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~American Indians. The. pro m is based on the ‘éxperiences of
ntervention programs designed to, increase the participation’ of
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ingredient for increasing the effectiveness of these efforts. Also

reccamendgd is the inclusion of a ‘sound evsluation progranms
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i RN oL Abstract;’

> This article suggests a mathemat1cs/s;1ence intervention_ program for pre- colrége
munor1ty students (Chicanos and "American gndians). The suggestion is based on the
experiences of intervention programs des gned to -increase the parth1pat1on of non-

minority underrepreéented groups in matlfématics related careers, It is proposed that in .

order to maximize the effectiveness of fhe intervention program activities aimed at

. impacting teachers, counselors, parent ,' students, and éhe school curriculum should -
be undertaken on 4 sustained.basis fot a long perlod of time. The involvement of .
the local communifty and industry is qfnecessary 1ngred1ent for.increasing the - - --
effectivity of theSe efforts. Also ?ecommended is the inclusion of & soundy
evaluat1on program in Srder to systemat1cally identify the successful activities
‘which can or cannot be dup11cated ‘i other geographlcal localities. : :

* ’

A\ Y ’

L
T
£
.
B
m‘
PR I
;
.
-

-
x
»
[}

4
3 - 1‘
s
C
~-
[
| 9

w
.
- .. -
I
.
.

izigést1on for Increasing the /
' Participat of Minorities in Scientific Rgsearch  , - . -

-
-
LS

- [

°F

. .
»
-



Suggestions for Increasing the N d
Participation of Minoii;ies in Stientific Research

y - .

. R ' ’ . ‘ . -
w! T ' « p « ‘
x S Luis Qrtiz-Franco < .
. ! \r - ‘ ‘ ‘ ’ , i
Introduction” . ° . , M . , . -
. Survey studies gponsored b& the ﬁgtional Science Foundatipn (1977, 1980{a),
and 1980(b)) and th;jNaEional Academ&fof Sciences (1978, 1979, and 1980) have .

’
amply documented thgl underrepresentation of minorities and womgn in science careers. -

" These findings promited studies investigating the reasons for this underrepresentation.

. . i
. Perhaps due to questiong of-race and class, the situation of white.women has received
: : N —
heretofore more attention than that:of minorities of both sexes (white middle and"

. -

-

upper-clasé researchers fotus their attention on white middle and upper-class

‘

.
.

L
students at the exclusion of‘m1nor1ty stuaents of any economic class) A result of

- .

|
|
l
|

this pattern has betn the nndertaking of more research projects and iﬁtervenfion

'

»

programs addrﬁss1ng 188%?8 concern1ng the pursu1t of mathematlcs related careers

by women (Blum and G1vant 1980; Parsons, 1980; Casserly 1975 and 1979, Stallingsg, 1979;
Elias, 1980; We1sé Plaee, and Conway, 1978; Strdup and Jasnosk1, 1975 Fuchs

Welsgbrod and Yates, 1978; \Bennett, 1976 and”’ Su111van and' Skanes; 197&) than studies .
-~
1nvestlgat1ng the pursult of similar careers by manr1ties GMacCorquodale 1980(a) and

v -

' 1980(b); and Stpilings, 1980). T \ '

-
f
rd . A

~ However unexplored the area of minoPities in science related careers may be,
N ‘l ‘ d ) T - . .
some of the results from studied with white women cap be extrapolated and serve ab

. -

the bpsis for~coQ4ectuFes pertaining to minorities of both sexes, There is room to
- T »

. * learn from the experiences of these efforts.even though they-have '‘excluded minbrities.

& For instance, some 1ntervent10throg;ams 1nvoly1ng white women have revealed that

. . .o [

one time shot, conferences or short terq activittes are vireyélly ineﬁfective in

>

.

., - \' - .
produting long term results. Also, and more important, the collectige experiences h

-

.

of .the .different ihterventiqn programs syggest that a multi~pronged approach is more

. - [
. f

* . . ’ L1
. . R N R
v R /1 - ’ . - ] ’
. . ~' R . .
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. . ¢ o
'effect1ve than a uni-pronged one. Thug, it seems unrealistic te expect that one

“ﬂhot conferences, short term activities, and uni-pronged approaches can be effective °
L o . . v, .
andsproduce long lasting effects for mindrities. ) . \

- - L]

The purpoge of this paper is to suggest,h?/inﬁervenfion program for minoriﬁies'

e & . . 3 3 . 3 . ® 3
aimed atyincreasing .their participation in science related careers in general, and '

L ¢
‘ -

in biomedical scienti%ic research in particular. The suggestiqn is grounded Ry f

findings from the literature describing empirical research studies'thgt investigate
N, ) . . 1

s . . - )
the variables affecting.the -enrollment of women in mathematics,courses,#and

‘ 1} - - '] N i
intervention programs designed po increase the participation of wo in mathematics I
= . ‘ ) - 1 ‘\ e . . .
related -careers. . - - . .

’ < ] 4 h

' Background . . . . - .

.. ‘ . Since mathematlcs 1s ub1qu1tgy(a§\sc1ent1f1c research, a strong preparat1on .

. *

in pre-college mathematics is a necessary prerequisite to the_pursuit of sclence -
related f%e dsuat the university or.colaege level,L\En fact; the pre-college écieqce
. . ] .
major includes more courses in mathemati%g\fhan in any otNer sirgle science field.
. - . -
Thus, a look at en}ollment.patterns in math%ﬁétics:courges qf underrepresented‘
. 'éroups‘at the high schéql level is a natural firstlétep in‘expli;ating\\he1r
v representation in science fields at the professional levell It is at this ﬂpipt . ‘
. N . . N Y M . i .
‘of the ehucatiﬁﬁ continuum that most studies‘on;women in.mathematics rglated'fieids

.

have focused their attention.  The results are. far from uniform in pinpoi%ting the .

most determining variables influencing the enrdllment of women in mathematics.courses.
. ) . e . .

‘ “The studies tollectively indicate that there are internal variab™s falso called '

" - . . -

affective variables which include such things as attitudes, beliefs and the like) ,

¢ * M

and external variables (which include curriculum, teachers, counselors, parents, :

i3

N ' ‘ 4 . 3 3 . .

and(peers) affecting the student's selection of mathematics or science maJoi: in /

high school. It is commonly agreed that changes in the external var1ab1es 1nﬁuce / '
' 1 \

changes in the internal variables but -the extent to which each of the external

. o B 4

variables individually contributes to' the observed changes has been difficult to

8 ’

‘\‘\

detarmﬂne. Consequently, it seems reasonabile to sﬂ!gest that in order to increase,
(* ' “~. ’ - .

-
.
s . -




- * -
s

t
L

* the possibilities -of achieving the desired changes in.the‘}nternal variables one must

‘ .

4
i
? R bp;;;te simultanéqpsl& on all the externel Yariabiesvou;}ﬁneé here. - é
) Let us:take a losk at the relé%ed liter;ture to illustrate better these pqigcs B |
" and we will intersperse lomﬁents regarding aFtivi;ies that shoﬁld be included in the
sugkesteh intgrveﬁtiah program. e, N b )

. Affective Variablesf . . \ ‘ ) o -
[y 1
i

« There is evidence suggesting that affective variables related to -the enjoyment

.

. - \

of mathematics are critical in ceyrse taking behavior apd achievement (Stroup,and . i
.Jasnoski, 1975; and Fuchs, Weissbrod and Yates, 1978). HowEQer, enjoyment of }

‘mathematics is not the only variable ifivolved in gourse taking behavior and

. . 0N .
achievement; it has been fourd that)parents' believs about their child's ability

»

does.predict'the child's course taRing behavior (Parson 1980). And, the

a
- .

. N l .
* _ availability of accelerated mathematics or science programs in high school has
. ~ - ‘ 4 /

. . i .
been shown to be related to mathematfcs achievement. Improvements in mathematics

-

y .

achievement, "however, does not necessarily result in more favorable attitudes toward

. -
‘

. . . Y
to future career plans or rewards has been found to predict

. . ’ ~
change in d;hireg‘to partf&ipate in mathematics related courses at/phe junior high - .

Ysefulness.of mathematics

S - -

.
~ >

-

school level. 1In this vein,/MacCorquodale (L?SO(a)) reports thdt Chicanos tend tQ_
* 4 & \
*, expend more effort than other groups when school is seen as~1inked'to their future

mathematics (Bennett, 1976; Sullivan and Sk;nes, 1974). +On the other hand, pefceived ]
|
|

y ' . ] . . . ‘ ) )
30bs“ However, in many instances, current or past rewards 8eem to have more ,

o influence on academic course taking .behavior of students in general than aqucipated

*

or future rewards, i.e., concrete rewards are oftentimes more influential than

- )
M <

L3

.abstract ones. : 'jv" . . ] |
« ' : . - )

seem more concrete are the role

©+ « Ppossible ways of making abstract rewa

playi?g of ;nticépated or future consequences, and engaging the student in "hands-on" .

activities (other ﬁog‘ntially effective ‘'ways are discussed in the section Peers below).
‘. ‘l( . H . N . . ),
’ , However; for these strategies to be more effectiv7§ intervention strategies j

. . . ( . ) R
Q 1mpacting key agents. jn the schooling process, such as teachers and counselor$ must

E MC | * N * . . R
. . N ';f v
- . . - F » .
P s ~- . k b

v

& .
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. A . g N 3 ’ . .
be undertaken. i . e . .
- . N . B ~ ‘; / .
. Coupselors”and Teachers - = ' - ~ - . A
] . L. \ . . . R .

\ SN .
‘ Counselors and teachers are, the scHool personnel witP whom students interact .,

- - .

mhst,frequently. \Although_counselors do have-an influence on‘students,.it is .
’ . . v ~ " ’ - -
\ . . . .
‘'widely recognized that teachers are frequently more influential due to their more

’ * / . . ) . * - . ‘ © ° 3
,intendfee contact with students. This 1s partlally expla1ned by the fact that in

most schools counselors have a heav1er student 1odd than teachers. . - .

,
N s * . 7z .

The career counselors, Rowever, remai n, an 1mportdht source of career

.

1nformat1on for\;hny students and they should not be, neglected by intervention !

o Aﬁ{ ] |
programs. MatCorquedale (1980(a)) has documented -the need for Chicano students
b ' . [

;o . ¢ , - *

wishing fo study science to be ,counseled about the necessity of taking more

«

matheéetlcs and science courses beyogq\the minimum required for graduatxon. The

N

N~ career counselors can undoubtedly provide.this much needed information. Information o

-~ i ’ .

. . . . ; { .,
" on employmemt opportunities in 9pthemat1cs related fields can also be conveyed to .
. M . N . . .

- studénts via career .counselors. Above all, the”ﬁhvolvement of counselors in
[ . ' ‘ > . .

. ~ . . . . . .
mathematics and science intervention prOJects"@pst be on a\susta1ned basis e
E) -

) . ‘
throughout the duration of the projects through petiodic in-service workshops or .
. ‘

. . ' . 7 + g PR B .
agcredited summer sessions. In addition to better ca¥eer counseling, students

| 4 . N <
v . d M
[

~' . - . Y 4 , Sy
also need better teaching. - - - ] .

One way in which i‘teryention programs can assist in improving the mathematdics /
14 ‘. . .
. . N R .
and- science preparation of pinority students is by en‘encing the academic skills. B

v
.

* and instructional approaches of teachers servicing These students. Several- s

»

potentially efficiiﬁt programmatic activities come to mind. One is to initiate
" . - . \
/// " mathematics or science in-service workshops or courses which are integrated into

+ o - b

, N \ ‘e - . ..
the standard staff development programs rather than "add-ons” or elective., Another

alternative is for-thege workshops or courses to ‘last for an entire academic year.

$
"The content of these in-service activities can 1nc1ude stat1st1cs, computer science

\

and techno}ogy, problem solving methods, the use'of cdlculators in the classroom,

3
.

L
teaching techniques, affording to mathemat1cs and science teachers skills !lg behaviors
Q . . s . » .
EMC . - Y 7 ' - . j
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) ) ot s
conduc1ve’io encouraging their students to exprre diff%!ent soiutions tg)problems,.
- S - ' ‘ < i E ™
and the history of the development of mathematics and science. . ‘\’ e ’
. ( i . ot
The purpose for including topies in the history of mathematics‘and science
' 3 .
W, s [V o .
& ’ is to'enable teachers to inform students about the dynamic social and human elements

'

that have contribpted to the development of these disciﬁlines, and thus remove the

. MDotion that mathematics. and science are static subjects. . . .

. -

. ¢
. L

y ' The aim for .including problen solving methods, and encouraging students to
) .
explore different splutions to problems i;\fwofold One is to get students to realize

.

that the solutions to problems illustrated by teachers and textg%oks are not the only
¥ ~.possible ones, thereby promoting creativity, The other ;im is to éxposé teachers to )
a variety of problem.solvin; ﬁethods‘with the hope that they will, in turn, instruct’.
students in thi; importantvintellectual skill ko necessary for scientific resegrch,
- " D ]
Zn alterpative\té these year long workshops ok courses is to initiate summer

- -

institutes essentially covering the\saee content areas outlined above. Yhe summer
‘ \ - .

institutes, however,'dil{~Probably have to run for several consecutive years, say

Y

three ot four, involving the same teachers in ord!r to increase the chaéces of -

3 . v

A ) [} .
achieving the deiired results. One time shots will probably not be effective:.’ }‘

Equally important, although more difficult to accomplish, is to gromote

.

.
» '

ositive teacher ateitudes nmd practices toward,minorit sbudents. ‘Jackson and
P gmd p y
- . - ' 7

§ Cosca (1974) found that teaoher§'31gnificantly favor Anglos over Chicano pupils‘

in teachdr-student interactions such as’ teacher praise, Qcceptance or use of
) - - iV L]
PN . . '} .
students' ideas, questioning, giving of positive feedback; non-criticizing teacher

h 13

<~ talk, and student speaking. Laosa (1977) ?é%ieQEd the literafure on teacher:student

r .
classroom interaction and found that teachers are biasgd against ethnic minority
-~ ) * .
students, students from lower SES backgrounds, low achieving students, and students

L]
»

who do not speak standard English. The‘possible short and long term negative

-
-

consequences of such teacher behaVior defy quantification, ‘and are undoubtedly

'

counter productive to the advancement of Chicanos, American Indigns, and bPacks *

’
in science. The cooperation of local echoot’;ﬁfic;al? is needed/in this aréa.

ERIC | . .
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s ¢ - . , - N

¥ ’ N ' ) b - - . . . . . .
Rece?t information concertiing tife shortage; of trained scientisfs in the United

.- \ > L. . N

. e« ? Lt ),
States has compelleg interested individualg to look at the pre-college mathematics and

. ' N .

- . . .
, science curriculum. It Ra# become eVideﬁf that the prevalent curgitula throughout
] : o . - . . .

the natidg places téo AQFE- Phasis on baé%c comﬂutgtigéﬁl ;kialg'at ‘the expense of .
. . o
mere comﬁlex skills quh és;;eaéoning and problem so}ving. Although itsis difficul})
for intervention érograﬁg\fo inétitute'st;ucturgl,changes leading to a more balanced -
. ; . . oo : ; ) ;
J maphématics and gfieéce éu&rifu}uﬂh it is quige possible fé; these programs to ’
, a&vocate currieulum réfoéms leading to lh ncfusion ;fimore problem'solvingl
activities:and the creat{on of adJched c u}ges in these subject areas. !
. , "This ﬁoaest goal éan~be.facilitated.thréugh the inyolvemeqt of p;blic sShoéy;‘ :J‘
S }eachers and university mathematics and science profgséors i des’gning and devé}qﬁing

supplementary .curriculum materials. These materials can t;)used.fbr enrichment

. el : . . . T ., . ;
;actlvities in conjunction with the regular ct£r1cﬁlqg. It i1s more desirable, of ¢
o S : /. »
.cQEE;e, to integrate these materials Into the regular school curriculum. 3
s . \ * : : . S
In short, the pre-college mathematics and science curriculym needs to include * J
. N —~ N

#

'™ more problem solving activities, and more advanced or accelerated &ourses. Intervention

) : ) l\ ) - I' "‘ \O .
B, programs for minority students cgn play the dual role of advocates and facilitators of ‘
curriculum reforms stimulating tMe improvement of the mathemigdcs and scierice-

educatioqaf\e;gerience of the target populations, N ™~ .

J .
"Intervention programs can also play a role in contributing toward the systematic

-

~

identification and education of minority giftkd students.,  This particular—studeni

. N ’ ' * ) ) . )

population is presently being neglected by the schools and by proérams for the o
~

.- 1

gifted which focus their atten)ion on white studénts. Curriculum materials and ) \A
~ . - - . * ' . N .
curridul&ﬁ'programs are badly needed fq;~£Pis valuable 2%;iona1 human resource. .

’ . ° \ . ) / ) ,
Parents N . . ) . ‘¢ S

L ' ) -
N - = . B

Parents can plgy an important role in students' career décisions,and their

inclysion in intervention programs is of utmost Sﬁportance. Studies have shown that
= « = ‘

' r ' e e . .
.patents can be 8d influential op their children's choices that a mere belief on. the
N v

Q . h- . Iy . . , . - v - )
« . i
ERIC . 0 g
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. \ .
E ch11dren s ability can predlct course taking behavior (Parsons .1980). With‘respect)
.‘ * "

4

" to att1tudes, Armstrong (1979) feund that: parental att1tudes toward mathemat1cs and

sc1ence are potent factors in their chilfren's' part1c1pat1on 1n.mathemat1cs or science °

A v - )
related actﬁvitie . . o . - . ; " -

L3 . -

l‘ - - . » % ¢ - 2 3
- It is quite osslble that the 1mpatg oﬁ!pareﬁ?ﬁ&:beliéfs and attitudes on

. s . - ‘
a position to provide factual information
) -

P

,bhildre:’Fan be augmented wK?n S'rents are 1

regarding “eourse requirements for, and oppo unitie&,in, science careers. Chicano
; : AESA

N
.

* \’ ) . . : .. . ’ : -

'parents‘in'particular lack' this king of infoPmation (LacCorquodale 1980(a))’and thus
(\ . . N »

aggravating tke cond1t1on of relative d1sadvantage of their ch11dren. Mathemat1cs

. . I
- and science 1ntervent1on programs can eaS11y alleviate this s1tuat1on by provid1ng

+
L3

“the 1nd1cated information and incorporating the parents in program activitibs. For

. X \

\ 1nstance, parents cah be included 1n field trips to-local sc1entf§§c 1aborator1es and|
1. AN / ~ .
industry accompanying teachers and students, and even1ng programs for parents could
' \ - . N -~
e organized. . . - : . .

It is also possible that through parents involvement in intervention programs <
h - - - B
Jthe local schools, local industry and the loc4l commynity tan be more predisposed to
_participate and .support the program: Stalli gs (1980) reports that the highest L

enrollment in mathematics courses occurred in a minority ur?an‘gqhool with active
’ -8
. - ] . . - 1 ' : . N,
community and business support. Pgient and community support can alfo be 1nstrumenta1
- Al , .

in achieving 1nst1tut1ona11zat1on of curriculum reforms and intervention progrq@s in

' . N

zthe local schqols and thereby 1ncreas1ng the potent1a1 yﬁpacg of programs

1 4
Emp1r1ca1 1Tvest1gatuons reveal that when parents are approached about ‘gcience

-

-

* . \ : -
» A . . . . .
and \t;la\thematlcs career information for shott periods of time the impact on their

13

chilliren is minimal. . Thus 1mp1y1ng that long susta1ned efforts with parents can be
{ ' ,

X I ~ . . . , ‘ . ]
* more fruitful, - - \ ‘ - ‘ - . »
§ Peers . e \ . : .

. . . . - ~
e o |
’i There are man 1nstances when the advise and,anfluence of parents teachets and

. g . ,‘ R .

counselors havesto compete w1th the 1nfhuences of a student's peer group Peers .

-

N e

appear to be of‘grept$1nf1uence in course tak1ng,behav1or of white womeén and it is
o '

. v - . . .
ERIC | -

T ‘ AI(\ L N




. ]

.-

plaus1ble that this is also the case w1th minority students, .This possibility

©

accentuates the need for ‘science, 1ntervent1on progvams td‘lnclude actlv\t1es involving

.

«

. “.v * e
. ‘-1n-and—out-of-sthool peer groups. Act;v1t1es 1nform1ng and educating the stddent and
+ - ~ ‘ ’ ‘
h1s peerb'abqut the 1mportance bf technology and sc1ence in the everyday world and
c . N[ - %

the academlc requirements necessary to pursue mathematics related careers are *
7

“ '
. N . L]

. " essential, - ‘ ' ) o . _— -
- . . . 2
yoo. . . - L : . ]
Thege objectives can be achieved by means of f1lms; cqnferences, speakers,
s/ . . v
summer and year long 1nternsh1ps for high school and college uﬂaergraduates in local

1ndus'¥1es, f;eld tr1ps tao scientific and 1ndustr1a1 work_places, curr1cula and

~- ~ : ct

exrta)curr1cula‘2fferings, local and regional_student science fairs and coé}etitions,'
. - . °

S °

hands-on experiences, group projects, and student science and math clubs. 'The .

-

‘ i f~ .
. 'Likelihood of attaid&ng the desired-impact of these activities is”increased when
b ' ) 4 .

t

undertaken on & long sustained basis, and maximized if they are institutionalized.
. * . — - 4 ° .. - .
It has been the experience of educatipnal reform programs in other cquntries
- - .

.

,f’ ;hat their igpacf ls increased wheh'they are accompanied by social and econohicf
*  reforms. Iﬁe prospect of good payiné jobs‘for those minority students oho oursue
. ~ : - .
maéhematicc and science related p;ofessions &an partlally;fulfill this role.“The
(prospect of good paying jobs as a.re&ard is a bitfabetgacf;'but summer and*year-long

- ot

. 1nternsh1ps in local 1ndustr1es can ass1st An making the rewards seem more concrete. *

. S

Another way of making abstract rewards seem more concrete for some students is
. Y SN ’ <
to involve them as peer-thtbrs on a paid pasis. This could accomplish at least two.
’ . * ., ‘
additional things: the peer—tutors will have a chance to teach others what they
* " '

/- ;. J
. know, and the1r mot1vat10n for cont1nu1ng to. study mathematics and science might
. M { \ o
increase. , s <7 ) ’
. < ,-‘. . . ] ¥
* Discussion o ' N « "

‘"

In the previous pages, we discussed the internal (affective) and external

-

(teachers, counselors, curriculum, parentd, 4nd peers) variables which have begen

o

- .
identified as 1mportant in mathematics 1ntervent1onvprograms affecting the
- ‘y .

v

participation of white womed Jin careers which yse mathematics, It was assumed {hag
\ . . , . v
A . . . ‘ - ’ :
RIC - 1i 7 L
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' particular

hese.adme variables are also important for 81m11ar programs with m1nor1t1es. Thew )

~ {

varioue program actlvkties mentioned are only suggestions because the specific st

v

1mp1ementat10n strategies have to vary accord1ng to the particular group being 0"

iy . ) o !

targeted and theé local or regional xocio-economic circumstances. - Jp.
) - ' \ M 5. .ot

i 'On the whole, the internal variables are more elusive than the external ones
“ = -

. L] R [ ] - s ~ : -
and the best anyone. can hope for is that by operating on the latter, positive changes

v s

_ will occur in the former. The next step in such a process is to identify clearly

. . { .
which external variable(s) is (are) more umportant in inducing pos1t1ve attitudes

.Not aﬂ‘easyvtask. This role is best, fulfiN'ed by an evaluation component incorporated

in the intervention program. '

-

. LN

The fact that no twa- local or regional communities are alike, du® to ‘their own

1

ocio—economic and political dynamics, makeSngt ‘virtually imposs1b1e to

—

gimilar preconceived exper imental designs on several communities. The
\

4
superimpo

v/pcal or reg10na1 dynamics determ1ne the kind of 1ntervention—activities that can be

and the patternsfdf guecess of ‘the various intervention program activities.

-
. -t

effective. 1s0, it is fr~9uent1y the case ﬁhat when changes in the internal v
variables are observed, e.g. att1tudes toward the biomedical sciences change

B .
positively, the cause, meaning or consequences of the changes are oftentimes iﬁgie
s

or unclear. Consequently,’ rigorous evaluation procedures are necessary to idéntify

successful activities and their respective impleﬁentas;on procedures

-

W

’

human environménz, such as the one suggested by the external variables above,
- ; -
emphasiges the need fo sound eyaluation procedures which include qualitative‘and

> . .

quantitdtive techniques. The eventual gBal is to ascertain systematically tWose,
activities, implementation strateglies, and‘their corresponding degree of success,
g » - I} .
- ’ / . .
that can or cannot be replicated in different communities. To put it differently,
] N . .

< \ .
the end result of the~program evaluation should be to indicate the what, the how, fJ
N + F A / . ~ 3 R

) o~ . .
The list of references at ,the end of this article include€s descriptions-of

—

\ mathematics and science interyention programs3for‘§0men that might be useful in

]

- , v, P R

12 |

\The task to trace the cause of changes in, the 1nterna1 variables in a.complex“
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Simmary A '
' The literature om women' in m'athematicé re’f&te‘p careers indicatés that it is
. ’ b4 - L
“easier to affekt the external vamables( (curr:.cuium, teachers, counselors, parents, :
\ . ’ .

. and peers) than to affect the 1aterﬂ§( varubles (attxtudes) ‘when .the goal is to

) %rease student part1c1pat1on<in fshematl.cs related f1e1ds. It {o,aig’q evxdent

-. §~ 4
that l,nterventlon pfograms des;gned to- affect the’ external var1ab1 arg more«
. L] 2

. \

FR
ﬁ‘,g
.-

vu.’:‘“

effect1ve when they are susta;n a long Pperiod -of t1me, become 1nqz§§g’s§?ﬁ:§i§:
’ ! M“?g’ 50170, oq.

"’ana all Qf the external var:.abl‘ are oper\gted on s1mu1taneow' e.fgk’ F“#chools,

«

’ N @
the local or re.g:.onal community, and loecl and reg1ona1 mdustr:.es must_'gyg\rk

i4 rd /

coopefat1ve1y in the task to increase the reptesentat1oxypf m1nor1t1es in ag:.et’tce

relgted careers.. ) : ' % . ' * ’

e : ' . : .
The central goals of any mathematics and science-intervention' program should

- e - . .8

be the development of strong basic skills, problen solving abttities aa,g]‘approech'es
¢ - ' .

1tf the target m1nor1¥y population in"ordet to equip ‘such individuals with the o

*fundamentals for scientific research. . . T ' .

. ‘ 1]
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. 1t was also pointed ou't\ that a ngorous progran eValuatmn ,or research

. - v A -

component is nefcessary in 1ntervent10n programs 8o that effective- and rephcable .,

. . Y , B -

activitieﬁ and ifplementation strategiés can’be identifiea.
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