BD 155 026 °

[N

' DOCUNENT, BESUNE ’

- . SE 024 281
TITLE Mathematics for Junior High School, Pilot Edition,
; . Chapter 10.
. INSTITUTION Boston Univ., Mass. ’ ¢
SPONS .AGENCY National Science Foundatlon, Hashingtoﬁ, D.Ce ' . .
* PUB DATE 75 -
GRANT NSF-SED-74- 18105
NOTE 26p.. For related docuuents, eee SE 024 279 283
EDRS PRICE HP-SO 83 HC-SZ 06 Plus Postage. .
DESCRIPIORS Activity Units; *Curriculua; Imstructional naterlals“
*Junior High.Schools; Mathematics Education;
t *Mathematics Materials; *Prohablllty. ‘Problesm Sets;
- *Secondary School Mathematics; *Textbooks
IDENTIFIERS *Boston Unlver51ty uathentaticc Project Estllatlon
ABSTRACT .

This’bock contains the tenth :chapter of a pilot

nathenatlcs sequence for thé seventh and eighth grades.'The content !
ofthe sequence is to serve as a, vehicle for the development of’

relevant compdt&tg:nal skills, mathematical reasoning, and gecmetric
perception in thr dimensions and is to.reflect the appllcatlon of
mathematics to the social and natural sciences. The material is -
divided into five types of sect10ns~ (1) activities; (2) shart

reading secticns;

(3) questions

weaker tackgrcund; and

{5) sectlons for the ctrongly wctivated

(4) section’s. for the student with a,

@

{

student. The material in chapter ten includes prokable and improbable)

.events.

(¥))

**i**&#********************************f*****#***#****#******#*****tﬁ**

F

\Y

.

f

-

5

* Reproductions supplied by EDRS are the b%ést that can be made\

*
‘************‘**********

froe the origimnal documents

,‘

3
*

**************#******#****#****#****************

, - | . J
. +




26

SR

ED1

~—— FOR JUNIOR HIGH

N i

 SCHOOL T

- ' 4

. l .
PR | | .
.

oéa/&lm 40" .

A

-

S

2

Baston University ‘JMath.ematic's Project

L4




N N
. \ .
A S CONTENTS .
. . g ) * </
' ! \ ' v o : * v
; CHAPTER 10 PROBABLE AND IMPROBABLE EVENTS
T 1. Ple Charts ' .-
Z 2 Soda Tastihg )
3 Equally Probable Events :
4 Counting Equally Probable Events
. ) "8 : 5 Averages .
6 Which Game Ryle Is Best? : .
: - . / N 7 Bar Gram’/pv\ oo
e 8 ' Comparing Game Strategigs
J ' 9 Expectations Ny T
' 10 Estimating Fractioks.of a Line Segment
/ . ‘ '
\ N A
R
- 2 et ) s
. . - -h
[ J -
> v /\ v v y
&
2 ’ , o
) ’ \,\ | C ) T < ) .
. ' Copyright @ 1975 by The Trustees of Boston University
» . . —
’ Printed in the United States of America \
. V: 7. L . . ) , : '
‘ R



-

Exc_ept for rights for materials reserved by others, the Copy-
right owner hereby grants ‘permission without charge to *
domestic persons of the United States and/Canada for use

, of this Work in the English language in the United States
and Canada after September ? 1977." For conditions,of
use and permission to use the Work or any part thereof.

for foreign puyblications in other than the Erglish language,
apply to the Copyright owner or publisher. Publicatign -« »
pursuant to any permission shall contain an acknowledge-
ment of this copyright and the follow1ng statement:

“Some of the materials incorporated in this
work were developed with the financial
support of National Sclence Foundatlon
Grant No. SED74-{8105. However, any
opinions, ﬁndlngs, conclusions, or
recommendations expressed herein are .
those of the authors’and do not necessarily
reflect the views of the Foundation. The
materials under free license constitute an ~
incomplete pilot edition and their publicgtion™
does not imply approval or~disapproval ofy §3
the original copyright owner. Any revisions (
of such material are thé~ exclusive respo.p%lbﬁvlity
" of the rev1sers.




L.

i UNPROBNBLERAND
N PROENE L

. SECTION 1  PIE CHARTS N A
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2L  An opinion poll was taken ;%‘find out if the President did his
job well. At‘one time 65 percent said "yes" and 35 percent said’

" no " A year later another poll was taken. This time the answers -

were 80 percent "yes" and 20 }:ercent "no.

The two pie charts yn Figure 1 have the same information as

the sentences in the above paragraph. Yet most people say the pie

: . 3.
. chart says it in a moré convincing way.

~ .
s w . »

IS THE PRESIDENT BOING A GOOD JOB ? \

" 4 FIRST YEAR POLL, SECOND YEAR POLL

Figure 1*

How are pie charts mdde? How are the angles corresponding
“to the percentages calculated? The whole circle, consisting of 3600:

corresponds to 100%. The angle corresponding to any given percent-
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age is that same pércentége of 36‘00. Far exan}pale, the angle\ cor-
responding to 30% is 30% of 360°. As’you have seen before, the

. word "of" calls for multiplication. Thus S : ‘
? 3 < ’ 0

angle in pie chart = percentage X 360

’[@1 B
. Draw a pie chart that has angles corresponding to 25%, 15%, °

and 60% ( \

. . : .
2'-. The pie charfs in Figure 2 indicate the percentages of house-
—  holds in the United States with 0, 1, or 2 or more television
sets. No numbers for the Qercentages are given.

B Figure 2 °

1 .
PERCENTAGES OF . HOUSEHOLDS WITH TELEVISION- SETS °*

’ L I
( 19 55 \ 1960

-

s

. (a) "Estimate the percentag}e"s of households with 1 television
Set during each of the four years shown. *

e
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‘(b) Estimate the percentages of households hav1ng two or more
‘e« sets during each of the four years.

(c) Do you think that the total number of television sets de- . - / .
creased from 1960 to 19657 0 ' :
’ N . c . . ~ ' . »
| R
3. .. (a) How can you calculate the percentages on a pie, chaﬁ: after
., measuring the angles with*a-protractor? . . . .
. {bl Check your estimated answers to Qué’stron 2 by actual - . - T
measurements and calculation. .
) } ‘
. ey How accurately can you measure an angle on your protracto§ ) )
If for example, you can only read angles to w1th1n 1 , there.is no \’ ’
reason to calculate angles.to a higher accuracy.- Decrde how, accu- C Ty

, rately fiou can measure angles with your protractor. Then carry cut

4, The following table lists the percentages of familjes o'f & given

the calculations in the following, questions to only that accuracy. g

LY

’ ! * ) “
e
‘ ?
. -~ .

‘-

size in the United States for the year 1972. ’ \
Number of Pérsons . Percentage "
L2 35.4 '
. ] . y . \
3 e ‘21.2-
f 4 19.7"° - -
. . —# ' -
" ) 5 11.9 . . :
N " ’ . - - h ’

: . '6 6.2 )

Y ’

7 or more C 5.5
: Lo total .99.9

R
A

»

™ S 3\ *
(a) , Calculate the corresponding angles and draw the pie chart. . N

‘(b) How do you eépla’in'.,the fact that the:percentagés,do ‘not
add up tor100%7?, N
¢ ¢ T

(c) Didthis fact.affe_ct your pie chart? , .

.o

L 4



The percentages in the following table stand for the federal
government's income for’'1970. From this data an artist con~
structed.the pie chart in Figure 3. ‘Find the errqr he made in
constructing this pie chart. ‘

Individual income taxes 46.7%
Corporation income taxes 16.9%
.. Social insu:anCeztaxes ‘ 23.4% o
. Exclse'taxes = - - 8.1% \L ) )
C'u—sto‘ms, estate, and giftftal‘xes 3.1% ‘

~

kMisc'ellar.lecbus taxes © 1 1.8%

-

s | '\Piguré3, -
1970 FEDERAL GOVERNMENT INCOME

¢

N y . . . -~ .
MISCELLANEOUS TAXES CUSTOMS, ESTATE, AND GIFT TAXES
EXCISE TAXES

4

‘ ~

SOCIAL INSURANCE TAXES

N
>~

" -CORPORATE INCOME TAXES

’

The table below lists the number of cars produced'in the United
States by each company during 1972. Make a-pie chart showing
the percentage of cars produced by each company.

" American Motors Corp. 279,132
Chrysler Corp. 1,367,354
Fored Motor Co. »,400,871 -
General Motors Corp. - . ~4,77s,344’

Checker Motors Corp. 5,504
-7 8,828,205




Of course-you can téell the i fference between a cola, an
or_ari‘ge\\s’odq, and a lemon soda! But which’of your senses enables
you to tell the difference? Is it'by seeing tha different c\c'>lors? Ié

it by smell'ir‘lg_ the different odors? Or is it by tasting the different *

flavors? _ '

Whenever you are faced with many questions it is best to
answer them one bzy one. In this experiment you will be given a
; »sarhble of one of-these sodas and you will be asked to tell what

flavor it is. However, you mus\f close your eyesaand hold your

nose until aftér you have made your guess. Ih this way you wilk

get an idea of how impoz}ant taste is alone.

A student vo%::er will record what flavors each of you
r ’

will be given and what éss each of you will make. A conveniet’/lt

k3

'\ way to-record this infofmation is to write the name of the student,
" the initi?ls of t‘he)soga he was give;l, and what he guesséd. Por
egamp}e, John Lamb'was given cola and gugssed "orange.” 'Iihis .
would be recorded as - N '
' o~ John Lamb  (C, O)
It is important to keep the correct order. Revefsing it would .7\

. ) } :
. change the meaning. The'class results will kge distributed after the

-~

¢ ‘ . * . ¢ // -
f . . i M —

i b 7. ‘Mé:ke a tally of all the tfnfe,s when students were, given cola.
) How many said it was cola? Orange ?- Lemon soda?
BN ~ ~

—

experiment is completed: - ’ , o

\ » ’ -




From the tally of guesses when cola was given, what percent-

age of students guessed cola° What percentage guessed or—

‘ange° What percentdge guessed lemon? .
« - 1

Make a pie chart of your answers for Questlon 8. What per-
centage guessed c;brrectl.y° Incorrectly ? .

.
e
. )

What would you expect the p1e chart to be like 1f the whole
class could recognlze cola by taste alone? .

W

Assume that nobody in the class could recognize the dola by
taste alone. They just said "cola," or "orange," or "lemon" —
whatever came nto their heads first. What do you think the
pie chart would look l1ke'>

-

?

L4
SECTION 3 EQUALLY PROBABLE EVENTS

’ >

LAY ‘ e i ; ! i1g %
4 If you toss a coin, is 1tJmore likely to come out heads or tails?

If the com is bent, it may be more likely to land on one side than on :
the other. But for a well-made coin wé see ngo reason why one side is

more likely to be up .tha‘n th,e other Whenever we see no reason why,

——

one eyent should be more or less hkely ‘than another, Wwe say that the

two events are ecuiallx ’likel)g or 'equally\pr'obable. (An "‘e_vent_""here\

A3

is anything that happens.) . .

We think of heads or tails as equally likely events when we
toss on‘e coin. What is likely to be the result of, say, 1000 tosses",
We cannot predict exactly what will happen because eachﬁoss can ‘
go either heads or tails. But we can feel pretty sure that the result |
will be close to haif being heads-and half b'eingl; tails. .

S~




Now let us turn our thoughts to actions that can have three

- - ’

_different results Imagme a bag contang/red blue and green mar-

-~ &

bles If you pick one marble xt may be red, blue, or green. Suppose
there is an equal number of marbles of ‘each Color in the bag Also as-
‘sume that all the marbles are the same size and weight and ‘are well
. mixed Therefore .we have ro'reason to believe that }t is more hkely
.to pick a red marble than a green or a blue one. Agam we say, that 1t
is equally probable to pick a red, a blue, or a green marble.
If we were to pick a marbl~e repeated'ly, we goulo expect

~ o

about a third of the total to be of eaoh color.’

-

R

(a) Suppose you throw a perfect die. .Are you as 1ikely to
throw a orre as a six? Why or why not?

‘(b) You throw the die many times. In what fraction of the
_throws is each numbe(frkely to appear.

y oy
(c) I\fake a pie chart to xllustr’ate your answer to part (b).

hY

(a) With a perfect dige is it as probable to throw an eveén
number as it is an odd number’?

(b) If you throw the die’ many times what fraction of the
throws will turn out even?

(c) Draw a pie chart to illustrate your answer to pqrt (b).

]
.

Suppose that a frrend tells you that she can predict whether
your next throw of a die will produce an even or an odd num- s
ber. You challenge her by asking her to predict the result of
100 throws. She turns out to -be right in about half of them.
Do you now believe her? .
. o a
A true-false test in French has an equal number of true and
- t ts. * A studeht wh es not k ar h
false s atemehjl A student who does no nowA ny/Bte\nc‘
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- takes the test. What fraction of the answers is he likely to -
get right? T ) Yo )
- 16. Suppose.tha't‘with closed eyes and nose it is equally; probable
to think of the cola as cola, orange, or lemori. Draw a pie
chatt of the results. : T -
N . \ ‘ o, .
17.  Comparé your pie,chart-for'‘Question 16 with the pie chart fer .
Qgestion 9. Can you prove that the class can recognize cola. *
by taste alone? ' | 1 . :
. . o , LT e f
18. Tally all the times when students were given orange soda.
‘ . Hpw many said it was orange? Cola? Lemon? What are
, - the percentages? \Q/as-your cless any better in recognizing
R orange soda? - .
™~ S = .
P 19, ¢ Repeat‘?h‘e entire analysis of ttie glass data {or tlﬁ case of
v . lemon soda. What do-you conclude?
\‘ ‘ \l ) : ) _/’ ’L' .
"\ SECTIONgME COUNTING EQUALLY PROBABLE“EVENTS :
. - . -0 o, ) \ .5"- . ' lbﬂl AV ‘.
’ h—d _You need ﬁ'pt rely on feel_ing,‘to guess.that out of a large num~
" ber of coin tosses abott half will be heads and half tails, We can’
pgovide a reason for'it. S 7 /;"*' ) -
', Let.us start with a single toss. In this case heads (H) or
' tails {T) is equally probable. Now we look at two tosses. There
: are four possible resu],ts:;,ﬁ;fyo heads, ‘a head'_follc}wed by a tail, a
tail followed by a head” and two Eails. In Table 1 these neéults' are . .
- conveniefltly written’'in shorthand. Tpé leftahand lettér of each pa‘lr -
stands ‘for t.he result of the f!rét\toss. . 7 © e 3
. ;o oo . '\ “«)
oy \ N ) ’\ v ‘ ) '~ '\
R . L % ‘ . . "
Qo . SO - '.-, . :
MC s . - »” 12 s l\. - . N .,

L "



TABLE 1

HH HT,CH @T)

1 - a 1
For each toss H and T are equally probable. Furthermore,
the result of‘the second toss does not depenci on‘the result of the

first toss. Theréfore each pair of results 1n Tabie l 'stands for
equally/‘probable events. o -

There 1s only one way to get two heads, but there are two
-ways to get one head and one tail. This isindicated by the nhm—
bers in Table 1. Therefore, it must be twice as likely to: get one

o

“-head and one tail as it is to get two heads '-, .

Let us éo one,g&ep further and count the number of equally
probable results ofxtm'/ee/m'sses. This is done in Table 2. ‘

-, 4 o

TABLE 2

— —z
S =~

'HEH HHET),HTH,(THH HTT,(THT),TTH (TTT)

1 3 3 1
Adaln, the letter on the left ‘stands for the result of the first toss.
Note that there are three ways to get two heads and one tail, but
only one wa}'r‘ to get tﬂhree eads ,. lThus it is three times as likely
to toss two heads and one tail as three heads.
-~ . _ ,
We could go on counting equally brobable results for larger

and larger numbers of tosses, but this Ts not necessary. Our rer "
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sults 'so far suggest a patterr that allows us to{ind the answer for
. - ¥

latger numbers of tosses‘.' Table 3 is a summary of our results so

far and the extension to larger numbers. - &
~ ‘ TABLE 3 ( :
. ' - K ] . Y
. . * R .
. - , , .
N Total Number. ~ Number of Heads
_of Tosses _0 1 2 -3 4 S5 6
. ~ 1 11
o CI 1-3 3 L.
. . ' 1 4 6 4 1 *
’ N 5 , 1 5 10010 5 1
o 6 I % 15 20 .15. 6 I
- \W\ ‘ .

. . "Zero heads" means all tosses tumed ut taiis’ ,Similarly,
"one head" means that all the other tosses came oyt tails and so
on. Take -3 shows a clear trend:4 As the total number of tosses in-
creases, it becon}es much more li'kely’to\ have about helf the tosses

being heads than about all being heads- ~

20. (a) Figure out what should be the next line in Table 3

(b) How much more likely is it to get 4 heads out of 7-tosses
than it is to get 7 heads? *

(c) Hoéw much more, ltkely is it to get 4 heads out of 7 tosses
than it is to get 6 heads? *
v =
21. When you throw a perfect die, each number is equally proba-
’ ble to ‘Be on %p Suppose you thraw a pair of perfect dice.

:

~ .

- | > A 14\.

-
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) o )
(@) What are the equally probable combinations of the results?

. . .
(b) How many 'combinatio‘n,s‘are there whose sum equals 8?
How many combinations are therewhose sum is 127

A

D LT (c) How many times as likely Is it to throw an 8 as a 127

»

”n

SECTION 5  AVERAGES

3
)]

'\. H The Heights of 20 students to the nearegt centimeter were

measured and the results were

. |

130 167 © 142 145 16l
2 ’ 152 137~ 143 165- .163
| ° 135 140 170 157 164 | c
‘167 185 143 160  Mea

, How can wé& summarize this information? Is‘ there a single
'numbér that can give ué a ger{eral idea about the heights of all 20
étudents?, One such number is the averdge. To calculate the aver-

_ age we add all the heights together and divide by the number of stu-
dents.

-

sufn of all heighté
the number_ of students

Average height =

e

We find from-our calculation that the average height is 154 cm.

. L. ‘ i
—  Whenever we summarize a set of measures with a single num-

ber, such as ar?average, we lose some information. Knowing that

-
‘

information as knowing the height of each studenf. For example,

-
- a

7 *

- and

the average height of 20 students l.s'154 cm doqs not give us as much
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\

knowing only the average we could not tell how tall the shortest stu-
dent in the class 15. But in many cases the\average provides enough

N L
information and is easier to remember. k

.
. . N
.
» -

22. I_"gter rolls 5, 1, 2, 5, 3, 4, and 6 with .a die. What is his
average score? - )

23 . Use the following table to answer the foliﬁwing questions.

Farm Statistics

'y Number of Farms Farmland’
ear (in thousands) (in millions of acres)

e 11930 6,546 " 987
1950 5,648 - ) 1,202
1970 2,954 ) 1,103

AT (@) Find the average number of acres per farm for 1930, 1950
and 1970 separately

(b) From the data given, describe what has been happer‘iing to
2 Y the size of farms.

Y ) Py
24, A bawling league of 8 teams meets once a week. Each team
has 6 players and each player bowls 3 games.

- (a) The top bowler on Team A had scores of 210, 230, and 181
during one week. What was his average score?

’ (b) Another player on Team Abowled a 173 and a 161 on the
first two games. If his average for the day was 155, whatf must
. have been his score on the third game?

(c) During that same week the other 4 players on Team A had
averages of 135, 160, 143, and 124 What was the. average
for the whole team ? -

9

\j
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‘%\:25 In 10 rolls of a d1e Joe averaged 4 points. Using the same N "
. e o rules, Buddy averaged 4.5 points in 20 rol s. Taken together, .
. > .- _what" \was the average number of points for,.both of them" ¢
¥ . R . . - k
26, L If ]irri gotf a 96 and an 80 ontwo tests, and if 90 is'an “A )
—~ _ .. what must he get on the Ixext test to brin,g.his average up to an
. IIAM ? ‘ , R R o N
: ‘ y o ( ’ ) f L
N 27. Erika wanted to flgure out her test average for the year. She / Do
/ had kept a record of her averages for each marking period. . \ ?

Use the following table to find her test average for the year. Lk

>

‘ Marjthg " Number of Av// . : -
4 erage

JPerio Tests Taken ~
I N 2 78 | ' -
- \ , T . ./ 3
. 2 3 ) 80
o e
3 5 75
4 2 <~ 90 .
- ) ~ N .
. SECTION 6 WHICH GAME’RULE IS BEST? ¢

Al

Here is a game for you to play with a friend. You each roll

a die and use one of the scoring rules in Table 4 to find out how .
.’ many points you get. For example, if you are using rule D and you ¢

: roll a 3, you get 5 points. On the other hand, if you choose rule’A

.- and you roll a 3, you get 3 points.
' Y
"Take a few moments to stidy the rules, Whlch do you think ‘
is best for you? o o \ -
i ‘ , .
. S
S > ¢ ¢ 0 -




the gamé. Both of you ‘may choose the same rul‘e if’ you wish. The

gl N .
VoL - i
("?‘Es !
[l .. ,‘ -
. P ‘ . v
~ o ‘ s 4
.o . ..

Kou must choose which rule you want to use beforé you start * ’

object is to score as many points as possible. . T e e
TABLE 4 . N
' Points
Showing -
. ?on Die A B »C D .
. ‘1 4 0 - 8 ‘ ‘
Y 24 0 s
. P03 4 . 0 5 g
' 4 5 ¢ . v
\ : 4 4. .18 4; .
'R N
N 5 4 0 4 , ”
- -
: te 6 4 0 0 '

~ The higher total score at the enq of_go rolls of the die wins_

the game. Your teacher will record each person's score and the

*

r
game rule used. . L
~ : ' *

Which do you think is the best rule now that you have played

the game? How sure are you? . . ’ . '

J

Look at the class data. Were all the rules used" ‘Por the

‘ rules that were used which rule do you think is best? What is the

average score of all the students playing rule A? What is the aver- i+

' age score of all the students playing rule B? Rule C? -Rule D? Use

these averages to decide which rule is best.

A1
€
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SECTION 7 BAR GRAPHS

k

H

)

A student took a survey of 13_8 students in his school to find

out what the most popular soft drink is. He put the results of'the ~ -

o

survey in a table.

§

A
L

Orange

‘Cola

Number of
§tudents

47

-

46

Ginger Ale

‘e 21

Total 138"

»

as in Figure 4.

-
2

Another way to djsplay this information is on a bar graph,

Note that the bar graph has.a title sp that we know #ﬁ'at An-

formation is shown. Also note that ‘the‘ label "Number of Students"

{is used to show what the numbers stand for. .

A bar graph can also be drawn sideways if you prefer, as

shown in Figure 5.

L2

Figure 4

{

ORANGE

ROOT BEER

coLA

GINGER ALE

»

POPULAR SOFT DRINKS °

POPULAR‘QOFT DRINKS .

b3

o

#
‘Figure 5
GINGER ALE &
‘ "
L :l“
cota »
poa
ROOD BEER
ORANGE .
5 10 I5 20 25 30 38 40 45 50

NUMBER OF STUDENTS

Either way the bar graph displays the same data as the table

but in a way that makes thé information easief to s

)

N

-

ee at a glance.




t

I \ 28.7 . The data In %he bar graph in Figure 6 are pro:jections based on

o o - asurvey of 4000 Americans|, twelve years old and older. Use’
. o these data to answer the f lowing questions.
.. M . b .
Tt RTINS (a) Apprommately how man ericans fished in 1972"

s

(b) th\(pe four sports liste v{rhich ig the most popular?

Lo, (c) About 10 p;ercent of the total population goes bicycling.
PR About what percent goes sw1mming" . .

> , . 3

90 - | Flgur? 6 ‘
80 - : B
70 4 . U.S. PARTICIPATION IN
601~ OUTDOOR SPORTS FOR 1972
50 - ' ‘
40 A
30
20 -
104 -
0!

‘NUMBER OF- PARTICIPANTS
IN MILLIONS

HUNTING FISHING~ BICYCLING SWIMMIN'G ‘

3

- a
» 29. From the-table below make a bar graph shes&ing the number of
' people who_speak each of the five most commonly spoken lan-
- guages. ) e
- Language . = Number of Speakers

Chinese -% 750 million’ -

English 300 million

Russian 200 million | /

Spanish 200 million. .
: .Hindr ' 180\m1uon

\ ‘Q‘

30. Gwendolyn took a survey of 150 students in her school. - She
asked, "On the average, how much time do you spend on hqome-
work each n.%ght?" Her tabulated results are:




-~

$ K [ . . .f P L
s , . - ﬂo- - . . & .. .
. . N L4 - N . , i . : ) "
Number of ? NE e |- :
.10 , ) \
Minuté.s 5110 1-5 29 25130 4} 45 160475190
Number of 1} | 15| 13|28 |21 {13 {18 | 5 [15 |12 3
Stydengs ) |
" ' ) - > ¢4\ . —/ 7
v - e ]

(a) Make a bar graph of the results. .
: ) , -
- (b) What amount of time was eost frequently given?

(c) What percent of the students spend.moye than 30 minutes
on homework? Less thanl5 minutes‘?‘ IS5 minutes through 30
minutes?. - . ' S

-

Py *

~ . : [ .

"31. Tom and Pat_.llfﬁe}'e ;:ompafing théir heights. Tom insisted that

he was muck taller than Paul. Tao provéhis point he graphed

,-their hetghts as follows! I PR
(@) Is Tom actually taller than Paul?  How many centimeters-
taller? - , : " R S . )

(b) The bar representing Tom's height is how many times as
large as the bar representing Paults height?
© - .

. (c) Tom's height is how many times as large a§ Paul's height?

(d) Make another bar graph that mpreﬁccuratefy represents the

comparison of their heights. t

150 4 - :

‘140 4 .
. 4
HEIGHT
IN ¢cm 130
) F ]
N
® 120 < !
/ A
0- + ¢
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SECTION 8 . COMPARING GAME STRATEGIES - . - '
) N ) ’ . . ) ; s i .

In qll llkelihood some rules for the game 1n Sectlon 6 were-,

‘ chose by mere students than were other, rules. For example ver&fr
i " . few students may have chosen rule B, "You already kriow from,your
o~ \' . ‘wtork wlth codes that small. samples are not rell‘able., To be able to,
" judge each rule you;need larger samples. To get them, play each

-- el . -

« ., ' rule once. Then collect the, results from the whalé®lass. - Q Py

. . . ¢ ~
~ . ’ : 5 . b - ’
- ] PR Work with one of y classmate's. Roll a die ten\imes and A |
record yourj\e'it\l‘lts in a tab¥e like Table 5. ' . n

o
L

““TABLE.5 ° . .
I : Voo -
Roll . fjesults of Roll A B . DB

. ‘:‘-;. 1/ .o 4 ) ‘ r‘.‘ “ 4 _;:* 4 18 ”4 -.i. . “
S . o v . .

’ After you have rolled the dle ten tlmes, flnd the total score

. for each rule. Your teacher Wlll make bar graphs to dlsplay the.
s 1“ - Y

scores of the whole class. ’ B e
’ ‘V‘ R N , ; ’

. , N
.t . - .
‘ “ - . /‘ <-‘c e - “V

/\ \> " What is the hlghg\t\and lgwest scére for,each t‘ule” What - . ‘/
¢
ls the average score for each rule? If~ you were to win a penh’y for . - «

each point you scored wthh rule would you rather play” Why”

> * ~ N LAY

4 '4' . " /




— Is there a tule that ajways gives a better score than other

=

SECTION & . EXPECTATIONS

of 187?

Look at'the lbar graphs. Which rule has'the gre'atest range of

'scores‘> Whlch has the least? For whtch rule do you think luck is

m{bst meoftant" Why? ) R ,

’

rules" Is 1t possrble to win by using any of the rules"

J

. ¢
.

1

Y

» 7 . ¢ ~
- ) !
Is there some way-that you could decide which is the best ‘]
rule wtthout playlng any games? One way to do this is to figure out

what score you can ex;Qc.:‘tvon éach game if you werle to play thé

'
games many times.

4 .
-«

‘Suppose you are using-rule C ({Table 5). Youwroll the die
many times and write down ‘your score_ for each roll. If the dlﬂls
perfect, the numbere 1 through 6 are equally likely to come Lip. On

what fraction of the rolls would you therefore expect to get a score »

-~

You receive a score.of 18 when a 4 comes up. A4 is likely

to appear 1 of the time. Therefore, you would expetct to get a score
4 4 ,

6.
17
of 18 on about g of the throws. On the other hand, you would ex~
pect a- score of 0 on about -g' of the throws. Why? . '

3 .

.- On a large number of rolls,l say 6000, you would expect to

'get a score of 18 about 1000 times and a score of 0 about 5000 times.

For 6000 throws, using rule C, you would probably, herefore, have
a total score of about 18,000'b"61f1ts. This is an average of 3 polné

-



\\! N ’
for each roll. By calculating the expected number of points for each

roll for the other rules, we can compare the rules and decide which

- * N . \

is the best, f, o . % oo R
. i b « 'é § ? : -
32. (a) Suppose you are using-rule A. -In what fraction of throws
‘would you expect a score of 1? A score of 2? A

@®) *For 6000 rolls how many times would you expect a score '

g of 1? Ascoreof 2? :
~__ (c) For 6000 rolls what Wobablx be 'your total seore for
. ’ rule A'? . . ' . S\ st

(d) What is the average number of points per roll for rule A?

<

~

33. <~ What is the average number. of péints per roll for rule’B?

\ 9

~r—— -

34. (a)* Forrule'D, in wh)at fraction of rolls woulfl .you expect a.
score of 87 A score of 5? A score of 4? A s\ore of 0?

(b) For 6000 rolls how many times woula you expect to get
each of the scores of part {a)? ° — .

(&) For 6000 throws what would probably be your total score

for rule D? -
u / - . -

| T (d) What is the average number of points for each roﬂor
.. ruleD?

(e) » Which rule has the highest expected ay rage for each
roll? How does thls agree with what you f&hd In Section 5?

s . . e b4

35. Which rule tlas the highést expected average for each roll ?
How does this agree with what you found in Section 5?

he 3 , . . ,
R ) | ] . -
SECTION 10 ESTIMATING FRACTIONS OF A LINE SEGMENT
:’w_“ . /\ . ’ - )
’ Y

How well- can people mark the mldpolnt of a line segment’?

. Are they as likely to be off to the left as they are to th{ right? Is

v




it just as easy to mark'th}: one~third point on a segment ? Here 1s‘

an expefiment that will give_ some answers. -

’

You have sheets of paber with the seg‘m’ents,afready drawn. .
‘On one sheet mark the pqint that youy think divides ’tge s,egment in

L

half. On the other segment mark what you think 1s t% one,-third °
point from the left withou‘\t looking at the first sheet ‘&3 h

- ' VLY
- . !

o
Exchdnge papersgwtth a classthate. Uslng a centimeéer rul-

er, max} the getual one‘ al,f or ‘one- third points on the app priate

sheets. For each segm'“ t measure to the nearest tenth of a centi-
Y

meter the distance betw?ien the estimate'd and the actual poi’ﬁts

This will tell you the si“.J,p of the error in the .estimate (If your mark
fell within 0. 1 centlmeta;' of the actual polnt gou. can consider your
mark to be co\{ect O If yﬁ

whether the mark was to‘ he riggt Qr to the left\of the actual polnt

u made an erroere gure to write down

(a) How many é udents in your class marked tire one-”half
«

" point, correctly 'Pv H,ow dny missed to the left? How nlany missed

to the right? igi ‘ , Clt \

)
L~

(b) How miany f.ude‘nts in your class marked the one-third
A . ‘ 4
polnt correctly ? How any mlssed to-the left ? How many missed

) \

to the right? ‘ ,;{
(c) Of all the stuLients who did. not mark the one-half point
correctly, what percentage was off to the left" To the right? Show
the class‘_;esults on a ple chart.
« . (d) Suppose perle were as likely to be off to the left as to
the right. What would a pie chart look like under this assumption" .
Is this assumption valld_ for your class? - s

(.e.) Of all the sﬁ}xd_ents who did not mark the.one-third point -




correctly, what percentage was off t‘o thé left? To the" right’> Again_
show the ciass resrL}lts on a pie chart Are people as equaiiy likely
to be o?f to the left as to the right when making the one- third point" .
a(f) How well did you,do? Did you guess the one- -half and
one\—third pgints as accurateiy as your classmates'> Make bar
graphs to. display the errors made by thé entire class . For the bar

gx’aphs consider only the s[lze of error and disregard whéther it was °

\ " '
Y

to the left or to the right.a ) ‘
(g ) How mqny students ir:zour class had an error greater

than yours ? What percentage of iags {s this? e

/ A ; . ,
(h) Fmd the pe;centage of the ciass that had an error less o
.-
',than o’equai ‘to yours. This is caiied the L_rceatiié rank..- What - <
/ . ’ ‘ .
is‘your percentiie rank? - | ) . . s
- - .
‘ " o AN
» * \ 6 4 1 *
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6. Secondary Outcomes .

JB\
- . - L.
There is no evidence that any attempts were made to survey
teachers, counselors, or parents to determine¥mpacts on attitudes
and behaviors in these groups. Institutional change as a result of -
this program was also a neglecfed measure. It is not too late,.
however, to use these subjects as '"treatment" groups and compare
attitudes with another group of cehtrols. DRI has- sent a letter
to the counselors involved with the prOJect to-gscertain these out-
comes, but has not yet received any responses.
- f -~
An examination”of perceived barriers, information needs,
and facilitating factors, determined from responses to.direcst.
questions, and confirmed by a survey of other pertinent litera-
ture, suggested the following major reasons for the relativ® lack
of- partic1patlon_2f wemen in science careers in the twelfth grade
women. - ,

1. doubts about combining family life with a
science career;

i
‘

2. lack of knowledge about how to prepare for
a career in sciencej ) e

3. perception of science tareer preparation as
being 'uniquely long and difficult;

4. 1inadequate encouragement from adults; and
5. 1inadequate number of role models. ,

Although reasons 1 through 3 are major obstacles to career
planning of any kind among young women, they are aven more impor;ant
as obstacles to careers in science. P )

Ninth grade girls percelved different barr1ers than the twelfth
graders. The ninth graders perceived the most important d1scourag1ng
fattor to pursuing a science career to be Dopular beliefs thate gixls .
are not capable of succeeding in science careers (51 percent) and dis-

L4

couragement by frlends from entering school science courses (48 percent)’

By twelfth grade, the'barriers were perceived difficulties in combining
family responsibilities With the demands of a career (55 percent) and
preparation for a career in science seemed to be ¢ery hard, long and
47 percent). The forms used to obtain this information

were not:pdrallel, so direct comparisons cannot be made. The changes
in perceived barriers act different ' 'on-line" times, however, may further
elucidate ps ycnologlcal mechanisms 1eqd1ng to occupational_segregation.
While these differing responses may indicate new, awareness .of the
difficultv of pursuing a science career, they may also represent an
adaptation' (rationalization) to the soc1al pressures indicated by the
freshmen. :

&

- 4
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) 7. Materials and Dissemination : N o
) - e Py

The project utilized three zajor types of materigls. The

Vocational Interest PEciile (VI?) was used. as an intervention. The

VIP is a guide to vocational exploration, and was designed to minimize <,
sex-related responses by utilizing sex fair items. Consequently a

female has apout an equal chance as a male of being '"sent to" any

given occupational family. The Booklet Exploring: You and Your-

Career is part of this package. An updaté version of this package

i{s now available, entitled VIESA (Vocational Interest, Experlence
and Skill Assessment). The package is self :cored‘nnd can be
completed in oneé class period.

>

The Career Guldance Survey was used as-the outcome measure. .
' The survey was taken from the Planning Involvement Unit of* the . !

ACT Assessment of
assesses the amou

areer Development

The self report, survey . -

of career exploration,

occupational preferences,

and certainty of prererence

It is very short and easy to complete.

The development and/or vakidity and reliability of these

instruments are reported by ACT.
complete and adequately validated.

The survey appears to be very
Both of these are‘being dis-

tributed by Houghton Mifflin Company, Test Department, Box 1970,
. Iowa City, Iowa 52240. . .
The booklet Women in Science and Technology: Careers for
Today and Tomorrow is self contained and excellent. ' It ‘'is eesy to
read, with many pictures, and comprehensible in content, dealing
with the reasons for the absence of women in science related careers,
the types of careers available, compatibility with famllv life, and
career preparation. This booklet may be ordered from ACT.

. . <

,%.
. Costs

>

The costs to reuse the material are estimated. at about $1.00

per partic1pant for the VIESA packet;

and so on.

v

The booklet costs about
N .

this includes teacher's guides
.40 apiece.

-

L 2

We do not know the price of the Assessment of Career
Development.

.

The booklet Women in Science and Technoloav Careers for
Today and Tomorrow is available for $1.50 per copy. ’ : .

9. Recomnendations and Cenclusions .
v .
This study indicates that mailed materjial, in the absence-
of other interventions, is not sufficient to change the
. career preferences of qualified high scncol seniors.

.l..

EK @7’” !
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The same must be concluded regarding the nonsex re-

strictive inventory and class discussions. In sum,
: . . 4 i L4

while such interventions 2y be good, they are not

enough to coghter action.

4

Some evaluation of the effect un the counsélors .
and parents should be conducted. - .
Because'of the design and analysis, the outcomes
of this experiment were conclusive and were
reported with standard terminolegy.  Since con- |
clusive outcomes wére the exception rather than
the rule in this set of, NSF experiments, the
question i%® raised regatding the relative,
efficiency of funding researchers with a back- -
ground in experimentZl~design rather than
persons in other disciplines.

. \ .
Because of the interesting differences in the -
perceived barriers betwe the ninth dnd twelfth
grade ‘girls, we recomméngﬁa’sggdy of the perceived
barriers at.the time they are perceived rather
than in historical retrospect.

. The Assessment of Career Development apbears to

be a good vocationgl interest test and we would -
recommend its usage in other projects. '

The booklet Women. in Science %nd.Technologv:
Careers for Todav and Tomorrow is a well:prepared
document that could be incorporated into a wide
-variety of ‘other earées education programs.

% ) - i

-
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L. "Incrcasing Wamet. in Science Through Reshaping Role Perception"

Mary Bgldwin'CoJ}ege, Staunton, Virginia
Project Director: Dr. Donald Thompson .
Project Amount: $99,0681.98 ‘ -
Educatiohal lLevel: Post Secondary :

1. Proposcd Project : 3
. : e

The project was intended to test the hypothesis that more
college women will choose careers in scjence if there are women role
models.for them to enulate; if cargert-options are made available to
them throygh improved couuseling; aud if they can be assisted in de--
veloping sclf-confidence as women scientists through experiential .

.

learning. The specific aims of the project were to: | (1) increase the
student's awarencss of careers in science open to women; (2) «<influence
the student's attitudes in the direction of more favorable perceptions
of such roles: (3) enable interested students to obtain direct experi-
ence in aveas of possible scicnce careors through January term andys
surmer internships; and (4) Qrganize the information obtained about
carecr optioms into a permanent and ongoing file so that faculty and
students- at the participating colleges and.other interested colleges
may readily retrieve this information. ‘
\ ] - . o
Four women';wcolleges——ﬂollins Ccllege, Mary Doldwin Colleze,
Randolrh™Maoon Voman!s College, aud Sweet Briar College——wgre\to .
participate in an experimental grogram that ingluded several components.

‘ Seminars featuring successful women scientists were held at
Hollins College and Mary Baldwin College; exposure to a%®uideotaped s
package on science carcers was available at Hollins College, Mary
Baldwin Coliege, and Randolph-Macon Woman's Collegd® aild a variety of
internships in scientific careers were offgred at-all fourléoL;eges.

. . o R r
The seminars were to fanGre four or five participan%% who .
will he on one’'campus for approximately one day and then will go té
the other carpuses for the same peribd of time. During @@ch;tqilege
seminar, discussions were to be open to all students;énd thensthe”
seminarians were to be available as 1esource péople in scignte "
classes and as consultants for the students on an ind#vidual bgsis.

e -

The content of the videotape preséntations-was determined by
in;erviewiyg successf{ul, women scientists who were engaped id careers
which are highly related to the fields of psychkology, physids, o .
chemistry,.biology, and mathematics. The project director wﬁs'co )
encourage the science and mathematics. faculties at Hollins ‘gqllegef, '«
Mary Baldwin College, ard Randolph-Macoa Woman's Gollege to inecorporate
the videotaped presentations into their’ respective science qpﬁnses.

.

Jou
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_ recruited.
L

- were invited back for further carecer exploration. One hundred ,

] .
 these tapes, and many students viewed more than ome tape.

During the course of the pProject, the director w#s to assemble
détailed information on carcers in science for women. This information
/ﬁis to be disseminated at the close of tLife project. On all campusés
centrak files wure to be established, and these files would be made
available to faculty and students-for ub—to—date information. 1In
addition, incregsed opportunities were fo be made available for std-
dent externships during the January terh and during the Summer months.

These externships were to include 160 hours of on-the-job experience oY
at various industries and agéncies involved in science-related endeavers
.

for which credit- would be given. S

'
-
- >

s

- Evaluation of thé~project was to beymade by .analyzing the re- L
sults of tests on attitudes toward seience gnd scientific careers ] '
given before and after the program at the four colleges and by .crbss- -
comparisons among all four cdlleges. Pa ‘ | {

2. _Implemented Project \ . ‘

e

‘ The project Mas conducted nuch as it¢ was planned. Six scminars
on science carecrs in industry, in¢ government, in environmdntal fields,
in the bebavioral sciences, .and in medicine were held. A more general
workshop-on the image of the wogan scientist was. substituted for the
workshop on teaching careers in science. All of the workshops were
we;l attended. ‘.

.

w~ . : . P ’ . -
Twenty five or 20 videotapes were produced from interviews
with successful women cientists.. The content of these interviews ) '

. . ’\-
centered ground "educational backgrounds| job procurement, and personal
and job satisfaction and dissatisfactions.” The seminars were alsc
recorded on tapc. A total of. 147 stucents viewed at least one of

4 . \ . -
- A B d v N .
One hun®red nine women Participated in the externships, the
majority,of these,women experienced fmore than one externship. To,
daccommodate this ntumber of wemen, 41 additional sponsors were :

L % v

. One’element added to the project was the opportunity for
senior students at' }ary Baldwin who, at the time of pretesting,
stated that they were undecided about their future career to attend
a weekend werkshop on carcer dccisions, Although four such workshop
were planndd, only one was held. Six women-.attended. 1In addition,
all of the first year-students vere given the opportunity to have .
the vocational interest inventory adpinistered by the project inter
preted by counsq}ing personuel, and those who had them dnterpreted

ninety-seven women discussed their vocational tests with a counseldr,
and 12 returred for further exploration.




) - . N

. . R .
Some dffficulgy in retaining the isolation of control and iexperi-
mental groups was éncountercd, Specifically, in additioh to some loss
of post experimental data, the group” designated as control was switched"
. . rom Sweet Briar College to Randolph-'facon because the faculty at Randolph-
'chon,rcfused to show the videotapes., éonSOQUently, some of the planned
. * =~ evaluation analyses could not be condwcted. .

* Recriitment and samplihg, TGB project was aimed.at two distinct
populations. . ‘One was all first year students at the four schools irre-
© 7 spective of their intended major. s The other was the junigr class’ science
t - . majors in' those schools. Presumably, the aimt of including\first year
s students was to introduce/inflpcnce them towgrd science-relyted carcers,
while the aim of including junior science majors was to reinforce their
decisign and to provide -thém with additional information regardirg their
chosen carecers. 1In addition.to these two groups, many of the ‘activities
- . were opcn to the entire student bod » and numerous individuals not in
- the target group participgtea in some of -the events. Results, howévert
are only reportéd fon}the target group of {reshmen and juniors,

o ) . Pre-intervention data were collected on 87 percent of, the first
. S year women at '11 four colleges and from 91 pkrcent of the science
majors from these schools. About 75 percent of the women pretested
. were surveyed one year later. Completed data were,available on 74
! ' science majors and on 459 sophomores. Participetion in the tesgibg,
as in all activities, was voluntary and represenued a self-selectod
. sample.  The size of the sample, however, suguests that the soir—
selection of the pketest and posttest sample did not dramatically , - .
gf?ect the results. . . L '

Most of th¢ information regarding projéct activities was
transmitied through posters, the campus newspaper, and by faculty
members. Invitations for the seminar were sent to science- majots

s '..ifd a randonmly selected group of first ,ycar students.

- .

.

/3. Obstacies to Implemeatatfon‘ . ‘ N

L

« >

. N L)
In gencral, the pr§ject ran..smoothly. The princiéal investi-

v - gator reported some difficulties in coordinating data collection
St~ 'activitiegfbetweeﬁ campuses. Specifiéally, although good cooperation
; w8s given by the tollege liaisons on the executive committee, the

« faculty members were not given release time to .conduct project
activities. Conséquently, some of the act}vities could net be con-

r

, * ducted as they were planred. This appears®to have a greater impact
\ ' . on the experimental mature of the results, rathe; than program impact .
R B : N e T : . ! B -
. o .
o . I . oAl 3 » ’ - v
\ 4. . Project Personncl Lo

. E4 '

. . . ] 7
The project director was Doni&d Thompson, Ed.D., on staff at

+ the psycholoyy depaercnt.) Dr.”Thompson is .an ene}getic, outgoing

.
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‘ind%yidual‘who appeared to be well liked by the students. ‘He was well -/
- qualified to run the program. He was assisted by a research associate,
Ms. Hinda" Levin, whe was.pr@mapily.responsible for data analysis, and
a publicity specialist, Ms, Sandy Harris, who yas Sfimarily responsible
’ for lpgistical arrangcments, i g . .
L, Y T
s .- - An executive committee includpd one representative from 'each Lt
college. This committee served as the coordinating committee, and each
“Wepber served as the liaison with her/his campus '

'
A

- One of the most important aspects of the program was the female
e T role models used in the seminars and the videotapes. The womnen repre-
‘. sented a wide variely of fields, occupations, and life-styles, e.g., |
thare were about 30 women represenéing the health fields, research jzég,

government and industrycjobs,~the*behavioral_and environmental scienc .
Some were marfied with children,_some married without childrep and son
were single. The role models also représented a range of degree levels
and accomplishments. Many, if not most, of the women were Mary Baldwirr
graduates, and currently resided in the southern United States.‘ The » ~
role models were consistently rated very favorably by the seminar - -
attendees, ’ . : ) . -

v
. ~

5. . Primary Outcomes . . )
v .

a.. Experimental outoomes. Most of the outcome indicators did

not shew a fignificant change frow pretest to posttest-period across

the four schools. For example; the percentage of wdmen pretested as

ffrst year students.who.intended to major in science remained constaat

at about 30 percent. No significant #hanges in the ratkings onsthe 22 h\

categories on the Edueational Interest Inventoty were noted, and no

significant change's in attitudes toward science were observed, although

a slight positive ihcrease was apparent. The percentage of these women

on whom measurements were taken thét directly participated in the

program is‘nqﬁ khown, Therefore, it nust be concluded that no changes ..~

= 1n short<term indicators in the general target population was found. ‘

.
. —_——

Ma;; BaldWin College students participafed in the experimental
activities to a greater extent thad 'students from other schools: Con-
sequently, more favofable results might be expected. Several indices -
éuggest that this is the case. At Mary Baldwin, there has been an
overall increase in the number of ‘science majors>— The number increasecd
A from 18.8 percent in the fall of 1975 to 34.9.pertent in the winter of
» 1976 to 38.0 percent in the spring of 1977. That is, the ‘number of, -
: students at Mary -Baldwin who changed their proposed major from non-

scipnce to science was significantly greater than the number who, . v
changed their Proposed major from science to nenscience. These were
. not negcessarily the target group of first year students. The science '
.Interest scores remained ‘about constant over the periqd,’ but the
attitude toward science’score increased somewhat, ., - ; =
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" by rating it as revarding. - :

A more stringent way to exaqine the’dircct,affect gf the pro-
grams. I's to investigate the change scores of the actual participants
and the effeet of extent of participation, e.g., to look"at those
women who actually parficipated in the project events. The results
of the project showed an interrelationship between participation in
various project events that was Very strong and sfgnificant for science

. majors, -and moderate but significant for first year studeénts. In other
words, approximately the same-group of people experienced most of the
-°proj ct components. By infegence, many of the target group \tested
:expe;” ced few of the project events. Unfortunately, althdugh part
‘ticipation was positively related to overall interest and attitude
‘scores:'only the sum of the pretest and posftest measures were
gused. ‘Specifically’ the change ;n these scores qu‘not'correlated
with participation, 'so it is impogsible to determine whethem the

-

relationships shéwn was a function ‘of high initial scores.

LI <
Since participation in' the geminars and exterpships were

- voluntary, attendance may aldo be used as a criterion of success.
The final report galculated that a total of 217 individuals from
the entering clasg attended thé seminars. These fiéures, however,
dramaticalli undegestinate total seminar attendance, e.g., 40 from
the target group of first year students and science majors attended
the first seminarwS; lary Baldwin College, but the total attendance
was 103. The totgl; attendance for all of the seminars was 769, and
attendancCe appeared’ td decrcase only slightly over successive semi-
nars. The éxtent of the attendance at the -seminars would suggest
that these met some need of science and nonscience majors aliké.
The student evaluations of the seminars indicated that the seminars

were well received and thought to be valuable. ( .
i . ) .. . .

A total of 85 first year students and 24 junidr science
majors participated in‘externships Many, K of the.students expressed

satisfaction by particfpating igswultiple extefﬁggips.

K The videotapes Were viewed and evaluated by.ﬁpproximately N
119 freshmen and 28 junior, science majors. The project data, indicated *
that the majoriky of the studentﬁ felt the.videotapes'could irect
undergraduates toward a career in science. Most of the comments
about the vidcotapes concerned their technicagd quality. No analysis

of "their affect on the outcome measures was reportcd. .
. - o ¢

-

" . The seminars were also evaluated’by the attehdees. The majority
of the attendeps responding to the quéstionnafre felt these seminars | ¢
colld direct a Student toward sciente.® A very small*minority felt -

“they couli)direct students away from th& careers in science. The par-
ticipants’{also expressed satisfaction’with *the externship experiences
. , o - " .
. b. Particégghtgimpact survey: Because of the late inception
of thé project, DRl did’not conduct an independent participant impact
survey. . e
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c. Sitervisit conclusions. The site visit was conducted.
early in' the life of the project at the time thé first seminar was
held.: . : :

Y N

6ne videotape was already completed and was viewed by one .
.member BYVthg evaluation team. The interview had been videotaped in‘ .
a quiet setting, and was _an ”informa]'cha;”‘w{th a woman scientist,
It ‘was felt that the videotape was sufficiently,well done to be usable
and infdrmative by many educators. : - :
- . . - '
wa seminars were attended by the evaluator. The seminars welfe
well attéfided,: went smoothly, and generated many question§ from-the
audience. The refreshment period allocgted to talk to the role medels
on a one-to-one basis was also well attended, although the majority of
the women atléndlng“the seminar did not stay for Trefreshments. The
women had specific questions to ask the role models and it appeared
that the conversations copld have lasted many hours if possible.
During this time, the evaluator visited with 15 or 20 women. They
were uniformly pleased with the seminar, and all scemed anxious fer
carcer infarmation from the role models. This informal coffee Hour
appecared to be an important and highly successful agpect of the pro- -:-
gram that sholld be'inildded wherever possible.
. - The role models also enjoyed the expérience. The planning\
. and coordination of their activities was well done. °

.
-
&

6. Sccondary Outcomas . ' ' ’

, /
Thére were sevéral secondary outcomes of this project. The
first s the additional information gained from the séﬁinars,by the
nontarget population. As-noted preyviously, many sophomores and
seniors attended. Their attendance may have been responsible either '
di;ecfly or indirectly for the increase in science majors observed
at Mary Balduin College., The project may have directly influenced’
the ‘nontarget attendees td shift majors, or indirectly influenced a
chanéing attitudinal climate. : ! -

Another secondary project impgct may have-been on the facujty
members at the participating institutions. Specifically, the sciecnce.
faculty was invited to all of the semfhars, and at least some attendcd.
This may have increased their interest in science-related carcers for y
womerk, and,increaseﬁ their awareness of scfence-related career,options
outside of teaching occupations. The individuals in'industry or pri-
vate practice guiding the young women~sthrough their eerrnships may

~have als® becdme more aware of science areas as appropriate occupa-
- tions for young women. . R

»

] A fourth secondary impact may‘havé been on the role models.
Many of the role models became friends during the program, and

[ e d
'_/-n - B 4
. . 1 / '
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~ ™ increased their "network." In at least two instances kpown .to the

.
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evaluation team, the relationship formed during the seminars has' -
resulted.in a productive working relationship between the role -,
models. . . . ~ . ) :
: . - .
In addition, Magy.Baldwin College made some alterations in
its structure at lcast‘in'pgnﬁ to continue the project activitios.
They -have formed afwwmen”s center that wi}l tre responsible for admiﬁr<
istering certain of the career edugationr and placement actiities.
Théy now have a department to administer externships, and have
*decided to utilize externships as the primary placement activity.
‘Since the vocational interest inventoryfindicatcd that many students
were interested in the fiecld of communications, plans have been made
to initiate a communications department at the® school. The .principal
investigator summed it up by cohkmenting that the NSF program had
.increased the institutional responsiveness to theneeds of the¥student.

>

¢

ro. ) . . .
7. Materials and Dissemination

[y

!

~ .

One of the'objectives of tpe project was to organize 'the in-
formation obtained about carcer options into a permanent and ongoing
file so that faculty and students at the Rarticipating colleges and
other colleges may easily  retrieve\this information. The project
obtained printed materials from 75 government dgencies, bpusinesses
and professional .organizations. These have been distributed to all
of the schools. In addition, an annotated bibliography on science
careers is being prepared for distribution by the project staff. No
information on the extent they éfe being used is available.

) The status and/or distribution plans of the videotapes are
unknown to the cvaluation team. - .

Another "pfoduct” of the project is the development of 41
externships that }my ke used by future students, . >
.\ .\- . ‘ - ' . P ‘

~

8. Program Losts

. 5% \

It is extremely difficq}t“to calculate program costs. The
total cost of the program was approximately $100,000. The number of
individuals reached (if double counte are included) was about 1,000,
including total numbers attending the ‘seminars, the videotape viewing .
and the externships, The~direqt cost, then, was ahout $100 per par-
ticipant. This figure represents considerable underestimation of
cost per actual participant because the same individuals frequently
participated in several Project activities. '

-

-, . Future replication of project activities might be less expen-
sive. The cost of project operatien could be reduced by one-third

if clear development tasks are deleted‘and half-time for project -

director is suffi&icnt.($60 er participant). ) ,
4 * . / .

: lug
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' . Howéver, the -primary oberation costs bf Cbntinuing such a -
‘project may be quite modest. For example, tlhe trgycl‘expenses'and N . .
publicity of the role models for the .seminars was estimated-to 'be ]
$9,000. If the 800 attendance mark could be_sustained, the cdost’ .
would average about -S1].25 per attendce. The costs could be further
reduced .if mo¥e students attended each semihar. -Likewise; further A

y 't use of the videgotapes, externships and vogatiomhl counseling activi-. ’
ttes would likely be small, and possibly absorbed by the. institution.

. . . N ~4 ‘
v

9. Summary and Conclusions - oo )

.

The project comprised of seminars, career counseling, extern-
ships #nd videcotaped cavreer information represented the most ‘compre-, -
hensive intervention of the post secondary prbjects, The prcject was - )
aimed gt first yecar students and the junior science majors at four
women's colleges, although all students from the schools could par—
ticipate in some of the' program activities. These activities repre-
sented 4n increased eff{drt and modified focus of ongoihg programs = . .
which have now been institutionalized wat Mary Baldwin College. There-. - T
was dif{fergential part}cipation in the project: the campus of the praj-
ect q;rector participated to. the greatest éxtent; junior science w
majors were more involved than freshmen; but' freshmen who anticipated
o ‘a science major and those who did nqt were propdrtionally represented.

»
N . -
.

During the weriod of project “activities the percentage of
_Scclared scicnce majors increascd substantially dt.the campis where i
the activities were concentrated. Although this may héve been due to
multiple causes, it scems likely that the broject activities their . '
secondary impacts centributed to this effect. No spccific'§€?§;atios
cig/ﬁg'implicatcd because. the farget group of freshmen and juniors
«—declaring science majors remained relatively constant and shifts from®
+ Y science to nonscience majors and-.from nonscience to science* were not.
~ significantly different. The project can.q}so‘be'judged a success if
. . yrate of participation dnd participant satisfaction are used as criteria.
In addition, many positive secondary outcomes resulted on the Mary .
Baldwin campus. 1 -

- / 4 N
There were several parts of the project that were suggestive
andAnterestingly, but not completely, explored by qhé;project evalua-~

’f\\ tion. These are:

v

.

¥ * ' <

' "1l. The cooperative arrangement between relatively contiguous
" schools represented a promising cost-effective approach to career in-
~ Jormation activities. Yet the evidence indicates that the school > :
participated and benefited differentially. It is possible tirat the
logistical barriers cncountered may be ‘surmounted once the acttvities

were operational rather than experimental. On the othey hand, personal

’ - N .
.. ¢

3

. .

w

. .

! *This was treated as an,cq&ally probable event in the ‘analysis

although national data’suggest that apshift from science to nonscience
is the wmore probable everdt, . ‘ ’

- -
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commitment and' responsibility of the.institutional members may have
more far reaching affects than- thé activities themselves.. )

\ \., * \' et
2, The study had the potential for reinforcing existing .
decisions. While it certainly performed this necessary ;Unction,
it also provided carcer information for those women”hot choosing
science-related carcers. The overall effect on, the campus where

s/

5 AP ! . N
activities'were concentrated* suggésts' that activities may be benefi--

cial to both groups. .. .
. ' oy ..
3. The e€xternships represented a unique component af this .
project, and, in.general, served to enhance career commitment among
the junior science majors. In addition, such externships provide a’
close, more realistically based relationship between the community
and the colleges that should, serve both to increase carcer awareness
on the part of the faculty and to increase the employability of its,
graduatess : ’
- \ . -4
'«\;4 , 4. The most unfortunate part of the experiment was its '
< failure to Indicate the effects of exposdre to project agtivities in
t . order tqo provide an,indication of necessary level of effgrt needed

¢

%

. to revérse the flow of women'away from science majots. ' In this experi-
‘ ment, as with.almgst all ‘naturalistic experiments, no reasons for the

increase in science majors could be ‘postukgteg from the\experiméhkal
rgsulﬁs,ie.g., the differential effects of project activities on -
+ attitudes was not determined: ‘f * : '
5. .Many of the project actf%fties, sugh as the extéfnshipé,
. gareer mat 1 and videotapes are being continued in the absence of
- NSF fundin < o ' eyl - ' " e ‘ -

. " . .

o 6. The fagt fhat role mbde}s were graduates of the local
) colleges propably enhanced their effect, e.g.. the majority of the .

role models had*graduaﬁ%d‘from Hollins ox ngy Baldwins This likely

increased student identification with th le models and their

suctess scemed attainable.

. o . . . \//
v > 1) ' ’ ’ . N -

N - ‘ -

. 7. . The affect of the additional career couﬁécling is not .
clear; e.g.,’ iDS~inflﬁencc.on freshmen was not analyzed. In-additio
the low, attendance at the weekend- seminar on career counseling and
assertiveness is not discussed, - The lack of enthusiasm on this topic
is interesting in,lighc~oﬁﬁ@hc good reception-bf the seminags and ‘%
externships. N, o ) S ° .
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‘ CHAPTER III N~
PROGRAM OBSERVATIONS  AND COMPARATIVE ANALYSIS

, - Lo
Although aimed at scienc®-related careers, many. of the recom-
mendations of this report, especially at the primary and secondary
school levels, apply equally to all nontraditional jobs, especially
those that are highl§'technical. Therefore, the,authors feel that
the same recommendations may apply to many .intefventions designed to
increase thy awarehess of women regarding employment alternatives and
options and to increase their participation in many nontraditional
- 8areers. ) ~ .
?
A}

The projects described- in this report were aimed, in general,
at-motivating and reinforcing decisions to ter professional careers

7 . .
. in science, for preparing effectively for those careers, and for

removing barriers to the attainment of those aspirations. All of

the scientific and engineering positions described in the materials
developed by these projects required at leesst a college degree, and
most required advanced degrees including a doctorate. On the whole,
those women receiving doctorates in science-related fields are
‘productively and continuously employed, and salary,diffg;entialé
between men and women is less than men and women with less educaticn.
That is, it appears that a Ph.D. may be an "equalizer." Since these
women may also serve as yisible examples of the employment potential
of females, they may serve to increase the aspirations of other equally
talented women. Therefore, it would seem desirable to increase the
proportion of women in this category. Since the recommendations may
only apply to a small number of women, they are treated independently
in this report. The recommendations incorporate the evaluators'
observations, derived from a comparative analysis -of the projects,
andygtiould be considered as hypotheses to be tested since-definitive
conclusions could not be made from the present projects.

Although’this repof% has concluded that there is probably
a higher success rate to be expected by funding programs for high
ability, highly motivated groups, and has recommended ‘concentrating
on reinforcement programs for these people,. there is no evidence
that the need. i not greater améng low motivat}on, low self-esteen
groups. Assumi these grdups are larger, it 4s possible that the
potential output would be greater even though the, "success rate"
may be lower.
' Moreover, the conseduences of adequate science and mathematics
background and awareness of broad career options may have widespread
impact on women in the society. For example, cgf;fehension of mathe-,

4

matic and scientific principles may setve to "démystify" a technologi-

environment -and decrease a sense of helplessness and lack of
Belf-confidence. Further, the acceptance of nontraditional career
options, even for those not choosing to pursue them, may create a more
supportive environment foi those who do choose them. L

97
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Pinally, a number of nontraditional nonprofessional science-
rEIatQ\IJobs exist which, for many women, would represent both-economic
%Bd social benefits: electronics™, bideo-, sound~ or flight-technicians,
computer operators, highly skilled labor, ‘etc. These are jobs that
require science-oriented preparation and contribute to the emgrging
role of women as productive partners in providing highly spegialized
support ‘skills in a technological society. Although these positioms

-do not usually require college degrees or the same high degree of aca-
demic learning ability, they do require early exposure and commitment,
continued encouragement, and spec¢ial training. They represent improved
earnings and more respected skills than many traditlonally female JObS.
Por these reasons it nay be just as desirable to increase’ the
number of women participatlng in these careers. Recommendations con-
cerning career education programs are giwen separately in this repdrt.

' -~

Reentry is a critical area for increasing the participation
in science-related occupations, e. g., many more women are qualifled :
for these occupations than are currently employed in them. ~For exam-
ple, the Scientific Manpower Commission reports tha¢ women earned

.about 35 percent of the bachelor's degrees in mathematics between 1948
and 1973, 25 percent of the master's degrees and 10 percent of, the

octorates. ,Far fewer at each degree level are employed, and the under-

\énployment appears to ‘increase as the level of degree decreases.

pproximately 87 percent of the Ph.D. rec1pients in math are employed,
but only about ,28 percent of the master's. degree recipients and about
31 percent of the ‘bachefor's recipients are working in math related
occupations. Similarly, the pool of women qualified to be employed
as chemists is about 20 percent of the total pool, but only about 8
percent of the working chemists are female. .The percentage of

working Ph.D. recipients may be higher than that of lower degree

. employed g

Cleariy, underutilization q% females in the economic sector

fé a widespread problem. 1In .fact, in ‘view of the pool of qualified
women, it may be mare imperative to address the reasons resulting in
their underutilization and to develop remedial interventions than to
‘encourage moré women to prepare themselves for these careers. Con-
sequently, reentry programs, designed to meet “the specialized educa-
tional and emotional needs of all women, professional or not, are

discussed ih a separate-'section. :

s

s

’
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A. Professional Careers--Observations From the Projects e

. Among the objectives of this contract was the examination of
the results occurring across projects in order to isolate observable
patterns by the tvpe of intervention, types of materials, age groups
and other variables that might have relevance in the implementation
of similar brojects, This analysis may be called program strategy
analysis or comparative analysis. :

!

Unfortunately, none of the projects proved to be effective as
judged by rigorous statistical methods, either because of the problems
in design, control group implemeptation, and outcome measures, Or
because the treatment.actually had no effect. .Therefore, the evaluation
team employed a "preponderance of evidence" criteria for judging the
effectiveness of a project. That is, some combination of the statis-
tical results, other nondesign outcomes such as experiences with a
roughly comparable group, the opinions of the participants, and our
own impressions was used to judge wnether a project was effective.

Under these conditions, even if "success" was\ indicated, no causal
reason for-the success could be determined. Consequently, commonalities.
between the more succes§ful and less successful projects were explored.

" Because of the experimental limitations on the conclusions, these:

observations should be treated as hypotheses to be tested, and not as
recommendations.
. .

Even when statistically significant results were obtaiﬁgﬁ\by
the experiments, these were frequently difficult to interpret and
place in pérspective; The difficulty was encountered under several
circumstances. First, frequently a multitude of items were used in
the evaluation instrument, but only a few items were significant.
Furthef, when a variety of outcome measures were used, some of the
significant outcomes may have been interesting and/or beneficial, .
but not directly relevant to encouraging women to choose science-related
careers. A third difficulty was when different '"control" groups
indicated different results, such as with the University of Kansas
study. A fourth ,difficulty was the probable Hawthorne effect, where
the novelty of the intervention may have skewed the results. On the
other hand, multiplegwear projects (University of Oklahoma) were diffi-
cult to-analyze because thé& effects may have been cumulative and not

" directly related to the segment that NSF sponsored.

€

Q
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: Therefore, the indicators used to estimate effectiveness,
were at best, ofily global measures, frequently not conceived of as
part of the experimental design. Consequently, the regson for the ™.
outcome could not be conclusively determined. For example, the special
math course at UMKC appeared to be effective in encouraging women to
take subsequent math courses. However, the comparison group were ‘

-those taking math courses the year before, and those taking a dif-

ferent math course the same year.’ Therefore, the interest in
mathematics might be attributed to any of the. following: (1) the
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actual curriculum, (2) the method of instructiom, (3) the addi- .
tional tutorial help,- (4) the all-female classes, (5) the influence
of the instructors, (6) the "Hawthorne!' effect, and (7)’the'aif-

ferénces in the population’ that would sign up for the course. o

The projects are described in three .tables.. Table 1 breaks :

" down the 11 projects by the age of the participants, the sex of the:

participants, the types .of treatment, and whether .the treatment was
available at different intervals (spaced), or given all at one time

-

(massed). Finally, the outcome of the experiment is given. Table 2 . ——

lists the. products of each of the projects, and their potential :
applicability, and Table 3 contains a rough estimate df the cost
to reuse that particular intervention and a subjective assessment- :
of its effectiveness. ~-

The subjective -assessment regarding the effectiveness is
repoxted in three ‘categories: probably effective, no effect, and
possibly a negative effect.

&

The special math course offered by the University of
Missouri at Kansas City (UMKC), the workshop offered by the : .
University of Oklahoma and the workshop offered by Michigan Tech
for counselors and teachers and the workshops at the University .
of Kansas appear to repreggnt +he most viable strategids. UMKC - o
reported a much greater p&tcentage of women taking subsequent math
courses, although no'true,gpntrol group was available for statis-
tical comparison. Similarly, the University of Oklahoma workshop
reported a higher percentage: of women reporting that they would .
chooge an engineering major than a noncomparable control group. .
The participants in the University of Kansas workshops reported .

more science majors tfan the. year before, but about the same as the . \'

control.group composed of .individuals who were invited to the work- i .
shop but did not attend. °‘The counselors/teachers workshop, sponsored

by Michigan Tech, reported a consistent, but slight, increase in ] .
awareness of engineering as’a career for women, and reported incregsed
activities regardinthhese careers on a form that the participantss

devised. ' Consequently, the commonalities between these programs

that may have been successful are discussed. 3
. ) N A
T The ACT nonsex restrictive vocational ipventory, the MIT N
film, the Michigan Tech program for students, Queensborough's’ ) ot
cassettes and slides, and Rosemant's program to update skills* 5

reported having little effect when used as the primary intervention.
Rosemont was included in this category because at the time of the
report, only 25 percent of the seven participants had obtained jobs,
and this appeared to be about average for women making some active
effort to get themy, Goucher and Policy Studjes’ indicated that
their prgjecE might have had a negative effeMon the participants.
Commonalities between these projects are discusse@. '

eSome of the cotmonalities we observed and areas where -we .
recommended further investigation are as follows. \

-

\\ IJ’O R . ’ -



Sex/

N ~N
v _ TABLE 1 |
PROJECT DESCRIPTIONS
A . .
g Contact
Interventibdn . Time

Results -

"Grade Sample

Miénigan Tech . 8th, + F

\

-

Policy Studies

’

Goucner

~

,Preééntation by role 4 hrs.

models of prepara-

,tion, job content

and lifestyle in
engineering.

Bemonstration
projects,

. Mailed printed

matter.

Given non-sex
biased career
inventory, dis-.
cussion groups, and
printed matter. _ -

Workshops in school
on lifestyle and
career clusters.

Film and booklet.

N

College level se-
mester course in

* sclence.

engineering. .

No significant results.

I 4

. Hb\significant results,

I
-

No sigkificant results.
} .
More career exploration,

increased congruence
between: aptitude and

aspitatifns.(

No significant results—-
slight trend towa dls-
interest in science.

More in experimental
group ‘undecided about
career plans--same amount |
definitely wanting

Significant decline in °
intérest in sclence at-
end of course, but 587
of respondents planning

‘sclence career one year

later.
f \




TABLE 1 (continued)

2

-

Sex/ Contact :
< Grade Sample Intervention - Time Regults )
’ - 1)
Ok lahoma 11th, F Workshop of mixed 40 hfs.l Probably’ increased number .
. 12th - discussions, labs | of women planning
' and field trips. ! engineering careers
) . j (not adequa;ely tested).
ACT \lzth . F Mdiling% of relevant 2 hrs, More planning taking courses
materials & VIP . \ . in science but more control
inventory.’ ‘planning to take math
-Kansas 12th F/high Workshop. b 8 Hrs. -Significantly more women
: ability ‘ . ' pursuing science cageers
] . than womenNin prior year
. N ) ) v control; but>same percent
“ = ) as women who were invited
< to workshop but‘did'not
- ; attend. : LA
& A%
Queensborough 9-12 M,F Slides ahd 1 hr. No significant differences.
. e . cassette of six
. role models.
N ' i
ﬁ,Michigan Tech. Parents M,F Printed matter- 1 hr. No significant differences.
’ I mailed. * .
‘ . I / . . -
t ’ - .
Mighigan Tech Teach- M,F Printed matter 1. hr. No significant differences'™
‘ ers , " distribyuted.
v 14
Michigan 7I‘echu Teach~- =~ M,F Workshop with role 80 hrs No significaﬁt difference
~ ers, o models, labs, in participants but may
\__ coun- discussion. have increased activity
: selors in school community.
. s ¥
- Kansas Parents M,F Workshop on career. 8 hrs Not measured; daughters

R

materials with
daughters,

Ny

reported it, as positive.: H
. .~ o

L
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TABLE-1 (contivuﬁd)
T ¥ & ) :

-

-

o

b

.“ * Sex/ . . ) Contaét .
\_A~ .Grade . Sample- Intervention Time Results o
5 . , LY ,* ) ) .

- Missouri. College F » Special math:course. 1 gem. - More ‘took. further math

' ! 80 hrs. courses in sequence.

’ 4 . -
\Roseﬁo;t ) Post-. .F Cours@'to update 100 hrs: About 1/4 did get jobs
grad skills and

industry intern—‘

ship. ) y
. !

. . 1n scilence-related
areas: )

L]

N

N ! ¢
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TABLE 2

PROJECT MATERIALS

[
.

Appropriate Age

Jsd/iption .

Dissemination‘

Material

-y

1. Choosing a_(areer--

Women's Work:

neering (MIT);

o
..

2. Women in Engi-
neering (MIT) film®

14

’

C e
3,

" Engi-
beak

s\

, lege e
"—-students.

All secondary and col- °

fheering

J
Lo

.

o

-

~

All secondary and col-

lege engineering
students.

Description of three
female en eers—-l””T’
student, oung profes-
stonal, middle age
rofessional/all 1ife- *

“styles represented.

Shows stuiwnts and pro-
fessional omen in engi—
ngering at work and
home.

Mays be used for TV and dis-
triﬁﬁted on film by '
Educa‘ional Development
Center Inc. Now available

Pi?om IT catalogue. . i

&

W -

Exglorfng (ACi}
3

-Secondary.

\

Updated version called
VIESA: book'on job
lusters and aptitudes,

career planning--non-sex

Part of Houghton Mifflin

. “Career Planning Program."

>

B ) restrictive.
Vocational ‘Interest Secondary. v Non-sex restrictive b
Profile (VIP) (ACT) ) career assessment/ ¥
- . interventiqn. ' \\\
R N s / N
Women 1in Science and Secondary. Booklet describing ,ACT. Nice booklet,

Technology: Careers
for Today and

Tomorrow (ACT). .

Workshop format

realities on. women in

science-related wcareers.
.

L3

> that should be widely used.

Secondary, ¢ Series of self awareness None. ¢
(Ransas) . exercises.
Women in-thg Pro= ~ , Secopdary, cdllege. —  Home study course ' None. -

fessions (Kansas)

- ’

designed for three
credits.

w
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) Material

Al

N

Appropriate Age

N  TABLE 2 (continued) ;
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't

Description 7 -

M
Disseminaddon - . -

Women in Science

< " (Queensborough)

-

Workshop Cﬁtgiculuﬁ
(Policy Studies)

v P

College, graduate

school

\

Secondary

Interviews with six of

top female scientists:
mixed ethnic background
and .varipty of lifestyles.

'i ’ \

T

Mixture of job
clusters and lifestyle
alternatives.

-

a
~——

Americé\“AssociatiOn of Physics
Teachers and NSTA distributing,”
Should probably ‘de used fa ,con~ -
junction witii other mate(lal
except at graduate level--may -

be Petter at college lele than
secondary, '

.

None.
1
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X S . : ég? TABLE 3
PROJECT COST PER PARTICIPANT
4 I3} . ¥ .
Intervention Hours* Cost ) E%fectiveness
! . University of exploration™ . ’
/—-Kaqias Y workshop 8.00 ~ 10.00 possibly positive
Policy Studies career edu- )
/ cation course 12.00 50.00 ._ no effect or negative
. Queensborough slide and e .
' tapes 1.0 1.00 no effect ,
¥ ¥ v
Ma_ssactﬁsetts | /
Institute of o’ :
Techfhology 7 film - » 1.0 2.00 unknown
. . \ s v ~ D '
. Univ. MEsS. ag/ / )
. Kansas City ™~ ' wmath course  %4.00 . * .350.00 probably positive
- \ '] 4 ; N t
Rosemont chemistry ‘} ! . positive for small
’ : cburse . 100+ @ 800.00 proportion -
University of o : - : RS
0klahT workshop 40.00 ~300.00 possibly positive
a ;1 ~ \\ ‘ . » . , .
American College (¢ 1literature / ; '
.Testing . mailing .10 - 1.65 no effect
-~ v o\ . ¢
o X nonsex te-
strictive R
A S interest in BN . _
‘- . ' . ' ventory ° 1.0 1.00 no effect . °
: B e - . S .
*  Goucher’ research ' . ‘ .
. " course 30.00 1,000.000 no effect or negative
l] .
Mickigan Tech student s . . i
\‘ . F S literature 1.0 . 1.55 < no effect
‘ < * student . ) o
N ‘ seminars H{‘O 30.00/ » no effect -
r N B .
_ parents - .
7 " ' literature . 1.0 1.55 no effect
i . -
, Michigan Tech counselor /
. ] - . teacher . - :
i : workshop 112,00 400.00 probably positive
N/ | .
17 *Estimates minimum contact tim:a; the time may have been greater for
some participants. . >
’ { “ -
> ;‘ .
%
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p 1. Concentratirg on women who are alreadv interested in .
science. 1In general, it is thought that projects providing support *.
for women interested in science, and projects to remove ‘barriers to
the full participation of these women, are preferable to direct »

motivational projects to éncourage women to change their interests
for the following.reasons:

v

o
. . e They are more easily 3ustified in éerms of proyiding
’ equal opportunity and avoiding criticisms of reverse
discrimination. J ’

o They are less apt to -result in unsatisfactory career
choices. N

® None of the projects observed appeared 'to be success-
ful in changing attitudes. ’

e It is difficult to switch from a nonscience to a
science area. That is, beyond the junior year in
high school, compensating for inadequate math and
science backgrounds ig;diificulﬂ.

. . Since the projects examined did not appear to be syccessful
. dn changing occupational choices at the senior high levelfiintensive
support and information could be provided to those women ving the
necegsary background, ability and motivation to pursue their exist-
ing interests. B :
. . ,
e While there is not an established theory on the vocational
. .. choice patterns of women, there has been a growing number of studies
in the area. Most of the literature appears to be in agreement that
L there are many shifts in both occupational interests and commitment
‘ to a career. However, the literature uniformly indicates that from
preadolescence on the shift is toward typically feminine careers and
away from nontraditional careers (e.g., Angrist, 1970; Harmon, 1971).
Consequently, interest should be defined very liberally, and should
\ not be interpreted to-mean an expressed caregr choice.

The kinds of support that may be helpful can come from a wide
variety of’ sources, and the most important source will be different
for 'each age group. These support programs could include parental
support, encouragement from teachers, peergsupport (both same and
opposite sex), guidance counselors and from the institution as a

. - -whole. The range of possible forms these programs may take is

. virtually infinite and could include counselor workshops, special
housing programs, special workshops for science/math teachers, or
gex-segregated classes.

. R P Co
ERICT /. - ;-
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*+ 2. Concentrating on woren with above averége apcitude and
motivation. Realistically, professional careers in science-related
areas require intellectual ability, an adequate background derived
from math and science.courses, and more than average motivation. ' In
fact, having completed advanced mathematics and science courses
successfully is probably a good indicator of abilify and_motivatioﬁ.
Although there 'is a controversy about the measuring of aptitude and
ability (Prediger and Hanson, 1976; Schmidt and Hunter, 1974), it
seems feasible to determine whether 4ndividuals have at least
average ability or are highly motivated by utilizing either star™®
dardized test scores, grade point averages, or the courses chosen
and completed.

Many studies have shown a relationship between career commit-
ment in general and measures of accomplishment and/or aptitude (e.g., .
Hoyt and Kennedy, 1958 and Tyler, 1964). Further, a higher level of ‘
aptitude.appears to be related to the choice of nontraditional
careers, e.g., those occupations dominated by males (e.g., Astin,
1971). Consequently, it would appear that intensive and/or expensive
programs should concentrate on women who have either a high ability -
or who have taken the necessary requisite course or overtly express
an interest in science. T

This hypothesis was substantiated by the projects: the :
more successful stra:egies/projects utilized a motivated\population,

while the ones judged léss effective -did not. For example, the :
Kansas workshops inﬁit?d only women gshat had been selected for
admission to KU, Oklahoma University required active motivation to
apply, as did Michigan Tech: @n the other hand, the two studies
categorized as "possibly negative" reported severe problems get- -
ting young women of adequate ability; and one report contained
reservations about the participants' motivations. The majority

of the studies reporting no results had no special requirements
regarding either the motivation or aptitude of the participants.

One indicia of motivation may be found in the participant
selection procedures: University of Missouri at Kansas City,
University of Oklahoma and Michigan Tech all had self-selection
procedyres; only those individuals who wanted to participate
attended. On the other hand, some of the projects had mdbre or less
captive participation; the intervention was.'administered in class-
rooms, or.the entire class, participated.

; ;i

The self-selection, of course, provided a streng experimental
bias toward success, and mitigated any conclusions about the inter-
vention itself. However, dince the aim of further implementation is
to bias. the projects toward successful outcomes, voluntary participa- .
tion may be a judicious procedure.

”
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3. Using workshops as a format for the intervention. Although
it is very possible that the selection procedures for the workshops
was a greater determinant of outcome than the format, the hypothesis
is proposed that cdpcentrated "live=in" workshops may be effectlve.
These workshops mav offer a wide Varlety of activities as”in the
University of Oklahoma, Michigan Tech and KU projects, may be the
‘more enjoyable and effective format to provide support and 1nformation
for young women interested in sciemnce.

N

4. Encouraging participant interaction. Social psychology
would predict that other persons sharing similar outlooks and
attitudes could provide reenforcement for women ch0051ng nontradi-
tional careers and/or lifestyles. The projects provided some evi-
dence for this assumption. The live-in workshop, where partici-
pants with similar interests spent concentrated periods of time
together, provided a perfect enyironment to obtain thése rewards.
In the special math class, informal tutoring at the noon hour was
available and provided the same opportunity. On the other hand,
the larger class situations and/or media presentations were gen- )
erally less sulcessful and did ' not provide an opportunity for
participant interaction. The Goucher project entailing basic
science research did provide this atmosphere, but participants
reported that they did not form any new friendships.

5. Using sustained tontact pericds. When the treatment

did not require intense concentration and work, the longer periods
of time for admlnlstratlon of the treatment appeared to be more
effective, possibly oecause of the increased opportunity to make
new friends with people shargng similar outlooks. The more success-
ful ipterventions appeared to require at least eight contact hours:
It is possible that short "one-shot'" affairs may not be sufficient
to counteract existing cultural mores discouraginz women from
choosing 'science-related gareers. However, since some oiher proj-
ects of greater ienzth did not appear tc be successful, careful
examination of related variables should be conducted. The length of
,exposure may beone of the reasons why the media products did not
appear to have a demonstrable effect. ) ;y

% 6. Usidg role models in as manv situations as possible.

Uniformly, role models appeared to be the most effective component
of some of the projects and we the primary material for the media
products. The original connotg%lon of a role model was a person in
a position of influence that ione could identify with; most of tHe
projects did incorporate these younger women in mid-level positions.
In one of the prOJects conta1n1ng a mix of role models, the younger
women were judged most effective by the part1c1oants. In this respect,
then, choosing the role mcdels closer in age ‘and only slightly above

. the level of aspiration qﬁ the participants may be advisable.

1

4 -« —

. 4 - .
The evaluation team, however, feels that thére is also real
value in depicting the most Successful women of our time. Although

~
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very few fhen (or men) mav be able to identify uith th se outstanding
people, they demonstrate that a woman can "make it," tfley are’a,
source of pride for the women, and may serve as an inspiration,

1§Consequently, a2 mix of age groups and levels of accomplishment (as
well ag lifestyles, ethnicity and so on) is recormended.

a

The area of concentration of the role models did not appear
to have any impact; the more. impofrtant factor was that'they genuinely
enjoyed thelr work and their lives. .

7. Using "hands-on" experiences. In many of the projects,
various types of hands-on éxperiences were used. Very frequently,
these were engineering or science projects. These activities were
rated highly by the participants. They appeared to be most effec-
tive when they were group projecks, continuing over a period of
time, e.g., when they facilitated the formation of social relation-
ships. Also the active participation in these and other activities
appeared to enhance the effectiveness of every kind of intervention. .

. =

" 8. Segregating some activities bv sex. Although in theory,
as well as in practice, sex-segregated classes might be. considered .
counter productive since women live and work in a world with men, a
consistent: comment on the part of many of the participants was that
they preferred all-female seminars. This comment extended-to a
preference for female tutors in math. The young women commented that
they felt more free to ask (what théy considered) "dumb" questions,
to appear as '"bright" as they are, and to discuss their personal
life and ambitions. Consequently, although a sad commentary on
‘socialization and peer pressure, sex-segregated classes appear to be
wugseful in situations where remediation skills or perscnal questions
are-involved. These classes, however, could incorporate methods to
lead to more open discussions with male peers and parents, once .
the women have gained self-confidence and support from their same-
sex peers,

9. Emphasizing the social contribution of science. One of
the myths of science-related careers, not d1rectly dispelled in any
of the projects we observed, is the absencé of emphasis on social
importance and social interaction in science careers, e.g., scientistsy
‘engineers were frequently not’ portrayed as persons with extensive
social/environmental concerns and respgonsibilities who interacted
with.the commynity. Since women are reputed to be very interested in
social welfare, emphasizing the input of science to the well-being of
society, and a deep involvement with people, might enhance the
desirability of the profession. Moreover, the greater the number of
scientists whose interests supercede '"the testtiube,'" the greater the
potential impact of scientists on soc1ety in areas other tnan technplogy.

Consequently, we would recommend, on the basis of the exp\¥\\¢§
rience gained by these projects, further examination of a forgiat
where ablé and motivated young women, having some interest in
science, gather for-a waorkshop having the ingredients of role

- models, handg-on experiences, and the opportunity for new friend- .
.- .
’ ! “ S
. ' oy~ - -
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ships. This format is.quite sijmilar to the existing Student Science
Training Program,* which still does not have full participation by .
females, and has a demonstrated success rate in turning out scien-
tists (Vidulich, Christman, Drake and Kirk, 1976), e.g., about 50
percent of the females participating in these progrags ekpressed

)

career aspirations in science.

Simlilar experiences could be provided for both collegé and
graduate students. David (1971) concluded that "earning a doctorate
is the factor that most equalizes the women to the men in science

, and engineering," in terms of employment, salary and contribution
" to their field (p. 222). However, of students entering graduate
school, possibly twice a§ many men as women actually complete the
degree. If the doctorate is an equalizipgfactor in employment;
salary and accomplishment, special programs to encourage completion
(and to contribute to the supply of role models and female faculty .
members) should be conducted. These-programs might include female
colloquium, particular speakers, support groups, internships, work-
shops and seminars or nationally 'conducted week-long seminars for

female graduate students. .

10. Rempving institutional barriers to female garticipation
in science careers. Although the NSF projects were not directly con-
cerned with overt discrimination, many observations regarding the
obstacles they presented became apparent to the evaluation tean.

Not only do women pursuing nontraditional careers encounter
social barriers, they frequently‘éncountér institutional parriers.
Even those schools professing equal opportunity for financial aid,
intern programs, etc., frequently have not adapted them to the spe-

cial needs of women.
starts very early and

This discrimination, and.misinformation,
continues through her educational and job

career, and has to be a discouraging factor even to highly motivated
women having superior ability. For example, assistantships in
scienceé have positive effects on the junior and senior science {
smajgrs. It not qnly serves as a financial aid. it is ingerpreted
as a '"vote of confidence' and serves to increase interest, exposure -
and expertise in their areas. Assistantships also provide addi-
tional encouragement to go to graduate school,.and usually provide .
a closer relationship with a faculty member. Assistantships to
declared science majors may improve the retention rate and result in

W

more women attending graauate school in sciente.

.

-

‘*The Student.

ties above and beyon

summer.,’

\EK

i e B
.

education programs' (NSF, 1975).
- Juniors living on a college campus for a period of time during the -

Yet discrimination
E
‘

ence Training Program sponsored by NSF has

the basic goal "ef p oviding talented students learning opportuni-

those normally available in most formal science
Typically this involves high school

?
’ §
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in granting fellowéhips is common. For. exgmple, con51stently less
than 3 percent oi NASA fellowships go to womenr (about twice: the
rejection,.rate for females as males), and about 18.7 percent of NSF °
fellowships went to,women in 1972-73 (Nies, 1976). ' .

~ . A

B. Career Education , P

«‘There are a virtua& plethora of Droblems assoc1ated with
current practices in career education. These include sex stereotyping

of careers in Iiterature and media, lack of awareness of alternative
careers and 1ifestyles, sex-biased counseling, and so on. However,
two appear to be espécially relevant for science-related careers.

~

Increasing the education in science and math has many
benefits for all women, whether or 'not ‘they choose a career in
these fields. It allows for greater perceived control of their
environment, and provides them with a backgroung.adequate for a
wide yariety of careers. In the area of general career and scierice
education, we recommend: . g

1. Differentiating between eareer education and programs
to encourage women to choose science as a career. This conclusion
is drawn from the recommendations to.concentrate on women who have
already expressed an interest in science.and/or who have taken the
necessary courses ‘y the senior high level. However, some general
encouragement may>be necessary to obtain;these prerequisites, e.g.,.
prior to that time, career education courses.for all students is
important. Utilizing some of tfe media products and portions of
the Kansas and Policy Studies-Brograms to make ydung women aware
that science is a career optiof and to enaourage them. to obtain
thg necessary background (e.gy, math ahd/SEience) to keep those
career options open is'importnt prior, to the senior high level.
These programs could be done 1nexpen51ve1y, ‘reach a large number
of students, do not necessitate 'special" programs for women, and
become'part of the career education classeg in the school systems.
These programs could incorporate the ”11f style'" considerations of-
a career. . ~ . :

2. Emphasizing the importance of continiiing mathematics
preparation. Since mathemat#cs appears to be,the "critical filter"-
to a yide variety of oceupatigns it is imperdtive that females
continuethese courses in order to keep their career options open.
N —
A great many methods in assisting women in mathematics ,are
} involved. These iaclude developing innovative methods of t&sching
math adapted to the typical strengths of females, offering ial
tutorial/remedial courses, math anxiety counseling, and emph35121ng
an awareness of the effect of discontinuing math education.

-~
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C. Job and Educatiodal Reentry Programs o A&//

Thirty-seven percent of women with children under six yeérs
of age and 50 percent of women with children between the ages of
\six and 17 were.working in 1975. Since a majority of these women °

: choose to remain out of the labor market for the first years after.
the birth of a child, these figures indicate that many women reenter

the labor market after some period of economic inactivity. These
women are Eypically re—-employed ih jobs that do not utilize .their
full potential, and jobs that typically are lower paying. This
underemployment is more acute for the woman entering the labor market
than for women who are continuously employed.

v

\ The woman attempting to reenter the labor market faces a
multitude of problems and adjustments. First, her technical skills
and theorgtical understanding of her field may be outdated. This
problem may be addressed by an additional educational experience. .

Second, her confidence in her ability to get.or hold a challenging

5\\\\\\ Jjob may be diminished. She may not know Mow to interview for a
job. She may have many logistical problems, such as arran ing for ' .
child care, transportation and dinner each night. She.may dpt have
the support of her family and friends. She may be afraid of
failure (or success). She may face very real discrimination on\ the
part of employers. Consequently, the transition to work after a
period* of unemployment includes a dramatic change in lifestyle for
herseXf and. her family, and a change in her perception of her role.

After the childbearing years, many women want or need to
reenter the labor market, i.e., they want to transition to work.
" For .many women, this transition may include completing an advanced
degree, dgy;cquiring specific- job' related skills. Considering the
~ ‘underempl ent and underutili;at}on of the talents of these groups,
the type of assistance given these women is important. Therefore,
we recommend : ¢ ’

, L. Concéntrating on underemploved women. It is sugéested

that reentry programs for mature women might utilize .already working, *
but underemployed, womet. Updating the skills of women already in
the labor force might alleviate problems in reruitment and
placement., These women would have already adjusted their family
arrangéhents to meet their work schedules, and have shown that
they are motivated for employment. s They may be currently under-
employed, e.g., rather than capitalizing on, their seientific skills,.
they may be working as secretaries, sales personnel or other jobs
unrelated to their training. The major obstacle to this approach

. would be that their families may be_gccustomed to or dependent on .
the additional income, and a peniod out of the labor force to update _ . :
their skills may impose “an economic Qardship for them, unless
financial assistance is provided. <

. ‘ .
N 4 .
- .
»
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One successful approach is tHe current_affirmative action
program 4% the Food and Drug Administratiop.u All males and femaleg =
Without opportiunities for advancement are eligible foraan.on—the-‘.
job training and work release time for school in order to be qualified
as an inspector. Normally a heavy science background is required fora

P

+this position. The Program-enables advancement into a séience-
related career without initial salary penalty.

2. Considering emplovment prospects in the locale. It would
appear logical to fund programs to update skills in areas where
the labor demand is not abnormally low. That is, it is not cost~-
effective to prepare women for jobs that <aren't available, and
would be a discouraging' experience for those women, and can elicit
adverse community-reaction among unemployed males and their dependents.

3. Funding projects to update job related skills. While
these programs are typically expensive, it appears that some
assistance to women to update their skills may. be neceséary. One -
of the side benefits of these Programs may be that it allows for a more’
gradual adjustment to a working environment.

4. Making special ‘seminars, workshops and counseling available.
Since the majority of these women will nave to makeypersonal and
familial adjustments to accommoedate their-new schedules, and job
demands, special programs to.help them overcome the perceived
barriers and obstacles associated with employme?t could help to .
increase the success rate of these reentry programs. That is, a
woman's ability to_get and hold a job, even though she has adequate
skills, may be‘dependent on her attitudes and motivation for'work,
i.e., herggreadiness. It is recommentied that assistance in s

developin appropridte job readiness profile bé a ¢omponent of all
reentry programs.

-

D. Administrative Recomméﬁdations ) .

o B
l. Improving ‘the qualitv of the experimental research.
There are several ways'to attempt to improve the quality "of the
research. These include (a) moxze selective funding, (b) providing
technical assistange, and (c) use standardized measures and long-
term follow-~up. ]ﬁ" ) v .

»

4. More selectivity in funding. Overall, thé\guality of
the projects, as experiments, could have been improved. One factor
was the circulatioh of the announcement of the availability of
support for these projects. Most of the project dipectors reported
learndng about the program from the flier received at a dean's .
officg. Consequently, only a very fewpproposals were, réceived and
very few requests for funding were rejected. A better mechanism of
disseminating information to prospective applicants should be
"developed. . '

Y
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A concomitant opservation is tRa diffeFence in results :
obtained by experienced researchers and these with less experience in
experiméntal design. That is, all of the project direftors appeared
to be committed to 1ncreasing career optioné for women, and to have
strong backgrounds in science. Most, however, did not have an
extensive background in experimental design and evaluation, adequate-.
knowledge of control group procedures and statistical analysis.
The results of only two projects, although not confirming the hypoth- <

‘esis, allowed some degree pf contidence in the outcome. However,

there are miny benefits to providing & wide spectrum of individuals. '
These include increased capability by personnel to comduct such -
projects, increased commitment to woméen' s projects, and passible
beneficial effects to tHe participants.. ‘Therefore, a conscious
strategy should be developed regarding the 1mportgnce of reliable
experimental results. Should it be decided that confidence in the
experimental results is 1mportant some percentage of the project
directors should have a demonstrated capability in project managemeht,
experimentation, and evaluation.

b. Providing technical assistance "to the project directors.
NSF has traditionally adopted a "hands-off" poljcy to grantees.
While this policy has many advantages, providing tEEBnical a551stance
in evaluation procedures and instruments to those project directors”
requesting it might mitigate against the technical probiems encountered
in many of the projects. . .

N

If the current "hand§-offﬂ policy toward grantees is maintaineax

a brief project directors handbook;.containing a desqription of
commonly occurring bafriérs to the-impl®mentation of. both the -
project and the experimentation/evaluation is recommended. The
case studies do not serve thlS purpose well -because (1) the\gi:e
studies are too long, (2) are not ‘necessarily ‘percejve#® as relevant
to project needs, and (3) may not-be fair to the individual project
reviewed, since they were written for other purpbses.

. ’ '

This booklet could contain, for example, an ‘overview of
problems e ntered when dealing with recruiting, working in the
public schofl systems, or in developing evaluation 1nstruments.

. - Y

¢

)

c. U 1ng sta@fardized evaluation tools and long-term tracking.
If experiment prOJeCtS are to be continued to encouragd'women to
choose science}related careers and the independent measure fs ar

"questionnaire pf ‘any kind, the evaluation team recommends that

reliable and yalidated instruments be provided for usé by the project .
directors. Edch of the projects has designed: at'least one such '
instfument, and the best items could be chosen and validated from

this pool or one of the better validated ones, guch as that “used

by ACT, could be used. It is felt that a standard unit of measure- -

- ment could be developed for all similar projects. Even if a

project wanted to have additional.dependent measures, ‘at least a

N ¢ . . : .
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comparison, either of ‘the Project outcome or its evaluation methodology,
would then be possible. It is &ecognized that a single instrument may
not be appropriate for all types of experimeptal designs and that

the use of a validated instrument-will insure neither Superior ex-
perimental nor evaluation procedures.

)

2. Coordinating intergovermmental activities and del;;eéting
activities. There are several federal agencies currently working

in the area of career education with some emphasis on women. These
include the Women}s' Educational Equity Act (OE/HEW), Education and-

Work Group (NIE),\Office of Career Education (HEW), and the American
Association for the Advancement of Science, Office of Opportunities

in Science. .Ideally, full sharing of resources should occur. In
addition, some agreement about areas of concentration might be o ¢

-possihle. "For example, NSF ﬁight foc%p on High ability women interested

in science, and onI§ assist Office of Career Education in makigégyounger
women aware of.nontraditional career opportunities. Further, /HEW

is already planmni g.dissemination activities for similar programs

and NSF could add their material to this clearinghouse.

3. Continuing ewderimental activities by NSF and disseminating
knowledge about its programs. In addition to the increase in knowledge
gained by the experimental projects, the team has observed some
psychological benefits just from the existence. of ‘the program. Even

_the parftcipants commented that they were impressed that "somebody"

was interested in their careers. Further, in the current climate-

of the women's movement and the possible defeat of the ERA, the
existence of federal interest and support is imperative for the ]
morale of the peZple committed to career/life options for women. How=
ever, the evaluation team feels that a great many benefits in
formulating effective policv would be derived by continuing in the
experimental mode, both .to NSF, as well as to other agencies. That
is, building on the present experience could enhance knowledge
about,effective methods of implementation.

4. Including specific programs for minority women. In
neither the women's projects, which typically cggtéined no minority
women, nor in the minorities projects, where womeR subjects were
not identified, were the special problems of minority women addressed.
It is recommended that minority women should be given special atten-
‘tion and special. programs should be initiated if they continue to )
"fall between thé cracks'" of existing programs (cf. Malcom, 1976).

N : . o

.__At'tending to continui®y/institutidnalization of funded

effortgz Ideally, there should be no need for women's offices and
prograps as separate entities, e.g., these efforts should be in-
corporated and integrated into every level of the existing structures.
Further, one specific dim of research/demonstration projects is

their contiﬁgétion by the institution in the absence of special

funding. In order to facilitate both continuity and institutionalization
g ¥
. T~ [}
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.y To describe the effects of grouping a certain proportion
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we ré%ommend ¥pecial attention tg utilizing existing and ongoing
structures as a basis for thqbe activities, such as sorgfities

of black women, professional associations, PTAs, etc. Where these
are not available, the program should be cognizant of rontinuation :
problems prior to initiation, and should plan to "institutionalize"
. the program. One way of doing this is to make the program con-
cretely benefit the parent institution (e.g.{'iqcreased enrollment,
increased visibility, 1ega£)compliance, etc.).

6. Dissgglnating the developed maténials. Some of tﬁe
projects have engaged in fruitful activities to disseminate their
"products.” These appear to be successful. However, since these
have occurred through different oytlets, a compilation of these
aetivities might be .produced by NSF. Several projgcts overlapped
in the materials developed (e.g., Policy Studies and Kansas) and .
other project products (e.g., the .film and media packets) could be
used co-joihtly in the context of other programs. A compilation of
all prejects designed to encourage women tc choose science as a
g¢areer could be an aid to science teachers and career educators to
choosg~the material most appropriate for their classes. These
teyials could be made available to a variety of clearinghouses,
¢ libraries and school libraries. ) (//

7. Investigating additional intervention strategies. We _— ~———

also recommend experimental investigation of several areas not
covered by these projects. These are the study of the effects of
aggregation, males in science establishment, and the effect of
"significant others," including peer and social group pressure.

.
. -

4. Systematic examination of the effects of aggregating
women students. A recent article in Science (Tidball and Kistiakowsky,
1976) reported that “the undergraduate institutions from which women
have gone on to receive doctorates are di ferent from the: institu-
tions preparing”men for doctorates. The, authors concluded that
"women who subsequentLX’received doctorates were more likely to have
graduated from institutiofs that enproll large numbers of women
students, had a long and continu6ﬁ§ history of women graduates who
attained doctorates and offered 'strong academic prebaration in
several areas of study." Since many schools enrolling women offer
Strong preparation in several araas, ¢he distinguishing chardcteristic
of these institutions preparing gomen ﬁyr nontraditional roles
appears to be their long and congiﬁUQus history of female representation.

oo

of these women, a construct might be developed involving "critical
mass" or "critical proportion." The construct implies that once

this numbef or proportion is reached, the :recruitment and retention
- of .the group becomes a self-sustaining and self-perpetuating system.
\ - - -~

» . ?
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Once a critical®number or given proportion of women partici--
pate in a nontraditional actiyvity, an examination of the need for
speci ecruiting/retention /programs should be performed. In
fact] it may result in an ever increasing rate of participation.

Conversely, another/investigation should determlne whether
the absence of the crltical number or percentage may produce a
situation where efforts must be. contlnuously expended to recruit
and retain these groups, sipce+the history of ynsuccessful par-
ticipation acts as a discpuraging factor, e.g., as the retention
rate drops because of,a fzeling'of isolation, fewer will be attracted.

Sgstematic-ékamiqation of attitudes of males. .There is

<;.mdeniably still a great deal of-qyert.and covert discrimination
against women, pursuing science. The guardians of the professioﬁJEre
predominantly male. We recommend examination not only of the attitudes
of the-pale scienge establighment toward females in these.professions,

" but the circumstances that could occur to influence their attitudes

toward the participation of women. Dr. Janet Brown, head of the
Office of Opportunities in Science at AAAS, has strqngly suggested
that such research be conducted by an eminent male s@entist.

c. Examlnatlon of the effect of significant others on women.
Since the problems involved in occupational segregation are similar
to mormative deviance, we recommend examining the influence of:

a -

o<parents . .
‘e school personnel
e male peers .
. e female peers : _ Cog
. : o d
Admittedly, a multitude of studies have attempted to examine
the most important influences on female scientists. Unfortunately,
most of them have been retrospective; e.g., asking women to recall
what was important to them 20 years ago. This type of research
has seVeral disadvantages- perspectives change over years, especially »
regarding events that were not consciously considered at .the time.
Examination of these factors in real timé would be more advantagous, ‘
and might, as in the ACT study, indicate important changes in
perceptions over years. Further, several of the present experiments
included thesé’géouus, but none was successful in gauging their
impact on the female students. If tHlese are successful, the long
range benefits of these programs would likely bg more cosg—effective.'
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ALTERNATIVE INTERVENTIONS

7 -

There are many barriers to account for the lack of participa-
t by women 1n nontraditional science careers. These psychological,
soctological and institutional Barriers have been systematically
laid out by Dr., Smith -at the University of Kansas (1976). Hig
deltneation of the barriers is given in Table 1.

There are a wide 'variety of.interventions or treatments which
may serve 'to overcome these barrier$ and to encourage women to choose
sclence~related careers. These vary by age group, comprehensiveness
and area of focus. Generally speaking, pdbgrams for young women may
Be considered career educaticn and are less specific to science.
Further, programs offered in earlier years may be considered as
recruitment, while programs for coflege age may coficentrate on
support and retention. .

Many of the potential programs listed below are not within
the charter constraints of the National Science Foundation. Because
it is.felt that a sustained effort, reaching each female as con-
tinuously as possible throughout her formative years, may be necessary
to counteract society's socialization processes, many programs are
1tsted. '

The list of programs is divided by educational level. The
assumption underlying these programs is given first. The list is not
complete, and is"intended to act as a "working draft," and is laid
out in Table 2. .

r
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. ' TABLE 1 -

Barriers Proposed as Affecting Career
. Choice of Women

" Role Conflict (Career Person versus Parent)

1. Women feel a long-term commitment to a career interferes with
raising preschool children. ‘ R

2. Women feel a long-term commitment to a career interferes with
raising a family. :

3. Women feel that their basic responsibility is raising the

~ children in-our society.

1

Role Conflict (Career Person versus Spouse)

4. Women feel that a husband's sudcess is more important than a
wife's success..

5. Women feel they should adjust their career goals in order not
to interfere with their husband's success.

6. Women are not free to move to new locations as career oppor-
tunities open in their field. n

7. g;men feel a strong tareer cogmitment interferes with a happy
rriage.

Pamily's and/or Friends' Opposition to a Career

8. People who are important in a woman's 1life (that ig, family
and friends) believe a woman's place is in the home. .
9. People who are important in a woman's life. (that is, family and
friends) do not think it is appropriate for a woman to pursue
a professional career. . ' *

Lack of Oppoftunity (in Jobs) . - iy

10. Women who are trained in science fields do not have as many
job opportunities as men. :

11. Women have n@wybeen informed of job openings in traditionmally
male science careers. )

12. Women are not as aware as men of the variety of available science
careers. "o ‘

Lack of Opportunity (in Education) " Cf

13. Women with math and scfence ability do not:-have the same educa-
tional opportunities as men. for example, women have more
difficulty getting into medical school than men.

14. Senior high women are discouraged from pursuing the science~and.
math courses which would prepate them to pursue science majors
in college. - N X

e °
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N | TABLE 1 (Continued) ¢ | B
Fear of Success - y i

A3

15. Women fear the consequences of being highly successful in their
careers. ) ‘ .

16. Women do not want jobs thatsinvolve professional responsibility
and commitment.

Lack of Professional Support . - . \

17. Women scientists are out of the mainstream of important pio- N
fessional contacts. .-

18. Women who are scientists are not supported and not Kept informed }
by fellow professionals. For example, women do not receive up-

to-date information about research possibilities.

4

7 Perceived Lack of Ability .. ) pr—

19. Women do not feel competent enough in math and.science areas.

20, Women believe the stereotype that they do not have a natural
bent for solving problems and therefore do not have a natyral
ability to be scientists.

+ N 7
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. TABLE 2 ‘ ‘ ’
. Elementary School * : . / . :
“Assumption Proframs High School College Graduate ) Reentry Post Employment
2N a b
Knowledge that 1. Use of nonsex 1. Use of nonsex 1. Workshops and w -
sclence-related stereotyped de- stereotyped de~ seminars por- ’ ' LN

careers are open
to women 18 a
prerequisite for

picting of occu~
pations in
printed material

pictions of oc-

traying profes-

cupations in

sional womizgin
printed matter .- science canfiers

pursuing those . and "career day" . ‘ - R
careers 2. Programs to programs 2. Increase in 1
! reach elementary A ‘Number of | N
schpol teachers 2. Programs to female science '
‘ and adminig- reach higl school professors : S
trators ’ teachers, admin-
. istrators, and ) ' . '
. 3. Efforts to especially ) e &////)
. eliminate current counselors ' I .
sex role spe- ~ - ’
cialization in 3. Efforts to \\\\
8chodl systems eliminate cur- .
' rent sex role
" specialization , B &
in the school
systems \\ .
Many women capa- * 1, Making, males
ble of pursuing and females aware '
sclence-related of career alter-
careers lodyr ¥  natives ~ \,
their aspira- —.. |
tions becausd- 2. Making males .
of « peer- and and femalds aware . e
parent pres- of satisfying non= . ,
sures and con~ traditional family : . -~ i
cern for popu- relationships ’ T ] . <
larity and ' : ,///
future familial 3. Encouraging ’ v ’ i
relationships - young women to dig- ‘ " . .
. ’ cuss career options _
Q ‘I}C) With their parents o, ' oo :“?,/ =
*ERIC . .
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TABLE 2

Many women fail
to pursue sci-
ence-related N
careers because
they fail to
successfully .
complete pre-
requisite

. mathematics
preparation

1. Programs em~

phasizing long—i
. range planning.

1nc1ud1ng con-
tinuation of
mathematics

2. Innovativé
methods of
teaching math

adapted to. the \

strengths of
females

3. Special tu~ °

torial programs

a

1. Remedial
math .courses

2. Innovative
teaching
methods

3. Special tu-
torial programs’

- /-
/

] rd
(Continued) ) ( B
Elementary School . v .
Assumption Programs High School College Graduate . Reentry Post Employment
. ) . a

Career committed
females may
benefit from
special counsel-
ing support
group activities

3

s

1, Identifica~
tion of career
comnitted fe~
'‘males

W .
1. Special ’
counseling and
support groups -

2, Special

n

housing
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TABLE 2 _ >

o . . *  (Continued) - . -
2 . :
Elementary School ) - ,
‘.!sumption ' Programg ; High Schodl College Graduate Reentry Pogt Employment
? N * - <4 .
Tangible and in- * . 1. Increasing num- 1. Provide more " 1. Repeal of anti-
tangible insti- ber of undergrad- financial aid nepotism rules ’
tutional bar- uate assistant- B
riers discourage ships - - 2. Adapt finan- 2. Tenure -and
women from pur- . ' _— - clal aid provi- fringe benefits
suing. science- ' . 2. Increase women sions to meet’ * for part-time
related carcers to in coop and intern the needs of - employment .
B programs . women - ‘ ’ .
’ S - . ’ ) 3. Split positions
3. Rewriting £ 3. Increase in and flexible hours
' ‘ij/ "fellow"ship number and status
¥ brochures of female faculty .- 4, Equalization of ;
. Cor pay scales X
. ' 4. Increase female 4 .2Special pro-
. > . ' ¢ faculty - ° grams to, encour-
° - . , age Ph.'l.). com~
o : > N pletion : i .
' ¢ s ' !
T T :
Women reenter— . X ////// - "~ "1, Programs to <
" ing labor . . ' ) ' update previously . & .
market have o) : ~ learned skills ~
special needs . . .
’ . . ) - 2, Special
) v i} , counseling pro-
) 0 . ’ grams - ¥
. ) . a0 ' . * 3. Assisgtance 1in

job placement

> . . . .
1 . " e M . - N
- - ) e ! v >
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TABLE 2 - .
(Continued) .
. Y ,
“Elementary School ] .
Assumption, ) Programs High School College Graduate Reentry Pogt Employment
Women beginning . 4§§ 1. Special voca-
of continuing . tional guidance
formal education programs s
in thelir matuyre BN ’

'years have
special needs

;)

Al

2. Use ‘of CLEP
and related pro-
grams

3. Increase in
assistantships

4. Increase in
coop and intern
pfograms

Increasing the_ 7,
dwareness of- the
status-of women

by the working
community will

satis{faction,

(2). increase the

nquer of females /
in the labor

force, and

(3) may a;&er the
Astereotypexst that-

employees convey
to their children

145

)

. (1) increase job [

1. Workshop/seminars °
of employeés on the
status of women

# 2, Soliciting Indus-
trial support for
women's programs
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science
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6. other variables
(ethn'ic, suburban,
etc.)

7. recruitcent
procedures

Project Ioplementation

A. Changes, in rationale (if any):
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Actual s%?pie\\\

‘Experinmental

~

number contacted

number.participating

, .
number (%) completing
(retention)

factors influeac{pg
participation and/or
~.attrition

-

E

_Participants

A. Describe any distinguishing characteristics not covered
by "sample': . ‘ ‘

o




3 " i B4 @

B. Other comments:

N

b

Project Personnel ) ) Q"

\ ""\ . v
Total number of- personnel ipteracting with participants

A, Sciez}:ific background:

A

B. Commitment to open career options:

“ < . . ¢
* C. Perceived att.ractiveness by participants:
4
' D. Perceived credibility by participants:
E. ' Motivation for instltuting project; o
o , . /
. F. How heard about progran: ) ’
‘ N .
N i !
G. Sex of personnel: ,
H. Other coc-=ents: ‘
3 ~ \
F ) .
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Type of Cozunication

~

¢ 1.

2,

3.

. 7.

8.

Institution

1. Type of: school (liberai‘arts, etc.)é J

‘o Y

2

1
1

v

Modalities (prfnt‘;etc.):

Format (sequence of Presentations, etc.):

?

Actual content (tealf?m, etc.):

‘

Relevance of content to background of pérticipants:
Number of disciplines discussed::

If more than one type of conzunicatio
- + J
type was most effective?

~
B

[ ] )

Which (content area) of each

most impact:

Comments:

Geographic location:

.

3, Degree ard tyne of institutional

at prograa inception:

N

)

x

=

&

’
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) COLCRADO SEMINARY | NN .
UNIVERSITY OF DENVER |
- DENVER RESEARCH INSTITUTE ”

UNIVERS!TY PARK « DENVER, COLORADO 80210 !L

~——

Industrial Economics Diwision , 5 ~—
. .8 ‘
{
: * dJune 9, 1976
XXXXX ¢ ] ' ) .
XXXXX . : ’ ;
XX XXX . - ) .
[ « Y . N -
Dear Ms.
In the summer of 1974 you participated in Summer Engineering for
Women at the University of Oklahorma. That ‘project was funded as part
of an experimental program. The Denver Research Institute is conductﬁqg ,
a study to examine the impact of these projects, and to recommend the
kinds of projects that best serve to encourage women to choose matn, .
science or engineering as a career. -
:We would appreciate it if you could take a minute to fill out the
enclosed postcard to help us in our efforts to recommend, the most
effective projects for women. - ‘
L 2
¢ . Sincerely, -~ T
. 8 . “
. ) ‘ .
a . ‘ . A]
. . “Alma Lantz, Ph.D. .
\Qgggﬁg Researeh Psychologist \
; . Industrial Economics Division b,

Enclosure : . \\-\\“

& ( . , : . e N\

S PR s /
. . ~
o - .. PROJECT | NAME " YES YO
o 1. I am’now taking a math or sciemte class . . . bl
. I most likely would have without progranm. -, [ i1
& 2! 1 am now.planning on a career in math/science | I
e

— e - —
.
.

. I mgst like\y would have without program.
3. 1

—~—

now plapning on a different career as a
tesult of the program . . ... . . . . . .
Thi most positive daspects of the program were:

. ‘ .
Jhe less influentialfaspects of the program wers:
A |

. . | 155> N
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/

L - S
. . IR N . o (?ELOQ:DO’EE"«:NARV '
-y UNIVERSITY OERDENVIER

DERVER RESEARCGH INSTITUTE -
us,iﬁvsag*rv PARK « DENVER. COLORADO 80210

.

‘Industrial Econo}niéq Division

Dear "project diyector™:

We are enclesing a copy of the "independent impact shrVey
form" that we have sent. to the list/of participants that vou gave -
and a copy of the cover letter accgmpanying the form. We do Aot
feel that the questions on the postcard will be objectionable
to you. N

We also have one final (favor to ask. We have enclosed &
copy of the sutmary sheet we ane using for ea project. .Ne would
appreciate it if you could alsg complete it and return it to us as
soon as possible. Your response.may add fresh insights into our
observatiéns and will correct, any ertors we night have made. If
you have any questions, please call us collect at either 303/75}5

or 753-3301. . . - d

4

We really appreciate your time in this last réquestz E

Sincerely, . L.

Alma Lantz

" AL:tk -
Enclosure

L

cc: Dr. Anita West
Ms. Joan Callanan
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Special Rrograns for/;émén

;::ﬂggggnla’CEﬁger
rd College

606 W. 120th-Street
New York, NY 10027

Cont¥ct: Jane Gould ,

) 212/280-2067

The Women's Center-at Barnard.College dev
reaffirming the dignity, autonomy, and equality o

Women's Ceriter hopes to contribute to the dialog

r i
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«
vy,

4
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otes itself to

£ wowmen.

The
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new bonds hetween a
to give fresh insight for u
a woman In codern tizes. T
- students on options and the

& .

develop

Wider Opportuniries for Women Cente}

* 1649 K Street, 4th Floor
Washington, D.C. 20036
" Contact:. Nancy Rigby, Bets
. -, 202/638-4868

-

. ) -Formerly called. the
Center, this women's cearer
as an information and caree
begun publicatsion of “o-an'

D2

¢

college and women away from college; and
sTCuates about what it means to be

rnder

hey maintain resource mat als for the
various careers available td\them, -

¥ Cooley

2

Washington Oppoérrunities for Women

has been in existence for ten vears

r counseling center. They have ‘recently
s Work, wi?ﬁ‘which they are expanding

.

their sérvices to provide sources for )

ractical news 3§ﬂ—ideas
3

about job realities for women.
toward job counseling and traimi
the workforce more equitably., <&

The main
ng aimed
he Center

thrust of thé“Center is
at integrating women into
provides}job coungeling

for professional women and has extensive p
. to obtain vocational job training and plac

rograns endbling women
exent in both traditional

visors, managexment,
. what they can expect
- Fhe Center is present

resources.

L

Business and Professional .
2012 Massachusetts Ave. |
Washington, D.C. 20036

¢ . , ,

students to assist woz
This prograz was
Women's Foundation.

. “said Maxine R.
"wo
gree progracs.

is.to‘qake financial
$70,000 apauall

fessional Development.

/

. 3
‘.

Q
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and non-traditional fields.
- obtain training and placement

" The Exxon Zducation Foundat
- grant. to the Foundation to assist in startin

one percent of the professional engi
Hays, President of the
giﬁ,are only five percent of the earolls

In these programs, g4 not only help
» but also help ta/izszzzize super-

fellow workers and the women themselves to
especially with women in ron-traditicnal careers.'
ly trying-to organize a toalition of similar -
programs across the country to share and

exchange itformation and

N
Women's Foundation (BPW)
N.W.
N ' ¥
/ .

. ‘ - r
BPW Foundation will start a revolving loan find for women engineering
eh in obtaining graduate engineering d
announced recently bv ¢

agrees,
he Business and Profedsionzl
ion mide a $109,0C0
g the prograa: '"Only
neers In this country are woze
29 Foundécion Trustees.

eat im engineering de-

n'll

The 3PW Foundation is encourdging more wozen to

become engineers and one important way that this can. be accozplished
assistance available.”
y will be rade to wozmen accepted for masters’
study- at universities accre

Loans anountihg to
level
dited by the Engineers Council for Pro-

Working with the Society of Women Engineers,

-

Iy




] ‘ N ,/

‘ & . . - D3
the BPW Foundation will dLstributé\in{brmdtion about the loan
program to engiaecring schoqls and weren who are presently exployed
in engineering ficlds or who are undergraduate engineering students.
A selection comittes to review applicants for engineering study
loans will include representation from the Foundation, the Society
ef Women Engirecers and the general public. " Loans up . to $2,000

for one year will be granted, :

Via della Pellicecia 31
! 00153 Rome, Italy
€entact; Judy Sidden
ISIS
1915 Glenwood- Ave.
- Raleigh, NC 27608

© Womenvs~1ntefna§10na1 Information and Communication Servic%\j}SIS)

A new Wonmen's' International Inforzation and Communication
Service has been organized to sérve tha world-wide feminist community.
The four prinmary goals of ISIS are information dissemination and
gocumentation, information organization, continued dialogue about _
wvomen's issyes on an international basis. and coordination and co-
operation among women on projecEs of an internationai@concern.«
The work tasks are viewed in'two maln categories~-information .
x erganization and dissemination and the development of comnunication
networks among women. AZong the proposal planners and endorsers of
‘ISIS are qugaiia Bam, head of the Women's Desk, Unit III, World
€ouncil of*Chyrdhes; Sylvia Talbot, Episcopal Supervisor, African
ﬂethodist‘Episcopal Church; Jessie Bernard, sociologist, National
+ « .. ~Institute/ of Education; Robert Cramer, Director of Resources for
€ommumitation and Elise Boulding, sociologist, Institute of Be- "
':§ﬂ" ,havforal Science, Univers%ty of COIOifg’!- ‘ J

-
rl

' . Women Doing Research -
. American Psychological Assoqiation (APA) .

- Workshop conducted by Cozmitfee on Women in Research

Susan Sacka, Barnggd College

Reéfa Vaughteg, ngﬁham Ugiversity ol

.

- This APA workshop was designed to coﬂzunicate and utilize
each participant's Fesources, and attexpted to share expertise,
- idegs and:strategies. .Participants #q the workshop articulated
} barniers to research achievement and strategies for overcoming

those barriers. The purposas. of the worsshop were to (1) ideatify

internal (psycholozical) and external (institutional and socgal)

. barriers to.the prodﬁctiﬁity, achievement, personal satisfaction,

and professi nal-+development -6f wormen reséarchgrs:'(Z) to exchange

information ¢ ncerning developed strategjes which are effective
b

2
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against these barriers; (3) tp initiate a network of comunicatien
among women researchars: and (4) to cormunicate participanft recom-
wendations and Suggestions for action.
. 1]

Introduction to Engineering Program for High School Girls o
College of Engineering O . ' o
gniversi,ty of Wisconsin ’ -~

Madison, Wiscensin 53706 N -
CONTACT: Lois B. Greenfield , /

608/262-2473

. ‘ ¢

The Introduction to Engineering Pregran for High School
Girls is a suzmer prograx "designed to introauce qualified high ,
school women tc-facers of the engineering profession and to en-

* courage them to consider engineering as a'career." Eligibiliry

for the progran requires three years of high school, two years of
high school Dath, one year of science beyond general sciefice, and . .
academic standing in the wupper 20 percent-orf the student's c;ass. ST
Applicancs who had a great deal of knowledge about enzineering .
through participation in similar programs were not generally .
accepted into the program. - ‘

- .

members of the‘cbllege facilty, and literature pertinent to the L .
specific fields. Extensive use,was made of realistic role todels

and hands-op experiences. (The women were able to progran a computer,

, .. - s - - -

ngs castﬁggs ia the Toundry, etc.) v ‘ Y

Extensive background informarion was 'taken on each woman and
.qQuestionnaires were filled our by the students both before and afcer

. the course. An attempt was made to €eternine the significant factors -

in“cregcing an.awareness of or an interes:t ip science fields, not g
only within the program bur also in the student's nome or, school . -

environment. T , . .
C ) . - & -~
. 4

Suggestiomds from participants for inproving the progranm in-
clbded having more tours and-dezonstrations; hav1ng'éo§e "doing" . .
" experiences, \as opposed to Ppassive listening; invoiving engincering )
students moré\fceiVely in- the preéencacions; amd encouraging €pearers
to combunicatefmore ar the level of the participants so they may be ’
more easily understood. - A . T . -

Tﬂe progran's evaluation "tends to indicate that for ‘these

select young wowmen, a program such as this is influential in helping
young women gpoose an engineering career,'

// . . P .
- ~ — -
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Operating funds fqr the progranm are supplied by the Universicy
($25 per student) and each participanit contributes $25 toward - ‘

) dormitory housing and weals for rhe weeks . /J“ﬂ&
Math for Girls ‘ \ o, - . S
Lawrence Hall of Science . o o
University of California ( L ‘ C.
Berkeley, California 94720 . T '
CONTACT: . Nancy Kreinberg , ! ‘ ' T

415/642-4193 , ' 3
\\ P ) * ° L)
‘ ‘ X o )
- . Math for Girls is a progran. involving eight-week tuition !

courses witih the purpcse' ef intreducing girls to hards-on experiences
in logical thinking and problem' solving to stimulate, their curiosity v

and interest in matheaatics: Puzzles, games and computer activities
show a side of matnematics that can be fun as well as challenging.
v ¢ Stimulus for the program came from the low enrollment of .
female students in the Hall's classes in physical and life science, ‘
computer science and mathematics. The courses are taught by female
students at the Universiry who are' enrolled in © thema'tics and compurer
/ cience. They are selected and trained on the b3sis of their interest
o and ability in mathemdtics, and their desire to act as role models of
®» wo’men\in mathematics for théir students. [

. Throughout the course, ‘tize is set aEidé for discussion of
girls' competency and interest in science am rthendtics, and the
stereotypic attitudés that can result in limited career expectations

‘ o for wozen. The inportapce of electing science and -athematies courses

* 1o high school is stressed, since avoidance of sueh. courses severely

restricts an individual's choice. of college major. i e

‘ }

-

. e _
: The pregram is still experim@gtal'and does not as yet have
an pvaluation process built in. , Presently, they have no funding . -

outside the University, but are seexing such funding to enable them” .

‘ # o not only evaluate effectiveness'but also bring Math for Giris to !
’ the larger Bay Area cozmunity by providing after-sghcol workshops in
selected areas. \ @
v ) -
‘ [
- s : , .
>
r ‘ o ' ' :
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‘Education Act of 1965.

~ /4 S - Db‘ ’ -
'Simmons College
Boston, Massachusetts
CONTACT: Ann Bryant
617/238-0410

Simmons Collége has a program funded by a large grant from *
the Carnegie Foundation for wczen ezmployved in the banking industry.
This program is directed tovard women who do not have B.A. degrees
and is designed to teach management ptinciples and give them skills ’ o
needed to succeedyin the banking induscry. The’¥course consists of o
wéekend seminars leading to a B.A. 'degree. ,
s ¢

) _ : (
Project Equality--Expanding che‘Occupatioﬁal Perceptions of Girls - f?,
Highline School District #401 . Y
15675 Ambaum Boulevard' Southwest
Seattle, Washington 98166 . N
CONTACT: LaRae Glennon <

206/433-2365 o

b) . ’ ‘
The goa}'of this program, which deals with both secondary >

and primary students, is to expand the occupational perceptions of ' -
girls. Their objectives in attaining this goal include developing <, .
occupational simulations for the primary grades (to demonstrate
both sex's abilities to perform these occupations); career
exploration eiperiences, including speakers and sinulation experi-
erices, for girls in the secondary grades; developing packets of
activities which suggest practical techniques of coun ring sex-

'Stereotyping (role playing, role reversal); and develdping a
_bibliography of nonsex biased and female role model books.

@

The progran has, evaluation' instruments designed to-assess
percgptions of occupational-opportunities availabie (with-regard o &,
sex) and_inditations of sex-role stereotyping.  Five diffegen: in-
struments were used to evaluate the programs of five grade levels.

* + Evaluation of the primary and secondary level programs showed';
that significant gains were Rade in expanding student’s percepgions '
of occupational opportunities available to fermales,and a reduction
in instances of sex-role stereotyping. Additionally, initial evalua- .
tion results ofosecondarv level prograns suggest an increased ﬁgowledge
of the participation of females in society, .
. N -
. The ‘project's,first vear was funded for overy$70,000 by -5
the State of Washington under Titie III of the Elementary and Secondayy

i
~

‘;,"( J
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™ Department of Mathematics and - i y
Computer Science: .- . /A
Mills College .- :
bakland 11~ornza 94613 . ' .
. Contact: enore Blum . ‘ ?
) 415/632-2700
This program which is funded in part by the San Francisco
- Foundation, was begun in order to increase mathenatical and tech-
nical expertise of women in many fields. A key feature is to
provide easy access into the mathematics progran at Mills College.
Their methods include stimulating interest by weekly seminar
series feacurlng invited speakers (predominangly women), y
: redesignlng math courses so that those with only limited high
. gchool background would not .be deterred; designing a network
of workshops to deal wi%th additjonal stddent reeds and to provide
4_; a variety of entrance points to che'prtn; jprovldin)g early
' career, experiences5; and increasing awar ss of career options.
. Evaluation of long-term effects is anticipated but not yet
started.
¥ . .
Women and Caregrs in Traditionally Male Fields -
Institute-of Technology ‘ CoT
- UniversiCy of Minnesota . . i
Minneapolis, Minnesota 55455 N\ ‘
.+ Comtact: Sandra Davis . -
* . 612/373-2851 ' * ~
7 PR . N .

This two-year-old program offers a credit course to meet \
the needs of women.entering traditionally male career “fields, in- ’
cluding englneer‘15, zedicine, dentistry, veterinary =edicine,
architectuyre, mathematics, computer science and law. The .program

- makes extensive use of rcle models allowlng parc1c1pancs the
. opportunity to listen to professional women's ‘experiences and
) asking them. questions of what life, pay, and work is like in prec-
fessional careers. }n choosing role models, the progran looks for
diversity of. life styles and occupations as well as age.

The progran as yec does not have aeéﬁfmal evaluacion,

+ but in terms of numbers of women students rolling i he Iastitute,
the program appears to have had an impact as the n alcose
doubled. v

> >
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Catalyst

14 East 60th Street

New York, New Yorx 10022

CONTACT: Miriaz ¥rohn
212/759-9700

S . .

* Catalyst is a national nonorofit organization which develops
and expan¥s ‘career options primarily for college-education women, \
with some programs for undergraduate women and women re-entering the
work force. The group provides career information and self-guidance
material; helps the employed woman 'respend effectively to opportunities
for ypward mobility; assists ezplovers with the recruitment, assizila-
tion and upward nmobilityv of wonen; interprets the mheeds of the market-
place and offers services to equlp women to rmeet those needs; and .
maintains information for referral to-a national network-.of resource
centers for women. They also publish the National Roster monthly.
This roster is a computerized listing of professional wozen seeking
employment and is distributed to enployers nationwide. £

; .

Options for Women, Inc.
8419 Germantown Avenue
Philadelphia, Pennsylvania°l9;18

CONTACT: Marcia Kleiman
215/242-4955

Options for Women is a nonprofit corporation consultation
service for winen seekjng to expang their career options., Modest
fees are cha#gdéd to cover their operating expenses and vary' according
to the servige. - , r

: Their.purpose is to aid.womenin defining and clarifying
their career goals and explore the options available to then; they -
also help the cortunity consider alternative career patterns,

recognize'the varied -abilities of wonen, and create more varied op-

portunities for women. C

-
«

- The program includeés individual and group consultatiopns,
vocational imrterest and aptitude tests, a resource libmary, a place-
ment service, and a.consulting service to aid explovers, and insti-
tutions in issues dealing with issues regarding—the hiring -arnd
promotion 9f women. ,




ﬁle Heights Equity Career Education Program
ple Heights City Schools C
5500 Ciement Drive ) ’ ) -
. Maple Heights, O=io 44137 .
CONTACT: ' Marilyn Horzaan - :
o 216/587-3200, Ext. 200

/

. The objectives of this program are to give learners in grades
K through 10 an increased knowledge of careers so that.they may make
more Anformed decisions, and make students (especidlly ‘female) more J
awareé of equity and the fact that existing sex bias and sex stereo~
typing limit career choices and career goals, so they will be cha&lenged
to consider alternative roles and career models.

- « - 3 P -« - «
The progran utilizes classroom activities, as well as activities
with parents, the community, dnd business and labor leaders.

An evaluation (by consultants) will be completed. by May 1976
‘and will deteraine the change in student's attitudes toward career .
ﬁhoices and goals. The program has been funded by a $131,000 grant.

3

. . (
Sandia Laboratories . . )

Albuquerque, YNew Mexico 87115 * S &
) Contact: Charles E. Cockelreas ’
505/264-1130 )

Sandia Laboratories, a prime contractor to the U.S. Energy ~
~» Research and Developnent adnimistration, has produced three films on
science and engineering. The first two filcs dealt with Chicano andy
Indian Ph.D.'s 4n science and engineering. The third film is the
first in a series of 6-8 films about .women in science and énginecering..
The first of this series. is . . .keep the door open. This film and
the rest of-the series have the goal of encouraging young women to
céqsider Eargers in science and engineerinz and are directed towaxg
junior high school girls. The thrust of.all the films will be to
provide role models cthat counteract existing stereotypes. \ Interviews

were conducted throughout the colntry to find articulate women of
varying physical and intellectual tipes. ‘Although the filas obstensibly’
deal with the professional side of,sciéncg‘énd engineering careers,

there is alse considerable discussion zbout the kinds of problexd

b

the women faced as girls growing up in a traditionally conservative v
culture., : ) ‘
. . e .
. . ..
. - ~ ) . ) - ~
- éfi/ - -
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Building Effective Minorirw Procrime in Enoi eering Education
Committee on ianritics in Lagineering
Assembly of Enuineering

National Research Council 4

<2101 Constitution Avenue, N.W. .,
Washington, D.C. .20418 7

This report is the first of a series on minority programs
in engineering education. The committee's work is aimed at increasing
the representation of American Indians, Black Americans, Mexican t
Americans, and Puerto Ricans in the-engineering professions. They
hope to accomplish this bv providing effective national leadership
and coordinating the various actiyities best calculated to advance
minority group participaticn in alrscorically zﬁerrepresented

gimeering professions. The Committee isfﬁgie up of representatives
from engineering schg and societies, racial and ethnic organiza-
. tions, industty and ernment, )

-
‘

’

Women in Science and Technology: Careers for Today and' Tomorrow
The American College Iesting Program K

P.0O. Box 168 ] .t

Towa City, Iowa 52240

Contact: Ddle Prediger -

: 319/356-3711 ', - .

¥ This publication is intenfed to provide informatidh. for women
on careers in science and techneldogy. Comments from numerous women
E; already established in rtheir ffields provide some insigh&bto what
it's like to be a scfentist}b; ngineer as well as orobldms en- o+
countered in teing. a woman -in traditicnally male fields, Tye'book-
let examines, the mﬁﬁy varied fields of science and technelogy
including suggestions.on/steps young women can take to pian a

. # successful career. : s
4 f
‘ 3 . 4 ¢ }
Math Learning Center - . N
: Oregon Mathematics Education Council A F) L ,
’ © 325 13thSt., N.E., Room 301 g ’ . ’
. Salem Oregon 97301 ' !
Contact: Barry Mitzman - .
' i , 503/378-3175 ° oo .

. The Math Learning Center is an experimental program tO improve
math education in Oregon with suprort from the National Science
Foundation. The program is designed to wllow tedchers’to zpproach
mathematics instruction through nontraditioaal methods. Another
.program in the sydtem offers in-service workshops [for teachers, and

-, v .
. 9 . . L .
) -~ . .‘ N Fego . N
. . ' ‘ -l / 4 ] \
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has established math resource centers. The Council publishes two .
periodicals: The Ora2gon Matnenatics Teacher and the Math Learning .

Center Report.

7~

The Spokeswoman ,
53 West Jackson, Suite 525 K~ . 7 -
Chicago, Illinois 60604 ] ’ .
Contact: Karen Wellisch ) .

Editor and Publisher ,

—
This monthly newsletter reports news about women not usually
covered. by the established mass media. Thev 1nclude news about
education, emplovment, politics, leilsla:ion? legal acticn, welfare,
etc. . Their objective is to inform women about what other women
and women's organizations are doing all gver the country to win
equal rights and open new opportunities.

Federation of Organizations for Professit¥a4dWomen
Executive and Research Ofi;f;» Governmeéntal Information/pffice

828 Washington Screet ‘1343 Connecticut Avenue,/Room 112
Wellesley, Mass. 02181 Washirigton, D.C. 20036 )
617/235-8624 ’ ! \»202/833-1998

<
s

The affiliates of the Federation coordinate their energies
and actiyities to increase women's intellectual and econonic inde-
pendence and to advance wogen in the professidns. The organization
is working to attain equal status in professions and ocqupations for

/all women; equal access to training, funding for research, and policy
appointments; equality in hiring, pay, benefits, and promotions, as
well as entrance into professions at all levels; and the sharing of
expertise to promote effective national policy on the status of wcmen.
. . . . !
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. FILM BIBLIOGRAPHY
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Bl

)

- .

-

Hubert S. Qéf;ey and Marya Mannes di
one's inner self and the possible conflicts in maintaining oge's

bnlver51ey of California/Extension Media Center/Berkeley,

iscuss dlscovery of

PP

N

- ! v
‘Title: Aand Who Are You?
30 minutes, lémm, B/W
Sourc
CA 94720
Description
individual®®y. One of the series, Choice:
Woman. .

\

Title: Choice Chance #%man Dance
44 minutes, color, 1972
Filmmaker: Ed Emshwiller
Description:

,

Title: Girls

Purports to "tackle the dilemras, paradoxes,
choices available to the mi

-

and Women

N )

A series of 10 programs of 30 minutes each
Margo Shackson

Filmmakers: S
t Producer:
Description:

differences betwten the sexe’s

‘1ife styles
women s rights

elma Odom and }

A series which

The University Televi
ocuses .on the physical and soc1oloolcal
c‘yc--lnolo 3y of women, v,
ry, stereotypes of women and

» the p
wotien's place in histo

1on Centervy

Title: 1Is Persoﬁal Growth Selfish?

30 mlnutes, 16
Source:’
CA .94720
Description:
" growth through

m, B/W

Sister Mary Corita,

out 11fe t

dep

attitudes, and opportunltles with'

Choice Chall

enge for

Wy -

and Anne S%elnm
endency uron mal
"the system."

Modern Woman,

.

Title. Margar

et Mead

30 mihutes, 3/
Source:
_CA 94720

Description:
understanding
. lively discuss
morality, the
people, etc.

W, 1980, #6930

Celebrated anthro

°amed

place

Utilversity’ of California/Extension

1

‘.

Challencge for Yodern

B
-

ddle class woman today .

-

)

~

and
" .

PR

/

Unlver51;y of Callfornla/Extens;on Media Center/3erke ey,

discuss women s

nd societal

One of the series,

from her study of primitive culf
ion ofgéontemooraqy world probles
I women in modern life,

pologlst brings tbe exgperience and
nges toa '
Z»--nmarriage and -
the education of young

~

I'd

Medié Cente*/Be}keleyﬁ

~e
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. Film Bibliogragpy (Continued) ‘ A E2 o
| .
' ’ BN
: +  Title: Woman's Place? Y ) | vl
. 30 minutes, 16ra, B/W . - ] -
° Source: American Association of University Wozen/2401 Virginia Avenue,
. N.W./Washington, bC 20036 /phone 302-338-4300
S sCriptign:  AALW panel discussion by six women on the status of *
women. : L .
Title: A Woman's Place . ' - t

- A weekly prograxz series on WITW Ch..11. Production started in
febfuary 1972, and broadcasting began shortly thereafter. )

' Description: Focuses on the changing role of- women in todav's world.
The program is designed as an open forum for the exploration and
discussion of the'full Spectrum of vieWpoints’concerning women's
issues. >

.
ya -

Yo Title: 513 ‘ ‘ -

30' minutes, 16om, coloY, 1971 © e

Directed by Dick Feldmaﬂ}’prodpced by Rob't Drucker & Co. .

. Semrce: Sheldon Sati4 Films/1175 York Avenue/New York City, XY 10021
.DESCription: Three case studies of women employees in d corporation
sbotlight %tergotypgs gbout and discrimination agaipst women, Provides
<good rolgﬁhodel'examples‘for women dealing with difficult situations.

i

) T v ATitle: Help Wanted ;1Wogeﬁ/;eed,ﬁﬁgly ) ] \V/
. 61 slides with, script 7 ¢ ) — ’

. Source: ' Jim Ehtr6h/pal;as Reg}bnal Offilc /Civil'Sepu{ce Commission/ .
Dallas, TX - _ o .
.Déscription: Designed to be shown to h: school and college cTasses

. ] and women's clubs, the film dedcri es and shows women in gz vériety .
" of jobs-—-flood ceftrol engineerflzﬁtorneﬁ, chemide, accountant ' ‘ -

radio equipment installer and repairer, photographer, and others.

A2

\’/&-'fitle’ Job In erview - Thiee Younz Woren /- 7
- ~17 minutes, BF}l%S v ' ’ s © 4
Soufce: Busirness Educdtdgn FiImsfSll3*16th Avenue/£>ooklyn, NY 11204 ’ r
) - Descriptiqn: Three young women are interviewdd for a job. The
’ discussion/Centers on nistages they make during the interview for a
job, and fow to correct thenm. J .
t
THee: Never Underestirate the Power of a Woman » ) \\\~ .
20 minutes . , ) \
Source: , Noraa Briggs/Pepartment of apprenticeship Training/
" 310 Pricé Place/Department of Labor, Industry and Hupar Relations/ A

Madison, WI ~

Description: A film showing women performing well in so-called mZle ) )
' oc¢cupations, o ¢ ! : '

. 4 - @
, , ’ \
. . , _*Films dealing specifically with women in science.
- ' ‘,{:
~ _*_/ q f . .
N ) !
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a o . . / ,C
Title: Modern Woren: The Uneasv Lile ¥ !
55 minutes, 16ma, 53/, 1905 ot
Source: <University ¢f Indiana .

Description: Faces with candor--the feelings of both women and men
r 3 . . - g - - "—\

regarding the tracitional role of woren. The new freedoa involves-

multiple choices which create anxieties. Participants iaclude young

married women, college women, career wohen. ° "
A Y - » - e "
> i . /.— - .~
Title: What 1s A Woman? . . ./
30 minutes, lézm, B/w . K
Source: University of California/Extension Media Centet/Berkeley,
CA 94720 .

Descriptiod{’ Keith Berwick and Margaret Mead discuss what is feminine

and masculine, as prescribed by society and confused by changing.#™ «

atterns. One of the series. Choice: C(Challs::a for Modera L.oman.
. ’ —t —

B

Ti:Te: What Is The Shape Of Tomorrow? /
® 30 minutes, 8/W . ‘ ‘ '

Source: Univeksity of California/Extgnsion Media Center/Berkeley, -
CA 94720 , '

. Description: Jeanne Noble and Rabbi Alfred Gottschalk discuss

variation in personal standards, beliefs, and values; spiritugl, 'zoral

and interpersomal sourcges of strength; and women's power in sharcing the

world of ‘tomorrow. One of the series, Choice: Challengze fcr !‘odern ’

- W . . = )
oman. - . ;g R ey
Title: Who T™®nts Freedom? .. - ¢ . ) M? L 3
. 30 minutes, lé6zm, B/W . . o \
' Source: University, of- California/Extension Media Center/Berkeley,
; CA 94720 e . - .
- Description: ,EZlisabeth Mann Borgese and Richard Lichtman discuss th
"" , meaning and consequence of "freedca" . - - howmuch'self-deternination -
- and in what areas of 1ife? One of the seriés, Choice:’ Challenze. é?’fwk
e for Modern Woman. . = | . ST AT - S ke X
— = L Sy el . e
Ti€le: Woman Is . o~

27 miputes, color, 1969 2

E . “Prodlicer and Source: Aner)ea ‘6&/1015, 40th é;ree;44 ;’
. * New York City, NY 10016 . 4 VI T

Description: &xamines thelperscnal‘philosbphy of the woman in_toé&y'
- world and sjjcws her in Bome of her many_roles,'as ‘an enigra, a pnilodo-

] pher and a romantie. y \<\§;— - -
‘-\ . N . ! L - . -

*Title: . .'. keep the dbor oven R ) -
19 minutes, l6mm,fcpdor‘\ ) ’,ff S )
Filmmaker: - Charles E. Cockelregas - . . - .
» Source: Motion Picture{Production Division-3153¢Sandia Laboratories/
Bax SBOO/Klbuquprque, Wl 87115+ . Ty . .
Description: Filn desigmed to é%bourage young.wonéh to "keep the doo
- openf*on career options and to consider non™raditional careers, espe-
‘,~ * clally math 2nd science. Cisclssions,of life and work with nugérous ,

professional women involved in non- aditional careers:?

Q ; g ’ .

. / / 0 - . ‘e ' i
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Film Bibliography (Continued) : ' ‘ +» E4.
. . . ' T . y /" i
Title: New Careers for Women . .

. 17 minutes, color .
, - Source: A=erican Educaticnal Films/331 \orth Maple Drive/
Beverly Hills, Ca 90210 BN
Description: Rest*ucturlno of the roleq/betueen the sexes will be
illuStrated in a discussion of the new fami 1y and ‘the role whlch the

creative working wozan will have in the world of, the future. S}
. Title: Wages of Work o co Cr
30 minutes, l6zm, B/W IS .
.. Source', Uan&;Sle of California/ Xtension Media Center/Berkeley,
CA 94720 . -

Bescription: Mary Kevserldng,and 3 panél of érployment exper:s
discuss whyr, How, when, angd wheré wozen work, and effects on ¥anily,
job agd comunity. Ore of the series, C%o:ce: (Chiallenze fer .
#Hddern Woman, . . :

4
Title: Wwhat's Ths Ma wWith . .
\\\ 30 minutes, lér=, co: T, 197f\k\\\b&é&
Source: .Newsfil USA/21 West 461 i*ee:/ﬁew York City, NY
r

- .
Description: Pre; for the Civil Sé ice Co:mission,':e} film
‘ . communicates an unce Tstancing of "upward zobility." :
' . - SR ‘
» -— ~" . * «
. Title: The X-Factor: nO’E1’{§/;;CD1e
0 n . . ¥ -
. . 30 minutes each (cng imcn ve cec-tape) | \

g
Source: Cornell hniversity/Director ZIV Center/Van Rensselaer Hall/
Ithaca, " NY 14850 . .

Description: Two hali-hour nrosre,s on the status and inzge of woder,

developed fot a course at Cormell. . o,
. . ~ . N . LT .
. Title: Ch;ld are: Pecple's Liberation .
' 20 minltes, i3z = , -
> Source: San Francisce Newsreel/Dasariment w/1232 Market Street/” .

. Room 101)San Fraamcisco, C4 01102 S . }
Description: 7Tiis filz reviais how ccthérs znd- childtea $a this ,
socig;y tie each other dc:q. It shows, through examples, hgw cozmunity-

: run childcare centers are 4 step toward liberatien. \

"+ Title» Who i} Svlvia? \\\\//’

27 minutes, 3/.,” 2357 .
. Source: {aiver sity of. Callﬁornla/c ension Medis Cen:er/ierkeley,

CA 94720 o - . : ;

: . Description: Sctucdy of tRe dreazs, fears and acpes of a 14 veaﬁupld‘
girl, "half child. half <cman" and of her Telationships with her £
school and* friends.?~ - . '

P .
. R »

. , e % . %
‘Title: Teach Your Childrea Wel . L
. 3Q minutes, léc=, color . A : : ) )
L - Producer: darca Asq}e}, Asséc. producer: Nina Janowsky?® Assistant: ®
Marty Coe - & - . )

Soufce: Tezedia/2236 Gpear Hze';e /S- Francisco, CA. 94116 )
o .
Description: D>cumentary aSotr thrke wezan: a Bleky, a Chicana, aad

2

a white woman in a cozparidon &F how their perents educated thea and

R how the consequences of this affects them today. e -,
. . v °
Q . o ¢ - . e eay . '
FRIC » N o .
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Film Bibliography (Continued) : E5
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. !
-

Title: /ChoiCE° Challencd "for. Myfern WOwen .
seriesxof 12 filss eacn U cin.t:s, B,., iomm, 1967
Source: Unlverslcv ofy Calif.rn1a/Extension Media Center/Berkeley,
CA 94720

Description: Twelve d§§cus=1on programs de51gned to help woumen

artive at reasoned ch j012es.as they make'decisions affecaing themselves,

their families, and sQ igty

Title. Anythlno Wou Janc\To Be . ;///
minutes,‘l6dm, LYAN \ o
Filmmaker:

Liane Erandon': - P

Source: « New Dav Tilms/k267 West 25th Street/Vew York City, NY 10001+

Description: Th: conflicts .and .absurdities that beset a high school

~girl. She mi~ics female’ stareotvoes' the wordly sophisticate, the

wholescrme hcrezzker, tne sexy
film raises c.estions and:pr
answers.

"chick," the sweet voung-thing. The'
ges thoaBAT rather than préscribing

’
. ‘

Titleg ' Evolving Toward Woman )

.60 miMites v . .

Jource: Contact Deidre Walsh, C/L The Femlnlsc Volce for more
_informatlon . . a

Producer: - Deidre Walsh . >

Description: The struzgle of woden-to redefine thex selves
,0f the changes that arze happerting in our culture. It presy
introduction 'tow the issues; rather than narrowing in cndog
issue. It includes rap sessions, 1nterv1ews, ang scenes
-occurrences. o

§s an
fpecific
everyday

Title: Growing Up Female; As Six Becone One .,* -
60 minutes, 16z:, 3/W 5{ .
Filmmakers: Jul:ia Reichert & Jaues Klei i

Source; . New Day Filzs/267 West 7>tn Street/New York-€itv, NY lOOOl

‘or from San Francisco \ewsyeel/Dep%rt“ent W/1232 Market Street/

101/San Francisco, CA 94102, —

Descriptlom A docu~entarv on the socialization of woﬁnn in Amer: ca.
The film traces this Drocess Eh;OL o the lives of si x fezales; the
youngest is 4, the oldest is 35. In\between the wcmen are students
and workers,.wnite“and black. 4 pouerrul fllm‘ ’

A .
- .

Title: Woman, .Wife Or What + . .
29 minutes, l6za, B/w- . .
Producer and Source: XUON-TV Univ. zd v Stat10nfl600 R Street/

Linco&h, NE 68508 /

'Descripticn. Explains tnat in a modern worl many modern wotien nay

J v - .
feelings of-being zgca sed, their ro ¢onr Describes the oatrle
for intellectual rdcognition and nee creatlve achievement.

A ’
' » -
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. Film Bibliography. ¢(Continued) !
. . v <ot :
o ) . *Title: To Be A Woman * ' .

13 minutes, lénz, color -
Source: Billy Budd Films/235 East 57th’ Street/\ew York Cjity, NY 10027
o Pescription:’ ‘Designed as a tool to trigger- re—thlnklng and start dis- é:\
cussion. Girls and young women were' interviewed ahd 18 hours of | ’
fenminine voices speaking of themselves; their sejf-image, the1r h‘
attitudes, "their. conv1ct10n, and themselves were collected The
\Jpest statemen5§¥uere put 1nto 6 sections: girlhoed, persoahood”
feminity, apti-steredtypes, sexuality and 1dea11sm.
*Title: Womeh's Work: Engineering
26 minutes
Source: Massachusetts Institute of Technology/Center for Advanced
Engineering Study/Cambridge, “assachusetts e
‘Pescription: Designed for use by secordary schookystudents in sc1ence, R
math, social studies, and career education classes. The film is LA
intended to provide in-depth portralts of women students and profes- R .
siona}s, giving their personal views about the opportunities, problems,
and rewards of an °nglneer1ng o\reer. - i

*Title‘. Women in Scie:fce & ' Y
Source: Queensborougn Community College/Bays*de Vew York 11364
Description: This is a multimedia packaZe coptaining tassetfe inter-
views, slides and articles plus references, showing. the work and ) :
styles of six successful contemporary female' scientists. Designed
r use by young women making educatloual and- careek choices.

5 -

€

.

Title: A World fo:i\omen in_mxeering '

. c Filomaker: Bell Telephone - . . . L 3

. Sodrce: Bell.Telephone Companles/Avallable Fall 1976 N * Y~
. ) Description* A filn designed-to encouraoe young wonien to cons1der
Y engineering as a career. Six wozen ecgineer rs, froo Bell Labs talk

‘s about their experiences in englneerlng ) , : , :

e We understand that 2 pumber of. promotlonal films dealing with
women - in science are being produced privately by .various cozpanies,
including General Electric and Xodak; however, we have been unsuccess-
ful ig, our attempts to locate these films, or the1r titles.

\ ' ‘ v By

PR *Title: . . .How Manv Eves: - =
‘ 14 minutes . l ~ °

Filmmaker. Zelda Zeldin e . \
Source: Women's Media horéshop ) ' - ' . L "
Description A film about-a'womdn's long, but successful struggle’ 1

’ to s€cure a promotion to the next job up the ladder, for which she
is clearly the nmost qua&;zled The film lllustrates the problems o .o 2 "

N ’she enoounters with a mahager who thinks womershould be kept in chelr k ..

’ - 'place, " her co-workers' "(both men,and women), amd her husband. The ~ . ’ ;
film is intended for corporations, educatronal institutiodns, and ) ; _
counseling and naqagement consulting organizations. The film was

’ ’ produced id cooperation with the U.S. Civil Service COmmlsslon. %. " -« .
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