially those of 

the most recent teacher, are significantly related to atti-

tudes of the pupils. In addition improving teacher atti-

tudes can result in more positive attitudes on the part of 

the pupils (Aiken, 1972). 

2.5.9 Attitude Development and Stability of Attitudes 

Most experimental treatments have been ineffective in pro­

ducing significant improvement in mathematics attitudes 

according to Geral Kulm (in Shumway, 1980). This raises 

questions concerning the direction and magnitude of change 

or the permanence of change . The concept of changing atti -

tudes implies also, that attitudes have been formed and are, 

to some extent, stable . It can however , be argued that 

attitudes are in a continuous state of formation and ' change, 

thus making meaningless the question of how to change atti-

tudes. It is general ly recognized that attitude toward 

mathematics in adults can be traced to childhood (Morrisett 

and Vinsonhaler, 1965; p 132). There is evidence that very 

definite attitudes toward arithmetic are formed in the early 
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grades and that these attitudes tend to be more positive than 

negative in the elementary school (Stright. 1960) . Since 

attitudes are affected by development, they are probably not 

very stable in the early grades . The preciseness with 

which pupils can express the i r attitudes also varies with 

their level of maturity. 

It would appear that the negative attitudes are formed 

largely in the first few years of high schoo l. The results 

of a number of studies point to the persistence of negative 

attitudes toward mathematics as students ascend the academic 

ladder . In the early high school years, algebra and other 

abstract mathematics is usually introduced . It is note -

worthy, therefore, that 40% of the prospective teachers 

surveyed in a study by Reys and Delon (1968) reported the 

Junior- High School years as the period when their attitudes 

toward arithmetic reached a peak of development. Accord­

ing to Dutton (1968) Junior Hi gh School seems to be a 

critical point i n the determination of attitudes towards 

mathematics . The experimental evidence in the present 

research project also points to this. 

Whether the issue involves the change or the foundation of 

attitudes, it is very important to remember that these 

attitudes exist in individua l s rather than groups. Re ­

searchers who report no improvement i n attitudes after a 

given treatment, sometimes overlook the fact that for some 

individuals significant changes, both positive and negative, 
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actually did take place. 

In the a~ ~essment of any long- term process, like the forma­

tion or change of attitude, it is essential that longitudi­

nal or developmental research designs are used in addition 

to the more usual cross - sectional surveys. There have been 

very few longitudinal studies of attitudes to date. 

Since school-related attitudes appear to be among those that 

form gradually, it would be valuable to obtain an answer to 

the question ---- Are attitudes that are formed gradually 

more resistant to change than those that are formed quickly? 

It would appear that before any definite conclusions can be 

made about attitude stability or change, more research is 

necessary in this field especially longitudinal studies of 

attitude . 

2.5 THE IMPACT OF SCHOOLING 

2.5.1 Sexism in Mathematics Textbooks 

Textbooks and teaching materials are very often sex-biased. 

The implicit and explicit message permeating mathematics edu-

cation 

selves 

from textbooks and tests to the teachers them­

is that mathematics is a male subject . Textbook 

examples and problems tend to cast males and females in their 

traditional roles. The answer, according to Nibbelink (in 

Jacobs, 1978; p 76) is not to u s e gender-free labels, since 
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this merely preserves the status quo --- the child assigns 

genders to the roles in a way consistent with what the com -

munity exhibits . He suggests that the way to deal with the 

pro blem is to use half males and half females randomly 

assigned to roles . 

There has been, in recent years, a growing awareness of the 

problem of sexism in textbooks. It still prevails however, 

mainly i n the form of a reluctance to place ma les in "fe-

male roles" and females in "male roles" . 

It seems reasonable to assume that sexism in mathematics 

textbooks , since they are used throughout the child ' s school 

career , could affect the child ' s attitude toward the subject. 

The Minneapolis Publi c Schools have made a major commitment 

to eliminating sexist learning materials from the schools. 

The Women ' s Studies and Equal Education departments have pro -

vided staff for the selection committees that choose mathe -

matics learning materials. The sex equity guidelines that 

were developed for selecting mathematics materials are given 

below . 

Guidelines for Selecting Materials on the Basis of Sex Eguity. 

(Ross - Taylor, 1983; p 15) 

Step 1: 

Guidelines used by Minneapolis Public Schools 

Compare the number of word problems by sex. 

*Is there an equal number of females and males 

in word problems? 
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Step 3: 

Step 4 : 

Step 5: 

Step 6: 
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Compare the activities of boys and girls in wo rd 

problems . 

'Are boys more active than gir ls? 

*Are both boys and girls s h own in a wide 

range of activities? 

Compare the activit i es of adults i n word problems. 

*Are both men and women involved in a wide range 

of activities? 

Compare the occupation of adults. 

*Are women shown in onl y a limited number of 

occupations? 

*Is there an equal number of men and women shown 

in occupations? 

Compare the activit i es of boys and girls in 

illustrations. 

*Are boys shown as active and gi rl s shown in 

passive activit i es? 

* Is there an equal number of i l l ust rations 

showing boys and girls? 

Com pare the activities of adults in the illustra­

tions. 

*Are men shown as active and women as passive? 

Different i a l Treatment of Pupils by Teach e rs 

Differences between the treatment of boys and girls by 

teachers occurs even in Primary School . A s urvey done in 

Bri ta i n in 1973 found that boys e n gage in more of the type 

of acti vi ty that helps to fam ilia r ise them with geometrical 

ideas than do girls (Cockc r oft, 1982; p 281) . 

Children in Primary Schools are often assigned tasks appro­

priate for their sex ---- boys are asked to move physical 
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education apparatus while girls tidy up the classroom. 

Primary School teachers apparently see girls as sensible , 

obedient, hard-working and co - operative whil e boys on the 

other hand are excitable and talkat i ve , needing more super ­

vision and attention (Cockroft , 1982 ; p 282). It has al ­

ready been mentioned that Secondary School teachers appear 

to interact more with boys than they do with girls and they 

also give more ser i ous consideration to boys' ideas. Boys 

are also given more opportunity to respond to higher cog­

nitive level questions than girls and high- achieving girls 

receive significantly less attention in mathematics classes 

than do high- achieving boys . 

Rowe (1974) found that teacher expectat i ons for high­

achieving students versus low- achi ev ing students resulted in 

different wait - times for each group . Tobin (1979) found 

that increased wait - time produced an increased leve l of 

achievement . Gore and Roumagoux (1983) conducted a study 

in the U.S.A. in order to assess differences in teacher wait ­

time for boys and girls during mathematics instruction. The 

results were consistent with literature: teachers gave sig-

nificantly more wait- time to boys than girls . Research sug-

gests that wait-time is a factor that could possibly account 

for some or part of the differences in mathematics perform­

ance and/or attitude between the sexes. 

Teachers need to give to all pupils adequate time to answer 

questions. By systematically giv i ng boys more time and 
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girls less time , a cumulative effect could be built up in co-

educa tional schools, causing gi r ls to become discourag ed and 

possibl y even causing them to achieve less re l at ive to boys. 

2 . 6 . 3 Boys take subjects which complement and assist in 

the Learning of Mathematics 

Mathematics is not only learned in mathematics classes. A 

good deal of mathematics is learned in science as well as 

subjects like technical drawing. Not only i s mathematics 

l earned and practised in a practical context in these sub-

jects but pupils become awa re of how useful mathematics is 

in the technical and scientific employment worlds , es-

pecially in the traditional worlds of men ' s emp l oyment. 

Since more boys than g i rls take these subjects they are 

afforded more opportunities of practising mathematics and 

perceiving the usefulness thereof. 

2.6 . 4 School Organization 

There is evidence that schools influence sexual stereo-

types . Minuchin (1971) concluded that pupi ls who attend-

ed schools categorized as traditional or modern , differed 

in their sex-typed reactions. The interaction of the 

sexes also differed in the different schools. In t he most 

tradi tional school boys become leaders in problem s olving 

and girls become followers . This was not the case in the 
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less traditional schools. The sex- role behaviour of child-

ren attending traditional schools, tended to be more rigid 

than that of children attending l i beral schools . 

Casserly (1975) found that certain schools in the U.S.A . 

were more effective in persuading females to attempt high 

achievement in mathematics. She identified thirteen high 

schools with unusually high percentages of females in ad­

vanced placement mathematics and science classes. She con­

cluded that these gir l s had been identified by the schools 

as early as the fourth grade and the teachers and peers were 

supportive of high achievement by females. 

I t has been advocated that single- sex schools or single- sex 

classrooms could be the answer to equity in mathematical 

education. Since peer pressure against female competitive-

ness is too strong a force, it is argued, females will not 

compete against males in mixed sex classrooms . Female 

leadership would be able to emerge unhindered and teachers 

would not have different sex-related expectations and be -

haviour if only one sex were present. Single - sex class-

rooms appear to provide a simple solution to a complex 

problem . 

Fennema and Meyer (1976) in an unreported study comparing 

attitudes of tenth- grade females who had spent most of their 

educational lives in single - or mixed - sex classrooms, found 

that females from the mixed - sex classrooms exhibited sig­

nificantly more positive attitudes toward mathematics than 
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those from single- sex classrooms . 

It would be necessary to examine , carefully , the long-term 

effectiveness of single-sex classrooms before deciding that 

they provije the answer to females ' educational equity . 

There seems to be some evidence that girls in single - sex 

schools achieve more in mathemat ic s than do t hose in co­

educational schools. 
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C HAP T E R 3 

DEFINITION , CHARACTERISTICS AND 

MEASUREMENT. 

3 .1 WHY ATTITUDES? 

The existence of a major area of research on attitudes to­

ward Mathematics is strong proof that it is of great con-

c ern to many educators . 

Be liefs about an object or situation, for examp l e , study i ng 

or teaching mathematics, determine one's attitudes towards 

i t. These attitudes, in turn, influence a person' s inten-

t i ons with respect to , the object and these intentions then 

predict a person's behaviour toward the object. 

Aiken who has done a considerable amount of resear c h in t he 

U. S . A. on attitudes toward Mathematics has the fo l lowing 

to say: 

" Scores on attitude scales may be better 

predictors of choice behaviour, satisfac-

tion and perserverance than of achievement . 

Thus one would expect that a student ' s 

attitude toward mathematics would be important 

in determining whether he elects to take 

courses in mathematics, engage in mathemat i cal 

activities , and to persevere in these 

efforts once he has begun." 

(in Riedesel, 1972; p 231) 



68 . 

It is generally felt that pupils who like mathematics and 

are interested in the subject will put greater effort into 

their studies and this will lead to higher achievement and 

to wi l lingness to continue their studies in Mathematics . 

Many factors influence pupils as they make decisions about 

how much mathematics to take at high school and university. 

Research has shown that attitudes or feelings about mathe -

matics are important factors in the pupils ' decisions. 

In an article on Attitudes and Mathematics, Laurie Hart 

Reyes says: 

"Attitudes influence a student ' s willing­

ness to enrol in more mathematics courses" 

and "how much effort a student will put 

into learning mathematics . " 

(Lindquist, 1980; P 163) 

If attitudes have an influence on the pupils ' willingness 

to take more mathematics, it would seem reasonable to ex -

amine differences in attitudes toward mathematics between 

boys and girls as a possible or partial explanation for the 

differences in the drop- out rate between boys and girls. 

3.2 DEFINITIONS 

There is probably no definition of attitudes toward mathe ­

matics which would be suitable to all situations . 

Rokeach (1972) defines attitude as 
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"an organisation of several beliefs focused 

on a specific object or situation predis-

posing one to respond in some preferentia l manner. " 

(Rokeach, 1972; p 159) 

Two definitions of attitude in general have been used by 

mathematics educators who have done extensive research in t h e 

field of attitudes toward Mathematics. 

Romberg and Wilson (1969) described attitudes as follows: 

"If an individual has a set of predisposi ­

tions toward an object in the environment 

(e.g. Mathematics , self, school, teachers 

etc . ), it is reasonable to expect that such 

predispositions would interact with the 

perception of the object in such a way as to 

affect the individual's response to that 

object." 

(Romberg and Wilson, 1969; p 151) 

Aiken in one of his reviews (Aiken, 1972) says that att i tude 

toward Mathematics, as it is used in most situations or 

studies, means much the same thing as enjoyment , interest 

and to a certain extent, level of anxiety. 

The causal relationship between attitudes and behaviour is 

not c l ear at all. This difficulty of determining the 

direction of causality is present in all ex post facto re-

search . Although there is evidence to suggest that atti -

tudes influence behaviour, there is also evidence that be-

haviour influences attitudes. With attitudes towards 
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school subjects the controversy becomes even more complex 

because behaviour is also related to academic achievement. 

There is evidence to support the case of achievement in­

fluencing behaviour and also of behaviour influencing achieve-

ment. A dislike for Mathematics (attitude) c ould cause 

inattentiveness in class (behaviour) whereas obtaining an A 

for a Mathematics test (behaviour) might influence how one 

feels about mathematics (att i tude). When one considers that 

attitudes and behaviour are affected by social pressures, 

parents ' and teachers ' attitudes as well as mathematical 

ability, the whole situation becomes even more complex . 

3 . 3 THE NATURE OF ATTITUDES 

Attitudes can be said to have three components 

(i) a belief component 

(ii) an emotional component and 

(iii) an action- tendency component . 

3.3.1 The Be l ief Component 

The belief component may be made up of any of the follow-

ing: sound factual arguments , stereotypes, general i -

zations , rationalizations of the person's previous actions, 

completely unfounded ideas that were suggested by someone 

else or assumptions of which the person is unaware . The 

belief for instance, that mathematics is not for girls, 
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could eX .' st because of the stereotyping of males in mathe ­

matics-related roles and females in purely domestic roles. 

Belief structures have been described in terms of their ver­

tical and horizontal structures. 

Vertica l Structure refers to the presence or absence of pre -

mises supporting the belief . A belief wh ich is not based 

on other more explicit beliefs and which is accepted by the 

believer as true and important simply because it was given 

to the believer by an authority he or she accepted, is 

known as a primitive belief. Primitive beliefs have no 

supporting premise , that is, no vertical str ucture . A 

father who tells his daughter that mathematics is too dif­

f i cult for girls could evoke in her a primitive belief if 

she accepts the statement unquestioningly. Many of the 

be liefs held by young children are primitive and since these 

beliefs are not based on factual arguments or reasoning, 

rational attempts to dissuade children from their primitive 

beliefs cannot be effective . 

A Higher-o rder belief is based on a vertical structure of 

supporting premises. 

Horizontal Structure refers to the presence or absence of 

i ndependent and parallel prem i ses supporting the same be­

li ef. The same surface belief may have many differ ent sets 

o f ver t ical arguments supporting it . 

It is possible for higher - order beliefs to revert to pr i mi ­

tive beliefs if , with the passing of time, the well -
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reasoned premises on which they were originally based, fade 

from memory . The belief remains but support has disappear-

ed and t he belief is therefore primitive . 

3 . 3 . 2 The Emotional Componen t 

The emotional components of attitudes may be learned through 

first - or second- hand experience with the objects of those 

attitudes or even through chance associations between the 

objects and other completely irrelevant events. Both posi ­

tive and negative attitudes i nvolve our feelings and emo -

tions . A child whose first experience with mathematics was 

associated with fear or embarrassment could find that he 

dreads mathematics and mathemat ical activities throughout 

his school l i fe and even after. The emotional component 

can sometimes be the major determ i nant of the attitude, over­

riding all else . 

3.3 . 3 The Action - tendency Component 

A change in beliefs and fee l ings about something or someone 

usually goes hand-in- hand with a change in behaviour toward 

the person or object . In the same way that a person may 

have a number of incompatible beliefs and hold irrational 

feelings about objects, so he can behave i n a way that is 

inconsistent with his other behaviour tendenc ie s or with his 

beliefs , feelings and emotions, that is, with his attitudes . 
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The actual concrete behaviour with respect to an object is a 

result of the convergence of all the different and incompa-

tible beliefs associated with the object, the many different 

and often contradictory feelings about the object and the 

specific momentary situation in wh i ch the behaviour occur s . 

3.4 CATEGORIES OF MATHEMATICS WHICH ARE MEASURED 

The following tabl e given by Gera l d Kulm shows some of the 

aspects of mathematics teach i ng and learning which can be 

included in attitude tests (Shumway, 1980; p 359). 

ATTITUDES POPULATIONS 

Objects and Students Teachers Others Situations 

Mathematics 
Content 

Mathemat i cs 
Character i stics 

Teaching 
Practices 

Mathematics 
Classroom 

Activities 

Mathematics 
Teaching 
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3.4.1 Mathematics Content 

Few attitude scales or i tems focus on mathematics content, 

that is , on specific sections of mathematics such as frac -

tions, word - problems, geometry, factorising etc. Very often 

the questions take a general form such as "I like Mathema­

tics" rather than "I like fractions " or "I like geometry 

riders!!. It is possible that a somewhat different picture 

would be presented by asking questions on specific sections 

of mathematics . In the present study Section C of the 

questionnaire consists of items involving algebra and geo -

metry rather than mathematics in general . Section A of 

the questionnaire has an item which specifies " word 

problems" . 

3.4.2 Mathematics Characteristics 

The majority of measuring instruments and items measure atti ­

tudes towards characteristics of mathematics --- such as 

its usefulness, importance, relevance, difficulty and 

interest . 

3 .4. 3 Teaching Practices 

Attitudes in this category are usually used to assess effects 

of teacher training and the questionnaires are completed by 

teachers rather than pupils. Very few studies using in-

novative teaching strategies have used items that require 
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pupils to respond to teaching practices . Items of this type 

could reveal valuable information about the impact on pupils, 

more so than items concerning a general enjoyment of mathe-

matics. Items relating to teaching practice could also 

give an indication of why pupil attitudes toward mathema­

tics were, or were not, changed by the experimental treat ­

ment . 

3 . 4.4 Classroom Activities 

This category includes items about homework, the writing of 

tests and answering the teachers ' questions. These items 

actually measure attitudes toward these various activities 

and not necessarily toward mathematics itself. 

3 . 4 . 5 Mathematics teachers 

Where teachers are i ncluded in the categories , as in the table 

given previously, it is not always clear whether the atti­

tudes measured are towards teachers in general or specifi -

cally towards mathematics teachers. The present study does 

not include any items dealing specifically with pupils ' 

attitudes toward teachers . 

3 . 5 THE MEASUREMENT OF ATTITUDES 

Five categories for attitude assessment are given by 

Kiesler, Collins and Miller (1969) 



76 . 

1. Self Reports . 

2 . Observation of behaviour in a natural setting. 

3. Reaction to partially structured stimuli. 

4. Performance on "objective" tasks. 

5 . Physiological reactions. 

3 . 5.1 Self-report Scales 

There are too many attitude scales to attempt a list of them 

all but the Thurstone and Likert attitude scaling techniques 

are among the most popular for measuring attitudes toward 

mathematics. 

In Thurstone ' s method of equal - appearing intervals, each of 

a series of statements which reflect different degrees of 

negative and positive attitudes towards something is given 

scale value ---- the median of the scale values given to it 

by a group of judges . The final score is obtained by 

taking the sum o r mean of the scale values of the statements 

which have been endorsed . 

The most widely used self-report procedure has been Likert ' s 

summed - rating approach. The subject indicates whether he 

strongly agrees, agrees, is undecided, disagrees, or 

strongly disagrees with each of twenty or so statements which 

express positive or negative attitudes toward something. 

The final score is the sum of the weights (numerica l va l ues) 

which have been assigned to the particular responses made. 

On both the Thurstone and Likert scales, high scores indicate 
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a more favourable attitude toward the particular topic of 

the scale e . g . mathematics . 

One of the most recently developed self- report scales is 

the Semantic- different i a l. A list of bi - polar adjectives 

at opposite ends of a continuum separated by a fixed number 

of points is used to represent a concept. The subject then 

responds to the concept and the mean score along the conti ­

nuum f o r each adjective is used as a measure of that atti -

tude component. The sum of the ratings i s then used as a 

"total" attitude toward the concept. 

Because the sca l es mentioned produce numbers that can be ana­

lyzed statistically they have been used more often than othe r 

self-report procedures. 

There are many other self- report procedures some of which 

have the potential for providing more valid data on att i ­

tude than is possible with sca l es . A simple but effective 

approach is to ask subjects to respond to open- ended 

questions such as these : Which sections of mathematics do 

you li ke best (least)? Why are you taking mathematics? 

What makes mathematics easy (difficult) to learn? 

The following questions can provide useful insights into 

the formation of attitudes , change in attitude and the pre ­

diction of behaviour: Do you intend to take more mathe -

matics and why? Who helps you with your mathematics at 

home? There is no doubt that self- repor ts are an ex t remely 

valuable approach to assessing attitude. 
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Some researchers are however, using scales which have been 

constructed without proper validation or t hey use previously 

constructed scales which are not appropriate . Another 

problem is that disparate items are sometimes combined to 

give a single score and this can lead to data being over­

looked which are more closely related to the actual atti­

tudes held by the subjects . If however the self- report 

scales are well constructed they can be very valuable and the 

advantages of administration and objective scoring are im­

portant. 

3 . 5 . 2 Observation of Behaviour 

It is possible to obtain useful and valid information con­

cerning attitudes by observing and recording classroom ver-

bal and non - verbal behaviour . In stud i es of mathematics 

attitudes simple checklists coul d be used to determine the 

existence and extent of behaviour such as smiling, voluntary 

responses, doing classwork and helping other pupils . 

Behaviour such as sitt i ng in the back row in class, being 

late or absent, being inattentive can also be used to make 

inferences about attitudes . For younger pup i ls this ap-

proach may be more valid than self- reports. 

A possible d i sadvantage is that the researcher may experience 

difficulty in proving that the behaviour he has observed is 

indeed related to attitudes . 
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3 . 5.3 Reaction to Structured Stimuli 

Th i s method has been used largely by social psychologists to 

determine attitudes and attitude-related behaviour in re -

lation to prejudice- laden factors . Since opinions about 

mathematics are often formed emotionally and without basis 

in fact, mathematics attitudes can be considered to be 

similar to prejudices. The nature of these beliefs about 

mathematics could be explored using structured situations. 

Examples of stimuli which could be used might be pictures of 

classrooms or even exposure to the normal classroom situa­

tion in which a single factor is varied, such as small-

group work versus lecture. The pupil cou l d then be ques -

tioned or observed to determine the response to viewing or 

participating in the structured situation . 

3.5.4 Performance on Tasks 

Infor mat i on concerning attitudes can also be provided by 

noting pupils' performance on an "objective" task . Simply 

by requesting the pupil to do a computation, solve a problem , 

do a geometry construction , it may be poss i ble to infer the 

nature of the subject 's attitudes. These tasks could be 

varied fr om pupil to pupil thus making it possible to dis ­

cover variations in attitudes towards different types of 

mathematical content or activity . 
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3.5.5 Physiological Reactions 

Traditionally the physiological reactions used in measuring 

emotional or attitudinal responses are galvanic skin response, 

heart rate, blood pressure and breathing depth . There are 

however other less refined responses which indicate the 

degree of stress or enjoyment and these could be useful and 

sufficiently accurate indications of attitude for use in 

classroom research. 

Is the pupil physically restless, agitated or calm in mathe­

matics lessons? Is the pupil aggressive? Does the pupil 

try to avoid certain tasks or behave in a certain manner 

when approaching tasks? 

If one kept a record of these physiological responses to­

gether with the types of situations in which they occurred, 

useful information could be provided for the researcher . 

Measurement of attitudes at the present time is done almost 

exclusively through the use of self-report scales. The 

lack of other approaches to measurement represents an area 

in obvious need of development. The researcher should 

firstly consider more common sense, realistic views of assess­

ing attitude and secondly, he should consider mo re direct ob-

servation of individuals rather than groups. Ma ny approach-

es should be used for the measure ment of attitud e s in the 

future and researchers should not consider self-report scales 

to be the only acceptable way of measuring attitudes . 
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C HAP T E R 4 

RESEARCH DESIGN 

The r esearch project is compr i sed of two parts . 

Part 1: The determination of the drop- out rate in Mathe­

matics after Standa r d 7 . 

Part 2 : The implementation of an attitude questionnaire. 

4 .1 GENERAL AIMS 

Part 1 

The purpose of this part of the research design was 

(i) to determine the present extent of the drop- out rate 

in Mathematics after it ceases to be compu l sory i.e. 

after Standard 7. 

(ii) to determine the extent of the difference in the 

drop- out rates between boys and girls. 

Part 2 

The purpose of the second part of the research project was 

(i) to determine by means of a modified attitude 

questionna i re, based on that of C.A. Riedesel and 

P . C. Burns (1977) t he po l arity of the attitudes 

(either positive or negative) that t he sample had 

toward Mathematics. 
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(i i ) to investigate changes in att i tudes (by cross­

sectional developmental research) as possible or 

partial reasons for the drop- out rate . 

(iii) to investigate differences in attitudes between the 

boys and gir l s of the samp l e as possible reasons for 

the differences in the drop- out rate between the 

boys and girls . 

4 . 2 THE SAMPLE 

The sample comprised English- speaking pupils from five High 

Schoo l s in East London , three of which are co - educational 

and the other two , single- sex schools. The schools are all 

of the middle and upper socio-economic group with similar 

language and cultural backgrounds . They are all government 

High Schools and the children involved in the study all re ­

ceived their instruction through the medium of English. 

The determination of the drop- out rate invo l ved all the 

pupils from Standards 6 to 10 in each of the five schools . 

The attitude questionnaire was only administered to the 

Standard 6 and 7 pupils of the schoo l s involved . The sample 

for the attitude questionnaire was made up as follows: 



p==. 

~ choo l 

1-

2 . 

3 . 

4. 

5 . 

Sample Total 
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S T AND A R D 

6 

Boys Girls 

141 

144 

62 53 

12 22 

59 95 

274 314 

Boys + Girls = 518 + 621 
= 1139 

Boys 

100 

47 

31 

66 

244 

4 . 3 DETERMINATION OF THE DROP- OUT RATE 

7 

Girls 

112 

69 

37 

89 

307 

In order to determine the drop- out rate in mathematics after 

Standard 7, it was necessary t o determine the percentage of 

boys and girls (separately) taking mathematics in Standar ds 

8, 9 and 10 in each of the five schools of the sample . The 

percentage of pupi l s taking mathematics in Standards 6 and 7 

i s 100% sinc e the subject is compulsory in these standards . 

The necessary information wa s obtained from the schools by 

r equesting the teacher ps ycho logists in each school to com-

plete a form similar to the following: 
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SCHOOL Std. 8 Std. 9 Std. 10 

Total number of boys in 

Number of boys taking maths. 

Total number or girls in 

Number of girls taking maths 

From the information supplied, the required percentages 

were calculated and a graph representing this information 

was drawn . The graph and results of this section of the 

survey ar e recorded in Chapter 1, pages 11 , 12 and 13. 

4 . 4 THE ATTITUDE QUESTIONNAIRE 

The questionnaire used was of th o Likert-type rather than the 

Thurstone or Semantic Differential type . Ease of construc -

tion wa s the main reason for using this type of question -

naire. Since no standardised South African attitude tests 

for Mathematics were available , an adaptation of the Riedesel 

Inventory of Children ' s Attitudes towards Mathematics 

(RICATM) was used. 

The various items of the Attitude Questionnaire can be 

grouped in the following way :-

1. 

2 . 

Overall attitude toward Mathematics Part A 

ITEMS 

1 

Genera l attitude towards School Part A 53 - 62 
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ITEMS 

Specific attitudes toward Mathematics 

( i ) Liking for Hathematics Part A 7 , 12 , 22 , 25 

27, 29 , 33 , 45 , 49 . 

(ii ) Usefulness of Mathematics Part A 4 , 15, 19 , 23, 

26 , 31 , 37 , 39 , 44 , 50. 

(iii) Anxiety concerning Part A 3, 

Hathematics 32, 35 , 40 , 

(i v) Interest in Mathematics Part A 5 , 

28 , 41. 

(v) Abili ty and Achievement Part A 6, 

in Mathematics 34, 36, 38 , 

(vi) Understanding of JVlathematics Part A 

(vii) Preferences 

Other Variables 

(i) Peers 

(ii) Hethods and Haterials 

(iii) Family Variables 

Part B 

Part B 

Part B 

Part 

42. 

Part 

A 

C 

10, 18 , 24 , 

46 , 48 , 52. 

8 , 16, 21, 

13, 20, 3O, 

43 , 47, 51. 

9 , 14 . 

2 , 11 , 17, 

1 - 12. 

ITEHS 

1 - 5. 

6 - 14. 

15 - 22. 

In part A allowance was made for four responses as opposed 

to the five which occur in the Likert-type questionnaire. 

Part B and Part C required true or false responses to each 

que stion . 

A copy of the questionnaire is included in the appendix . 
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4.5 THE ~ILOT SURVEY 

The attitude questionnaire was administered to a Standard 6 

and Standard 7 class in an East London High Sc h oo l not i n-

volved in the survey . It was ascertained that the test 

would take approximately twenty minutes to comp l ete . No 

problems were encountered by the pilot survey g r oup wi th 

regard to comprehension or wording of the questionna i re 

items . In view of this fact , the questionnai r e was then 

printed in its final form. 

4 . 6 IMPLEMENTATION OF THE QUESTIONNAIRE 

The testing was done towards the end of the third quarter of 

1983, during August and September. Although the or i ginal 

plan was to go to each school to conduct the testing per­

sonally , the Principals of the schools involved fel t that i t 

would be more c onvenient for them if the membe r s of staff 

did the testing . 

In this way testing could be done at a time suitab l e to 

the teachers involved and would cause less disruption of the 

schoo l programme . 

Printed instructions were included with the quest i onna i res 

for each class and teachers were requested to conduct the 

test i ng according to these instructions . 
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4.7 SC ORING 

It was decided that only two of the four possible alterna-

tives would be used . Strongly agree and agree were taken 

a3 the same response, as were strongly disagree and dis-

agree . Each sentence was considered to be either positive 

or negative . Totals were obtained for the agree and dis -

agree side for each sentence. The totals for boys and girls 

in each standard were calculated separately in order to 

compare the 

(i) attitudes of Standard 6 boys and Standard 7 boys ; 

(ii) attitudes of Standard 6 girls and Standard 7 girls; 

(iii) attitudes of Standard 6 boys and Standard 6 girls ; 

(iv) attitudes of Standard 7 boys and Standard 7 girls. 

Chi - squared tests were then done for each of the ninety- six 

items in each of the above comparison groups . To determine 

the most significant differences in attitudes for the items , 

the following levels o f significance were chosen: 

2 

p -<: 0 , 001 (X- ?' 10,827) 
2 

p ~ 0,01 (K ? 6,635) 
2 

p ~ 0 , 05 (I:. ?: 3,841) 

4 . 8 EX POST FACTO RESEARCH 

In educational research "ex post facto " means "after the 

fact " u r " retrospectively" and refers to studies which in-
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vestigate possible cause-and - effect relationships by looking 

at an existing condition and then searching back in time 

for feasible causal factors . Ex post facto research is 

therefore a method of extracting possible causes of events 

which have already occurred and therefore cannot be manipu-

lated by the "investigator" . 

The present study is an example of ex post facto research . 

Possible causes for the drop- out rate in Mathematics and for 

the difference in drop- out rate between boys and girls are 

sought by looking at their attitudes toward Mathematics . 

4 . 8.1 Two kinds of Design may be identified in Ex post 

facto Research 

(i) Co - relational study , sometimes known as Causal re -

search . 

(ii) Causal - comparative research. 

A causal study is one which is concerned with identifying the 

antecedents of a p r esent condition . The va l ue of this type 

of study lies mainly in its exploratory character as these 

studies are not always adequate for establishing causal re-

lationships among variables they do however , yie l d 

measures of association. 

In the causal - comparative approach , the investigator attempts 

to find possible causes for a phenomenon being studied by 

comparing subjects in whom the variable is present with similar 

subjects from whom it is absent. 
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4.8.2 Characteristics of Ex Post Facto Research 

(i) The most distinctive characteristic of ex post facto 

research is that the data are collected after the presumed 

cause or causes have occurred . The researcher then takes 

the effect and investigates the data retrospectively in 

order that causes, relationships or associations may be es ­

tablished. 

(ii) Another characteristic of this type of research is in 

fact also a built - in weakness lack of control of the in-

dependent variable or variables. The invest i gator is 

obliged to take things as they are and attempt to disentangle 

t hem . 

(iii) By their nature, ex post facto exper iments can pro­

vide support for a number of different and possibly even con­

tradictory hypotheses. The investigator beg i ns with cer­

tain data and attempts to find an interpretation consistent 

with them; often, however, a number of d ifferent inter­

pretations present themselves . Sometimes causal relation­

ships appear to be established pure ly on the premise that 

any related event which occurred prior to the phenomena 

under study is assumed to be its cause. The fact is over­

looked that when a relationship is established between two 

variables, each could be the cause of the other , or both 

could be caused by some common third factor . The evidence 

merely illustrates the hypothesis; it does not test it, since 

hypotheses cannot be tested on the same data from which they 
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were derived . 

Although ex post facto designs are very valuable in educa-

tional and social research designs, the inability of these 

designs to incorporate control makes them vulnerable from a 

scientifi c point of view and there is the possibility that 

they could be misleading . 

Ex post facto designs should be thought of, not as experi -

ments, but as surveys, useful as sources of hypotheses 

which could be tested by more conventional experimental 

methods at a later stage. 

4 . 8 . 3 Advantages and Disadvantages of Ex Post Facto 

Research 

Some of the advantages and disadvantages have already become 

obvious in the previous section but will now be examined 

more explicitly . 

Advantages. 

(i) Ex post facto research can be used where it is some-

times not possible to use the more rigorous experimental 

approach. 

(ii) Ex post facto research is a valuable exploratory tool 

in that it suppl i es information about the nature of the 

phenomena being studied . 

(iii) The improvements in statistical techniques and good 

methodology have made ex post facto designs more acceptable . 

(iv) Where the use of the experimental method would intro-
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duce an element of artificiality into the research pro­

ceedings, ex post fa"cto research is a mo r e usefu l meth od. 

(v) Ex post facto research is particular l y useful when 

simple cause- and-effect relationships are being investigated. 

(vi) This method does provide a sense of direction and 

yields a valuable source of hypotheses which can subsequent l y 

be tested by the experimental approach. 

Di sadvantages . 

(i) Lack of control is one of the major weaknesses of the 

ex post facto design in that the researcher is unab l e to man­

i pulate the independent variable or to randomise his sub­

jects . 

(ii) One does not know for sure whether the causative 

factor has been included or even identified . 

(i i i) Many factors could be involved rather than a s i ng l e 

causative factor . 

(iv) Sometimes a certain outcome may result from different 

causes on different occasions . 

(v) Once a relationship has been established, there is the 

problem of determining which is the cause and which the 

effect . 

(vi) Cause and effect are no t necessarily established when 

two factors are related. 

(vii) Classification into dichotomous groups can be a 

problem . 

(viii) Difficulty may be experienced with the interpretation 
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and thcre is always the danger of the assumption be i ng made 

that because e vent A precedes event B , A is the cause of B . 

(ix) Conclusions are sometimes based on too limi ted a 

sample or number of occurrences. 

(x) It can fail to identify the real l y signif i cant f a ctor 

or facto r s, or to recognise that some events have mul tip l e 

r ather than single causes . 

(xi) 

(xii) 

It may be regarded by som e as too flexible a method . 

Ex post facto research lacks nullifiability and con-

firmation . 
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C HAP T E R 5 

RESULTS OF THE ATTITUDE QUESTIONNAIRE 

Complete details of the results may be consulted in the ap­

pendix and only the most significant differences in each 

comparison- group will be discussed in this chapter. 

5 . 1 A COMPARISON OF THE ATTITUDES OF THE STANDARD 

6 AND STANDARD 7 BOYS 

The attitudes of the Standard 7 boys appear, from the re­

sults, to differ very little from those of the Standard 6 

boys . 

Part A: 

In part A, which involves attitudes toward Mathematics and 

attitudes towards school in general, a significant difference 

in attitudes occurs in only two of the sixty- two items. 

(i) Whereas 73,6% of the Standard 6 boys indicate that 

they feel at ease in Mathematics classes, only 60,6% of 

the Standard 7 boys express the same feeling (p ~ 0,05) . 

(ii) In Standard 6, 65,6% of the boys feel sure of them­

selves when doing Mathematics but only 48,5% of the 

Standard 7 boys feel the same (p ~ 0,01) . 

Part B: 

In part B there is a significant difference i n on ly one 

item. 
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(i) In response to the item " We use many materials other 

than the textbook in our Mathematics class" , 33,4% of the 

Standard 6 boys agree with the statement and only 13,7% of 

the Standard 7 boys agree (p~ 0 , 001). 

Part C: 

Whereas attitudes towards Mathematics in general appear to 

be much the same for the two standards, there are a number 

of differences in their preferences for either algebra or 

geometry . Significant differences occur in seven of the 

twelve items in this section. 

The most significant of these d i fferences are the following :­

(i) More boys in Standard 7 (46,3%) than in Standard 6 

(29,2%) prefer algebra to geometry (p ~ 0 , 001) . 

(ii) More Standard 7 boys (53,7%) than Standard 6 boys 

(37,2%) claim to score higher marks in algebra than geometry 

(p ~ O,OOl) . 

(iii) Fewer Standard 7 boys (39 , 8%) than Standard 6 boys 

(54,4%) find geometry more useful than algebra (p';;;' 0 , 001) . 

5.2 A COMPARISON OF THE ATTITUDES OF THE STANDARD 

6 AND STANDARD 7 GIRLS 

In contrast to the very slight, almost negligible , difference 

in attitudes between t he Standard 6 and 7 boys , the picture 

presented by the Standard 6 and 7 girls is very different. 

Part A: 

There are significant differences in forty-one of the sixty-
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two items in this section. All these items , apart from one , 

are concerned specifically with attitude towards Mathematics 

rather than attitude towards school. Twenty of these items 

are significant at the 0 , 001 l evel , eight at the 0,01 level 

and thirteen at the 0,05 level of significance . 

The following were the most s ignificant differences : 

(i) Fewer of the Standard 7 girls (73 , 9%) than 

Standard 6 girls (86%) indicate a lik ing for Mathemat i cs 

(p ~ 0 , 001) . 

(ii) Only 68,4% of the Standard 7 girls agr ee with the 

statement " It is fun to work with Mathematics" whereas 81 , 8% 

of the Standard 6 girls agree with the statement (p ';:; 0 , 001) . 

(iii) A greater percentage o f Standard 7 gi rls (43%) 

than Standard 6 girls (28%) expr ess an unwil lingness to 

study more Mathemqtics than is absolutely necessary 

(p ~ 0 , 001) . 

(iv) Fewer Standard 7 girls (59 , 3%) than St andard 6 gir ls 

(74 , 2%) have a good feeling about Mathematics (p ~ 0 , 001). 

(v) Although most of the girls in Standards 6 and 7 feel 

that Mathematic s is necessary in order to get a good job, a 

smaller percentage of Standard 7's (74 , 9%) than Standard 6 ' s 

(87 , 3%) say this is so (p 6 0 ,001). 

(vi) Whereas 74 , 8% of the Standard 6 [irls indicate that 

they find Mathematics in teresting , only 59% of the Standard 

7 girls do so (p ~ 0 , 001) . 

(vii) More Standard 7 girls (66 , 9%) disagree with the 



96 . 

statement "I feel calm and confident when doing Mathematics" 

than Standard 6 girls (50,8%) (p ~ 0 , 001) . 

(viii) Only 46 , 3% of the Standard 7 girls compared with 

61,5% of the Standard 6 gir l s feel that they are good at 

doing ~lathematics (p~ 0 ,001) . 

(ix) Most of the girls in both Standards disagree with the 

statement "Mathematics is not very important to me " but 

approximately twice as many Standard 7 ' s (29 , 6%) as Standard 

6 ' s (14,6%) agree with the statement (p ~ 0 ,001) . 

(x) A smaller pe r centage of Standard 7 g irls (63,5%) 

than Standard 6 girls (78%) claim to remember most of the 

things they learn in mathematics (p ~ 0 ,00 1). 

(xi) Whereas 65,6% of the Standard 6 girls indicated that 

they feel sure of themselves when working at Mathematics, 

only 48 , 5% of the Standard 7 girls did (p ~ 0 , 001) . 

Part B: 

In part B of the questionnaire significant d i ffe r ences in the 

responses of the Standard 6 and 7 girls were found in sixteen 

of the twenty- two items . 

The three n,ost significant di ~ ~erences in this section were 

as follows :-

(i) In Standaru 6, 33 ,4% of the pup i ls claimed to use many 

materials other than the textbook and only 13 , 7% of the 

Standard 7 ' s did so (p <:; 0 , 001) . Considering the large 

difference in the responses o( the Standard 6 and 7 boys as 

well as between the Standard 6 and 7 girls, one cannot help 
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feeling that maybe the word " many" in this item had different 

meanings for different pupils. 

(ii) In Standard 6, 94,3% of the girls agreed with the 

statement "My mother expects me to do well in Mathematics" 

whereas in Standard 7 the percentage drops to 75,2% 

L-(p _ 0,00l). 

(iii) Similarly, with regard to their views of their 

fathers ' expectations --- a greater percentage of Standard 6 

(90,1%) than Standard 7 (72,6%) girls said that their 

fathers expected them to do well in Mathematics (p~ 0,001). 

Part C: 

In part C significant differences occurred in nine of the 

twelve items. 

Of particular note are the following:-

(i) A greater percentage of Standard 7 girls (57,7%) than 

Standard 6 girls (40,8%) prefer algebra to geometry 

(p~ 0,001). 

(ii) More Standard 7 girls (29,3%) than Standard 6 girls 

(15,6%) say that geometry makes them nervous and unsure of 

themselves (p ~ O,OOl) . 

(iii) Fewer Standard 7's (66,8%) than Standard 6's (84 , 7%) 

agreed with the statement "I usually understand the geometry 

we do" (p ~ 0,001). 

5.3 A COMPARISON OF THE ATTITUDES OF THE STANDARD 

6 BOYS AND STANDARD 6 GIRLS 

Few differences occur in this comparison group. 
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Part A: 

Only eleven of the sixty- two i tems i n part A are signifi ­

cantly different fo r Standard 6 boys and girls . I n te r est ­

ingly enough , the three most sign if i cant differences occur 

in items which concern school i n general and not mathematics . 

(i) Whereas 70, 1% of the Standard 6 girls ind i cated that 

they like school ve r y much , only 51,8% of the Standard 6 

boys fe 1 t the same (p~ 0 , 001) . 

(ii) More girls (63 ,1%) than boys (46,4%) say they have 

always enjoyed going to schoo l (p ~ 0 , 001) . 

(ii i ) A greater percentage of g i r l s (63,4%) than boys 

(47,1%) fee l relaxed and happy doing schoolwork (p ~ 0 , 001) . 

Part B: 

Five of the twenty- two items in part B show significantly 

different responses for the boys and girls . 

(i) Only 28,7% of the girls agree with the statement "Most 

of my friends don ' t do very well in Mathemat i cs ". The per­

centage of boys who agreed with this statement was 43,1% 

(p ~ 0 , 001). 

(ii) Twenty- one percent of the g i rls felt that they are given 

too much Mathematics homework and 39,4% of the boys felt the 

same about the homework (p~ 0 , 001) . 

Part C: 

Significant differences occurred in eight out of the twelve 

items concerned with preferences for either algebra or 

geometry . It would appear that in general , the boys are more 

positive than the girls with regard to Geometry . 



99. 

(he two most significant items a re: -

(i) A smaller percentage of girls (38,9%) than boys 

(54 , 4%) say that geometry appears more useful than algebra 

(p ~ O,OOl). 

(ii) A greater percentage of girls (51%) than boys (37 , 2%) 

say that they score higher marks in algebra than geometry 

(p 6 0,OOl) . 

5 . 4 A COMPARISON OF THE 

GIRLS AND STANDARD 7 

ATTITUDES 

BOYS 

OF THE STANDARD 

There are considerabl e differences in the attitudes of the 

Standard 7 boys and girls . 

Part A: 

Of the sixty- two items in this group, the responses to 

forty - three are significantly different for the boys and 

girls . 

All these differences , with the exception of two , concern 

attitudes toward Mathematics rather than attitudes towards 

school in general . 

Five of the most significant of these differences a r e as 

follows: -

(i) In response to the item "It scares me to have to take 

Mathematics, 30 , 3% of the girls agreed and only 11 , 9% of 

the boys agreed wi th the statement (p !5 0 , 001). 

(ii) Whereas 42,3% of the girls would like jobs that do 

not use any Mathematics, only 20,5% of the boys would like 

7 



100. 

such jobs (p L. 0,001). 

(iii) A greater percentage of girls (66 , 1%) than boys (48%) 

preferred to work short, easy problems than long, interesting 

ones (p"'" 0,001). 

(iv) The majority of boys (80,7%) say that they like to 

solve new problems. The percentage in the case of girls is 

62,2% (p ~ 0,001) . 

(v) Boys (85,7%) to a greater extent than girls (69,7%) 

feel t hat mathematics helps in other subjects . This seems 

to be in line with the idea that more boys than girls tend 

to take subjects which complement Mathemat ics or in which 

Mathematics could be useful; subjects such as Physical 

Science and Technical Drawing . 

Part B: 

There are only eight of the twenty- two items in this section 

which have significantly different responses for the boys 

and girls . Two of the most significant of these are to do 

with parental expectations . 

(i) Whereas 70,7% of the girls say that their friends 

think Mathematics is important, 84,4% of the boys say the 

same (p ~ 0,001). 

(ii) A greater percentage of boys (87 , 7%) than girls (75,2%) 

say that their mothers expect them to do well in mathematics 

(p6. 0 ,001). 

(iii) More boys (88,9%) than girls (76 ,2%) say that their 

fathers expect them to do well in mathematics (p ~ 0,001) . 
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This is in accord with previous research wh ich shows that 

parental expectations with regard to Mathemat ics a c hieve ­

ments are higher for sons than for daughters . 

Part C : 

Seven of the twelve items in this section indicate a signi ­

ficant difference in attitudes petween boys and girls . The 

most sign i ficant of these differences concerns the desire to 

continue with Mathematics after Standard 7 . 

(i) A higher percentage of boys (93%) would like to con ­

tinue with Mathematics after Standard 7 than girls (71,3%) 

(p ~ 0 , 001) . 

This is in accord with the greater drop- out rate amongst 

girls than boys which was discussed in Chapter 1 . 



102 . 

5.5 SUMMARY OF RESULTS 

Number of i terns having Total number 
Comp3.I'ison Signif icantl y different of s ignificant 

Group 
..., 

respcnses at each l evel i t ems in each 
~ . of s ignificance p3.I't 

~0 ,00 1 p", O, Ol p~ O , OS 

A ° 1 1 2 

Std . 6 Boys/ B 1 ° ° 1 Std . 7 Boys 

C 3 3 1 7 

A 20 8 13 41 
Std. 6 Gir ls/ 
Std . 7 Gir ls B 5 2 9 16 

C 6 1 2 9 

A 3 1 7 11 
Std . 6 Boys/ 
Std . 6 Gi r ls B 2 2 1 5 

C 2 3 3 8 

A 19 12 12 43 

Std . 7 Gi r ls/ B 3 2 3 8 Std. 7 ~ )ys 

C 1 5 1 7 
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C HAP T E R 6 

SUMMARY AND CONCLUSIONS 

Few differences in attitude occur between the Standard 6 

boys and Standar d 6 g i rls . On the whole they appear to have 

positive attitudes toward mathematics as well as towards 

school in general. The main differences in this group con­

cern preferences for either algebra or geometry ; the girls 

being more pos itively disposed towards algebra tha n geometry . 

Even fewer differences are evident between the Standard 6 

boys and Standard 7 boys than those in the above-mentioned 

comparison group . The attitudes o f th ~ Standard 7 boys are 

much the same as those of the Standard 6 boys and generally 

tend to be positive . Once again the few differences which 

do occur c oncern preferences for algebra or geometry . It 

appears that the Standard 7 boys have somewhat less positive 

atti t ll' ,CS toward s geometry than t he Standard 6 boys . 

It is in the next two comparison groups thac t h e greatest 

differences are evident. The Standard 7 girls differ sig­

nificantly from the Standard 6 girls on the majority (68 , 75%) 

of the items on the questionnaire. There is a definite 

tendency for the Standard 7 girls to have less positive atti ­

tudes toward Mathematics than the Standard 6 gir l s . 
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The Standard 7 girls differ s i bnif icantly from the Standard 

7 boys on 60 , 4% of the items on the questionnaire . If one 

considers only Part A which deals mainly with attitudes to­

ward Mathematics, they differ on almost 70% of the i tems . 

The Standard 7 girls' attitudes are distinctly less positive 

than those of the Standard 7 boys . 

Both Sta~dard 6 and 7 girls have less positive attitudes to-

wards geometry than the Standard 6 and 7 boys . Since geo-

metry is usually associated with the ability to visualize 

spatially , it is possible that the less positive attitude 

of the girls is associated with the poorer spatial visual ­

ization attr i buted to them . 

From the results the following conclusions are made: -

1) Standard 6 boys and Standard 6 girls have positive 

attitudes toward Mathematics and these attitudes do not 

differ significantly for the boys and girls . 

2) Th ~ boys' attitudes toward Mathematics appear to be con­

stant in S tandard 6 and Standard 7 . 

3) Girls ' attitude s are much less positive in Standard 7 

than i n Standard 6. Bearing in mind that the attitude 

questionnaires were completed by the pupils in September, 

it would appear that it is during the Standard 7 year and not 

the Standard 6 year that this change in attitudes occurs . 

The na tura l question to ask at this point is "What happens 

during the Standard 7 year to affect their attitudes ad -
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versely?" 

Having taught Mathematics for 18 years and being famili ar 

with the S t andard 6 and 7 syllabuses, I do not feel that the 

difference in the level of difficulty between the Standard 6 

and Standard 7 work in itself is the only plaus ible or suf ­

ficient reason for the change in the attitudes of the girls . 

4) An obvious corrollary follows from what has been said. 

If the Standard 6 boys and g i rls have similar attitudes to ­

ward Mathematics and those o f the boys remain constant in 

Standard 7 whilst those of the girls deteriora t e , there wil l 

be a considerable difference between the attitudes of the 

Standard 7 girls and the Standard 7 boys. 

The previous question could then be altered as fol l ows :-

"Why is it that the boys ' attitudes are the same in Standards 

6 and 7 whilst the girls' attitudes are less positive in 

Standard 7? " 

It is , I believe , not possible to give one causa l fac tor or 

even a conclusive answer to this question. Drawing from 

past : ~=~arch, however, one can but suggest a number of 

pos s ible or likely reasons for the apparent dete ri o ra tion in 

the attitudes of the gi rls and hence also fo r the difference 

in attitudes between boys and girls . 

(i) Certainly the fact t ha t slightly more abstr act mathe ­

matical ideas are presented in Standard 7 than previously 

could be expected to influence attitudes. The fact that 

girls are known to be less confident about their ability, 
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together wi th thei r tendency to attribute failure to inter­

nal causes and success to external causes , could make them 

l ess able than the boys to cope with the more abstract work . 

(ii) Since traditionally girls have been made to feel that 

Mathematics is a male domain and that they are not really 

expected to do very well in the subject (parental expec­

tations as well as teacher expectations are lower for girls 

than boys), when problems are encountered i t is easier for 

them than for the boys to give up ann say "I can ' t do it " . 

They could in fact feel that they have a "legitimate" 

reason for their lack of perseverance. The message of the 

world has been that Mathematics is inappropriate for girls. 

This cannot but affect their attitudes in some way . 

(iii) It is also noteworthy that this development of 

negative attitudes coincides with a period of adolescent 

emotional instability in girls which usually occurs at a 

l ate r stage in boys . 

(iv) Peer pressure as well as cross -sex influence o n 

different aspects of behaviour become stronger during 

adolescence. We have seen that male prejudice against 

girls ' engagement in Mathematics exists and that girls be ­

lieve that i t exists - -- they accept the ste reotype. This 

would be a definite discouragement to adolescent girls 

who could begin to be less positive in the ir attitudes 
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toward M~ thematics as a result . 

Luchins ( 1976) found that women who continue studying Mathe ­

matics, receive less att e ntion from their male peers . 

( v ) Girls are reported t o have higher levels of Mathe -

matics anxiety than male s . Certainly if one looks at 

some of the questionnaire items which explicitly express 

anxiety , one finds significant differences in the attitudes 

of the Standard 7 girls and Standard 7 boys in each of the 

following items:-

(a) It scares me to have to take Mathematics (p ~ 0 , 001). 

(b) It makes me nervous to even think about doing Mathe­

rna tic s (p ~ 0 , 01) . 

(c) Mathematics make me feel worried and confused (p ~ 0 , 001). 

(d) Mathematics make me feel nervous and uncomfortable 

(p~ 0,05) . 

(e) I feel a: ease in Mathematics classes (p~ 0 , 001) . 

It must be remembered that girls are more ready to admit 

anxi _ .: ~ ', han boy s and this could influence the interpre­

tation . If, however, girls do become more anxious about 

Mathematics than boys, one would expect this anxiety to 

increase in Standard 7 when the wo rk becomes more diffi -

cult o r more abstract. This is in fact borne out in the 

present study where in the above - mentione d "anxiety" items, 

the Standard 7 girls profess significantly greater anxiety 

than the Standard 6 girls . The increase in the anxiety 
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level together with the somewhat less stable emotional state 

c ou l d lead to a general deterioration in attitudes toward 

Mathematics. 

(vi) In Standard 7, the pupils become more career­

orientated with regard to their subjects than in Standard 6 

since it is at the end of the Standard 7 year that subject 

choices have to be made . Traditionally boys , rather than 

girls, choose careers which involve Mathematics or in which 

Mathematics is useful to them. It is significant that 

Standard 7 girls perceive Mathematics as being less useful 

to them than the Standard 6 g i rls do . Boys in both Standards 

6 and 7 perceive Mathematics as being very useful to them . 

Items on which the Standard 7 girls differed significantly 

from the Standard 6 girls include the following :-

(a) Mathematics is very useful to everyone (p ~ 0 , 001) . 

(b) Mathematics is important in everyday life (p ~ 0,05). 

(c) You need Mathematics in order to get a good job 

(p "" O.r :::1). 

(d) Mathematics i s not very important for most people 

(p ~ O , OOl). 

(e) Mathematics helps in other subj ects (p ~ 0,05) . 

(f) Mathematics i s not very important to me (p ~ 0,001) . 

It is possible that attitude with regard to the usefulness 

of Mathematics affects their other attitudes toward Mathe -

matics. It could affect their liking for Mathematics, 
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their i~terest in the subject , how har d they are prepared 

to try etc . 

(vii) The differential treatment of girls and boys by 

Mathemati c s teachers , which has been mentioned in the 

literature survey , is yet another factor which could affect 

the attitudes 0: girls adversely. 

With regard to the differential effect of attitude toward 

Mathematics on the drop-out rate, it seems reasonable to 

assume that the deterioration in attitudes of the Standard 7 

girls is partly responsible for the higher drop-out rate in 

Mathematics amongst the girls than the boys . 

Many of the factors discussed in Chapter 2 which influence 

the drop-out rate, are also factors which appear to in -

fluence attitudes . Since attitudes in turn have an in-

fluence o~ these factors , one must conclude that t he dif­

ference in the drop-out r ate in Mathematics between the boys 

and girls is the r esult of a number of interacting factors 

of which attitude toward Mathematics constitutes only one 

important facet . 

The age at which the girls ' attitudes deteriorate in this 

particular study is consistent " ith findings that negative 

attitudes are formed in the first few years of High School. 

It has been mentioned that Dutton ( 1 968) found Junior High 

School to be the critical point in the deterioration of 
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attituJes toward Mathematics. From the present study , the 

Standard 7 year appears to be the cruc ial one fo r girls with 

regard to Mathematics . This has important implications for 

the ~athematics teacher . 

Attitudes formed at Secondary School level appear to be very 

difficult to change . Programmes which have been put into 

operation in the U.S. A. to eliminate "maths - anxiety" have 

not been very successful . Obviously then , the preven tion 

of adverse attitudes would be an easier, more benefic i al 

exercise than that of attempting to change them once they 

have been adopted. Mathematics teachers need to be aware 

of this as well as of the importance of the Standar d 7 year, 

for girls in particular . Encouragement, understanding , 

sympathy and as much individual attention as possible 

should be given to the girls in orde r to build up their 

confidence and maintain the positive attitudes evident in 

Standard 6 . The teacher can also do much to eliminate 

the "Mathematics-as - a-Male - [)omClin" myth , not only by 

avoiding sexiJm in the teaching of Mathematics but by 

making it obvious to t h e girls that his or her e xpectations 

of Uk;' Jo not differ from t hose of the boys . This would 

include ensuring that th e same amount of "wait - time" is 

given to both boys and gir ls when answering questions . 
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C HAP T E R 7 

SUGGESTIONS FOR FURTHER RESEARCH 

In this concluding chapter, a number of suggestions are made 

for further research . 

(i) There is a great need for l ongitudinal studies which 

could clarify the nature of attitude formation or change 

with respect to a given variable. It would be important to 

select attitude - related factors with solid evidence of their 

potential as important and generalizable variables in the 

formation of or c hange of Mathematics attitudes. 

(ii) More research is needed in orde r to develop a clear 

understanding of the variables that define the parent - pupil -

teacher rela tionship . This could be done, not by gross 

comparisons of group means o r general attitude scales but 

rather by measuring a specific attitude aimed, perhaps , at 

specific triads of pupils, teachers and parents. One could 

also investigate questions such as th e following :-

If the parent has negative attitudes toward Mathematics and 

the teacher positive attitudes, is t he positive attitude of 

the teacher likely to cancel out the negative effect of the 

parent , resulting in a positive attitude in the pupil? 

Wh ose attitude has a greater effect on the pupil? 
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(i i i) There is also a need for research designed specifically 

t o explore the nature of attitude improvement or change, in­

cluding the investigation of factors such as pre - testing, the 

time of testing , and the age of the subject. There is 

evidence that attitudes toward Mathematics are formed or 

rather crystalli zed in late Primary and early High School 

years. Is it worth trying to change attitudes before or 

after this time? What are the most potent agents for 

change at different age levels? 

(iv) There has not been much research done on the effect 

that Primary School teachers with positive attitudes and 

high Mathematics ability have on pupils' attitudes . 

(v) It would be interesting to find out what effect the 

introducti on of calculators and/or computers would have on 

the attitudes of the pup il s . 

(vi) A comparison of the attitudes of the Standard 6 and 

Standard 7 girls in s ingle - se x schools with those of girls 

in co - edu~ational schools could prove interesting. Is 

there any difference in the attitudes of the girls in these 

two groups? If there is a difference in attitudes, is 

this difference entirely due to the presence of the boys 

in the classroo;~ , the reluctance of the girls to " compete" 

with boys in a " male domain" or perhaps the differential 

treatment of boys and girls by the Mathematics teacher . 
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(vii) If one could identify those attitudes which are 

re 3istant to change and those that are not, is this factor 

related to the rate at which attitudes form? A difficult 

project to implement, but one which could prove valuable and 

interesting , would be that of investigating whether an atti­

tude toward Mathematics which is formed gradually, is more 

resistant to change than one which is formed quickly. 
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APPENDIX 1 



INSTRUCTIONS TO TEACHERS 

1 . Please ensure that pupils complete the information at 

the top of the questionnaire . i . e . Sex , Date of test , 

Age in years (note : 14 years 11 months; 14 years) 

and School standard . 

2. It should be stressed that this is not a test . 

3 . Pupils should not write their names on the question -

naires. 

4 . It should be possible :or pupils to complete the 

questionnaire in + 20 minutes . 

5 . Please allow al l pupils to start at the same time . 

6 . Please do not permit discussion by pupils du ring the 

allocated time. 

7 . If any prob lems were experienced in the administering 

of the questionnaire, please jot these down and hand 

in with the completed questionnaires . 

Thank : ·~u ve ry much for your co- operati on . 

E . J . Oberholste r 
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I 

Sex: 

Date of test: 

Age: 

School Standard: 

T 

INVENTORY OF ATTITUDES TOWARDS 

MATHEMATICS . 

Boy Girl 

1983 I 
years 

6 7 

P }\ R T }\ 

=I=- p ~ 0)001 

!Il P "" 0.10' 

X p~ 0 , 05 

Below are some sentences that describe how people might feel about 
mathematics. 

Place a tick (v) in the column which best describes how you fe el about 
each sentence. 

SENTENCE 
Rsre.e. J)is~r<e -£ 

S+d!" 1;1d.l Std.!., 5-ld.7 

r.,~s l),"lJ& Gays Q,"!'jS 

1 . I like mathematics. ;139 :1.15 35 ~9 °/O~ 

2. I ' d ra ther work a short easy problem 
132 11-, 1?10 1:'1 than a long interesting o ne. 0;30 

3 . It scares me to have to take mathematics . 30 lq :J.44- ;),15 0,11 

4. Mathematics is very useful to everyone. ::)59 :u:> 15 ~I "qt-:. 

5 . Sometimes I work extra mathematics 
l::l~ '-to 15\ 3,<';>. problems . 154-

6 . Mathematics is easy for me. IS'/l I?>S 116 109 0,;).9 

7 . It's fun to work with mathematics. :l:Q 199 5J. 4-5 °tO~ 

8. I would like a j·ob that doesn't use any lb 50 198 194-mathematics. 3, I.~ 

9 . I usually understand what we are talking 
~";;l. ;l.ICo 4-;), lIS 1. 1.4-about in mathematics c lass. 

10. It makes me nervous to even think about ;}l J.:i4- ;).1 , doing mathematics. ~O l.:U 

1l. I like to solve new problems in mathematics. J.19 \91 55 41 ops 

12 . I don't like to study Mathematics. 15 (,,'a 1'19 116 Cl,,,,) 

1 J . I have trouble with some of the terms and 1,<0 1 (.,1 9'iS 17 I, ...)}. 
symbols used in mathematics . 

1 4 . No matter how hard I try f I cannot under-
~4- ;).(., :Uw ;}.1'6 ",,1 stand mathematics. 

15. Ma thema tics is important in everyday life. :lSI? ;};).4 110 ::)0 1,1\ 

16 . I am more interested in mathematics than 
in most other school subjects. 104- 10;;). 110 14-J. ")10 

\iC" ,,, """'.,/0' 



I 

.,--

I Rsc,,-e. J:::, , s '':') .-.e X~ 

: SENTENCE 
SltI.1o ":.-Id·l SfJb '2, tQl 

c,"::l' ~ i<>"t? e,~ 

17. I am not wil ling t o study mathematic s any g~ 16 I '1 ;). 1(,''1> op9: more than I have to do. 

18. I feel relaxed a nd happy when working wi th 1(.9 liD 105 'i+- ~,~5 numbers. 

19. There i s very little need f o r mathematics 
III I, 1.'5 in most jobs. 12 ;).3 ;l.'5b 

20 . My marks in mathematics have u sually been 
lower than my mark s in othe r school 105 90 1(..9 1'54- "' jl\ 
subjects. 

2l. I think that mathema t ic s is a very dull 3;) subj ec t. ;'0 ,;).4..). .;t 14- 0,..,5 

22. I have always enjoyed mathemati c s. 1'2,5 I(.,;;t '39 'Z:l. D ,..)l 

23. Mathema tics is not very important for most 
51 I'B people . (,,1 :1:).3 ~,I" 

2 4. Mathematics makes me feel worried and 
S.1 \9% confused. 4Jo ';'~:l. 0) C10 

25. I have a good fe e lin g about mathematics . :201 lSI ,~ I.~ 0}05 

26 . Yo u ne e d ma thematics in order to get a good 
'"-53 ;;1.14- .ll "0 3,1:). job . 

27 . I dontt l ik e mathematics very much. 1.(" 59 J..o% 1%5 <>,00 

28. Mathematics is very i n teresting t o me. \ 'l :l 1,9 'iSl b5 "',1.9 

29 . I have a bad feel i n g abou t mathematics. 4.-4- :'''1 '"-~o :)l)5 f> .oo 
30. I o f ten th i nk "I c an ' t do it" when a 

1'54- I::' to I~Q 108 mathematics probl e m seems hard. "'Pl 

3l. Mo st o f what we learn in mathematics cla s s 
4.1 5;}. l:l.1 \ "l ;). 1,44-i s not useful. 

32. I feel calm and c o nfident wh en doing IlS 151 99 'ill 0 , ,,,1 
ma themat ics . 

33 . I have never e n joyed studying ma t he matics. i.:l 51., .:ll:l. 1'28 u .oi 

34 . Word problems in mathematics have always 
10 5 I D'l 1("9 I "?>5 bee n d ifficult for me . ~,15 

35 . Mathematics makes me feel nervous and 
S;). 44- '.).;t,) :loo uncomfortable . l.J.o~ 

36 . My mathematics marks have usually been 1'), 1 I :, I 14-2> 112:, 1,18 higher th an my marks in other subjects . 

37 . Mathematics helps in other subje ct s. :.1;;1 4- ;;lcY '.50 35 1,4-0, 

38 . I am qood at working ma thematics . Ill;.. 14.10 \(>0 'Iii' <>,14-
<. ...... ,. .. .. ,~ . 



I 

r- Rsree ::D is";S,= X' 
1 SENTENCE ShH 'Old 1 . "'+d. t. "w 1. 
, 

f-:---;: .", ''0'" 

~~o. ~ ~" ~.., 

mathematics is l ess 151 I~I 
I 

important t han other subjects . \"-~ \ J. :, ~ 1,'5€ 

40 . I feel at ease in mathematics classes. 1"0 9 I '6~ &5 55: ~1\ 
4l. I find mathematics very boring. 39 35 :l~S :).09 opo 

42. I would l ike to belong to a maths. club. '1£ '23 \ 110 II. I °111 

43 . I am able to work mathematics without 
I I ::, try i ng very hard. 105 1101 1::''1 "Ill 

4 4. Mathematics i s not very important to me. ?'o 4.1 ~w.. :1"2> ',14-

45. I just don't like mathemat ic s . :'4- '2>9 ;)L\.O :;loS 1,2.10 

46 . I am not frightened or afraid of math ematics J.::':l. 199 4-J. 4.5 0,90 

47 . I feel I could do bette r in mathematics 
;2.55 :l:t5 19 1"1 if I tried harder. 0,14-

48. I feel anxious when someone talks about 101 '59 :1.07 I ISS mathema tics . °IOt 

49 . Mathematics is one of my favo urite subjects. 1'510 \ 64- II 'i? '10 p,uS 
50. Mathematics is a very worthwhile and lS, JJ.4- 11 .:10 ~,11 necessary subject. 

5!. I r emember most of the t hings I learn in 
1-'9 (,,4- 55 0,015 mathematics. "-1 0 

52 . r fee l sure of my se l f whe n wo rki ng mathe -
1'15 14-10 1'1 98 '-t{,l 

matics. , 
53. I l i ke school very much. I u..:l. I:' 1 l'2ll 101 10,'17 

54 . I don 't like to study school SUb j ects. 109 99 1105 14-5 °ICl~ 

55 . I have never enjoyed studying. I:l.~ II?, 15\ I~I °1 11 

56. I have a l ways en joyed going to school . I';)', In 11.;.1 1;),1 0/65 

57. The r e is very little need for going to 15 I ;).59 :1:'1 1 '"ill. school for most jobs. 

! 5 R. schoolwork makes me fee 1 worr ied and (,4- 4-:l. JIO ;).C;). ~;19 c onfused . 

59 . I feel relaxed and happy when doing IJ'1 I ~4, 11..5 110 311 s choolwork . , 
60 . School is very interesting to me. I'l?, 119 ~I ('5 0,';5 

6!. I think that school is very du ll. 51 54- lJ.:>, 110 ClJ~~ 

I 
62. You need to go to school in order to ;)(..9 d :''8 5 (, o,~s , get a good job. 

I~ , .. ... , '.,N' 



T 

PAR T B 

Place a tick (/) under True if you feel the sentences a r e t rue and a 

t ' k (v) under False if you feel the sentence s are false 1 C , 
Tr~e FaJse. X'" 

SENTENCE 
-1:0 
f.>~", .. '" ~~ .;t> 

A, 

l. I l i ke mathematics because my friends do. I "6 ;).13 ,;)41 I, ll, 

2. Most of my friends don ' t do very well in mathema t ics. 118 94- l SI. 150 'l iD 

3 . My friends think mathematics is important . ;)." ;)01. U " g i ~ ,l" 
4. Mathematics is not a favourite subject of most of my 

1 ~1 15il '1.). %b C,lb friends. 

5. I do not like mathematics because my friend s do not 1 S J. ('1 l,~ °1,5 like it. 

6. We do a lot of small-group work in mathematics 
34- ';)1 :l.1l classes . ;;J.4.0 ",1 

7 . I would like more class discussion in ma t hemat i cs 
1~8 (.(. than we have now. 178 1 (. 0/°3 

8. I think we have too much homework in mathematics . 10'6 Ss 1(.1. 15 9 I, /I. 

9 . The homework we have iS,usually interesting . . 119 l S I '1 5 93 C, I.\. 

10. I like to use objects and othh:r real materials when 
ITil I...,. "1 t" 100 I,'" studying mathematics. , 

11. We materials other than the textbook in 'F use many our 
'li 38 Illl Jo. 1%.1< mathematics class. 

12 . I don ' t like the textbook we use in mathematics . S'8 5'] :11 \" 1..,,1 0". 

13 . I t hink our mathemat i cs books are too difficult . t.'6 4.'0 :l.l.'o l'i II O ,lb 

14. I think our mathematics books are too easy. 35 2>:'> :l.'~ ::l it ",. 
15 . My father likes mathemat i cs. Jo:l. Il l! i :l. ~6 O,o( 

16 . My mother li kes mathematics . IS ;). 1~1 I .. ). 117 ~,1.1 

17 . My mother expects me to pass in mathematics, .).1. 5 :n o q Itt 1,'<3 

18 . My father expects me to pass in mathematics. 1l~5 n s 9 9 p,ol. 

19 . My mother expects me to do well in mJ. themati c s. :IS ) .ll4 ,;)l ;'0 J:l ~O 

20 . My father expects me to do we 11 in rrathemat ics. :1.49 I II ;),5 :ll o,s, 

2l. My mother he l ps me with my mathematics homework. So 3\ ;j;)lj. :l.13 11°1 

, 22 . By father helps i':le with my r.tathematics homework. )IS .4- I '> i 1'<0 1,4$ 
G'" ,~, ... , •• , 



PAR T C. 

Place a tick (./) under True if you feel the sentences are true and a 

tick (J) under False if you feel the sentences are false 

True Fo-Ise 
SENTENCE )/>. 

00' .. I~ .)i>~ ~ 
I. I prefer Algebra to Geometry. 80 II"!> l'llt I~I 

2. Geometry is more interesting than Algebra. I\?5 1~1 'il9 101 

3. Geometry makes me feel nervous and unsure of myself. 4.1 · lj.5 ;1.33 1~9 

4. I score higher marks in Algebra than in Geometry. 10;) I~I Il~ II~ 

5. I enjoy doing Geometry. .:lis 119 59 105 

6. Geometry appears to be more useful than Algebra. 14.9 '11 1.l5 141 

7. I enjoy Algebra and Geometry equally. 9~ 104- 115 14.0 

8. I cannot see the purpose of doing Algebra. ~b ~d. I~& 1'iI). 

9. Algebra is easier tha~ , Geornetry. &b loll IllS 1110 

10. I usually understand the Geometry we do. .u,.1 I'll :'3 5:l 
II. I · u·sually understand the Algebra .... e do. Il!' 1";/<. '05 5s 

12. I should like to continue with mathematics after 
.1.",& Standard 7. ~J.l ;01. II . 

"X-" 

* Ib,il 

f10 
I, I " 

" 14.,13 

l,'ilS 
i' 
11,07 

:J.,~ 

~, JI. 

"f,1.?> 

~O& 
3,40 
~ ",,5 
.. ·. , ~ 



Sex: 

Date of test: 

Age : 

School Standard: 

INVENTORY OF ATTITUDES TOWARDS 

MATHEMATICS. 

Boy Girl 

1983 I 
years 

6 7 

P A R T A 

=j=- P ~ 0)00 1 

!B P '" 0 ... 01 -
X P ~ 0 , 05 

Below are some sentences that describe how people might feel about 
mathematics. 

Place a tiCK ( v) in the column which best describes how you feel about 
each sentence. 

,. 
Rsre.e. Disa.sr~ X 

SENTENCE 
Std <. 'Stdl ~fd to. Sfd 1 
9,,1» <::1~rls. 'd\rI~ ~,rls 

I. I like mathematics . ;nO ;l.:q 4.4- 110 It,le 

2. I ' d rather work a short problem • easy 
1'63 I !> I 1(:)4- 4-,0<. than a long interesting one. ;:>'0:0, 

3. It scares me to have to take mathematics. 10\ '1~ JS~ .l14. 
8J 

'f,1!3 

4. Mathematics is very useful to everyone. J'\do ;)."'0 J;). 4.1 • IO,'a 

5. Sometimes I work extra mathematics 
14.5 I t. '1 1~5 problems . I,;);), ~,r...'!l 

, 
6. Mathematics is easy for me. \ 'il::l ISO I~-;;" 151 S,t? 

7. It's fun t o work with mathematics. )5, .:lIO SI '11 1S:-D4 

8. I would like a job that doesn't any (£) use 
'1t" \ :'0 :1.1 '3 ii, mathematics. "1,_1 

, 
9 . I usually understand what we are talking 

Jt.b :l.?'1 t...'iS 10 ,5,10 about in mathematics class. 

10. It makes to even think about .. me nervous 
:SS (.S ~l'l doing mathematics. :ll..~ 11,55 

lI. I like to solve new problems in mathematics. J~ 4- 191 ~o 11(" 'IO,g~ 

12 . I don't like to study Mathematics. 83 105 ::J.:, \ :l0;;< 
, 

4-,w. 

13. I have trouble with some of the terms and (fI 

symbols us e d in mathematics. 118 ;;J.t;} \ 2> 10 '15 lO ll!.. 

No matte r how hard I try , I cannot under- T 
14. 4-:J. 14- ,n .. :l !;-" H,ll. stand mathematics . 

15. Mathematics is important in everyday life. :.l?10 .It.~ J·Z 4.4-
( 

,+, ,,,,-

16. I am more interested in mathematics than 
13\ 117'1 in most other school subjects . \I;;:> \'62, 1'15 

~.~ ,.,. U. "'~T 



;- -x: I Ii gre.e. J:::> I S ":'l roe , 
SENTENCE 

';)tu t. -::.tJ,l '::>ttle. '<>Ml 

<;t :rl6 y;rls g.rls g.rt" 
t 

17, I am not willing to study mathematics any ~ I ~:l. ;).:It. 175 IS,~ 
more than I have to do . 

18. I feel relaxed a nd happy when working with :loS l'ill 109 l;;l(., ~,'-4 numbers . 

19. There is very l i ttle need for mathematics ;).9 3'1/ ;J.~5 .11.'1 I,S~ i n most jobs. 

20. My mark s in mathematics have usually been (j; 

lower than my marks in other 
subjects. 

school '1 10 1;)' <. :l. 1'3 111 '6, 'l, 

21. I think that mathematics is a very dull != 
subject. 2,1 1.1 ';).17 .14-0 \I, ~). 

22 . I have always enjoyed mathematics. illS "II 
r 

;;).l:' 1.l'1 Ii, ~4 

23 . Math emat i cs is not very i mpo rt ant for mo s t " people. 1?0 I ;) 0 l~4 I~l 10,11 

24. Mathematics makes me fe e l worried and (f) 

confused. (,,'6 I lX.) J% lPl '1,,-. 
25. I have a good feeli n g about mathematics. .l b:, I -a;).. '61 Il5 IS,S, 

You need rna the matics order good • 26. in to get a :"-14- .l :' 0 4-0 1, 1~, 41 job . 

27. don ' t like mathematics very much . tl5 115 ~~" I .oj'), 
<E> 

I 1,0.1 

28. Mathematic s is v ery interesting to me. ns 1'6 I 1'1 I J. " 
• 11,11 

29. I have a bad feeling a b out mathematics. 4.'1 '6:1 :l.GS ~l5 • 
II ,SO 

30. I often think "I can't do it" wh en a 
1% 5 I'll Il"l 110 mathemat ic s pro blem seems hard. 1;"&1 

, 
31. Most of wha t we learn in mathematics class £1 15 ::l1.3 ~":l Io ,~ is not useful. 

feel calm and confident when doing " 32. I JI O 1510 104- 151 II.,S5 mathematics . 

33 . I have never enjoyed studying mathematics . II '110 dUo:' :::tIl -' 5,"0,. 

problems in mathematics have always < 34. Word 14-'i? III I~lo "',SI. bee n difficult for me. 11.(" 

makes feel and 
, 

35. Mathematics me nervous 5"2. 1'\{ 'J5b ;)::1'1 4, 01 uncornfort ab Ie. 

36 . My rna thema tics marks have usually been 110'1 I :l.9 
I@ 

higher than my marks in other sub j ects. 14-5 17'3 ~,,,\, 

3 7. Mathematics helps in other subjects. J l,.:' ~14- '11 
< 

'1:' 4 ,11 

3 8. I am good at working mathematics. l'i ?> 14 J I ~I " 16 5 \~4w. 
<i' " .~ , .~ , ... ~ . 



Agree :::D i s ":'J "'" X~ 

SENTENCE 
:')j,j (. ~l 5+d~ "'fdl 

gl~ll::> <;jvl" 8,-1s girls 

39. To most people mathematics is less 
I'-I 

1 
~,l( important than other subjects. I'l l 11,1 11(,, 1 

• 40. I feel at ease in mathematic s classes. ;:12> 1 I~b -g~ I '~I 11 ,'i!~ 

4l. I find mathemat i cs very boring. S:?, ..,~ ::t 10 1 .;t~4- ~Sl 
4 2 . I would like to belong to a maths. club. I I I 10?> .;to::, ;).0 4- o,~;J. 

43. I am able to work mathematics without 
Cf :, try i ng very hard. 10\ ;tl:, .;l 14.- 0,:15 

44 . Mathema tics is not very important to me. 4.-6 "II :lb~ :.1110 l.O,1.1 

4 5. I just don 't like mathematics. 5'1 "10 '" .:1.55 ;).11 Q,4, 

46. I am not f r ightened or afraid of mathematics .;) 4.1 ':l.:l.S I., ~:l. :l ,4J. 

47. I feel I coul d do better 1n mathematics dol :.111 ,,~ be:> 1°,0:; if I tried harder. 

4S , I feel anxious when someone talks about '110 '10 J.1'8, :l.1l mathematics. \J,I~ 

49 . Mathematics is one of my favourite sUbjects. 1'61 11.5 I~l 14.J. :. ,I 3. 

worthwhile and 
, 

50. Mathematics is a very 
J'65 ::1.I .. ::. 2.'1 W;. 3,11'1 

necessary subject. 

5 l. I remember most of the things I learn in 
.)~5 \"15 (.9 I I ~ 

' ;' 

mathematics . 15,~l 

52. I feel sure of myself when working mathe - 1+ 

matics. ;)06 14.'1 log 1 S'6 1~,41 

53. I like school very much. ;:).:1.0 I '1 "2- '14- I D9 I d,l~ 
54. I don't like to study school sUbjects . 109 III :loS \96 0 ,11<-

55. I have never enjoyed studying. IdS IO"l 1~9 I"'~ I . ~~ 

56. I have always enjoyed going to school . 1'1'3 11'2> 11(" 1~4. ~,"Io 

57. There is very little need for going to 
14.- 'i ,,00 ')'1'3 I,"J school for most jobs. 

i ss. SChoolwork makes me feel worried and S8 (,'1 ;l.SL ;;1.I;-°1 1,09 
i confused. 

! 59. I feel re laxed and happy when doing 1'110 I'il). II '6 1;<5 () ,1.<+ 
L schoolwork. 

i 60. School is very interesting to me. :;t",; .~:l..'1 ,5 ,'3 0, I~ 

I 6l. I think that school is very dull. 4.1 '5'1 ::l12-
i 

:14.'6 4- , ~ ~ 

i 62. You need to go to school in order to '1D1 :'03 1 It- 0,'7 get a good job , 
, .. . ~ ........ 



PAR T B 

Place a tick (~) under True if you feel the sentences are true and a 

tick (v) under False if you feel the sentences a re false. Q"b 
T"-lle FoJ-;e -x.. .. 

SENTENCE ~ '5)", It~ or" ~ 
1. I like mathematics because my friend s do . ;). 0 ~,~ .01 1,~1. 

2. Most of my friends don't do ve ry wel l in mathematics. 90 I~I :U .. 11<- , l:r,)' 

3. My friends think mathematics is important. Ju.l .:lll <-I 90 .J., 
4. Mathematics is not a favourite subject of most of my 

121 friends . .l...x> III '07 J.,o7 

5. I do not like mathematics because my friends do not '5 J 3"5 I" ., like it. ''''~ 
6 . We do a lot of small-group work in mathematics 'I. 

classes. "do 1..':1 :l'al ;l"5ll ,,-51. 

7. I would like more class discussion in mathematics 
194- I'll than we have now. IdO 110 O,l~ 

8. I think we have too much homework in mathematics. 10& 14- ~~ l3, o,~' 

9. The h omework we have is. usually interesting . . ;1,0 I~" 'il4- ',n ,r,\~ 

10. I like to use objects and oth!. r real materials when IE> 

studying mathematics. luol IS~ II;) JI.\!, 10,0 

11. We use many materials other than the textbook in our "I' 

mathematics class. >105 4} .;)o~ ':>(..5 3").54 

12. I don't like the te x tbook we use in mathematics. 101 10 :ll!> :In t:~~ , 
13. I th ink our mathematics books are too difficult. 5'f lSI JS'1 

. K 
;n~ ~,o, 

14. I think our mathematics books are too easy. 4.10 ~'l :It.<3 :<18 .\ .. 
15. My father likes mathematics. Jw, l" ,0 'It+. 

, 
5.5it 

16. My mother likes mathematics . 111 1U3 Ill.., 11.1+ ,~£. 

P. ~Io 
, 

17 . My mother expects me to pass in mathematics. dl~ 115 ,5 ","\~ 

18 . My father expects me to pass in mathematics. ;J.,\~ ~ll 1'5 .0 < 
S,1G 

19. My mother expects me to do wel l in mathematics. .n5 ~l>l ~ 
:'9 1~ '5.", 

20. My father expects me to do well in mathematics. 1~3 J,~ "I 1, I~ -:::l.1."l 

21. My mother helps me with my mathematics homework . 610 L..:l Jt.\?, :lkS I' 5". g, 

22. My father helps me with my mathematics homework. I, "' ~3 JOI :l'Lt ~;).l 

G.u '''' . , ·., 



PAR T C. 

Place a tick (v) under True if you feel the sentences are true and a 

tick (J) under Fa lse if you feel the sentences are false . 

True Fo..l se 'X .. P 
SENTENCE .,"" 9; f>'" f¢ 

\D " ""1 
t 

l. I prefer Algebra to Geometry. I ~'il III II\~ 1'0 11.1. 

2. Geometry 1s more interes t ing than Al gebra. III I,,~ I" 115 1l.IO 

3. Geome t ry makes me feel nervous and unsure of myself. lo'1 '10 ;)~5 ~Il II:-.~ 

4. I score higher marks in Algebra than 1n Geometry. I~O I"S 1'51.. , '"" ( .... 
5. I enjoy doing Geometry. .2.'1 1~3 15 114- Ir.~l 
6 . Geometry appears to be more useful than Al gebra. I ~;). '14- I~:l. " ;;> '2- 4 .... " 

7. I enjoy Algebra and Geometry equally. 11..1 1;>'0 11., I IlI ~ ,l% 

8. I cannot see the purpose of doing Algebra. 89 10 .;1.;),5 .).,1 ~ISO 

9 .. Algebra 1s easier tha~ , Geometry. 1:1.:' 1(,,1 I'll I .. " 11,01.. 

10. I usually understand the Geometry we do. 
, 

;}(.~ .:lo5 l;.'6 IO;}. ~',n 

11. I usually understand the Algebra we do. :l.lol :l:l.S 'I?, ~"l 0,"1-1 

12. I s hould like to continue with mathematics after ;,S) "I~ b:" £,." ~,14 Standard 7. 
.. ,~"h ••. " 



Sex: 

Date of test : 

Age: 

School Standard: 

INVENTORY OF ATTITUDES TOWARDS 

MATHEMATICS. 

Boy Girl 
1983 I 

years 

6 7 

S t-c./) cl c.oJCl I" 

1)0)j" / 8;,-l.=, 

P A R T A 

9=- P ~ 0 ; 001 

(l} P ,.; 0 ... 01 -
X P "" 0 .... 05 

Below are some sentences that des c ribe how peo p l e mig h t f e el abo u t 
mathematics. 

Place a tick ( v ) in the column which best de s cri bes how yo u f e el a bout 
each sentence. 

OJ. 

RS"-e.e. ::D i 5"-Sr~ X 
SENTENCE -- ..... 

I 

<:l oM" P.:."\J' 'j oris ~, 

l. I like mathematics. 
.;1'0 n'l 4-4- 3S D; 1'1 

2. I'd rather work short problem < a easy 1 g:> I~"i? I~I 1"'(., than a l ong interesting one. ',10 

3. It scares me to have to take Jw... 
.., 

mathematics. (..1 ~O .;l.5~ ~,°lt 

4. Mathematics is very useful to eve ryone . J~ ;}. :l '5'1 ;;t;t 15 ",S~ 

5 . Sometimes I work extra mathematics 
1 "- 5 1<0'1 lSI problems. 1;;1;:' 0.'0 

6 • Mathematics is easy for me. 16d-. IS\?' I;'';l. lila v,01 

7 . Itls fun to work with mathematics. ;),51 ".~ '51 5~ <'>,o1 

8. I would like a job that doesn't use any 
'110 .J.1'l 1'12 mathematics. 1 10 °1 51 

9. I usually understand what we are ta l king 
,;).1..10 ~:,;;1 u..2 4."-about in mathematics class. 1°,";0 

10. It makes me ne rvous to even t hink abo u t 
~5 J.1'1 .}-:;4- a,'S doing mathematics. .;l o 

1l. I like t o solve new problems in mathematics. ;;1 :, 4- ~19 ~0 -55 0 d ,...:l 

12. I don't like to study Mathematics. 'i?2> 15 ':'2, I I., 9 0 . ~L. 

13. I have trouble with some of the terms and 
118 1110 1:'6 '1(\ ~,U.6 symbols used in mathemat i cs . 

14 . No matter how hard I try, I cannot under- 4-J. "2>4- .:\1.;1. ;;l4J) 0,' -;,t stand mathematics. 

15. Mathematics is important in everyday life. .;1.'310 :l.S 8, ;;L'l I", J.,~o 

16. I am more interested in mathematics than 
P,H in most other school subjects. I" I 1 C> 4- 1'6" 1.0 

" .. ,~ "~T . , ~. 



~ 

\ll -,-
R s""--"- ,J),s":'j<= X~ 

SENTENCE 

'3\,...\::- 12."'::1' '<l,k. ~s 

17 _ I am not willing to study mathematics any ~g 'i?;). ~Io I 'i l 0,"-mo r e than I have to d o . 
- -------- _ .... 

IS. I feel relaxed and happy when working wi th 
1:1.05 

I 
numbers. 11.1 109 10'5 o,"illi 

19. There is very litt l e need for mathematics ! 
in most jobs. ;,lq 12 JBs ,),"'1. 1, 4-1 i 

.... _------
20. My marks in ma thematics have usually bee n o)~ 1 lower than my marks in other school '1(. 1<-' 5 J.18 11.9 

subjects. 

21. I think that mathematics is a very dull 
31 ;),77 subject. :l.:l. .;U.., 0)00 

22 . I have always enjoyed mathematics. ;l.J-:' 1~5 91 ~'1 0;'4-
23. Mathematics is not important for most • very 

'60 ~I ,;n4- ;l.Jo :';1'6 people. 

24. Mathematics makes me feel worried and loa 5~ ~4-1o con f used. ::l;I.). 0
j
l.oo5 

25. I have a good feeling about mathematics. ~i'0 ;;)01 SI l"!> "',"'>5 

Yo u need mathematics in order good • 2 6 . to get a ;).74- ,;J.:5~ 4-0 :<1 4,05 job . 

27 . I don ' t like mathematics very much . gs ~'" d.1'l ;l()~ 0,10'6 

28. Mathematics is very interesting to me. ;).:'5 1'1 :l. 1 "1 ~.;t 1,1..1 

29. I have a bad feeling about mathematics. 4.'1 4-4- ;;l.105 ;} :'0 uJ"'~ 

30. I often think "I can't do it" when a 
135 1 54- I ';;') I~O mathematics problem seems hard . u,wt 

31. Most of what we learn in mathematics class 
51 4/ -'11.,:.':, :D.l 0."9 is not useful. 

32. I feel calm and confident when doing ;).10 115 104- '1'i 0,'59 mathematics. 

33. I have never enjoyed st udying mathematics. .1 1.;1 ,"1.-" .;!.l;). 0,VO 

34. Word problems in mathematics have always ~ 

been difficult for me. 14-'6 105 110<0 16'1 4-,~4-

35. Mathematics makes me feel nervous and 
58 5 ;), J.'51o ;>.;).;). uncomfortable. oJ03 

36 . My mathematics marks have usually been 11.'\ I:?, I 14-5 It..:' :l) :l higher than my marks in other subjects. 

37 . Mathematics helps in other subjects . ~~ ~J.4- II So 1,10 

3S. I am good at working mathematics. 19~ \ /4- 1,;).1 Iv-c:> O,~b - GO " , .... r . .... • 



,----
SENTENCE 

39 . To most people mathematics is less 
i mportant than other sUbjects. 

40 . I feel at ease in mathematics classes. 

41. I find mathematics very boring . 

42. I would l ike to belong to a maths. club. 

43. I am able to work mathematics without 
trying very hard. 

44 . Mathematics is not very important to me. 

45 . I just don 't like mathematics . 

[,7 15 1 I ~l I;)'~ i o,o~ 

, 
101 II~ ::<1" 1101 !S,.<j 

46. I am not f rightened or afraid of mathematics J.41 ;t D:l b 1 1 
4d. 1· ,50 

47. I feel I coul d do bet ter in mathematics 
if I tried harder. 

48. I feel anxi ous when someone talks a bout 
mathema tics. 

49. Hathematics is one o f my favourite subjects. 1"67 1510 I~l 11'3 u,41 

50. Mathematics is a very worthw h ile and 
n ecessary subject. 

51. I r emembe r most of the things I learn in 
mathematics . 

52. I feel sure of myself when working mathe­
matics. 

53. I like school very mUch. 

5 4. I don 't l ike to study school subjects. 

55. I have never enjoyed studying . 

56. I have always enjoyed going to school. 

57 . There is very little ne ed for gOin g to 
school for most jobs. 

58 . Schoolwork makes me feel worried and 
confused . 

59. I feel re laxed and happy when doing 
schoolwork . 

i 61. 

School is very interestin g to me. 

I th ink that school is very dull. 

You need to go to school in o rd e r to 
get a good job. 

10"1 10'1 ;;J..c;>5 1105 I,l.l 

1;)5 I:>'~ Ill"1 lSI 1,55 

Ii+- 15 2,00 ;)S~ i". ';l. , 

5~ 1.4-.:>.510 ;lIO / ",':' 
1 

to 
I~b 1;1'1 Il l? /45 1",1~ 

l5 <6 1 <.41 

4 1 51 

1 5 ",I;). 



PAR T B 

Place a tick (~) under True if you feel the sentences are true and a 

tick (.,/) under False i f you feel the se ntences are false 

Tr\.!e FcJ-;e ,:;>, 
SENTENCE Id'" "" • .tJ 0f"~~ 

1. I like mathematics because my friends do. d. I " I. "'3 0,.1 

2. Most of my friends don't do very well in mathemat i cs. 90 II~ ~l;. 
r 

IS!, , ':1,0 
, 

3. My f r iends think mathematics is important. .1.4.1 JI~ 1./ _I : 0,01 

4. Mathematics is not a favourite subject of most of my 
~1 I~~ '~7 ~.l iJ"S friends. 

S • I do not like mathematic s because my fr ie nds do not 5 1 30,\ .H.1 like it. ~Ifoi 

6. I"e do a lot of small - group work in mathema tics 
~d. ~1ld. J<.C classes . 34- ~,1, 

7 . I would like more class discuss ion in mathematics $ 

than we have now. 114 1'1'1 Jo 11. 1,1I 

8. I think we have t oo much homework in mathema tics . (.6 loll .:I. .... 11.1. I.t,,~ 
9 . The homework we have i s. usually interesting . . J.lI: 119 f?4 • 15 4,>3 

10. I like to use objects and otht. r real ma ter ials y,hen 

~ '1i. studying mathematics . Il't II;), "'p!:. 
, 

11. We use many materi a ls other than the textbook in o ur 
math ematics c lass. 105 'ill .lo'l 1'61 1.)}i 

12. I don 't like the tex t book we us e in mathematics. 10 1 5~ J'~ ;ll~ I~~l 

13. I th ink our mathematics books are too difficult. ~l t.g ;}57 .:l.ll. 0.0. 

14 . I t hink our mathematics books are too easy. 4.1" 15 ;).1.'6 n9 0r~ 
15. My father likes mathemat i cs . Jt..l; l0:t 10 1;) 1.>1 

16. My mother likes mathematics. III IS,). 14.:' Ib 0 ,0 /0 

17. My mothe r expects me to pass in ma thematics. J..~ I. 1~5 I ~ '1 "00 

18. My father expects me to pass in mathematics. J.,., ~~s 15 '1 o. ~3 

19. My mothe r expects me to do well in mathematics. lis .lS' ~9 :u ~.'.n 

20. My father expects me to do well i n mathematics. l 'il3 J.1;'t :1,1 ).s IJ~ 10 

21. My mother helps me with my mathematics homework. (,f., 60 ,l.L,.1S ~4 0 , " 

22. My father helps me with my mathematics homework. II~ %5 ;),0 I I '6Q I, .. 
cr .. , .. , .~ t ·., 



PAR T C. 

Place a tick (v) under True if you feel the s e nten c es are true and a 

tick (J) under False if you feel th e s e ntences are false. 

True Fo..lse 
SENTENCE .~ 

I~ ",,<t'1 vf ~ 
l. I prefer Algebra to Geometry. Il? '<0 l"ll. \~4-

2. Geometry is more interest i ng than Algebra. I,""' Ill!) 1:'7 ~9 

3 . Geometry makes me feel nervous and unsure of myself. 49 £.1 ;l.1.5 .. ~:, 
4. I score higher marks in Algebra than in Geometry. 11,,0 IO~ 1 Sit "" 
5. I enjoy dOing Geometry. J,'!>'l ;),5 15 S~ 
6. Geometry appears to he more useful than Algebra. III Iu.'l 1'1;l. ' .. 5 

7. I enjoy Algebra and Geometry equally. II.,., 'l'i 11.1 "5 
B. I cannot see the purpose of doing Algebra. ~'l 't6 Jo15 111& 

9. Algebra is easier thax: .. Geometry. I"~ lib I'll I~~ 

10. I usually understand the Geometry we do. ~1. ;lU.1 ,,~ ?:> 

1l. I usually understand the Algebra we do. ).41 ~'1 1:>, ~5 

to continue with mathematics after 12. I should like ~5l l~8 ~l 31. Standard 7. 

~:> 

Ii) 

i,S,," 

1~"~ 
0,0,.}5' 

• II,I~ 

0,,,," 

• 11.,.:0 

~n. 

0 11.5 
, 
",~1 

1,'b0 

• 4 ,5 0 

" ,.,.0 
.. ... ~ .. ,. 



I 

Sex : 

Date of test : 

Age: 

School Standard: 

INVENTORY OF ATTITUDES TOWARDS 

MATHEMATICS . 

Boy Girl 

1983 I 
years 

6 7 

S+o.nd~d -, 

~0::1~ / So,,!> 

PAR T A 

9=- p ~ 0)001 

(B P ,.; 0 .. 01 -
X P "'" 0,05 

Below are some sentences that describe how people might feel about 
mathematics. 

Place a tick (v) in the column which best describes how you feel about 
each sentence. 

., 
RSr-e.e. J)is~r= X 

SENTENCE 

~ ... " r.x,~. ~"'Ib >?~. 

I. I like mathematics. :l~1 ;U5 80 :1."1 1"7.1I 
2. I'd rather work short problem .. a easy 

1;;l7 I~. 4li than a long interesting one. J.03 "( 104-

3. It scares me to have to take mathematics. 'B ;JCj ;}14- :l15 _:'1 
~ 

4. Mathematics is very useful to everyone . ;),<"0 ;;!..l.j t..' ;;),1 5,1. 

5. Sometimes I work extra mathematics 
IJJ '10 1'05 154- a,4.1 problems. 

6. Mathematics is easy for me. /50 1,,5 151 IO'l ~,.l"' 

7. It's fun to work with mathematics. .;JIO /'1'1 '11 4.5 J"l~11 
8 . I would like a job that doesn't use any t 

mathematics . 1,,0 '50 177 1 '14- l.~ ,~, 

9 . I usually understand what we talking '" are 
B1 :ll\.o 10 J'g II,~, about in mathematics class. 

10. It makes me nervous to even think about I(£) 
doing mathematics. (,5 :'1 . ;;t4<) :til j9.9a 

11. I l ike to solve new problems in mathematics. \ 91 IiI 1110 4-1 '.h1 
12. I don't like to study Mathema tics . /05 1.'6 .;to,;). 1710 .)1 ~3 

13 . I have trouble with some of the terms and .:lId. 1(.,1 '15 /7 0/-,,< symbols used in mathematics. 

14 . No matter how hard I try, I cannot under- 't 

stand mathematics. /4 ;Lb ;;l?,j :J. 1'i/ "55 
~ 

15. Mathematics is important in everyday life. ;J. to:, ;;t;l.4, 44- Jo 4,<;1 

16. I am more interested in mathematics than 
II;) \ '15 J4.~ in most other school subjects. 10), 1 .. "-, 

Cif" '''ST'~' •• , .. , 



r- --------------------------------------.-------r------.,-~ 

I R ~ yJ 
I 9 r e. e. b I ~ <1:-9 r"'2.e. "-

SENTENCE 

f------------- -_.--.- ---- --.. -._. ---.. . ---- . -- _.-

17 . I am not willing to study mathematics any 
more than I have to do. 

@ 

1:':1 .(" 115 JIoi? 8,IJ 
f-------------------------- _ .. - -------f----+---+---+---h:--l 

~u~:~/elaxed and happy when worklng with l'ill 170 IJI., '4- I.~S I 18 _ 

I,.l.o I 19. There is very little need for mathematics "J 0 
in mo st jobs. .;) C 

20 . My marks in mathematics have usually been 
lower than my marks in other school 
subjects. 

21. 

22 . 

23 . 

24. 

I think that mathematics is a very dull 
sUbject. 

I have always enjoyed mathematics. 

Mathematics is not very important for most 
people. 

Mathematics makes me feel wo rried and 
confused . 

25. I have a good feeling about mathemati c s. 

26. 

27. 

28 . 

29. 

You need mathematics in order to get a good 
job . 

I don't like mathematics very much . 

Mathematics is very interesting to me. 

I have a bad feeling about mathematics. 

30. I often think "I can't do it" when a 
mathematics problem seems hard. 

31. Most of what we learn in mathematics class 
is not useful . 

32. I feel calm and confident when dOing 
mathematics. 

33. I have never enjoyed studying mathematics . 

34. Word problems in mathema tics have always 
been difficult for me. 

35. 

36. 

37. 

38. 

Mathematics makes me feel nervous and 
uncomfortable. 

My mathematics marks have usually been 
higher than my marks in other subjects. 

Mathematics helps in other subjects. 

I am good at working mathematics. 

b1 

IJo 

100 

liS 

1'3 I 

, 
\ 91 ~:, b 1\ () 10'6 1+,,,,,+ 

~ 
1'3 6 ~ 5, 1'3\ '31 ''',II;. 

, 
l'il'il "'11 

x 
\11 109 1~1o 1,,5 1.,(". 

Til 4-4- ~'1 

1:'\ 11'3 

11+:' 1410 165 , (!} "5 , ) 

!. ... , , . ~, "'~' 



r Agree :::D i 5 ":'l "'" X' 
! SENTENCE 

gl;l~ f?,"~, \:l '''!>. 1),"':1' 

people mathematics is less 
<iJ 

39. To most I'll I;> I II t., 1,,2, , ~:l~ important than other subjects. !\ 

40. r feel at ease in mathematics classes . 1'6 b 1'09 I~I 55 ' Ii.~( 
4l. I find mathematics very boring. I~ :''5 "-~~ :2.09 

6') 
7,6'0 

42. I would like to belong to a maths. club. 10:' '6~ ""'4- 1 (. I Opj~ 

43 . I am able to work mathematics without 6:1 
trying very hard. '1~ IuS ,;)14- 1:''1 '1,5'i3 

44 . Mathematics is not very important to me . '11 1..1 :tIt., ;W~ I~, ... O 

45. I just don ' t like mathemati cs. '10 19 .;tIl a(;>5 I~, <.ll 

46. I am not frightened or afraid of mathematic s :US • 
19'1 ~d- 45 S,J4, 

47 . I feel I could do better in mathematics 
;<1 1 ;)"-5 aO 1'1 " , 1.6 if I tried harder. 

48. I feel anxiou s when someone talks about 90 59 ~I , I,'~:l. mathematics. 1 <;l:5 

I '10 • 
I 

49. Mathematics is one of my favourite SUbjects. 1 (.5 IS,+- It.. .. 4,~O 

50. f'1a thema tics is worthwhile and x a very 
dl.." .;t.).lt 4.4- ;)Q necessary subject. 1+,,9 

5l. r remember most of the things I learn in + 
mathemat ics. l'i 5 1'0'; II ~ 55 1~ ,S I 

52. I feel sure of myself when working mathe-
'1~ 

i$ 
maties. 11..'1 1u.1o 1'5 '6 l.,lS , 

53. I like school very much . l'i '6 \'D, 10,! 10, i,11 
54. I don't like to study school subjects . III '1'1 1'1(.. Il+S \, I J. 

55. I have never enjoyed studying. 10'\ It~ \ '1~ I", \ • c., \.0 
, 
f 56. I have a lways enjoyed going to school. IT~ Id.~ 1 "!>4- I :;; I I,~~ 

! 57. There is very little need for going to '1 I :l.'l8 1:'1 1 C, 19 school for most jobs. 

5 8. Schoolwork makes me feel worried and Ioj L..J 1t.O :loJ 1,'iS:l. i confused. 

I 59. r feel relaxe d and happy when doing I 'iLl. 1<>4- 1;}.5 11 0 1i'-'1.. 
i schoolwork. 

i 60. School is very interesting to me. JJ.9 11 '1 Til loS 0 ,11 

I 6l. I thin k that school is v ery dull. 59 54- J IL. 'il 110 ",1 1 

i 02. Yo u need t o g o to schoo l in order to :,,,;0, 4- 6 \, 0 ... get a good job. ""'6 , 
".,~ ... •• '~r 



PAR T B 

Place a tick (/) under True if you fe el the se ntences are true and a 

tick (J) under False if y ou feel the sentences are false 

Trlle. FcJ7e 
SENTENCE f.>5l-" ,/J 1''' ~ '" 0,' 

I. I like mathematics because my friends do. 0 3 3<>1 .<.1 

2 . Most of my f riends don I t do very well in mathematics. 1201 '14 1,\0 I-;;C 

3. My friends think mathematics is important. -"q ~aI. ~O 33 

4. Mathematics is not a favourite subject of most of my :100 1'02 "'1 "I. friends. 

5 . I do not li ke mathematics because my friends do not J 5 '05 1;'1 like it. 

6. We do a lot of small - group work in mathematics 
<+.'1 'll ;),5& classes. .111 

7. I wou l d like more class discussion in mathematics 
than we have now . I'll In 110 1.1. 

8 . I think we have too much homewo r k in mathematics. 14- ~S ;l. >.) lSI 

9. The homework we have iS , usua lly interesting. I~t,. lSI I;):' '1~ 

10. I like to use objects and oth~r rea 1 materials ... ,hen 
1'59 st udying mathematics. Iw.- 1t.'O 100 

I!. We use many materials other than the textbook in our 4:l. 1~ ~ ~S ;)o~ 
mathematics class. 

12 . I don't like the textbook we use in mathematics. 10 '51 'l'l 1'21 

13. I think our mathematics books are too pifficult. gl 4 10 ;);).10 1'1'6 

14 . I think our mathematics books are too easy . .1'1 ,3 ;>1 '6 ;).1\ 

15 . My father likes mathematics . ;).1;> IT, '14- 101. 

16 . My mother likes mathematics. 14" 1;>1 11.4- \11 

17. My mother expects me to pass in mathematics. nl nO .. 5 14 

18. My fa t her expects me to pass in mathematics . ;111 n~ '~D 'l 
19. My mother expects me to do well in mathematics . 2, I ;),14 ,(., '!.o 

20. My father expects me to do well in mathematics. y,~ ~Il 12> :n 
2I. My mother helps me with my mathematics homework. 4-;). :.\ :J.1.'5 ;).10 

22 . My f ather helps me with my mathematics homework. '13 b4- :lJtj. ISO 
G . .. ,~. u, •• , 

/i..J. 

' ,'iO 

u ~1 . ' 

1* 
' \4.'+ 

",~" 

d Ill. 

l.,l_ 

, 
'+:> 
6> 
1,<. 

0,'-' 

l,~7 

O,'~ 

~ o 

x 
. .,15 

~,," 

u,(" 

I,~:>: 

• 
5 , ;~ 

I~. 

Il~ 
I~;FI 
\,l,lI 

1,10 



IV 

PAR T C. 

Place a tick. (./) under True if you feel the sentences are true and a 

tick (./) under False if you feel the sentences are false. 

True Fo..lse 

SENTENCE ~;r " . 1:-4 
C!;JO';; ",0-'> b;. 

L I prefer Algebra to Geometry. III II" .,0 1,1 

2. Geometry is more interesting than Algebra. I"," 1:'1 1,5 1"1 

3. Geometry makes me feel nervous and unsure of myself. '10 ~5 1., 1~1 

4, I score higher marks in Algebra than 1n Geometry. IllS 1,1 Id:t II:' 

5 . I enjoy doing Geometry. 1'1 ~ 11'1 114- "5 
6, Geometry appears to be more useful than Algebra. '14- '1/ .l.J" 1<'1 

7. I enjoy Algebra and Geometry equally. I:tO I () '+ I~l J<..D 

S, r cannot see the purpose of doing Algebra. io <OJ. l'1 1'3;). 

9. Algebra is easier than . Geometry. 11, 1 . I ,,~ I...., • C1oIo 

10. r usually understand the Geometry we do. ;)oS \~l 10," $l 

II. r usually understand the Algebra we do. llS 1'0(, 'ill '5g 

12. r should like to continue with mathematics after 
Standard 7. 

;}1"1 :nl li8 17 
0.> • 

'x.p 

CIl 
1,0l-

~<.J 
~~ 
J,,.o 

'f.~} 
• 
5,01 

0,10 
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~5~ 
o , L.~ 

'" /4. 1 .. 4'1 

U •• ,~, 



Sex : 

Date of test: 

Age: 

School Standard: 

INVENTORY OF ATTITUD ES TOWARDS 

MATHEMATICS. 

Boy Girl 

1983 L 
years 

6 7 

P 

b o 8 s 

Stt::l (.. / Std 1 
7 

A R T A 

+ p ,,; OJOOI 

lD P "" 0.)01 

X P ~ 0>05 

Below are some sentences that describe how people might feel about 
mathematics. 

Place • tick. Iv) in the column which best describes how you feel about 
each sentence. 

Rsr<.e. ]) ;sa.sr= "'£ 
SENTENCE 

f-,f:r I.- ""~, I~.b Stll 

I~ Bv',P "'~ e.,,-.p 
L I like mathematics. 'ill. :l \la, I IJ,t 11,"1 () ,e'1 

2. I'd rather work a short easy problem 
4.9.1. than a long interesting one. 50,4- 4:z',O £J,e O, '~O 

3. It scares me to have to take mathematics. I() .'\ 11,9 8~.1 ~'2, \ 0.11 

4 . Mathematics is very useful to everyone. 94.5 '11,,,- s,c:, il,(, 1,9(" 

5. Sometimes I work extra mathematics 
44..9 problems. ;)(,,9 55 .. 1 ~ "'.I ~,4j 

6. Mathematics is easy for me. 51 ,-'1 55" 4.:1" (;.4,1 0,:)'1 

7. It's fun to work with mathematics. 10'.0 S,.o, 19.0 111.4- ",oJ 

8. I would like a job that doesn't use any 
mathematics. ll.1 Je,5 7;l ,':. ''1, c;, 'l ,~'1, 

9. I usually understand what we are talking 'tl,.:l ~~S 1,1,4-about in mathematics class. IS,,,).,) ii,S 

10. It makes me nervous to even think about 
doing mathematics. I,~ II ,\ 1';>,1 se,9 ~,:l~ 

11. I like to solve new problems in mathematics. ,9.'1 '60.1 Jo,1 1'1. " o ,v<: 

12. I don't like to study Mathematics. ;).1,4- .n."1 l~,\. -'.;l, , ~.D;). 

13. I have trouble with some of the terms and 
b8,4-symbols used in mathematics. "'4-,J., "!'S,& 31.(" i ,o). 

14. No matter how hard I try, I cannot under-
1;),4-stand mathematics. 10" 'il7.c.. \1.9 . :, 0,19 

15. l1athema tics is important in everyday life. '1,+,;). 91,8 50 ,- g,';). \. Ii 

16. I am more interested in mathematics than 
in most other school subjects. 38.0 "-1.8 Iod.,a 5-9 ,a. o,~c 

GU' ' .. u' ' ..... 



r Rgcee. .1::: .. s ":') '""'" x..~ 

SENTENCE 
S~t.. Skll S~(. 5kll 
ex.1l~ [l,~, ~jS ~, 

17. I am not willing to study mathematics any 
~.9 31,1 10,1 i.e, 'i C1G,\ more than I have to do. 

lB. I feel relaxed and happy when working with 
numbers. 101,1 ~9,1 38,'''' 30,'.:> .~,~~ 

19. There is very little need for mathematics 
in most jobs. (",b 9,4- '1?> ,4- 90,~ 1,45 

20. My marks in mathematics have usually been 
lower than my marks in other school 33;:' 3(.,'1 (.1" (" -;" I G,II sUbjects. 

21. I think that mathematic s is a very dull 
II" ~'2,:?> subject. I~, " e7.7 O,c5 

22. I have always enjoyed mathematics. ~'1, S ~",4- 3~,~J 3~." 0/ .. 7 

2 3. Mathematics is not very important f o r most 
3,I.l. people, 1'2.,10 )''5, 0 £1,4- 75",0 

2 4, Mathematics makes me feel worried and 
1'1,0 I'o,~ confused. BI,O GI, I 000 , 

25. I have a good feeling about mathematics. I:> .... ' ..... l :l~,(. .;J5, ~ () .C5 

26. You need mathematics in order to get a good 9~,) '21.1 1,1 I~,~ job. 2>,1 }. 

27. I don't like mathematics very much. J4., I 14,~ ,S,'I 75,-a O,ec. 

2B. Mathematics is v ery interesting to me. '0,1 ''!> ,4- ~'1,,, :l. .. , !. 0,1.1 

29. I have a bad feeling about mathematics. 1(' ,I 1(",0' -63}'1 ~4,0 o, oc 

30. I often think. "I can' t do it" when a 
Si",~ 44, :, mathematics problem seems hard. 55" 4?> .i C,ol 

31. Most of what we learn in mathematics class 11, '). ~.1. " is not useful. '2:l, Z 7~,1 1,L..4 

32, I feel calm and confident when do ing 
b:!., '1 ~ 4., " mathematics. ?'to,1 3'5,7 0,01 

33. I have never enjoyed studying mathematics. :u.,b ;':0, 0 17,4- '1,0 "pI 

34. Word problems in mathematics have alway s 3£,,, w... 7 ~I,'" 55," been difficult for me. J,IS 

35, Mathematics mak.es me feel nervous and 
1';'0 1'6,0 "",1,0 ~,o uncomfortable. cp~ 

36. My mathematics marks have usually been 4-1,% 5~;1 5::1,J. l;.!', :, I,l~ higher than my marks in other subjects. 

37. Mathematics helps in other subjects. el,% ~5,1 1"3) ;). 1,+,,, I, l\.." 

3B. I am good a t working mathematics. (.~, 5 59."3 3(",'5 4-0
J
'l 0,'74-

" .. '" ,.~. ,.,~, 



\I 

~--------------------------------------~-

SENTENCE 

To most people mathematics is less 
important than other subjects. 

I feel at ease in mathematics classes. 

I find mathematics very boring. 

I would like to belong to a maths. club . 

I am able to work mathematics without 
trying very hard. 

Mathematics is not very important to me. 

I just don't like mathematics. 

I am not frightened or afraid of mathematics 24,7 '9.I,{,.. IS ,:) I~,u... 0/10 

I feel I could do better in mathematics 
if I tried harder. 

I feel anxious when someone talks about 
mathematics. 

Mathematics is one o f my favour ite subjects. Sc.,.,q L~/I 4-'?l,1 31...,') J,c5 

Mathematics is a very worthwhile and 
necessary subject. 

I remember most of the things I learn in 
mathematics. 

I feel sure of myself when working mathe­
ma tics. 

I like school very much. 

I don't like to study school subjects. 

I have never e njoyed studying. 

I have always enjoyed going to school. 

There is very little need for going to 
school for most jobs. 

Schoo lwork makes me feel worried and 
confused. 

I feel relaxed and happy when doing 
schoolwork . 

School is very interesting to me. 

I think that school is very dull. 

You need to go to school in order to 
get a good job. 
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5;),9 4.5,1 1)11 
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PAR T B 

Place a tick (./) under True if you feel the sentences a re true and a 

tick (v) under False if you feel the sentence s are false .. 
Tr"e FaJ,>!!. X-J. 

SENTENCE ISiJ'c °/::. "*J 1 S;r~ s't1' 
1. I like mathematics because my friends do. 0,'" I,. qq,," ~,& I,u., 

2. Most of my friends don't do very well in mathematics. ~~.\ '-<,5 5l..,9 !.l,S : 1,1(., 

3. My friends think mathematics is important. i2U I 
-n.1 :l..l,' 15,(" 1,1,>-

4 _ Mathematics is not a favourite subject o f most of my 
,5,' friends. /,,1.,4 l.4a ",C 0, I\, 

5 . I do not like mathematics because my friends d o not 
J,t. like it. ~,c 91,4- Qil,o (j Ie , , 

6. We do a lot of small-group work in mathematics 
i-'21,~ c lasses. I~,'t 1\,1 N,~ D,", 

7. I would like more class discussion in rna thema t i eg 
I~" than we have now. 1.1,0 ~I,i ;)7,0 0,0.\ 

8 . I think we have too much homework in mathematics. ,9,l 14,g (,<" \, (.£: '/H •• 

9. The homework we have is. usually interesting . . ~5;; (.1,9 3t..1 .&,1 0,1.1.0. 

10. I like to use objects and other real materials when 
S~" 35,0 I."~ studying mathematics. (.S,o 4..1,0 

materials other than the textboo k in ~ 11. We use many our :>r, \! I~.r. \.S,} "~.4 I",~ mathematics class. 

12 . I don't like the textbook we use in mathematics. ;U,;). ~;, ... I~,'l 'c,L C, ~I 

13. I think our mathematics books are too difficult. 11.5 I£,~ -a.J ,S 'il1,1 '-',11, 

14- I think our mathematics books are too easy. '",S I~.s ~-' " 14,S Co .'l 

15. My father likes mathematics. tn,1 I~. J~" ~l,o cP4 

16. My mother li kes mathematics. 55,S S'l.,c "-4,5 4£, 6 ,1..1 

17. My mother expects me to pass in mathematics. ~~,I 94,' ?,' 5,1 \ ,~7, 

18. My father expects me to pass in mathematic s . ql"l ~~,3 :~;" ,,1 10,01, 
19. My mother expects me to do well in mathematics. 9~o B1.1 i\,D I;),) ~.I.o 

2 0 . My father expects me to do well in mathematics. ~o,q 8&,9 9,1 11.1 P.<;~ 

21. My mother helps me with my mathematics homework. I&/'l Il,l '<1,'2 ~l.l ~Pl 
22 . My father helps me with my mathematics ho mework . 01,0 ~~,J L9,0 11;; 1,r.S 

('("' 0<$ _N' 'M, 



-.Y-
PAR T C. 

Place a tick. (.,/) under True 1f you feel the sen tences are true and a 

tick (...J) under False if you feel the sentences are false. 

True Fo.lse 
SENTENCE ~~'t. 0/" 

>11:1, ~b Ji1 
l. I prefer Algebra to Geometry. l'1.1 w.. ... '1o,-g 5~.1 

2. Geometry is more interesting than Algebra. ... 5 5,,1 >.JS 4\1 

3. Geometry mak.es me feel nervous and unsure of myself. I ~,G 1« )4- tS.o £1. <-

4. I score higher marks in Algebra than in Geometry . ".- 5,:1 U,S 41.;\ 

5. I enjoy doing Geometry. 19.,5 11 ."- liS 1<.,,!,. 

6. Geometry appears to be more us eful than Algebra. 54.4 3'-" 4S,c I.,c.. 

7. I enjoy Algebra and Geometry equally. 3\..1 t.:l ,1 ~ .~,~ "', 
8. I cannot see the purpose of doing Algebra. ll. 4- ~S.~ (,1. '- 14,l 

9. . Algebra is easier thal! , Geometry. 11,4-

""" 
L.~&.l.. 55.1 

.- . 
10. I us ually understand the Geometry we do. ~,c 1~,1 1:l ,O 1~..> 

1l. I usually understand the Algebra we do. C,.C le," '!'I,e :1\< 

12 . should like to continue with mathematics after I ~'. c ''l}l Il,l "', 0 Standard 7. ., I 

;(} 

" k,.,11 

:;:;0 
1,1, 

,~,\ 

1 :~5 ., 
11 ,07 

_.n 
;.J,l ~ 

9 ,1 .. 

li~ , 
~Jt..." 
~ 

5,15 
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Sex: 

Date of test: 

Age: 

School Standard: 

INVENTORY OF ATTITUDES TOWARDS 

MATHEMATICS. 

Boy Girl 

1983 I 
years 

6 7 

PAR T A 

=j=- P ~ 0)001 

<D P ,.; 0 ... 01 

X p~ 0,05 

Below are some sentences that describe how people might feel about 
mathematics. 

Place a tick (vi in the column which best describes how you feel about 
each sentence. 

R3r e.e. ::D i ""-9("«: --£ 
SENTENCE 

Is~t, 
c/o o/~ % 

s.1-d1 ~dl. '=-f d7 
Iq,rls f5'~1s <;j,~ls g.ds 

I. I like mathematics . ~,O 'n,Oj 14,0 :;It., I 1':10 

2. I'd rather work a short easy problem "-
than a long interesting one. 5",,~ ~ 1..1 4.1,"1 :33,'\ 4,o\, 

3. It scares me to have to take mathematics. 19 . ~ '""'.'!> 'i/o ,I. 1.'\1 9~1l:, 
4. Mathematics is very useful to everyone. 9,.0 84,1 ),0 15,,, ,6,~ 
5. Sometimes I work extra mathematics 

~9.1 :l ,I .. !> problems. w..:> 5.",?, Ioo/~ 

6. Mathematics is easy for me. 58,0 " ~,~ 4;;),0 51,1 5,17 

7. It's fun to work with mathematics. ~I , jl l.>l ,4- 1'6,J 31.1.. I~,e 
8. I would like a job that doesn't use any 

3 0~b lW,~ 5"1.1 
lit) 

mathematics. ~(lJ4- "\, }~ 

9. I usually understand what we are talking 
, 

about in mathematics class. ~~,1 17, ) 15,3 :J;) ,0;: '0,1" 

10. It makes me nervous to even think about T-
doing mat.hematics. II, I ;l..1,~ ~~)'1 7?-,2 II ,'OS 

lI. I like to s o lve new problems in mathematics. lit, ':, 1.::1,;) lSS :1'1.'8 II~~ 
12. I don't like to study Mathematics. :u. ,4- 14,~ 1,,'- 1.5,8 

, 
4-."" 

13. I have trouble with some of the terms and 
51.,1 b~,1 4-,.3 "",)'1 

I® 
symbols used in mathematics. lO}\.. 

14 . No matter how hard I try I I cannot under- f 
stand mathematics. 

1 'h,,+ :).4,1 '1l1o., 10 '7S,'i 1I,11. 

15. Mathematics is important in everyday life. 91,1 <OS,l ~,"1 I",:, ~t.4 
16. I am more interested in mathematiCS than 

1...1,1 in most other .s ch ool subjects . ,,\",5 5~;~ l.1.5 1,1Q 
C(w , ~ .", ," ' WI 



r--- x: R 9'-e.,,- J:) , s ":S ""'-

SENTENCE 

~J~ 
oJ..:. ~G'l. ~(jl 'S~, 

q,~ .. q.~~ 9':'1" 19,1" 

t 
17. I am not willing to study mathematics any ):2,0 4.;,0 I~IO 51,0 15,JI 

more than I have to do. 

18. I feel relaxed and happy when working with 
(,S,~ 01+,7 .l ,(. ... numbers . 59.D 4.\,0 

19. There is very little need for mathematics 9 .... 1;).,4- '1 .. ,8 '"',(, 1,59 in most jobs. 

20. My marks in mathematics have us ua lly been (B 
lower than my marks in other 
subj ects. 

school "0,1.. "-1,1 101.1+- S'?,o 't., ., 

21- I think that mathematics is a very dull II, 't dl,'i\ .gi,':). 7'8,). ii,).;). subject . 

2 2. I have always enjoyed mathematics. '1 1, 0 5'6,0 :l.9,o ~,o if.~4 

2 3. Mathematics is not very important for most " people. .lS",5 "9,1 .14;:' 1.<>,9 1,,17 

24. Mathematics makes me feel worried and I~ 
confused. .;)1,1 1:l,\' l~,:, ('1,4- '1,1~ 

25. I have a good feeling about mathematics. 14-~ 5"'1." ').5.8 4.(;,1 
.f 

15,59 

26. You need rna therna tics in orde r to get a good 'll,o, 
f 

job. 114,~ I,.,l ;)5,1 IS,47 

27. I don't like mathematics very much. :>'1,1 7>1.5 1;) ,"I I.~S '{ ... .., 
28. Mathematics is very interesting to me. 1,,-.'? :0'1.0 :15,;). 41,0 1\11 

29. I have a bad feeling about mathematics. IS,1o ';).1.,1 ~4A 1,,0. iI ,o;o 

30. I often think "I can't do it" when a ';;'2,9 1,1.-. J 36.~ mathematics problem seems hard. U-I, I I , ~I 

3l. Most of what we learn in mathematics class t 
is not useful. I" ,:.t :l ,,-, 4- 'll;. i 15,(. I.,W;. 

32. I feel calm and confident when doing (.(.,'1 
4< 

mathemat i cs. 50,8 30,,1 4-'1,'l I",S<; 

11,,,-
, 

33. I have never enjoyed studying mathematics. ;l0,1. :l> .. ::. (''A,1 S/~).. 

34. Word problems in mathematics have always ~ 

been difficult for me. [,,1,1 55,1 S .. ,'1 l4J;,:, 4.S~ 

35. Mathematics makes me feel and X nervous 
I~,S ;J. 5,4- 'illS '74,1. uncomfortab le. 4...7 

36. My mathematics marks have usually been 
@ 

higher than my marks in other subjects. ." 3 ,S ~,O 4 , :2- '58,0 t ,l.~ 

37. Mathematics helps in other subjects. 17,~ 1..'1.1 ;);),10 :!."'~ 1:"'11 

38. I am good at working mathematics. (,1,5 4-10;>;' '3£,5 5,,;1 It,"" 
~ I" , .. 'A~T '. ,<0' 



-

! AS r-e. e :::D I 5 ":'l "'" X' 
i SENTENCE 

~Jt -;;e, % 1_1,' 
":',Idl. stJ7 

19'rl~ Igl~ls oris 9"6 0' 

39. To most people mathematics is less 5(.,4- (.),2 '-".lD rl7,~ J.,JO important than other subjects. 

40 . I feel at ease in mathematics classes. 1.3,(" /"c,,- 2(.,4- r~ ,,9.4- II,£~ 

41- I find mathematics very boring. 1",'1 :B.~ '2,,1 
t, 

,,- ,J,I 4-,S1 

42. I would like t o belong to a maths. club. 35.4- "".1. 1.4.t,., (.(.,4- ! 0 ,~) 
43. I am able to work. mathematics without 

trying very hard. ",.J ;,. "c,.:> &-1. 'a 1.'1.1 !o.J5 

44. Mathematics is not very important to me . It....,...,. ,;)'1, \" £s.~. '01+ i,J'l 
45. I just don't like mathematics . 1-&,'2 ,1'1=- "'el,:l -''',1 

(1) 
9,u.' 

46. I am not frightened or afraid of mathematics I~.l I,., ;)1 , b ;J(.,1 ;l,w.,. 

47. I feel I could do better in mathematics 
K9.~ if I tried harder. 9",1. lo,l 9,11 o,o~ 

48. I feel anxious when someone talks about 
mathematics. 3D,\' ::>"1 , '> .. \ ... 70,1 0,1). 

49. Mathematics is one of my favourite subjects. 5"1,,- S?',I 40,4- LeI., ? :1,1, 

50. Mathematics is a very worthwhile and )( 

necessary subject. '\e,g ~S.7 '1, ;) 14-, ." 3 ,~~ 

51- I remember most of the things I learn in + 
mathematics. '11,,0 (, ".s ;>.;l,o ~I.:S 15,'&; 

52. I feel sure of myself when working mathe- f 
matie s . (,.5.(. 48,S ·4,4- 51 ,S , 1'2,41 

53. I like school very much. 10,1 (.4-,5 1.9 ,C, 
1 

3S,SI J,I'1 

54. I don't like to study school subjects. :'1;.,1 3(', :J (,:o,~ (.",~ 0,14 

5 5 . I have never enjoyed stUdying. 1.9,8 ?'55 \.0 / :1- ~u,'5 .. n. 
56. I have always enjoyed going to school. (,~, I 'O1.,l,. 61",'1 u.~,l. l l,'iO 

57. There is very little need for going to I 
school for most jobs. 4,5 J,'i 'los. 5 "17,1 :1''(;);)' 

58. schoolwork makes me feel worried and li,).I I,C~ confused. 1'/,,'3 ~1,8 '&1,5 

59, I feel relaxed and happy when doing 1.;)..4- 5'1, ." :n,\. it-o,1 c, ~~ schoolwork. 

60. School is very interesting to me. 11",1 lu..,(. :l~.9 ~S.4 °ll'i 
< 

61- I think that school is very dull. i:' ,1 1"1 , ;J 81.,'1 "'60,'<1 4 ,>(, 

62. You need to go to school in order to 
"Il ,g q~;l get a good job. ;), ). I, "?:, 0,17 

.. ,,, ......... ' 



PAR T B 

Place a tick (~) under True if you feel the sentences are .true and a 

tick (~) under False if you feel the sentences are false 

Tr-Lle FoJ,e. )!..,j. 

SENTENCE ,.» " ~~' .J>"'0" ~ ~ 

1. I like mathematics because my frie nds do , 0,10 0.0 ~~,'t 100 I,~~ 

-r 2, Most of my friends don' t do very well in mathematics. Y2,1 t.;) " ",, 5" , 1\),; 

3, My friends think mathematics is importan t . P'l1> 
I~ 

lS,l 10,1 ~I.' S;ll 
4. Mathematics is not a favourite subject of most of my 

S~,~ friends. V;, I 1.0,4 ~9 ;),07 

5. I do not like mathematics because my friends do not 1,1. 0,1. qg,4 'i"l." I,~?> like it. 

6. We do a lot of small - group work in mathematics t. 

classes. 1<:>,) 11.,0 gcU 114,o 4,s:. 

7. I would like more class discussion in mathematics 
1.1. ~ Lt.. 38,: 1.,. ~ th an we have now. <>.:\8 

8. I think we have too much homework in mathematics. ).1.0 l4.1 lQ,c .5,9 ~>,~S 

9. The homework we have is_usually interesting" . . 1.\; 59.'i :l£...,a 4b,1 I!,'Z 

10, I like to use objects and other real materials ylhen $ 
studying mathematics. tt.., 5 t." 15.1 I.'i,' 10,t. , 

II. We use many materials other than the textbook in our 

~" 
to 

mathematics class. 13.1 ~\.,~ .... " n,~ 

12. I don't like the textbook. we use in ma themat ics. ~,l n,t ~1,~ 11,~ I't;'~ 
13. I think our mathematics books are too difficult. JI.). 

'x-
I~,). '21,Q ll.b 1.,01 

14. I think our mathematics books are too " easy. 14.1. q,,,- '25," ~c,l 2.,11. 

15. father l ikes mathematics. '11,1 ~"r,l. ll" 'lo,L 
x My 5 ,S 

16. My mother likes mathematics. 54," w"l LS,S S' •. ~ I~,i\ 
17 . My mother expects me to pass in mathematics. ~"" Illl,l 5.1 11,4- t.l' 
18 . My father expects me to pass in mathematics. QS.1 9c,1 ..,g 9,a " S,IL. 

mother do well in mathematics. 15.1 • 19. My expe cts me to 81.1. ';'14 l..,g 1'i,l.S 

20. My father expects me to do well in mathematics. 9c,1 !lI..>. 9,~ P>Z Iii.> 
.,. 

21. My mother helps me with my mathematics homework. J.I,o 11,1 19.C) sc., 5,'~) 

22. My father helps me with my ma thematics homework. 3\.,0 lo,'> l.l ... C b~,l ~"1 
c. ... , ..... • •• 



PAR T C. 

Place a tick (v) under True if you feel the sentences are true and a 

tick (../) under False if you feel the sentences are false 

Tr-ue Fo.lse 
SENTENCE "pv c-¥>'I. 0'" c,JY"\ , 

l. I prefer Algebra to Geometry. t.o,~ 51.1 5~ .' ~l .; 

2. Geometry 1s more interesting than Algebra. ~A "''''.0 ~.~ '5"1,C 

3 . Geometry makes me feel nervous and unsure of myself . 15,1. lV, <21 .. 4- 10,1 

4. I score higher marks in Algebra than 1n Geometry. 51,0 CoO , '~ t.~.o 1'., 
5. I enjoy doing Geometry. 1~,1. (1,'1 :n.'1 '",1 

6. Geometry appears to be more useful than Algebra. .)1,'\ lo,t 1.1,1 ~~.~ 

7 . I enjoy Algebra and Geometry equally. ..... j '~.1 51) (,o,~ 

8. r cannot see the purpos~ of doing Algebra. pi,';, :U,t '11 ,1 11.1-

9. Algebra is easier tha~ , Geometry. '3~) 'S.1.4 ("'O,~ .. 1,1, 

10. r usually understand the Geometry we do. g"-, ~,ll IS.:!> '3~.} 

1l. I usually understand the Algebra we do. l.,~ n,~ ';I;. )1., 1 

12. r should like to continue with mathematics after 
'i!o,~ 'r.~ 1'\..7 ~I\l Standard 7. 

%" 

!'~,1)' 
+ 
H,~ 

t9:> , 
~ 

5,,,,, 

+ 
1,l,~1 

• "'.1,1, 

'?>,18 

.l)So 

If"Ol 

'1'" " 
O ,~~ 

<t> 
b ,lt,. 
.... ·,.t 



Sex: 

Date of test: 

Age: 

School Standard: 

INVENTORY OF ATTITUDES TOWARDS 

MATHEMATICS. 

Boy Girl 

1983 I 
years 

6 7 

PAR T A 

+ P ~ 0)001 

CD P .: 0 ... 01 

X P ~ 0,05 

Below are s o me sentences that describe how people migh t feel about 
mathematics. 

Place a tick (v) in the column which best describes how you feel about 
each sentence. 

Rgre.e ]) i "a.s~«o -x: 
SENTENCE 

;., % % fr 
Iql;-\~ ~""" Ig,rls ~ 

I. I like mathematics. '21.,0 ~." 1 I'-+-o I;). ;<a (), \'\ 

2. I'd rather work short problem X a easy 
5'S,~ 41,1 4.~, (. 3,le. than a long interesting one. So,\>-

3. It scares me to have to take mathematics. ICL4- 10,'1 '<?O," ~'l,1 Il()~ 
4 . Mathematics is very useful t o everyone. 9~,a 'l4. S 1,0 5,5 0,5'& 

5, Sometimes I work extra mathematics 
t..J",:l- 4t,.,'l S""/~ SS,\ problems. 0,1 0 

6. Mathematics is easy for me. 5S,a 5 '1,' 4.;),0 l..:l ,:. O,CI 

7. It's fun to work with mathematics. \11,8 ~I ,O I~,& lel.O 0 ,07 

8. I would l i ke a job that doesn't use any 
30,'" ':11.1 I),~ mathematics. t.<r,L.. O,Sl 

9. I usually understand what we are talking 
81+..1 about in mathematics cla ss. ~4,1 IS,~ IS,3 D,eo 

10. It makes me nervous t o even think about 
11,1 I,":, doing mathematics . '6~,'\ "IJ,l :),55 

I!. I like to solve new problems in mathematics. It,.,S l"l.'i :l.S.S ~O,I ~,4) 

12. I don't like to study Mathematics. ;)(..,4 :n4 I~. t. l~,,,, O,llo 

13. I have trouble with some of the terms and S'I.,I I.~'). 4-~ , ~ 65,S symbols used in mathematics. 3,42 

14 . No matter how hard I try, I cannot under-
I 6 ,It-- I).,~ ~",,<, ill, ~ stand mathematics. D,I} 

15. Mathematics is important in everyday l ife . "II ,I '14,::' 'S,"1 5,8- J,co 

16. I am more interested in mathematics than 
1n most other school subjects. t..1,1 ~'Ot,o S<,l,~ bd,o C,'I>t 

G." .~ .... , .. ,~, 



-----
~, , -- I R~v e.e. .J:)'S''::'lr= X 

i SENTENCE I '5 fd 10 '5lc)(. SlO" Ski (, 
q,rI. ~~ i~+~h ~S 

17. I am not willing to study mathematics any :lB,o lQ.'i 1J.o 70.1 O,l!" more than I have to do. 

18 . I feel relaxed and happy when wo rkin g with 1.5;" tol. I 31;,7 J'i!, :0 C,a.l, numbers. 

19. There is very little need for ma the matics 
9,~ (" ,L 9", ~ '1",1. I, t, 1 in most jobs. 

20 . My marks in mathemati cs have usually been X 
lower than my marks in other school 3D,1o 3%, " '-'t, 4- (,,1, I ~,k 
subjects . 

21. I think that mathematics is a very dull 
II, '2 Ii, I '\S'a, :l. ~'O,,, subject. o,eo 

22. I have always enjoyed mathematics. II,D 1.7,<;; :l. '1. I:) 2.:l,s O,£.~ 

23. Mathematics is not very important for most ~ 

people . ::tS,5 I "J, b '4,5 '21 ,4- 3,93 

24. Mathematics makes me feel worried and 
;}1,7 11 ,0 confused. I'G, :, '21,0 O,!OS 

25. I have a good feeling abou t mathema tics. ',,-,;). • ".4 1.5,'3 JI,., \. 0,05 

26. You need mathemati cs in order to get a good 
, 

job. 1$., " g ~,:, i.;!" 1,1 4, CoS 

27. I don't like mathematics very muc h . :11 , I ;).4 , 1 ':1,9 .5.'; O,b-o 

28. Mathematics is v ery interesting to me . 1l;.,2, 1 0,1 h,) :t9,C, 1,('1 

29 . I have a bad feeling about mathematics. IS.\" 11.,1 'tl4..4 -;:3.1 o,cJ. 

30 . r often think "I can't do it" when a 
S~J'1 t...,.1 ,1 l..?:.,a p,w.. mathematics problem seems hard. '31.) 

31. Most of what we learn in mat hemati cs class II. , ;J. 17 , .) £3,\! "\l;),3 0,01 is not useful. 

32 . I feel ca lm a nd confident when doing 
~(", 'i (.~,'1 '? 0" 1 3(',1 0,<;9 mathematics. 

33. I have never enjoyed studying mathematics. l:l, (., :;1) ,10 17,u .7,4- c).DC 

34 . Word problems in mathematics have always X 

be e n difficult for me . L..1 , 1 3'3,:' S.l..9 (,1.1 4,~i+ 

35 . Mathematics makes me feel nervous a nd 
I'O,S 19.0 '61.5 !o,C! uncomfortab le. '61.0 

36. My mathematics marks have usually been 
5:!., 'i L..l .1l W.,;) 5.) ."- d,I '" higher than my mark s in other subjects. 

37. Mathematics helps in other SUbjects. 1","- 1<1.:6 :).J ,t. I "',~ ',10 

38. r am good at worki ng mathematics. ~1 , 5 V;, S '1~,5 11.,5 ",;lb . ,. ' u ' .• ,~ . 



1--' Rsree. ::J) 's "5"'" x' 
SENTENCE 

<;~ sQI. sg~ lid" - 10 

q,~I", !Bcy~ I~,ri~ &:-8S, 

39. To most people mathematics is less '5(,,4- 55,1 4-:"(" 4-4,~ 0,01 
important than other subjects . 

40. I feel at ease in mathematics classes. 1~,10 I.'i.o :)(.,4- 31.0 I, '51 

41- I find mathematics very boring. 110,9 '4-, .l '2:>, I ~S.'& . 0,'12 

42. I would like to belong to a maths. club. :'lS.,+- ;)5,ll ("4-,(" ~4-, :l ] 0,01 

43 . I am able to work mathematics without 
15 JI trying very hard. 3;), ;} 4-1, :l l.l, '8 5S,8 
: ' 

44. Mathematics is not very important to me. /4-,(" ID,9 ~S,4- '2~,1 j l,78 

45. I just don't like mathematics. 1'3,Z Id,4- g 1 ,). '<1,10 ! 4-,4e 

46. I am not fr igh tened or afraid of mathematics IB,l S/j...1 ;11,2> 15J~ 3,50 

47. I feel I could do better i n mathematics 
'1<',1 (,,'1 if I tried harder. <69.8 10,:l. 1,9io 

48. I feel anxious when someone talks about 
:>0,10 ,14·,5 10'1,4-mathematics. '5,5 12,14 

49. Mathematics is on e of my favourite SUbjects. 5<). I., 5(.,9 40,4 4-~,1 , C ,41 

SO. Mathematics is a very worthwhile and 
90, Z 9:>, S 9,d. Io,~ I,'H. necessary subject. , 

51- I remember most of the things I learn in 
12,C mathematics. '10,1. ~p ::\ 3,lt- 0,11., 

52. I feel sure of myself when working mathe-
11 , :+ <. 4-,4- :2i.& !p>09 matics . 1.<;; I. 

53. I like school very much. 1 0 ,1 '51,'2 :.19,9 411,'1 , ~;;,,," , 
54. I don't like to study school subjects. 3 4-,1 ~ci.!~ 1.5,-:' 1.0,'). I,l.l 

55. I have never enjoyed studying. 3'1.8 lL4, 9 Coo,~ 55,1 /.'55 

56. I have always enjoyed going to school. b~ , 1 ~,4- ,,1.,,9 S<.,l. 
I , 

1(..,':.; 

57. There is very little need for going to 1 
school for most jobs. 4-:5 5, 5 'lS,5 '\'1-,5 : "'-!» 

58. schoolwork makes me feel worried and 
i?,S :O~,lt- 1,- , (. ld ,l~ confused. ~1.5 

59. I feel relaxed and happy when doing 'I' 
schoolwork. I.d,4- "-1,1 3,.1., 5J,9 1~ .. 9~ 

60. School is very interesting to me. II. , I --rCA ~?>,9 ,)q,1. :l ,4-:> 

61- I think that school is very dull. \ 0., I 1'8,10 SIo,9 '81,4- ~,~ 
62. You need to go to school in order to 

91, II 911,& :),d. I,i OJI.}. get a good job. 
". , .... ... ~, 



'v \ \ 
PAR T B 

Place a tick (~) under True if you feel the sentences are true and a 

tick (J 1 under False if you feel the sen t ences are false . . 
Tn.,e FoJ.,e. x..' 

SENTENCE ~~ er~ I~-,<l; Ii':. 
I. I like mathematics because my friends do. ",I. c,4- 99,,+ ~~,,-, oJd-t 

2. Most of my friends don1t do very well in mathematics. ;).~,1 4~,1 'Tt,?> S(.~ ,I,t;.; 
3. My friends think mathematics is important. 

I 
l~~ 77,1 JI,~ ~;'iOp1 

4. Mathematics is not a favourite subject of most of my 5'l,'- ~"A 40,~ 13.l ),~~ friends. 

5. I do not like mathemat ics because my friends do not 1,(" .:l,t, 91,4 '11, 0,1.8 like it. 

6. We do a lot of small-group work in mathematics 
classes . IO)} 1~,4- ~,~ t7, ./0,7J 

7. I would like more class discussion in mathematics I£J 
than we have now. 61,? IJ,Z 3g) ~,l 7,~' 

8. I think we have too much homework in mathematics. ~I,C 0'1,\ 1'1," ~o, . 11.,1 

9. The homework we have is. usually interesting", . r~) .;)1.,1 
~ 

C.5,~ J", 1 4.'\3 

10. I like to use objects and other real materials when 
b~ ~.o :1.5,l [0,<>3 studying mathematics . ~5.o 

1I. We use many materials other than the textbook in our 3h 31,2 .. I,'" (.'j, 0,19 mathematics class. 

12. I don't like the textbook we use in mathematics. 3bl,} ,;)1) 1.7,6 ?ii' ~'11 
13. I think our mathematics books are too difficult. I~,~ 17,~ 21,3 Sol,S 0,"4 

14. I think our mathematics books are too easy. 14-,b I),~ SS .. 4 27, 0,4 

15, My father likes mathematics. 17,l 7~/l .u" ~\" I,d' 

16. My mother likes mathematics. $4" 55., t.S,S 44,' O,eA". 

17. My mother expects me to pass in mathematics. '14,,, q(,~ 5,1 ',' :Jpo 

18. My father expects me to pass in mathematics. qS) ~Iq 1 4-,. 3,3 C,B 

19. My mother expects me to do well in mathematics. £1,1. '1J,C 1.l,4- <{l,o p.,o~ 

20. My father expects me to do well in mathematics. '10,1 90,9 '1,9 9,1 CIt. , 

2I. My mother helps me with my mathematics homework. .;\1,0 I~,o 1'1,0 W~ v,'\ 

22. My father helps me with my mathematics homework. 1\',c 31,0 ~ 4,C !,'t,e I,b) 
eu' ' ... AN' ,. , 



PAR T C. 

Place a tick (.,/) under True if you feel the sen tences are true and a 

tick (..I) under False if you feel the sentences are false 

Tr-ue F<>.lse 
SENTENCE f{~ I~s ~~ I~ 

1- I prefer Algebra to Geometry. :.eft .1.~.J 59._ ~o:' 

2. Geometry 1s more interesting than Algebra. ".,4 (.1.5 4.1,~ 3.).~ 

3. Geometry makes me feel nervous and unsure of myself. 15,10 15.0 i4.1j. ,<s,c 

4 . I score higher marks in Algebra than in Geometry. 51,0 11. ;) 4~.() U,~ 

5. I enjoy doing Geometry. l~,\ 1~,5 -,,'1 ll.'i 

6. Geometry appears to be more useful than Algebra. oe,'i 54,4 ~I,I 4. '3,l. 

7. I enj~¥ Algebra and Geometry equally. 41-,1 31., I S~. bl.~ 
.. 

8 •. r cannot see the purpose of doing Algebra. :It,, 11,'-1 11.1 I.~, 

9. Algebra 1s easier tha~ . Geometry. 3~.). 31 .4- I.o~ 1.8,~ 

10. I usually understand the Geometry we do. gq.,"1 &£,0 IS,' Il,c 

11- I usually understand the Algebra we do . 1. ,a ~\" .ll.) 31,0 

12. I should like to continue with mathematics after ts-,~ ~,' \'1 ,1 13,1 Standard 7 . . 

l:.-" 

I .... 
S,S(' 

~1.9 
" ,<>5 

J.'t.. 
0,4.(. 

14.,JO 

Ir,'ib 

c,bS 

' ~,i7 

1,1 0 
... 
4,Sl> 

lj.,6C 

.. , . 



Sex: 

Date of test: 

Age: 

School Standard: 

INVENTORY OF ATTITUDES TOWARDS 

MATHEMATICS. 

Boy Girl 

1983 I 
years 

6 7 

PAR T A 

=j=- P ~ 0)001 

(f) P ,,:; 0 ... 01 

X P :;; 0>05 

Below are some sentences that describe how people might feel about 
mathematics. 

Place a tick (v) in the column which best describes how you feel about 
each sentence . 

Rsre.e. J) i ""-9"''''' -:C 
SENTENCE 

'10 0/0 /0 /0 
9',.!" I~ g,d .. I~ 

I. I like mathematics. 1:0,'1 ~'a,1 ll.,1 11,9 
l' 

11,d.\ 

2. I'd rather work a short easy problem '" than a long interesting one. '-Co,1 4.~,o '2>:!>, '1 5lp I~,W 

3. It scares me to have to take mathematics . -::''''~ 11,9 1.,,\,1 'n,1 ":'1 
4. Mathematics is very useful to everyone. '34.,1 '11. 4- 15,~ 'il,1o " :5 .. 1,.. 

5. Sometimes I work extra mathematics 
:"1" ::, 1.,9 problems. (" co,?> I.:', I °i~l 

6. Mathematics is easy for me. 4.'8,9 '55,~ 51,1 J..4.,1 :l,;>g 

7. It's fun to work with mathematics . ~\l ,4- '61,10 ::'1,10 1~,4- 1/.'1 

8. I would like a job that doesn't use any " mathematics. 4.)',~ ;W,5 ~I,l 1'1.5 ;)9,S: 

9 , I usually understand what we are talking ~ 

about in mathematics class. 11 . .1 '6'il,5 :l2, 'l 11,5 1I,'1~ 

10 . It makes me nervous to even think about 
.:l.I,~ 1\ , 1 r'<l, II 'C'S,"1 qED '3 

doing mathematics. ,~ 

II. I like to solve new problems in mathematics. I.;l., ;). 7.0,1 3",2 Iq,:,> :l:l~1 
12 . I don't Hke to study Mathematics. :'4-, :l. :n,,\ \.5,'8 l;}, I :l,S' 

13. I have troub le with some of the terms and 
~9, I (,;il,4- ;'D,9 2.1,10 symbols used in mathematics. DJOd 

14 . No matter how hard I try I I cannot under- l' 
stand mathematics. ;;\4., I 10,1 15,'1 ~'1,~ ",SS 

" IS. Mathematics is important in everyday life. '"5,1 91'3 , 14,:' .." :l. 4.,~j 

16. I am more interested in rna therna tics than 
31.,5 I,q in most other school subjects. 4.1, 'i? (, :',5 5'3, ;) 

".w , ~ .~T ..... , 



r- R gree. D 15 ":S roe -x: , 
I SENTENCE 

/0 ~s ~ /0 
~I,j" Hr~ 

tf) 
17. I am not willing to study mathematics any 

~p 11,1 51) 0 ~il,'j '11,1 ;). more than I have to do. 

18. I feel relaxed and happy when work.ing with ~ 

numbers. 5'1,0 10'1,1 4.1,0 30,:' (.,75 

19. There i s very little need for mathematics 
I,.k> in most jobs. 1J.,4- '1,4- '67,10 '10,1. 

20. My marks in ma themati cs have usually been 
lower than my marks in other school 4-1,1 31.,"1 S'iI, :. r,.:" I I, :'1 subjects . 

21. I think that mathematics is a very dull <±l 
subject. al,8 l:l, :, lil, ). ~1,1 -il,SI 

22. I have always enjoyed mathematics. 5~,0 (.1.,4- 4-:1,0 :>"~ '" ..,01 

23. Mathematics is not very impo rtant for most '" people . ~9,1 ~S,o 1,,0,'1 15," f~,J:, 

24. Mathematics makes me feel wo rried and f 
confused. ?:I, I. 1%,'1 ('l,t,. BI, I Il,l", 

2 5 . I have a good feeling about mathematics. 59,0 14-, ;t 4,.D,l d.S,'6 ":4J 
26. You need mathematics in order to get a good 

14,9 '6",1 *' job. ~5, I f;),:' I"'~C 

2 7. I don ' t like rna thematics .very much. ~1. 5 :u..,;).. 10;),5 lS,'<l II~O'1 
28. Mathematics is very interesting to me. 5~,0 '11,4- 4.1,0 ;u. ,10 1 \';,~ 
29. I have a bad f e eling about mathematics. d.1.,1 110,0 I:>, !> <l4.. <.? 19;.2. 
30, I often think "I can't do it" when a "-

mathematics problem seems hard. 1.1;.,;" 55,1 ~S,'" 4.4,2> 4,04-

31. Most of what we learn in mathematics class 
:14-,4- ~I " is not use fu l . 15,10 '711,1 "', ''5 

32. I feel calm and confident wh e n do ing 
<£) 

mathematics. SO,'a 1.4, ~ 4-1, J. 35,1 10,14-
, 

33. I have never enjoyed studying math emati cs. 11,:' .:l:',O Ioil,l 11,0 4,11 

34. Word problems in mathematics have alway s 
, 

bee n difficult for me. 55,1 44.1 4-4,~ '55,:' b,i.;). 

35. Mathemat ics makes me feel nervous and 
, 

uncomfortable. J.S , 4- l'a,o 14-,1. '6:1..0 "',~9 

36. My mathematics marks have usually been ill 
higher t han my marks in other subj ec ts. I;.d.,o 5~,1 S'6,o w.,:' 1, .. , 

37. Mathematics helps in other subje c ts . ~9 , 1 ~S,1 bo ,,, 14,:' Iq,,~ 
38 . I am good at working mathematics. ~,:, 5'1, 'l? ';;'1,1 4£>,;). I"" 10,-'S 

~ .. .... r ..... , 



Agre.e :::D 'S ":l ""'- x.' 
SENTENCE 

% % /0 /0 
q,f"b '~ 1~'i1s ~ 

39. To most people mathematics is less IE£> 
~",~ 4-.9,1" 31,0 I important than other subjects . SO,4- <;l;<U 

40. I feel a t ease in mathematics classes . bo,lo ., 1/:' :''1" L&. .:1J,5 ,tM 
41- I find mathema t ics ve ry boring. J.. ,"'3 14,,, ., 10

1 
'l.. '95,7 If..~ 

42. I would like to belong to a maths. club. 3"!.,1o :'4,0 ~I.,4- k,(...o lolol 

43 . I am able to work mathematics without !I i£l 
trying very hard. :1,0,:' 4~,o 1.9,1 I '1 -51)°1 ,~ 

44. Mathematics is not very important to me. J:'l,b I",'il 10,"- <2"J. I,!,>o 
45. I just don't like mathematics. .'.l.'\, :, 11.;.,0 /0,7 '04,0 li,4-l\ 

~ 

46. I am not frightened or afraid of mathematics 1:'" ;;'1.10 ~~,7 11>,4- 5;14 
47 . I feel I could do better in mathematics 

'1:;)," 1,~ if I tried harder. i'-' , J. 9,'6 (!I, l..to 

48. I feel anxious when someone talks about 
.:l'1 , :, mathematics. ~, .. 10,1 lS,'l I,"i! ;l. 

49. Mathematics is one of my favourite subjects . 5~,1 ""?>, I 4J,., ;, 
>-

~lo ,'I 4, 9c 

50. Ma thematics is a very worthwhile and ~ 

neces sary subject . '65, 1 91, '8 11.;.,:' is,). It,~'1 

5 1- I remember most of the things I learn in t 
mathematics. 1.:',5 77,5 31.,5 )l,'5 I;), <; I 

52. I fee l sure o f myself when working mathe- j;D 
ma tics . 4-'i!,S S"\,~ SI,5 4D,~ , ~,'1'6 

53 . I like schoo l very much. b4.S S!... j \ 3S,5 "-0/1 II ~,~l 

54. I don ' t like to study school subjects. 3\", ;). 41>,10 (,;','6 S~ , 4- I, I;), 

55. I have never enjoyed studying . 
, 

2>S,5 4J.,3 ~,.,5 S-",l (',_0 

56 . I have always enjoyed going to school . 510,4- So,4- /,.3,10 4.Q, Io I,q:o 

57 . There is very li ttle need for going to 
0/1 school f or mos t jobs. .:1,'1 ;)~ '17, I '11, I , 

58. Schoolwork makes me feel worried and 
confused . ,"-I , 'il I,,).. liI," ~,'6 I , "2il. 

59. I feel re laxed and happy when doing 
5"'1,3 <;;4-,'1 40,1 4-5,1 I,"" sch oo lwork. 

60. School is very interesting to me. 14,10 1:',4- :J.S,1j. ;!Io,b ",II 

61. I think that school is very dull . 19, ;l. ~J.) I 11o , 'il 11,'1 0 ,11 

62. You need to go to school in order to 
9S,1 get a good job. '11,5 I, :, ;;l~ I,va. ;" .. , . ~ ... , ~, 



VIII 
'PART B 

Place a tick (~) under True if you feel the sentences are true and a 

tick (v) under False if you feel the sentences are false 

• Tr"e FoJse. )(:> 

al~ ~ '0;' 
SENTENCE k:,.{<I~ 

I. I like mathematics because my friends do. <!l,0 I, "). 1<,)0," ~,' ,;ie 

2 . Most of my friends don't do very well in ma thematics. 41.1 '8.5 51 . .'.S . u,'1' 

3. My friends think mathematics is important. 70,1 il4.4 1'1, :. 
!I~ 

IS .... '''' ... 

4. Mathematics is not a favourite subject of most of my 
q9). friends. b5.1 (.<.,a 34.~ 35). 

5. i do not like mathematics because my fri e nds do not 
'\'U 9&,c ".'1 like it. D,1o :1.,0 

6. We do a lot of small-group work in mathematics 
\1. .. . 0 81,.C 'Oil." j,7~ c lasses. 1\, I 

7. I would like more class discussion in mathema tics ;., 
than we have now. " ... 73,C • S.~ :l.l • ~,~ 

B. I think we have too much homework in mathemati cs. It.,1 ,I., '0 lS.1 loS.' Ir61 

9. The homework. we have is. usually interesting . . SQ.9 ('I,q 40.1 3~ll c.~ 

10. I like to use objects and other real materials when 
kl.O studying mathematics. ?I.~ S~. ,.g. ),&1 

I!. We use many materials other t han the textbook in our 
",1 ~.," 'it..{j. o.,~ mathematics class. IS •• 

12. I don't like the textbook we use in mathemat ics. ;)} ,(1, "'." ,1,). 1 •.• o,~l. 

13. I think our mathematics books are too difficult. )10,4 1~,1 1".~ ~I,I :05 
14. I think our mathematics books are too easy. ~.4- I~,S 10,10 a.~/5 ).)1, 

15. My father likes mathematics. 1.'1." 1:',0 ~,b ~'.D ":'i4 -
16. My mother likes mathematics. w. ... S~p S,,4 Id,C I .~' 

17. My mother expects me to pass in mathematics . ~~" '14., 
.~ 

1\ ,4- 5,1 S." 
lB . My father expects me to pass in mathematics. 90, .. ~ ... o y.~ ;.1 !{'.s 
19. My mother expects me to do well in mathematics. 15.) S1.1 ),4.11 Ll,~ I,~.';c 

20. My father expects me to do well in mathematics. 11., ~.'1 .:> •• 8 11.1 ~.l\ 
2I. My mother helps me with my mathematics homework. 1.,1 1';).,1 '01.,; n Co. II 

22 . My father helps me with my mathematics homework. 30.~ 11.; ~'U 11. g 1,10 
", .. ,,.. &~ , . , 



VI\ \ 

?ART r.: . 

Place a tick. (v) under Tr ue i f yo u fb~ l t :1 C s , · r. ~"f: r ·l"~.> d l L' t n .. ,: <3 nd a 

tick (J) under False 1 f yo u fe e l the ser. ... en =€'!'> a n' : ~11 s e . - .. 
I True ! Fa.1 s" ):.~I 

SENTENCE J~ tZ~ J/o I ~ ,rb 1,·(,", 
CD 

I. I prefer Algebra to Geometry . ,'il.1 ....,'> q, '5\1 l , e.1 

2. Geometry is interesting than Alge bra. -~ .. !';~,J (i ) 
more 51, 0 ~," q . ~1 

3. Geometry makes me feel nervous and unsure of n:yse l f. r " 1, ~ I' ~,l+. l e.,l 8\ ,1.;. 'to ,-, 

4. I score higher marks in Algebr a t han in Geometry. 1.0" 511 l\li 1.<.. :l .~ 
, GJ 

5. I enjoy doing Geometry . (..),~ n4- 11,1 I .l!..,~ I.,t :> 

3c,c l l'l .<C " 6. Geometry appears to be more useful than Algebra.. (,.'1.4 I.e, .... , 
7. I enjoy Algebra and Geometry e qually. .'1. ' I.l,1 \'0.,\ 51,~ e,?c 

8 . I cannot see the purpose of doing Algebra. l' ~., -,- JS. \ " ,} 1 • . 1. O,5; 

9. Algebra is easier than Geometry. S 1," 41"> ,<"t, 51'.1 ~, <"'4 

10. I usually understand the Geometry we do. (\.,'0 lS,1 J~ . J ~I; ~<;8 
11. I usually understand the Algebra we d o . 13 ~ , ,-, )1,..,1 l?d~ o , ~). 

12. should like to continue with math(>matics .:l. f t ~ (" .. 
I 11., q~ . ~,-' <,0 ".I,u~ Standard 7 • 

--.. ... 
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