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science to then.

Math/science Self-schemas and Curriculum Choices Among University

Women

Four hundred and forty six female university students who had v

completed at least five courses were tested for
math/science ability.
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Math/science Gelf-schemas and Curriculum Chofces Among
University Women
‘The decision to engage.in or to avoid endéavors that - involve
mathematics and science is a gender-related behavior that urgently

requires further study. Women students’ absence from math and

science courses is a well -documented phenomenon, which has aroused

considerable concern in North America, not only because of the low
humbers of women in math and science careers, but also because ~,
math uﬂd science are prerequ1s1tes for entering so many fields
(Ernst, 1974, Fennema & Sherman, 1976; Hollinger, 1983; Science
Council of Canada, 1981; Scott 1981; Sherman, 1982; 1383). The
concern has been nSpec1a11y he1qn+ennd hy the emerqing lmportance

of computers ir virtually ul1 areas of the labor force (Menzies,

1081). *

The present study focused on self-schemas for math/science
ability ameng female univérsi§y~students. The self-schema
construct, the existence of networks of associatfon used by the
individua) to organize and process self-relevant fnformation, has
received increasing attention from psychologist¥s in recent years

(Bem, 1981; Markus, 1977; Markus, Crane, Berstein, & Siladi, 1982;

Markus & Smith, 1980; Miller, 1984; Rogers, Kuiper & Kirker,

1977). Theoretically, self-schemas concerning abilities,

aptitudes and interests could mediate studente' selection of

.courses, the learping of important -concepts or skills, and

processing of information relevant to career preparation. The
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present study was designed to-exanine-enpirically both the
prevalence of positive and negative self- schemas for math/science
ability among a sampie of university vomen, and the relationship
between such self-schemas and the behqvior of choosing to take
courses with math and science content. )

” For a given trait or ahiiity, an fndividual, may be efther
| positive schematic, negative schematic, -or aschematic. In the
first two cases, the individual considers the reiative "amount" of
the_giveh trait or abiiity possessed to be an important part of
the self-concept, 1In the last case, the fndividual considers the
traft or ability irrelevant to her/his self-concept. Thus, a ‘
person who 1s positive scheﬁgtic for math/scierce abiiity wouid
-rate herseif/himseif hiqh on this ability and high level of
ebiiity in this ares would be an important pert of her/his
seit-concept.’ A perspn‘vho is negative schematic for math/science
abi1ity would rate herself/himself low on this ability, and this
low level of ability would be an important part of her/his

self-concept. On the other hand,.a person who is aschematic for

;math/science abflity might rate him- or herself low, medium, or.

high on the abiiity, but would consider level of ebiiity in this-
area fairly irrelevant and unimportant to her/his self-concept.

| One might reasonably presume that women who evoid ﬁath and
science courses in university would tend to be efther negative
schematic or aschematic'for this ability, and that those who take
path and sciepce courses by cheice are more likely to be posi}ive

schematic. Tﬁis fs, in fact, an empirical question addressed by
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" this study. To date, there have been few $nvestigat16ﬁs of
behavior outside the lab which is related to self-schemas. The :

nost'interes€1ng uspect of the question, from a practical pointrof

- view, fnvolves the categorization of women who avoid math and

science courses. The emphasis on concepts such as "math anxiety
'(Tobias, 1976) as explanations for women's absence from math and
science courses seems to assume that women hold very strong
neQatTVe self-concepts in this-area\of ability (i.e. that thef.
seem co betnegative schematic). However, it ma& be that for many
wosen, their level of ability in math or sciénce; whethei‘high or
low, is simply frrelevant or upgspbrtaﬁt to their view of -

1 themselves, and that they view the learning of .math and science as
frrelevant to their personal goals (i.e. that they are aschematic

with respect to math and science ability). Indeed, Holl{inger

(1983) notes that female students high in mathemat.cal ability may,

avoid mathlscience careers because such careers are perfeived as
-stereotypicaIIy masculine; with little emphasis on 1nterpersonal
artistic or creative sk111s, and Sherman (1983) argues that women

avoid math and science careers not because of anxiety with respect

to ability, but because of sex-role strain and potential conflict .

between professfonal and wife/mother roles,.

If the relttive absence. of women from math and science
courses s seen as a situatfon which 1t would b desirable to
change, one aspec} of that ¢hange would invelve wemen studente’

own attftudes. Since strategies for increasing the percefved

reievance agd importance of science and mathematics to female

-
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~ students are probably quite different from thoese required to '

_ change negative self-concepts with respect to ability in this

area, it would be useful to know how much enphasis to place on

each approach, It was the go@l of this study to help determine

- that.

Method .

[ 4
v

A computer ]1stin§ of a]l‘currehtIy registered femal¢

undergraduate students who had completed atmléést five courses was

“obtained from a midwestern Canadian_university. The 1ist was

divided into those who had taken or were taking at least one
course in the mathemat1cs, chemistry, physics or biology

departments and tthe who had not. Each group yielded

'“ﬁapproximately 800 names. The math/science group was further

narrowed down to 1nclude only those women who had taken more than -
the reguired ane course fn.basic science The resulting 11ist
contained about 400 names. For redsons that wiil not be gone into
here, an addftional 1ist of 169 women ték1ng physical educafion
coursed and not taking math or science was also used. Two hundred
names from the math/science 1ist and 300 from the no- math/scienre
l1ist were randomly choseéen to be contacted for the study, as well

ds all names from the physical education list, _These_people were

contacted first by letter and then by(ﬁe1ephone. One hundred and

- elghty-four women from the math/science.list, 213 from the

no-math/science 11st, and 49 from the physical education 11st

agreed to participate in the study.
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Subjects were run in groups of 2 to 10 over a four-week

period durfng the fall semester. In the.lab, they completed a

.geries of qdestfonnafres, whfchaincluded a measure of their

) self -schema for math/science abflity (developed for this study .

using Markus' 1977 approach), a neasure of thefr confidence in
learnirg matnematfcs (Fennema *& .Sherman, 1976), and open-ended

questfons about the1r reasons for taking or not taking courses in

-scfonce and mathematics

Results

Four eleven—pbfnt bipolar items, mixed in with other items,
measured 3 subject's self-schema ‘or math/science abilfty
NubJerts firct described themselves on each item and later rated
the importance of each of the four to their view of -themselves,
These 4 ftems were derived from a_pffot tesf’41tn undergraduate
students, using 26 items. A principal components analysis
indfcated that these 4 items loaded most strongly and unlquely on
one factor which consisted of variables relevant to math/science

ability. The ftems and thefr intercorrelations for the present

sample {s shown in Table 1.

Insert Table 1 about here '

. The frequency distribution of responses to the two parts of

the ?our items is shown fn Table 2.
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Insert Table 2-about here -

, Schematic 1f they rated themselves rlgh (B 11) on at least 3 of
l-" L the 4 {tems and rated at least the same 3 of 4 ftems as
l:;\.;,.. 1mportant (8- 11) to their self-view.’ Conversely, subjects were//

classified as negative schematic if they rated'themselves'low

.(1 4) on at least 3 of the 4 1tems and rated at least the same 3

of 4 ltems as important to their self-view. Subjects vere classed.

- as aschematlc if, regardless of thelr self description on the 4

items, they rated at least 3 of the 4 items as unimportant (1-4)

to their self-view, _
Using the above-strlngent cflterla, 78 or 17.5% o?%@he sample

of 446 women could be classified as clearly positive schematic for

math/sciefice/science ability, 74 or 16.6% could be classiffed as

ascﬁematic,'and only 3 or 0.7% could be classified as negative

schematic. When the criterig were loosened to fnclude fespondents !

wvho were iated themselves high in ability_and lmporteﬁceﬂen at

L}

leassgz of the 4 ftems and no lower than neutral on the other twe;

the humber of positive scnematics rose to 96 or, 21.5%;- A.parallel
'easlng of the the criteria for negative schematics brought their
., humper orly up te 5, or 1.1%, Thus, thé number ¢¢ women-in the
_sample demonstrating negative self-schemas for math/science

ability was surprlslngly small, especially given the fact that a

»~

anxrnmﬁy;_m"..”

1'~W~Followlng Markus (1977), subjects were classlfied as positlve_
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 large proportion of the sample wae rade up of people nbt taking

math and science. Eventually, the éviteria far inclusfon in the

Y

*three schens levels vas loosened still further, 4n order to make
~. use of as much of the sample as possible -in further analyses,  The
. \Hnositive schematic group was defined as aii subjects rating
themselves higher than one-half of Q. standard deviation above the X
mean on at least -2 of the 4 self- description itels, while also
rating the importance of at least 2 items higher than the mean.

The negative schematic group was defined as all subje&ts rating

‘themselves lower . than gne- haif of a3 standard dev1ation below the
mean on at least| 2 of the 4 self- description items, while also | S

rating at least 2 ftems higher than the mean. The aschemntic e

qroup was aefined as all SubJE’tS who, regardless oF their

B AarlmBR Tt e ! o

R 'seif ratings on the self description‘%tens rated at least 3 of

the 4 items lower than one-half of a standard deviation below the

e 1 e, voua

“mean in terms of {mportance to their view of themselves. Using

these criteria, 156 respondents (35.0%) were categorized as

A | :i-'l

b positive schematic, 63 respondents (14. 11) were categorized as

- _negative schematic, and 56 (12 6%) were categorized as aschematic

-

for math/science ability. -

. . :
..... - Selfy schemas were ¢clearly related to course seiection |

Approximateiy two- thirds (64.7%) of the women who were ciassified
| as positive schematic were from among those who were taking or had
taken math and science courses, while only 10.8% of the negative

schenatics were from this group

A frequency distribution of scores on the Fennema-Sherman

yanan
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Confidence in Learning Mathenatics Scale (CLM) for the entire

sanple 1s shown in Table 3. A clear relatfonshtp was found

'V'between self-schema classification and self- -efficacy for |
nathenatics, as measured by the - CLM A one-way analysis of
Ry

Insert Table 3 about here

- 3

- variance was.carr?gh out contrasting the CLM scores of the -

positive schenatic negatvve thematic, and aschematic groups
The effect oflgroup was found to be stgnificant.

F(2 27”) 133.85, pc.0001, with group dlfferences accounting

ff for 50% of the variance in the CLM scores. The-mean scores on’tne '

- CLM scale were 61,74 for the positive schematic group, 38.25 fon'

'the aschemati¢ group, -and 33 76 for the negative schematic group. [
There was a stronger tendency for the women to rate

themselves as h1gh on ability for math and science ‘than to rate

‘ that abf1ity as an tnportant part of the*r self- concept While

103 of the 446 wonen rated themselves high on the self-description -

part qf all 4 math/science 1tems, only 56 wonen rated all 4 as .
1mportant to their self-view. These findings are underlined by
respor S to the open-ended questions, fn which ‘subjects

5 - frequently conmented that, while they werelqulte competent in

| sclence dnd math subjects, they q1dlnot 11ke them or found them

\‘ dull., In fact, an'examination of responses to these questions

EST oY gy o
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shows that the reason mosc;frequently given by women in this
sample for avoidance of math and science was lack of 1nterest On
the other hand, the. most . frequently mentioned reasons for taklng

.math and science)gourses were program requirements and interest in

.the topic. .Tables 4 and 5 show the frequency with which various _

reasons were glven for taking or-avoiding math and science

courses N .

Insert Taliles 4 and § about here’

; L
e e r_:”bleeussion
'- |
The results of this study suggest that the major reason for.

many college women's avoidance of math and science does not 1ie in
a sense of 1nFerlorlfj'Qitn respect to their abilities in these’
ASreas, but simply with allack of incerest It appears quite
possible that the problem of women S avoldance of math and sclence
courses lies less with the women themcelves than with the

present tion of these subjec€§ While self- confldence fn™
.math/sclence abillty fs felated to being positivedy schematic for
mathlsclence, it 1s clearly only one aspect of the development of’

8 college woman's sense that her abilities in math and science are

CYelevant and fmportant. .

The methodology used for assesslng the self- schema though

directly modelled on that which received acceptance through

‘""C;;" Hf'
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Harkus‘ work (Markus, 1977 Markus et. al., 1982; Markus & Snith
1980) nay be vulnerable to the criticism that it is ‘less sensitive

to the presence of negative than positive self- schenas It can be

- argued thq; 8 person who rates herself.‘low dn possession of a

particular trait or ability is ‘unlikely, 'on self- presentation

grounds, to rate her level of that particulejkfrait‘or ability as

-an important part of her self-concept, at least 'if it is a

socieliy-desiiabie trait. (The reverse might be true for an

_fundesirabie trait. A person might quite concefvably rate herself

very low in djshonesty, for example, while rating the fact that

'snp‘hes very']ittie>dishonesty as extremely important to her

seif;concept.) Indeed, for each item used to measure math?scienge

self-schema, there was. ' siqnificant poSitive cornelation

between subjects self-description on “the item and thetir rating of

the inportance of that seif description to their self- concept
However the correlations are far from perfecv and the
discrepancies that do exist between the "self- description" and
“importance' ratings indicate that the tvo dimensions are not
completely tied to each other,

The‘college women in this sample were more confident in their
mathematical and scientific ability than the negative siereotypes
sunrounding wonen fn mathematics and scifence might predict. It
remaiﬁs to be seen whether future changes in the way these
disciplines are viewed will have an impact on the degree to which
women regard cheir_abilities'in these areas to be relevant and

important to their personal goals.
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Table 2

Frequency distribution of: responses to the . -
math/science self-schema items (n=446) " :
. ) ‘
. e ! : : - “
Item : _ Score ‘ |
1 2 3 4 5 1 6 7 8 9 10 - | N |
Low . N A o High.
Mathematically _ 1 ;
- Inclined 5.6% [ 9.2% {10.3% [ 8.5% | 4.0% | 9.9% | 8.3% [13.5% [12.6% [12.6% |5.6%
. R R - \ I . o
Good with | ' . : : |

Numbers 2.0% | 0.7% | ©.9% | 7.2% | 4.7% [10.3% [-5.8% | 9.9% |15.7% [19.7% [11.0%
Gooq at | R »

Abstract 0.2% [ 2.2% | 5.8% | 5.7% | 0.1% [12.6% [13.9% [17.7% [16.2% [15.0% | 4.0%
Reasoning ~ ' :
En joy N - 1 ) o i
Learning . 2.5% | 4.9% [ 4.9% | 5.6% | 4.T% [13.2% | 8.5% [11.0% [12.6% [13.7% [1B.4%

hbout Science , ' A

Importance to

Selfw-concept gf
"Mathematically
Inclined" level

.

5.8% | 9.4% | &.1% [ 7.2% | 7.4% [16.6% ['3.0% [11.4% |9.4% | 6.9% |u.7%

Importance to " .

Self-concept of o . . » e Y . .

‘Numbers" level

Importance to .o , ' ' N
Self=concept of
""Good at 3.1%
Abstract )
Heasoning" : \ . T \

(© 2]

level

%

|

1

<

6% | 7.2% | 6.5% | 4.3% |13.9% [15.2% [16.1% 12.8% |"1.7% 3'.14%.'1
i

|

"

1

Importance to - o«
Self«concept of X . ' .
*Enjoy Learning| 6.3% | 9.0% [12.6% | 8.5% | 5.8% [13.0% [11.0% [11.2% | 9.0% | 7.6% | 5.8% -
About Science" ‘
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" Table 3
Frequency Distribution of Scores on the Fennema-Sherman

Confidence in Learning Mathematica‘ﬁcale (CLM).

) %ange _ Freguency - . Percent of Total
12 - 22 | L 40 , 9.09%
23 - 32 54 12.27%
33 - 42 | ' 70 ) C 15.91%
' < - .
iR - 52 v 63 - 14, 32%
. } L
53 - 62 . 73 16.59%
63 - 72 . Wo N 31.82%
Total B0
’. . " % The CLM consists of 12 items on which respondents indicate léﬁéi of .
. _ o .

agreement. Each item was followed by six response alternatives
ranging from Strongly agree to Strongly disagree. A high score-

1ndicateé strong confidence in one's ability to learn and perform

1]

on mathematical tasks.
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Tgble y St
R;asohs given by women to-explhin why ihey were . - '_;
studying mathemat;cs or_-.science1 (h=279)2
Reason | | ‘ : - Percent of Sample \

Program Requirement ' o ' 5T7.3% o | |
o ) m_l Interest/Likiﬁg | " . 50.5% ]
- _/' 'Usefuuxelev;nn - 13.9% : - *%
- Ability/Don.e well in past . | o 13.9% \]
| } ' “Expeet poidd well = . '_ ' . . 1.1% ;
Curious about topic T } 1.4% O
T hﬂﬂTDWhgh more than one reason was listed, all reasgus were coded. ~i
’f 55 fhérefore, the pe?centages do not add to 100. :EE
2 Altnough only 184 subjects were obtained from the list of students ' f
-Who,were taking or had taken magﬁipr sciehcefcoursés, 279 answered et -_ %

in the afrirmati;e to the ﬁuestion of whether they wergltaking or

had taken such courses. MWe belieVe the extra subjects were

résporiding re courses taken in pre-university years.
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Table 5

Reasons giveﬁ by women to ekplain why they were

not studying mathematics or s-cience1 (n=165)

5

Reason ' - Percent oé Sample .
Fear it 1s“too difficult _ 9.1% ’
" Have hadhprevious problems . . C17.6%
No ;ntereiy ’ 56.9% al
No background f : _ 13.3%
Not rdlevant or required B ) - 23.6%
No time o 2. 4% /

When more:than one reason was listed, all reasons were coded.

Therefdre, the percentages do not add to 100.




