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Female Role Models l

Abstract
In the United States temale and male students supposedly
have the same educational opportunities. Females continue
to scare below male students on the mathematics portions of
standardized tests and less frequentlvy choose
mathematics-oriented careers. In this experimenta. study
(N=95), 47 first-vyear algebra students participated in a
month-long Specialized Supplementary Curriculum Component
(SSLL). The S5SCC included exposure to three women spaeakers
who used mathematics in their careers and tour lectures
with follow-up activaties about historical women
mathematicians. Data for the control group (N=48) and the
experimental group (N=47) was analvzed using one-—tailed
t—-tests (pu0.0S). Results indicate that studente attitudes
toward careers in mathematics and the personal mmportance
ot mathematics were significantly improved. Students
attitudes also reflected less stereotyping of mathematics

as a male doma.



I

Female Role Models 3

the Etfects of Female Mathematician Role Models on Eighth-
and Ninth—Grade First-Year Algebra Students

Hietorically female students have lagaed behind their
male counterparts in mathematics achievement. In the United
States thev have the same educational opportumties, but
continue to score below males on the math portions ot
sitandardized tests. such as the National Assessment ot
Educational Frogress. and college entrance examinations
{(Digest of Education Statistics, 1988). According to the
United States Department of Education, in 1984 there were
81.600 males enrolled in firet-year algebra, but only /746,800
females. 1n higher-level mathematics courses like geometry
or trigonometry, the disparity is even greater, with 60,100
males enrolled versus S50,3V00 females (Digest of Education
Statistics, 1988).

What is even more peaerplexing, is the tact that at age
mne. females score as well as males on the mathematics
portion of the National Educationzl Assessment of Frogress
test. At age 13, temales outscored males by .2%4. By age
17, however, males outscorad females by 2Z2./7%4 (igest ot
Education Statustics, 1988).

lhe American College lesting Service (ACI) reports tihat
the average math score +or males on the 198/ tests was

18.6 and the females score was only il (range = U-350U)N

A
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Scholastic Aptitude lest (8Al) scores for the same year
show males scoring an average of S00 on the math portion,
while the temales average score was 453 (@ range of

400-600 represents scores within the first standard

deviation of the mean) (Digest of Education Statistics, 198B8).

In 1987, 8,725 men received a bachelor's degree in
mathematics from an American college compared to 7,581

wamen. lhis difference becomes even greater at the

doctoral candidate level, with 418 males receiving doctorates

compared to only 124 women (Digest of Education Statistics,
1988).

IThese statistics show that temales do not perform as

well as males and do not choose mathematicse-related careers

as otten. I|hus, we may be providing students w:th an
education that i1s non-equitable even though monc students
get an education in a "coed" setting (Digest of Education
Statistics, 1988). leachers. school counselars, and parents
must attend to this inequity before students enter haah
school.

Additions to the curriculum have been shown to chanuye
attitudes i1n the classroom in sublects other than
mathematics (Zoller. 1989). Data developed by the leacher

Education and Mathematics Froject (1984) showed that a

teactung module that utilized the contributions of women to

Y-
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the field of mathematics developed positive attitudes toward
mathematics. Women have contributed to the tiald of
mathematics and they continue to do &0 in the present: they
can provide positive role maodels. Fresenting this
information to the students significantly affects their
mathematics attitudes.

Iihe purpose of this studvy was to investigate the
ettects of a8 Specialized Supplementary Lurriculum Cosponent
(8SCC) on a first—year algebra class made up of eighth—- ano
mnth-grade students. The SSCC consisted of students’
exposure to three women speakers who use mathematice in
their careers, and tour lectures with follow—-up activities
about historical women mathematicians. lIhese presantations
ware given in whole—class settings.

ihe female speakers provided laiving role models for the
students. The lectures and follow—up activities about
famous women mathematicians provided an historical
perspective tor the students. Students learned that these
living women were people who engage i1n similar personal
activitaes in their dailvy lives. l|he temale mathematicians
pr otessional activities were varied——as var:ed as the
applications ot mathematics.

Ine presentation ot new facts and intformation reiated

to temales 1n the tfield ot mathematics provided students

e nerd
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with the opportunity to change theiwr existing attitudes
toward careers in mathematics, sex sterectyping in
mathematics, and the personal importance ot mathematics.

A directional hypothesis was formulated: 1here will be
& positive change in the mathematics attitudes of first-vear
algehra students after thev have been exposed to a
four—weak, specialized, supplementary curriculum component
about females in mathematics. More specificallys (1) There
will be a positive change i1n attitudes towards careers in
mathematics: (2) Therae will be a positive change in attitudaes
toward sex—role stereotyping 1n mathematics: and (3) There
will be a positive change in attitudes toward personal
values ot mathematics.

Method

Subjects

ihe approval far the investigation to take piace in
tour (randomly selected) ot six ditterent first-yvear algebra
class periods at a mediun-sized (1,000 students), semi-rural,
Midwestern junior hiyh school was given to the tirst author,
a teacher-researcher. |he experimental oroup consisted ot
47 students (21 agirls, 26 bovs) from two classrooms. lhe
control group consisted of 48 students (24 qiris, 24 bovs)

from two classrooms.
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Frocedure

A mathematical attitude survey consisting of thirty -
items (s@e lable 1) was administered to four first-year
algebra classes on Monday, February 6, 1989. The
researcher—-developed survey consi;tad of thirty statements
relating to three constructs: (1) careers in mathematics,

(2) sex—stereotyping in mathematics, and (3) personal value
of mathematics. Some items were stated negatively while
others were positively stated to increase the construct
validity of the instrument. Students responded to each item
using a Likert five-point scale, (1) strongly disagree, (2)
disagree, (3) no opinion, (4) agree, and (5) strongly agree, to

reflec. their beliefs about each statement.
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The SSLL +or the two experimental classes ~onsisted of
three women speakers who used mathematics in their carcers
and four lectures with follow—up activities about hastorical
women mathematicians. The first speaker spoke to the
experimental group on luesday, February 7, 1989. bpeaker 1
was the regional sales manager tor a national chain ot

retail stores dealing in tur and leather clothing and

5
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accessories. Speaker 1 told the students about the amath

that she uses every day in her job. She demonstrated some

I T
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of the mathematical problems that accur in retail sales. A
question and answer period follawed.

lhe second speakers spoke tao the experimental graoup
on Tuesday, February 14, 1989. Speakers 2 were a paiwr ot
actuaries from an incernational actuarial consulting firm.
Students learned that an actuarv sets up pension plans, lite
and disability insurance tables, and health care packages
for industry and the United States gqovernment. [(his work
uses mathematical probability based on human lite
expectancy, illness and accident rates, physical attributes,
and the interaction of other human and environmental
phenomenon. lhe speakers outlined the mathematics
background required to be an actuary. lhey highlighted some
of the more exciting aspects of their careers. A question
and answer periad foucw_ced.

lhe third speaker, a production engineer ark a
department supervisor with one ot the three largest
automotive manutacturers i1n the world culminated the (SSCL)
on lhursday, March 2, 1989. Gpeaker 3 talked to the
students about marketing techmaues and the mathematics

involved i1n deciding which cars will appeal to which qQroupis)
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ot prospective customers. A guestion and answer period
fallowed.

Un Wednesdavy of each of the four weeks in February, a
deceaced woman was selected for presentation who had made
a significant contribution to the field of mathematics. A
1S-minute lecture on that person, followed by an activity
si.2et designaed to highlight the field ot mathematics
associated with them was presented to the experimental
group. Students worked individually, in pairs, ar in small
groups, accarding to personal preference. ULompleted
activities were discussed. No grades were recorded for
either correct answers or participation. bue to the novelty
o+ the activity, all students actively participated with
varving degrees in the discussions. The four women chosen
were Sonya kovalesky, Ada Lovelace, Mary Somerville, and
Emmy Noether. lnformation from a book entitled Math Equals
(1978) was used to develop the lectures and follow—up
activities that were presented to the students during the
study.

During the studv, the control group was given some
special prablem—solving activities to approximately match the
minutes used for Wednesday presentations. lhe speaker time
minutes were replaced with continued studving of the

content material.
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On March 6, 1989, the mathematical attitudes of both
the experimental and the control groups were re-surveved
using the same instrument. The actual length of the SSCC
was twentv-eight days, from February 6, 1989 through March

4, 1989.

Results
A comparison ot pre—-test and post-test means can be
found 1n lable 2. Table 3 and Table 4 show the breakdown
ot the pre—-test and post-test results tor males and

temales in both the control and the experimental groups.
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Insert lable 2 about here
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lhe comparison of pre-test and pust-test results and

the p value of sigmniticance are shown in lable 1. 1t can be
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notaed that the experimental group signhiticantly improved
their mathematical attiatudes on 1S of 30 items. The contral
group sigmficantly improved their mathematical attitudes on
2 of the 30 items. In cases where the mean appears to
have decreased (e.g. ltem 2), the attitudes have been
interpreted to be more positive because of the nature ot
the statement to which students were responding. In iltem 2,
for example, the statement to which the students were
responding was, "bBoys are smarter than girls in math.' On
the post-test fewer students agreed with this statement.
which can be interpreted that the SSUL may have baen
responsible for changing attitudes about mathematics being a
male domain. ltem 15 states, "Men have more career choices
than women.” Again, the interpretation has been that less
agreement with this statement means a posit..® change in
attitude.
Discussion

Role models, sex stereotypes, enrollment patterns,
adult expectations, and class activities are some ot the
social factors which affect mathematics attitudes and
achievement (kahle, 1984). Farents can relp to erase
. athematics disparity of the sexes by encouraqing daughters
toward math-related studies and careers. Just as

wmportant, parents of male students need to retrain from

T e
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reinforcing stereotyped attitudes that mathamatice is a male
domain (Franklin, 1987). leachers, parents, admimastrators,
and counselors all play an important role in influencing
student attitudes toward mathematics (Federsen, Elmore, &
Bleyer, 1985). Undergraduate university women may have
avoided mathematics classes because they simply were not
interested and not because they were math amnxious (Laps,
1984). Ferhaps the problem of avoidance needs to be
addressed to those responsible tor the presentation ot the
courses and the teaching.

1In this investigation, the exposure of a four—week
pragram concerning women and careers using mathematics to a
group of eighth and minth graders did change the
mathematical attitudes of the group 1n a signiticant manner.
For the experimental group the change in attitude was
sigmficant on tfitteen (1% of the thirty items of the post
test. Attitudes o+ the control group only improved
sigmficantly on twa of the thirty items. Since the algebra
wurriculum presented to both agroups was exactly the same,
except tor the experimental material, the assumption may be
made that it 15 highly likely that it is this SSLL material
whach helped cause the sigmficant difterence in students

atti1tudes.
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Eight ot the items which showed s.gmticant improvement
dealt with careers. ltem number 18, which stated, "Careers
in mathematics are exciting," registered the greatest change
in mean, perhaps illustrating that the speakers did a 9ood
job of convincing the stuaents that occupations in
mathematices are exciting and rawarding.

Four of the i1items which showed significant improvemant
i attitude (humbers 2. 19, 27, and 29) dealt with
stereotypical attitudes concerning the differences between
the maxes in regard to mathematics. [(he choice ot women
speakers seems tu have changed the attitudes ot the group,
particularly the boys, about mathematics being a male
domain. Using the touwr historical women mathematicians may
heip to convince the male students that femalas do have and
have had in the past i1mportant ideas to contribute to the
field of mathematics.

The remaining three items showing significant
improvement in attitudes (numbers 19, 23, and 27) were
related to the perception of the students as to their
beliets about the study of mathematics and the value of
mathematics in their own lives. Fewer students believe that
mathematics 1s the most ditficult sublect in school.

Research done by the Teacher Education and

Mathiematics Frojlact (1984), as well as that presented in this
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paper, shows that teachers can improve attitudes by
pointing out historical women mathematicians to their
students. Positive role models can make a significant
difference in the attitudes of studentse toward mathematics,
the attitudes of students toward the role o+ women in
mathematics, and the attitudes of students toward the role
ot mathematics in their career options.

Educators at many levels, at home and at school., naed
to work toward achieving equity ¢or temale students i1n our
mathematics classes by reducing anxiety through information
and education. We need to encourage all students to
continue studying mathematics (National Council of Teachers
of Mathematics, 1989:; National Research Council, 1989. It is
recommended that all students be exposed to positive female
role models who can encourage them in their mathematical
pursuits.

Further research quections that need to be addressed
to mathematics educators include possible other curriculum
supplements which could change attitudes. Possibilities
include bulletin boards teaturing women mathematicians (see
lrac.y & Davis, 1989, actaivities that encourage the
participation ot temale students, and mathematics story
prablems that have content that shows no sex pretference.

lhe mathematics attitudes ot parents, teachers. and other
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role models need to be investigated, as those attitudes
impact on the students. If these “significant other” role
models continue to perceive mathematics as a "male domain"
they will continue to treat the females with whom they have
contact 1n a less than equitable manner. If it 1s possible
to change the mathematics attitudes of eigth-and
mnth~grade students, would it be better to intervene and

try to change these attitudes at an earlier age?
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lable | ATTITUDE SURVEY

Circle one: Grade 8 Q
Sex ™ F
Algebra Grade on last report card A E C D E

Circle the numher that most describes your feeling about each statement.
Use the following scale to evaluate each statement:

~ Strongly agree

~ Agree

No opinion

-~ lisagree

- Strongly disagree

—r W en
4

NO D sp

n 3
-

Rfter school sctivities are important for
school euccess.

A

¥
W)
r)
—
—

S 4 3 2 1 <. FEoys are smarter than girls in math.
( S 4 3 2 1 3. It is important for women to have a career.
\ 5 4 3 2 1 4., There are many career opportunities for women.
S 4 3 2 1 %. It is not important to do well in math classes.
S 4 3 2 1 b. Most occupations require some math know!l edge.
S 4 3 2 1 7. A solid math backaround l.eeps many career
options open.
S 4 3 T 1 €. Only people who want to be enaineers need to be
good in math.,
S 4 3 2 1 §. Boys reed good arades in school.
S 4 3 2 1 10. Employeres are interested in school aqrades in
math,
T 4 3 204 11, Math is the most dit+icult subject 1n school.
T 4 3 21 2. lf you like math, you will do better.

S 4 3 2 1 13. Many career choiceg require a lnowledge of
mathematics.

% 4 2 2 1 14, Women can be successful in business,

= 4 3 2 1 1. Men have more career choicec than women.
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1 16.
i 17.
1 18.
i 19.
1 20,
1 21,
1 22
1 23,
1 24,
i 25,
1 26.
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1 9.
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Boys are better at logical thinl ing than girls,

Girls are afraid to sign up for high level
math classes.

Careers in mathematice are e:xciting.
Girls need good arades in math.,
Care=rs in mathematice are dull and boring.

More men than women choose careers that
use mathematics.

Colleaes lile incomina freshmen to have
colid math bacl.arounds.

Girls do not need to be successful in
mathematics,

Mathematics is necessary for everyday life.

After | complete my math requirement. more
math classes would just be a waste of time.

Manv career choices reauire a knowledae of
algebra.

1 hate math because it is boring and useless.,

Once you are finished with scheeol, you can
forget about needing mathemataics.

Girls get better grades than boys because they
are smarter.

Algebra is a waste of time because very few
people use it in their careers.
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lable 3

Means and_ btandard beviations ot the Mathematical
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lable 4
Pleaps and ptandard beviations ot the Mathemaltical
Attitudes Fosttest: Experimental Group, Females =nd

Hales
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