

























































































One structural approach rests oa the proposition that schooling represents a legitimating
mechanism for the maintenance of a common idéology and the selection and allocation process into the
occupational atructure, (Bowles and Gintis, 1976}. It is generally argued that the school as we
know it today is a product of western urban industrial (capitalise?) soclety, aad presumes a
structural system whereby the economy, polity and patterans of soclal behaviour are closely linked.
It has been contended that much of achooling in less developed societies, represeats a form of neo-
colonialism whereby the interests of former colonial elite structures are preserved {Carioy, 1974).
Ia other words, in many less developed gocieties the expanslon of weatern—type aschooling represénts
a form of foreign cultural penetration, or at least a response to ecorocmic penetration such that the
normal factors affecting school performance in weéstern socleties simply do not operate. The
effectiveness and efficlency of schooling, then, depends not so much on the inputs of family
background aud family status, but rather on the iaputs of achool quality, and in particular the
teachers. Thus, while the disadvantage of students and their backgtounds account for some of the
difference in performance levels, the quality of the school and ita teachars accounts for much more:
they are the purveyers of knowladge, ﬁodes of thought, and other cultural values, attitudes and
ballefs which are 'foreign' to thet of students, and 4s such have ‘exclusive' inputs inte the
edugational process.

In pursuing this line of reasoning, it is not being argued that exploitatfon or other forms of
'symbollc opprassion' are necessarily occurring, but simply that models of scheoling procesaes, when
extrapolated from the developed to the less developed societies, may opetate quite differently due
to these structural factors.

Conclusion

This paper began by pointing to the need for macro-level explanations of educational processes.
Instead of case studfes and replicatious of within*country educational phenbména, the way has been
pointed toward the analysis of thesa phenomena using system or gtructural-level explanationg.
Although comparative research of schooling outputs such as career orientations and acadamic
achievement has been extensive, explanations in societal variations of these outputd have typlcally
regorted to micro-level or non~structural factors.

The thrust of the argument put forward here has attempted to link varfations ina schooling
processes In terms of the effects of internattonal gyatems and the structural arrangements of
individual societies. The generalizations deriving from this perspective are not, and should not,
be limited to the developing societies. It is the apparently systematic varlations between the
developed and less developed socteties which have glven rise to the sociological question, and more
importantly the deviation of educatioual processes la the latter rather than the former which has
provided the point of departure. Like technology, and cousumer ptoducts, the western industrialized
(capitalist?) societies have exported a unique form of schooling to the non-industrialized, and this
along with other forms of penetration have glven rise to the varlations in schooling processes - in
the eramples presented here, in career orientations and in the salient factors related to academic
achlevemént. Qne might expect that in timde, gome of these variations may gradually converge to
parallel those patterns found in the industrislized west. However, as lodg as thé patterns of
structural relations between the developed and less developed socleriss persist, so likely will the
variations in educational processes and cutcomes.
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SEX, GRADE LEVEL AND THE RELATIONSHIP BETWEEN MATHEMATICS

ATTITUDE AND ACHLEVEMENT IN CHILDREN

Hilary L. Schofield

University of Melbourne

Huch of the work on attitudea towards mathematics per ee and on the relationships bhetweaen attitudea
towvards and achlevement in mathematics either within teachers or wirhia pupils (for example, recently
Betz, 1977; Fennema and Sherman, 1976; Gilbert, 1977: Haladyna and Thomas, 1977; lams, 1977; Schofield
and Start, 1978; Suydam and Weaver, 1975) has been based on the assumption (conviction or expectation)
that attitudes affect achiavement.

Suydam and Weaver {1975) in their review of affective facrors of methematics learning, maintain
that:

"teachers and other mathematics sducatora genevally belleve that children
learn more effectively when they are interested in what they learn and that
they will achleve better 1{a mathematics {f they 1ike mathematics.
Therefore, continual attention should be directed towards creating,
develaping, maintatnlng and reinforcing positive attitudes™. {p. 45)
Fennema and Sherman (1976) maintain that the
"Importance of affective factors in partially explaining Individual
differences in the learning of mathematics is well recognized”
ae these variables not only affect
“"the amount of effort one is willing to exert to learn mathematics but also
has great influence on the election of mathematics courses beyond oinimum
requirements...” (p. 325)
However, Riedesel and Burna (1973) reviewed the teaching of elementary school mathematices and
-contended that although it would aseem that attitudes ro and achievément in mathematics should be
positively and gubstantially related, there was at present no body of research to support such a
relationship.

Moreover, findinga of Schofleld (ia press) indicated that there may be a degree of
incompatibility in the promotion of both favourable attitudes towards ﬁathematias and high achievement in
sathesatics} 1n that high achievement and high attitude in téachers was each slgnificantly liaked to
higher pupfl achievement (particularly early in the school year) but increasingly less favourable
atticudes towards the subject.

Nevertheleas, Alken (1970, 1976) in reviewing atudies examining the relationship between
ateitudes and achievement in wathematics through elementary, high school and college levels, usually
found low positive correlatlons not always reaching the level of sratistical significance.

In cthe present investigation data on the mathematies attitudes and achlevement of elementary
school children were gathered twice duriny the school year and relatlonships between attitude and
achlevement were considered in connection with gex of atudent, grade level, type of achievement test and

time during the school year at which the measurements were taken.
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Method

Tests measuring mathematles attirudes and achievement were administered to children in grades 3
to 6 earkly (April) and late (October} in the achool year of 1977, One thousand seven hundred and
sixty-two children (856 girls and 906 boys) participated In the April testing. Of these childrea 1,405
{746 girls and 759 boys) also partlcipated in the October testing.

All testing took place within schools. Versal and written instructions were standardized and the
desired date, time of day and sequence in which each test should be administered carefully specified.

A detalled deacription of sampling procedures and instruments used im this work is given in
Schofield (ia press).

For mathematics achievement of grade 4 to & children two otandardized tests were used:
Australian Council for Educatioﬁal Research's (A.C.E.R.} AM4 Whole Number 1 Mathematical ldess (designed
to assess pupila® underatanding of mathematical concepts) and AM4 Whole Number IV Computation (designed
to assess pupila' computational skills). A.C.E.R. advigsed that both tests had a range of difficulty
suitable for children in grades 4, 5 and 6.

As there appeared to be no group-administered mathematics achievement test suitable for grade 3
children, & single test (AM3) designed to asseass both cnncgptual and computational skills was constructed
and plloted apecifically for this project (derails relating to the development of this test appear in
Schofield, 197%).

For attitude to mathematics a semantic differeatial measure of Children's Attitude {CA) bookler
was constructed with eight concepts to be assessed on ten 5-point bipolar scales.

A test (Sheet CA2) which consisted of ten “"How do you feel when...” questions (five of which
related to mathematics) was included as an additional measure of attitude to mathematics. For each
question (verbally administered by the teacher) the children were asked to indicate the degree of
happiness or unhappiness which they felt by marking one of five faces which ranged from unhappy through

glightly unhappy, neutral, slightly happy to happy.

Results

Achievempent tests

Scores on the two mathematica achievement tests administered to grades 4 ~ 6 were standardized

within grade levels.

Attitude measures

Evaluation scores (or the summed ratings on the 5-point scales) were calculated for each concept.
The evaluation acore for the concept 'Mathematics' (alpha reliability .80) computed for all childrenm,
provided one operational defimition of thelr attitude towards mathematics.

Distance measures {or the squate root of the pum of the squares of the differences between pairs
of concepts on the bipolar acales) were computed. The distance berween the concepts 'Myself' and
TMathematics® (Memaths), between 'Mathematicas' and 'Nice Things', {Mathnice) and between 'Mathematics’
and 'Awfui Things' {(Mathawf) were computed Ffor all children and provided additional weasures of thelr

attitudes to mathematics. A further measure of the children's attitude to mathematics was obtalined by
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summing the ratings (from 1 to 3) on the Sheet CA2 ftems relating to mathematics. The alpha relilabilicy

for this messure (Facemath) was .77.

Rclationship between attitudes and achlevement

Table 1 presents the significant Pearson Prodect Moment correlatifons between all mathematics
attitude measures and mathematics achiévement (one measure for grade 3 children and twoe for grade 4 - 6
children) by asex and grade level in April and October.

it should be noted that with the distance measures Memaths and Mathnice a low gcore denotes a
favourable attitude as it rvepragents a greater proximity between a child's rating of bhoth 'Myself’ and
'Mathematics’ or ‘Mathematlcs' and 'Nice Things'. Thus in Table 1 a negative correlation hetween an
achievement measure and elther of these distance measures indicates a psychologically positive
relationship betwean sttitude and achievement. On the other hand, a positive correlation between an
achievement measure and the distance weasure Mathawf also indicates a psychologically postitive
relationship between attitude and achievement as a high scote on the attitude measure Mathawf indicates &
greater distance between the child's rating of 'Mathematics’ and hia rating of 'Awful things'.

From Table 1 2 number of trends emerge relating to:

Table 1
Peargon Product Moment correlations between children’s mathematfcs attitude and achievement

(Significant at p <.05)

Grade 3

Correlation with Achievement

Attitude ’ Male Fomale

April October ‘ April October

(330} (270) (313) (277)
Maths .11 .21 —— ——n—
Facemath .22 .28 —— ——
Menaths ~.19 -.18 -.13 -.16
Mathuaice ~.13 e . — =13
Mathawf .18 . .19 - -
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Grade 4

Attitude Correlation with Achievement
Mathematical Concepts Computation
Male Female Male Female
April Qctober April October April  October April October
(260) (223) (249) (222) (260) (223) {249 (222)
Maths .10 W19 .11 W17 .15 .31 W11 e
Facemath - 12 .11 e .18 +23 — —
Memaths s —— e .21 — .17 -.13 - 24
Mathnice -.13 —— -.11 -.14 e -.16 - ~. 20
Mathawf .10 —— - — -1l .23 — ——
Grade 35
Attitude Correlation with Achlievement
Mathematical Concepts Computation
Male Female Male Female
April October April Dctober April  Octeber April October
(173) (147) (164) (149} (173) (147) {164} {149)
Hatha — .21 - — .17 .36 o e
Facesath ——— — - - W13 32 - ~.16
Memaths —— =17 ——— i waneem ~.30 - —
Mathaice —— ———— - - —— ~30 ——- —_—
Mathawf —— .22 i ——— .16 «21 ~.16 —
Grade 6 '
Attitude Correlation with Achievement
Mathematical Concepts Computation
Male Female Male Female
April October April Octoﬁer April  Qctober April October
{143) {119%) (130) {108) (143) €119) (130) (108)
Mathe — .21 ——— - .23 42 — .2
Facemath 16 W17 —— —— .18 .26 - ——
Memaths ——— - 27 ———— e e w, 45 ] o
Mathuice —— .21 e — — ~.36 - W17
Hathawf 19 - e e .25 .22 - ——
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(1} Sex differences

There were very few significant carrelations between mathematicé attitude and achievement within
girls of any grade level: thias was consistently so with both mathemarics achievement measuras and on both
testing occasions. The correlations were generally low and positive: however, in grade 5 girls the two
signiflcant correlations between atritude and achiavement (computation) were negative.,

In marked contraat, the relationship betwgen boys' mathematics attftrude and achieﬁﬁmeut was more
consiatently sfgniffcant and pesltive with at tiﬁes substantial correlations ranging to .43 (for example,

the correlation between the CA distance measure Memaths and machematice computation within grade 6 boys).

Table 2

Frequency of significaht reiattonships by sex of child

Grade 4 ~ 6 children Grade 3 ~ 6 children
Significant Not significans Significane Not sigeificant
Boyag 38 22 47 23
Girls 14 46 17 533

Table 2 gives the observed frequency of significant relationships between attitude and
achievement by mex of child. Chi~aquare was used to test tﬁe significénce of Ehe observed sex difference
in the frequency of significant relationahips yielding the following reaults'

There was a significantly higher numbet of poaitlve {and atatiatically significant) correlations
between attitude and achievement (as measured by both the computation and concepts teat) in grade 4 to 6
boys than in grade 4 to 6 Birlas ( XZ- 19. 55 df = 1, p<.001). Likewise when the grade 3 children were
Included fn the analysis, a similar sex difference favouring boys was observed 2 . 25.9, df = 1, p<

+001).

(2) Type of achievement test

The relationship between attitude and achievement appeared Btronger Hitﬁ the computation measure

than with the mathematical concep:s test, with a higher frequency of aigniflcant correlationa.

Table 3

Fraquency of asigmificant relationships by type of achievement teat in boys

Significant Not aignificant
Computation 24 &
Concepta 14 16
Table 3 gives the observed frequency of aigntficant relationahips between attitude and

achievement In boys by type of achievement test. Again chimsquare was uged to test the gignificance of
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the difference. Findings indicated rhat there was a significantly higher number of positive {aad
atatistically slgnificant) correlations hetween artitude and achievement in the assessment of

computational skille than in the aasessment of conceptual ability (X2 = 7.18, df = L, p< .01).

(3) Time during the school year

The frequency and magnitude of the relationship between attitude and achievement within boys

appeared to increase with time spent in the grade (that is, in the October rdther than the April
teating). The application of the sign test (Stegel, 1956) indicated that this Increase in the poslitive
ageociation between attitude and achievement in grade & to 6 boys duriag the school year was

statiatically significant (z = 3.71, p<.001).

(4) Grade Level

In the October data the magnitude of the correlatione between attitude messures and computational
achievement Qithin boys appeared to increase with each successive grade level. These correlations were
converted by the Fisher z transformation and tested for a linear trend: but this analysis failed to

reveal the trend as significant at the .05 level.

Discussion

Prom the present findings it seems thaet the relationship between attitude and achievement within
elementary school children varies quite markedly wich a number of factors. Im fact, had the data from
both sexas, both types of schievement test and both pesting occasions (early and late in the school year)
been combimed, 1t is likely that no significant relationshipes (or only ;ery low spignificant
relationahips) would have been revealed as the observed relationships between attitude and achlevement
were aignificantly stronger:

(L} in boys of all grade levels compared with girls of all grade levels;

(2) with the assessment of computational skills compared with conceptual skills in

grade & to 6 boys; and

{3) late during the school year compared with early ia the achool year (again

primarily in boys).

The fiading with perhaps the most serious implications is the first one, that the relationship
between mathematics attitude and achievement within girls, was very low, only intermittently significant
and at times negative compared with a stronger more consisteatly significant and positive relationship
within boys. This finding is consistent with findings of Preece (1979), whose investigation was at the
secondary school level. Preece commented that girls' mathematlcal skill does not appear to reflect their
attitude to the subject as it appears to for boys: “liking cannot, in general, be predicted by success
for the girls“ (p. 29)., Sherman (1976) in a study of sixth to twelth grade boys and girls found that

children of both sexes tended to view mathemarics as a male domain, and girls of all grade levels
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exhibited less confidence in their mathematical competence than boys. Furthermore, Feunems and Sherman
(1976) argue that gtareotyping mathematics as a éale subject may be a mediating variable affecting sex
dif{ferences (favouring males) on a varlety of relevant attirudes, for example, confidence in learaing
mathematics and/or perception of ita usefulness. Fennema (1974) cited evidence by Cleveland and Boswarth
(1967} that machematics achievement may be related to sex-role parception as early as sixth grade in rthat
girls with high arichmerical achievement scored lower on tests measuring feelingas of self-worth. Fennema
speculated that "achieving in arithmeric might have made them less valuable in their own eyes” (187-188).

One plausible explanation for the finding that computational abiliky wad more strongly related o
attizudes than conceptual ability may lie in the posslbility that, at the elementary achool Level,
computational skill is more eally percelved and rewarded by teachers than <onceptual skill, and hence
thia akill is more easily perceived and appreciated by the child who possesses it.

Finally, the atronger relationship between mathematics attitude and achievement late ia the
schoel year compared with early in the school year may reflect the bulld-up of a rectprocal assoctation
between success and liking (and, conversely, fallure and disiiking), which may dissipate to some axtent
over the lomg vacatioa, it  offers hope for the breaking of unfortunate cyclea  of
failure-dislike~dislike~failure. Similarly, however, it would underline the need to re-establish the
bond between success and liking.

On the other hand, this finding may reflect rhe effecr of a different teacher shaking—up the
attitude and achievement patterns, which were established during tha previous school year, to be reshaped
by a fresh approach during the course of a new school year. In fact, teacher effects on pupll atritude
and achlevement patterns were found even in the early months of the schoel year in a related study by the
present author (Schofield, in press).

In conclusion, the low level of relationship between attitude and achievement generally reported
in the literature may result from analyzing combined data from, for example, both sexes or differeat
achieveaent tests thug concealing potentially significant or substantial relationships. The time during
the school year at which the measurements are taken may also be a cricical factor ia determlning the
degree of relationship evident between the mathematics attitudes and achlevements of elementary school

childrea.
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