DOCUMENT RESUME

ED 201 533 SE 034 995

AUTHOR Kreinberg, Nancy: Stage, Elizabeth K.

TITLE The EQUALS Teacher Education Progranm.

PUB DATE ’ , Apr 81

NOTE 25p.; Paper presented at the Annual Meetiny of the

American Educational Research Association (Los

EDRS PRICE MF01/PCO01 Plus Postage.

DESCRIPTORS Career Education:; Elementary School uathematzcs.
Elementary Secondary Zducation:; *Females:; Higher
BEducation; Inservice Teacher Education:; Mathematical
Enrichment: *Mathematics Anxiety: *Mathematics
Education: Mathematics Instruction: *Program
Descriptions: *Program Effectiveness:; *Progran
Evaluation; Secondary School Mathematics; Teacher
Workshops

ABSTRACT . :
This paper describes the EQUALS teacher education

program to assist educators in increasing participation of females in
mathematics courses. The goai of the program was to increase
educators® awareness of the issues surrounding the problem of
matheratics avoidance among -females, and particularly the future
consequences for those stnudents who avoided mathematics. Teachinjg
strategies and materials were provided to actively engage students in
doing mathematics and understamding the relevance of math to their
future career options. The materials were presented in a w¥orkshop
format to K-12 educators, as well as counselors, curriculium
specialists, and principals. The impact of the workshop on
participating educators was measured by surveying their satisfaction
wvith program elements, their implementation of program activities,
and their ceantinued professional growth. (Author/DS)
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in 1977, the Lawremce Hail of Science (U.C. Berkeiey) receivesd @ grant from

the U.S. Department of Tdorztwem Tor ZRUALS, a JTogras <o assist wmgzators to
increasé the participatior ¥F cirls amt young woues in mathemstic -~—mmrses in
their schoo_ls. Our gaml wwe o incraase =ducators' =eEEmess =F ‘he is‘s-ues
sorroending the probles -of'mau::.z-o'idam:e;among femsades, anc p=xticularly the
fusure=consequences § I - GesessoErEen:s wier avoided sethem=rizs. Tle=m, we wanted
topeagmide them with =mching —=temmes =md maz_—.—:"._-.zis toacriweiy =mgage studemts
s doi; mathematics=amd | coer~tEadicy te= rTelevamre of eth their future
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¢! {zebgning this ey edu-ca:ti-on:progm-,«-t began with a wumber of
sptief~. Beople canm y= g to change, butr thes. can be encouraged to acquire
& ass=milate new ixi=wattdmw and use what tiey seed, once they've decided
there's a problem they .ms— =¥ tackie. People Bearn best when thew re actively
mvolved in the leafning puoess cnd finally, people remember and act upon what
s persomal importance D Cimr. From these bediefs, a program began to emerge
etiat had three main threadss

Awareness activities 3 develop the barkgrraemd information concerning women
s3d mathematics and to establ isir teacher ownershan of t-he prél;lem;

Competence activities &z mild confidm amxt skills in doing mathematics
amd in enhancing the mathes=thcs curriculums ams

Encouragement activizfes=tD assist edurattws in using the materials in their

arhools and to stress thesmem= for encouragims female expectations and aspirations.

Paper pre<=-nted at the Ameste== Educational Reseasch Association, Annual Meeting,
Bpril '5, 1981, Los Angetes,_zalifornia. '




The Participants

Participants iin the EQBALS ssi=ff developmene program imve certzin
demgraphic charer*;eri.stics that ‘t&eve remmained r.‘llsistenfmer the four
yemwrs of our opewffition. Oor popmlation is about 7% female= Those who come
to es have, on ti#& amerage, tem yesrs of teachimg experience. They are
ussaffy evenly dssStribmted betwses metwapol itan @t suburbak schosd d‘istricts.
Our-minority popsifation is -wbout 352, the majorime of whom=are bilack. We
serve educators Tei the 2 gradess as well == comnselors. carviculmm
specialists, and priochpaiis.

Educators kearn about rhe EQUALS prug-ram from brocbures s=iled to their

.schools. Application-iswimatery and successioh a:p'licants;ma.-s 25/

day stipend for t.he fie=dwy program. ERRAES ==x5Wins are-imed mm Fridays and
Saturdays - 2.days im &I, 2 days in wimter, antt ~ciay im secimg. Since 1977,
we have provided 30 hours wt inseswice to 400 edescagors at tiee= tomrence Hall
and approximatesly tenrimmsres of inservice to anct@®r 1,000 sducazors throughout
California. In addition w= Eave cosducted EQUALS workshops for edwmeators in

Arizona, New Mexico, Kansas, Nebraska, and Nevaisa.

Format and Content of the #wogram

The EQUALS workshop wamse] amd soport materi@ds hawe been deveioped to
aceonmodate a variety of mathemstical zmckgromnds-among the particigmants and
varying amounts of time available for tie workshop. The.'basic mode=i has been
used in Inservice presentatioms «ith elementaxy, secondary, and- col’lege educa-

tors, as well as administrators, cmsmsesors, curriculum specialists, and parents.

The materials presented dur ing the wssiswhop promote awareness of the problem of

math avoidance, enhance problem smllvieg skills in mathem=tics, and provide

information about scientific and techmi=al career opportunities.
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To %acilitate classroom use, the activities ar; conducted in the same way
in séhich participants will use them with students. While the EQUALS training
aﬂﬁnesse; the special question of math avoidance among women studenrts, the

" fmSormation provided is essentiai fér males as well. Thus, ail materials,
programs, and resources provided in the work;hops are based in whole-class
situations, and no students are excluded from the benefits of the program.

The three main components of EQUALS--increasing awareness; developing
pnnb]em.solving skills in mathematics; aﬁd encouraéing career aspiraticns--are
am integral part.of every workshop, regardless of audience or duration.

Approximately ome-third of our program is devotéd to providing materials
and instructional techniques iﬁ mathematics, although the career and awareness
components include information relevant to mathematics teaching.

Within the mathematics component, we place our primary emphasis on problem
solving for ;He following reasons: the apparent sex differences that have been
reported {n tests. of problem solviné abilities (California Assessment Program,
1979; 1980); the recoﬁmendation from NCTM that "“problem solving should be the
focus of mathematics in the 1980's" (National Council of Teaéhers of Mathematics,
1980); and the: importance of using problem solving skills in preparing fo: and
pursuing an occupafion. |

Educators come to EQUALS as students come to a classroom, with a wide range
of confidence and competence in mathematiés. By focusing on problem solving,
we pro;ide an introductién to the concept{ shéw teachers.how it éan be a part of
the curriculum, and introduce teachers to their o;n problem solving capabilities.

We use a variety of instructional formats and materials. We stress coopér-
ation and most of our materials are best used by pairs of .learners or small

working groups. We examine the hated word-problem'' and présent several approaches
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- to teaching students.how to solve word problems: by organizing the information
pictorially or in.a tabular format; by recogmizing and eliminating extrameous
information; using guessinzas a technique to =oproach prbblzms that, ax first,

| appear too complicated to==rtempt (each guess is seen as a hypothesis T be

‘tested); and by simplifying the problem and looking for patt=rns. Further, we
reinforce the problem solvimg skill: that participants acquire by settimg up
Mstations" - activities that provide experien:é in logical tirinking, gemmetry,
relations and functions, probability, measuremenI,Aope}ations, calculators amd
computers. |

Stations are set up before the workshop so participants can wprk at chem
when they arrive and’'at lunch, in addition to the regular time provided for—their
use. Most activities presented in stations are sequencéd from easy to hard to
provide initial success for all participants and a challeﬁge for the more

exper ienced problem solvers.

IMPACT OF EQUALS

The eva}uation of EQUALS proceeds or two levels: documenting the impact of
the training on the particfpants, znd the indirect effect on the students ancd
schools of participating teachers, counselors, and administrators.

. The impact of EQUALS on participating educators is measured by surveyinc
their satisfaction with program elemgnts, their implementation of program ac=—

_ vities, and their continued professional growth and development.

Satisfaction with program elements is ascertained in two ways, a daily
rating scale and daily comment cards. The ratings of each program element by
1979 pérticipants over the five-day series is suﬁmarized in Table I- The mean

ratincs raﬁge from 3-5 to 4.7 on a 5 poinf scale; the average rating overall is
4,2. Highly rated elements included rolé model panels (4.6, 4.4, 4%, 4.3),
- -
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using mizmmcommEmeS (b5 _-=mt msing hands-on-materials (4i6), all of which

1.1}

re activiities ‘tha— the yeemssam =ndor:.2s for classroom wese. i=ess popular,
though a;’m well cmmse "“Mmer—ge” in ‘heir ratings, included dEsccsssons of
research $.5), ohsmsches v implementation (3.9), planming o Tmmiementation
(_3._9, anwmmath hooeseork (5.-9. The emphas:s on &aving parti=Zipants actively
invaived T che worksdmpe=:=-£exs T0 be having the desired effect Ta keer-inz the

participants sati=fied wiTr tie sessions.
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Doy 2

“0ay 3

:Day b

Day 5

" Table . Participants' Ratimgs of Program Fements (1379

Activity Boor Aver=ge Exce!emrr Mean
*Name 1 2 = 4 5 Rating
Research Proiects 1 2 21 1;5 28 4.0
Research Semmery 1 i Zz 43 21 3.7
Role Model Pmmel | 0 0 9 26 63 4.6
"“Starzling Smxements i) 0 n 31 53 &4
Probifkesr Smdwicng: Cooperate= D 1 0 33 57 b4
Gromx Wloes: Problems T 1 10 35 54 4.4
- Geolsik”- -< 0 1 12 . 34 49 5.4
Gree——1ia: in-Squares 0 2 12 33 kg 4.3
Vems Dimy, -ams/Stations T 1 0 3 35 4.2
EffectiweStrategies 1 522 39 22 3.9
OBudss0n You 0 0 9 34 51 k.4
Mudtisoep Word Problems o 2 14 31 46 4.3
Stamwing factivities 0 4 9 21 49 b
" Raiee=Model Panel il 2 1 9 19 53 k.4
Mash Stations 1 3 18 52 13 3.8
Environmental Engineer'g 0 0 7 36 42 b.4
‘Use of Stations 1 0 5 35 37 4.5
Job Sort (elementary) 0 0 6 13 25 4
Workforce (secondary) 0 0 7 13 23 4.4
Why It Won't Work 1 4 17 37 22 3.9
lsrain;e.torm Solutions 1 3 17 . 38 22 .0
Role Model Panel 111 1 i 7 18 51 .6
Planning Implementation 3 7 27 23 16 3.6
“l;:’ets or Apples (computers) 1 1 .3 13 53 k.6
Role Model Panel IV O 3 1 17 39 5.3




Table I. (continued).

Aﬁtivity Poor Average Excellent Mean
Name 1 2 3 ' = 5 Ra: ing
Math Homework Discusgion 0 1 18 » 1 3.6
Day 5 rollow-up Research Disc.. 1 5 34 = 10 3.5
Journal Writ3ng ’ 3 3 24 o1 18 3.6

At the end of the five days of training, participants =me asked to rate

the major components of the whole program.

the 1979 participants are as follows:

The question amd responses from

"Thinking back over the five days of EQUALS workshops, please rate the following-

according to the dogree to which you acquired informatiom and skills in: '

Understanding the importance
of encouraging girls in m=th 0

Using '""hands-on'' materials to
teach mathematics 0

Incorporating problem solving
activities into the classroom 0

Learning about fields of study
and work that rely cn math -0

Using EQUALS materials with
students, colleagues, parents,
and community people , 0

Providing satisfactory training, however, is only a strategy for getting

participants motivated to try the activities with their own students.

0 2 17 53
1 3 20 47
3 7 20 5
2 6 31 33
) 14 25 21

The

4.7

5.6

h.h

k.3

4.2

implementation of the activities between the first session in the Fall and ‘the .

subsequent meetings in Winter and Spring is surveyed on a checklist of activities,

summarized on Table Il. Some EQUALS;ﬁarticipants have little or no accsss to

students with whom to try EQUALS activities, so that the somewhat low response

PR T
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rate (79%) and the thimr-implementation rate, averaging 72%, are spectacularly
high. The most freeemsercly implemented activities included some of the easiest
to accomplish: shasstmm of information with various audiences (81%-942); and
some of the activities tiat demand the most planning to effect: role model
visits to the classroom (84%) and use of concrete materials (75%). The least
frequently implememted activity was the game, 0dds on You'" (28%) which had
received high ratings when évaluated on the day it was presented (averaging
4.4) but which regmimes several pages of asuplicated materials per student.
Given the constraiats on most teachers to cover a standard curriculum that

often omits the math activities advocated by EQUALS, the implementation rate

of 58% to 77% iswery impressive.

C e~
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FREQUENCY OF USE (79 respondents)

Table 11. Participants' Implementation of EQUALS Activities (1979)

More than | Percent
1-2. times | 3 times using . .
ACTIVITY Not at all | per class | per class | least ..
Resul ts of your research project 13 55 11 84%
Startling Statements 15 LY 15 78%
Role models in your classroom - 13 48 18 84%
0dds on You 57 19 3 28%
Math activities:.
Cooperation 27 38 14 66%
Logical word problems 25 25 23 68%
spatizl activities (geoblocks,
toothpicks, milk carton geometry) 18 30 31 77%
Attribute activities (graeco-latin
squares, Venn diagrams, attri- 2] 32 26 . 73%
bute -blocks}
‘Functions 33 30 16 58%
Muiti-step word problems 24 28 27 70%
Use of concrete materials 20 23 36 | 75%
Sharing EQUALS information and/or
materials with colleagues 5 24 50 4%
Sharing EQUALS information and/or
' 30 34 81%

materials with parents

15

Average number of activities checked per. respondent=9.4
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Self-reported data, such as the checklists reported above, are given
additional credibility by the entries that the participants make in their
journals, which they keep to record their thoughts and feelings during the
EQUALS inservice sessions and between times as they trf various EQUALS
activities.

For example, one junior high math teacher noted in her journal,

i, ..games and puzzles in the classroom are tremendously
effective in changing math attitudes. When students can
associate a logic puzzle with math and succeed where they
have not succeeded previously, they begin to make positive
associations with math. Some students with excellent social
skills who perceived themselves not mathematical discovered
they could be successful in many of the activities."

A follow-up survey of all educators who had participated in EQUALS
since 1977 was conducted this year. When asked, '"What EQUALS materials have
you used most fruitfully?' 92 (62%) listed various math materials and

activities that had been presented.

Personal and Professional Development

In examining the program's impact on participants, we reviewed the journals
for reports of their personal and professional growth. These tended to fall
into several areas. One was the benefits gained from the exchange between
participants.

Typical of many comments was this from a junior high teacher,

HMEQUALS has been a great source of professional growth for me.
Seeing teachers doing things | would like to institute in my
room, and sharing teaching ideas and techniques."

In same instances, this meant developing new organizational arrangements.
‘One high school math teacher wrote,

"My main reason for applying to the EQUALS program was to-
gain ideas for increasing our enrollments of girls in computer

science...as students were being scheduled for second semester,

-10- .
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it became apparent that we would not-be able to get sufficient
numbers together at any one time to form a class in the conven-
tional sense. My colleague and | decided to put all the students
in computer science into 'independent study,' providing the room
and computers for them for five time slots per day. Inasmuch as
our high school only has six periods in the day, this means we
provide before and after school supervision. Our idea succeeded
beyond our most optimistic expectations; we wanted 25-30 students,
we go: 58, and we quadrupled the number of girls (from 4 to 16)."

In others, it meant a personal development, in this case a growth in self-

confidence,

“| have learned quite a bit about myself. | have discovered
that | am not unable to do math, which proves the point it
is never too late."

And in this one, a new approach to teaching,

| have found that | do not have to be in total control of the class
at all times. | was always afraid to move off the straight line

of my objective. | have learned that ay teaching objective can be
~eached by other means. You have char' 2d my opinion about workshops
2=7 what can be done in the ciassrcom. You have helped me to learn
=:w things about students and to gain a better understanding of
zys>elf. You have giveu one the opportunity to try things [ never

-w:11d have done on my own.'
"In sum, EQUALS' impact on participants included high satisfaction,

relatively impressive implementation of activities, and evidence of professional

growth and development.

Impact of EQUALS on Students

Because the effectiveness of any teacher-training program can ultimately .
only be méasured by the impact on the students of those who are trained, the
project seeks to deternine the effectiveness of the trajning on students of
EQUALS participants in two important areas: their interest in'math-based
careers and their attitudes toward mathematics.

Interest in math-bésed careers has been found‘in many studies to increase
students' likelihood of enrolling in électiye mathematics courses. In the
previous EQUALS evaluation, the Career Awareness Survev (CAS) was used to

-
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ascertain the interest ofvstqdents in a variety of careers and no significant
increases were found as a result of the EQUALS activities. Since that time,
tﬁe career éwareness strand qé the program has been strengthened aﬁd the results
are moderabely favorable. The results of fhe CAS are shown in Table I1I.
There is widespread sex-role stereotyping of careers by the approximately 1350
students who.responded to this survey-both before and after the students engage
in EQUALS activities. Significant increases in interest are found for males
and females in four careers, however: engiéeer; architect, computer programmer,
and dental technicjan. In qddition, males increase their expression of interest
in four of the occupations which were more frequently chosen by females: teacher,
secfetary, sales clerk, and doctor. 'While these gains must be considered modest,
they are certainly in the desired direction of increasing students' openness to
consideration of a variety of career options. |

For youhger students, from kindergarten through grade three, an instrument
such as the CAS is inappropriate since it uses occupational names with which
young children are not familiar. Pictures are more suitable but photographs
or drawings of people whose gender is identifiable are likely to be selected by
young children on tt > basis of gender aldne.. In an effort to conteract this
tendency, The Bears were devised. As the accompanying figure shows, drawings
of bears are presented for six common BCCupétions and students are asked to
select which ones they would like to try for a day. The students' responses
before and after their experiences with EQUALS activities are summarized on
Table 1V. As with the older students, the primary students made their selections
consistent with sex role stereotyping of the occupations. In fact, their answers
were consistent in forming two scales: a masculine occupation scale containing

carpenter, scientist, and engineer; and a feminine occupation scale containing

-12-




ST Table TIT. - Students' “interest_in_Careers_from the Career Awareness
Survey (in which they indicate which careers they would
U like to try for a day).

Occupation ' Male Students Female Students
Selected Preceeding Following Preceeding Following
EQUALS Activities : EQUALS Activities
n=710 =655 n=705 n=640
Carpenter =~ - 432 48% C123 15%
Nurse C 2% hg h6g 48%
Engineer ' LS 503 * 15% 9% #
Bartender 3 39% 293 283
Architect | 37% g * 25% 31% *
Coméuter Prograhmer 398 47% * ‘ 323 - hog =
Teacher 158 223 * 50% 503
Athlete ' 59 542 | 38% 392
Secretary ’ 2% 6% * . 51% - L6%

- Trucker ' 50% 452. 312 342
Ranger  wg s 3y 33%
Scientist 39% g 27% 27%
Police .342 37% ' 29z | 31%
Mechanic by k23 S 138 13%

) Sales-Clerk 10% 17% * 53 42%
Artist 303 302  heR 433
Veterinarian - 23% 23% ) 50% 47%
Dental Technician 102 g x a3 273k
Doctor 313 39% * 38% ax
‘Military 302 323 BRI 13%
Telephone Operator 8% .10% 352 . 32%
Plumber 123 . 1% 2% 4g
Lawyer | Lhg xS 523

*Jndicates that the difference in'tﬁe two.percentéges is statistically
significant at the .05 level, i.e. that the likelihood that the observed

difference would occur by chance is less than 5%.




~ AGE - TODAYS DATE TEACHER
SEX MALE _ . FEMALE____  (GRADE — SCHOOL

Vihich |obs would you' e o try for a day 3




- Table [V. Students' Interests im Careers from The Bears (a career
interest measure for students in grades K-3 in which they
indicate which jobs they would like to try for a day).

Occupation Male Students | Feﬁale Students
Selected : Preceeding Following Preceeding Following
: EQUALS Activities EQUALS Activities
=300 =300
Nurse 122 12% 62% 69%
Scientist 67% 83% * 29% 483 =
Teacher 30% 30% ) 87% 80%
Engineer 65% 79% = 19% 28% =
Secretary 23y 23% ‘ 74% 71%
Carpenter - 69% 75% ' 24y - 28%

- %*indicates that the difference in the two percentages is statistically
significant at the .05 level, i.e. that the likelihood that the observed
Qifference would occur by chance is less than 5%.




teacher, secretéry, and nurse. dhen the individual choices are examinéd, it
is found that boys gnd girls significantly increase their expressed interest

- in being scientists and engineers, with no sfgnificant changes in any of the
other careers. These gains are more substantial thar those observed for the
older students, particularly the increase in gifls' interest in trying the
occupation ''scientist,!" which doubled from 29% to 48%.

The second student characteristic surveyed:prior to and following thg
EQUALS teachers' use of activities wes attitude toward mathematics, measured
on the Mathematics Attitude Scale (MAS). The scale, presented in Figure 2,
includes items on enjoyment of math, perceived usefulness of méth, and feeling
ofléonfidence in math -- all found to.bg important in achiévément in math and
eleetion of math courses. An analysis of variance on the MAS found that there
was a significant improvement in positive attitude towards math among the high
school students. There was not a significant change at the junior‘high leve{.

The lack of improvement at the junior high level may reflect the difficulty

of influencing a group for whom peer attitudes are valued over adults'; some
investigators have actually observed a decrease in positive attitudes advocated

by a sex stereotyping intervention with this age group.

Summari

Several sources document the.effects of the EQUALS training on partici-
pating educators. Their satisfaction with program activities .is high in general,
and they report that they gained information in.skills in particular.>
Their reports of impleﬁentation of EQUALS activities with students, indicating
that the majority of the teachers employ a majority of the activities, are
substantiated by jou%nél entrie; that show how.educators have internalized and

incorporated EQUALS strategies into their classrooms. The journals also

S e =16




Tw¥3_¢3.?q,Jﬂ;f: L Figure 2 e e -
- o MAS . -
Grade - ' . Today's Date
- Age : Teacher ' _
Sex: male . female School

DIRECTIONS: A number of statements which people have used to describe how
they feel about math are given below. Read each statement and
circle “Y" for YES if the statement describes how you feei about
math and circle "N for NO. if the statement does not describe

YES how you feel about math.

=
o

3. | think math is fun.
2. |'m sure | can do advanced work in.math.
- 3. 1 like to do math puzzles.

k. 1 put off ‘my math homework until last.

-

5. No matter how hard | study, § will get low grades in math.

.~ 6. 1 think math games are boring.
7. | do as little work in math as possible.

8. Math is not useful to me.

9. 1 'will need ma: th—for my foture worke—— S
10. 1 thlnk everyone can learn math.

I like to think abogt_math'problems after class.

-,iZ- | wish | were smarter in math.'

“13. 1 get.nervous stuﬁ?ing fbrzﬁ“math test.

1h. Math is hard for me.

15. 1 feel anxious in math class.

16. ! guess a lot on math tests.

17. Math is easy for me.

18. 1 will use math'}a many ways when | get out of school.
"19. 1 think math is awful. .

. 20. Most jobs require some math.

' ’ * 4 '
= = .z .z = = & x = = x = = x= = = = = = = =
-d
-d
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Y
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21. | don't expect to use math when | get.out of school.
S Y2 .o | .




provide.evidhnce of personal and professional growfh beyond the cl*>ssroom &S
teachers become 1eaders.in equity efforts in their districts.

Ef%ects on students of participating educators are also docu
Increased interest in a wider sbectrum of carzers is shown on the s for
primary students.and the Career Awareness Survey for older students. [mprowed -
attitudes towards mathematics.are also observed in some, though not all, age
groups. These attitudes towards careers énd méthematics are precursors to
continqed stﬁdy of and success in mathematics coursés.

In sum, the EQUALS traiping seems to be effective in making changes in.a

numbér of factors that contribute to equity in math-related fields.

Impact cm Mostitutions

The: dmpact of ‘EQUALS in the schools. can be meashred by the request for
additional workshops and assistance. In 1980, 65 districts in Northern
Californ*i.a requested ‘that wesprovide their staff with-traiming. A number of
principals and-z:nr-ric;ﬂm coordinators have t;egun to set up workshops for their
staff imaddition to the regular program we offer. The increased interest of
principals and inservice educators, as evidenced by their hign application rate,
indicated that educators at all levels and responsibilities are viewing the
program as a positive inservicerexperience. The reason for this is that it
offers a participatory model of staff development.

Another indication that the EQUALS program is being institutionalized

withio school districts is demonstrated by the existence of four district-wide

spinofs:

Samr Francisco Unified School District received a-grant for 1980-81 from

the-Cali fornia State Department of Education (ESEA, 1V, Part C) to conduct
worksiops for 530 students and 50 educators to .increase young women's partici-

pation-in mathematics. Evaluation will focus on assessing the affective and

Ffik-g&a:‘i?—?";: ’.
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behavioral changes in students and educators participating in the program
compared to a matching sample of nonparticipants.

Novato Unified. School District received a third wmear of funding from the

U.S. Department of~ Education to conduct the Novato Math/Science Sex Desegregation
Project for district educators. A:tivities focus on resources and materials
for nonsexist math, science, and career education topics. The staff members

are former EQUALS participants.

Emeryville Unified School District also received -a third year of funding

from the Department of Education to promote sex-fair mathematics instruction
;nd counseling for forty of.the district's educators. Eigﬁt inservice days
during the academic year and a five-day summer workshop prdvide garticipants
with extensive training in the EQUALS mater'ials and methods by a'former EQEALS
participant.

Napa Valley Unified School DMistrict received Title 1V fonding to conduct

a 1980-81 program for educators throughout their district. The project

director was a ISZB-EQUALS participant.

‘Dissemination of the Program

The EQUALS proiect had not-plans to disseminate the materials produced
during the traiming. However,vdne‘to the uniqueness o% the approach to sex
‘eq;ity throdgh mathematicé;_thesproject has established both a lacal and
national repﬁtatidn as a resource for educators who wish to reverse the
pattern of math avoidance among Ffemale students.

A handbook detziling the teacher education.program developed is now

available. _Entritled, Use EQUALS to Promote the Participation of Women in

Mathematics, -the handbook sets forth the rationale for the’ program,'describes
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typical workshop models, details the three major components of the training
(incréasing awareness, developing problem-solving skills, and encouraging
career aspirations), provides numerous classroom activities—and suggestions
for how to integrate them inté the curriculum, suggests evaluation measures,
and lists a number of resources for additiénal assistance. Since October 1980
wheﬁ it became'available, 1,000 copies have been requested by educators.

EQUALS has been effective in establishing a mode] program to assist
educators in §btaining methods and materials to increase awareness of the need
for math participation of femgiimstudents. .The numerous requests for materials
and consultants to conduct addi;}onadeorkshOps indicate that the school
Eommunity is now ready for a major effort to effect change in the course enroll-

ment patterns of women students.

EFFECTIVE STRATEGLES

Those program characteristics that appear to be the most effective year

after year are the following:

1. Establishing ownership of the problem. We involve participants in a

research project before they at}end their first EQUALS meeting. .By colle;tﬁng
data o> a substantive issue iﬁ w@ﬁehsandAmaﬁézmnﬁcs, the participants become
the "experts' on the situation in their schools. They begin to define the
problem and are ready to share ideas-to arrive at solutions with other partici-

pants.

2. Providing materials that are immediately usable in the classroom.

Whether they're mathematics or career mz- rials, if they need revisions or
adaptation, the likelihood they will be used is low. Additionally, providing

time during the inservice for participants to become comfortable with the

materials is essential.



3.. Providing role models and being a role model. Role models of women

hd

who work in math-based'fiefd and of teachers who have successfully used
EQUALS hateriéls will inspire and motivate participants: Providing an
inservice experience in which the staff works cooperatively, is responsive to
participants' concerns, and have-had the experience of being classroom
teachers themselves is critical to conveying a non-threatening, well-planned,
and enriching inservice.

L. Encouraging professional development. VieWing the participants as

leadership per§onnel, providing suggestions and resources to enable them to
take the first step toward {eadership, and being an on-going support group to
them will yield the most profound resultg. This ‘'trainer of trainers' model
caﬁ succeed beyond all expectations if there is a built-in assumption that

participants will begin to see themselves as advocates and leaders in achieving

the goals of the program.

HOW TO ADAPT THE MODEL

A number of resouces exist for local adaption of fhe EQUALS program.

The most obvious is the EQUALS handbook, which can £e used in a number of ways
to design your own program.

We have also begun a program to train out-of-state educators in EQUALS
methods and materials. Thls year, flfteen educators came to Berkeley from
Arizoha, Pennsylvania, New York, North Dakota, South Dakota, Maine and Montana
to take this training and they are now actively'developing programs in their
own area. This program will be continued in 1981-82 if funding is provided
by fhe Depar tment of Education. - -

Federal and Stateﬂmonies have been used by local édépters to set up.

programs like EQUALS in their areas. In particular, Title !V funds from the
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Department of Education and Title IVC.funds from the State Departments of
Education have been .identified as appropriate resources.

Finally, your most important resource is the people -you kno& who are
concerned about the issues of women and mathematics and are committed to
develbping an action plan. A core of advocates - a network - can accomplish
far more than one or two individuals. Begin to plan cooperatively, develop

a collective vision and work toward it together.
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