DOCUHERT RESUME

BD 136 078 ' CG 011 080 -
AUTHOR Milton, G. Alexander
TITLE Five Studies of the Relation Betueen Sex-Role

Identification and Achievement in Problem Solving.
Technical Report 3.

INSTITUTION Yale Univ., New Haven, Conn.

SPONS AGENCY Office of Naval Research, Washington, D.C.

PUB DATE Dec 58

CONTRACT Nonr-609 (20)

NOTE 77p.

"EDRS PRICE MF-3$0.83 HC-$4.67 Plus Postage.

DESCRIPTORS *Achievement Tests; College Students; Females; Hich

School Students; Males; *Problem Solving;
*Psychological Characteristics; Psychological
Studies; *Sex Differences; *Sex Roliz; *Thought
Processes

ABSTIRACT
Five experiments are reported which relate to

sex-role identification in problem solving. Instruments used on high
school and college students include a booklet of 20 problems that had
‘illustrated sex differences during an earlier study, the Terman-Miles

M-F Test to measure sex-role identificatiomn, an open-ended personal
history questicnnaire and an oral mucosal smear to determine genetic
sexuality. Sex differences in problem solving were clear. Mhen the
characteristics of the problems were altered to make them less
appropriate to the masculine and feminine sex-roles, sex differences
in problem solving were reduced. Masculine role identity was
associated with a choice of analytic approach, feminine role identity
with seeking help. Women indicate more frequently that they would use
trial and error. The mean number of problems solved by men exceeded
the number solved by ¥omen in the limited time. Problem fornm
(abstract or manipulative) did not show significant influence by sex.
(KS)

4k 2k ok ab 3 3 3k e 3k 3ok 2k KoK 3 o 3k 3 3k 3 3 3k 3k ok 3k 3ok 3k o 03 3 3 ook ok 3l 3k 3 ok e 3 e 5 3k A 3ok 3k 3k 3 0ok o 3k e o o e ok 3 ok ok ok ook ek
* Documents acquired by ERIC include many informal unpublished"

* materials not available from other sources. ERIC nakes every effort
* to obtain the best copy available. Nevertheless, items of marginal

* reproducibility are often encountered and this affects the quality

* of the microfiche and hardcopy reproductions ERIC makes available’
~%--yia the ERIC Document Reproduction Service (EDRS). EDRS is not

* responsible for the quality of the original document. Reproductions
#* supplied by EDRS are the best that can be made from the original.

%k

stk oo ok ok ok ok ko o ok ok ok ok ook ok ok ok ko 3k okl ok ok ko ok sk sk ok ook ook Aok ok ok ko ko ok ke ok ok ok ook

*

*
%*
*
%*
*
*
%*
%*
%*



,“!;

FIVE STUDIES
OF THE RELATION BETWEEN SEX-ROLE IDENTIFICATION

AND ACHIEVEMENT IN PROBLEM SOLVING

Al by

G, Alexander Milton

U.S.DEPARTMENTOF NEALTN,
EDUCATION & WELFARE
NATIONAL INSTITUTE OF

EDUCATION
THIS DOCUMENT HAS BEEN REPRO
OUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIGIN-
ATING IT. POIMTS OF VIEW OR OPINIONS
STATEO OO NOT NECESSARILY REPRE.
SENTOFFICIAL NATIONAL INSTITUTE OF

I ' TeChnical Report 3 EOUCATION POSITION OR POLICY.

Prenared under Contract Nonr 609(20) .
(NR 150-166)
for
Office of Naval Research

v
I .~

DEPARTMENT OF INDUSTRIAL ADMINISTRATION
AND DEPARTHMENT OF PSYCHOLOGY
Y4lE UNIVERSITY
NEW HAVEN, CONN,

& ol1 080

December, 1958



FOREWORD

The collection of much and the analysis of all of the data in the
studies feported here was carried out under Project NR 150-166 and
supported by Contract Nonr_609(20) between Yale University and the Office
of Naval Research, Appreciation for their work in comnection with the
contract is extended to Dr. D, D, Smith, Head, Psychological Sciences
Division, and to Dr, John Nagay, Assistant Head, Personnel and Traiﬁing
Branch, *

Permission is granted for reproduction, translation, publication,
use, and disposal of these articles im whole or in part by or for the
United States Government,

A vord of explanation may be appropriate concerning the faect that
although this report and Technical Reporf No. 4 under this same contract
deal with related problems, neither makes reference to the other, The
preparat ion of these two reports occurred simultaneously during a period
when the author of one was in residsnce at the University of Colorado and
the author of the other was in residence at Yale, In order not to delay
the appearance of either report, it seemed desirable to pgstpone to a later
report the discussion of the interrelations of the findings: Indeed, more
work may be needed before the interrelations can be fully understood,

-

Donald W, Taylor
Professor of Personnel Admihistration
and of Psychology

-
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ACHISVELENT IN -PROBLEl. SOLVING
AS RELATED TO SEX~ROLZ IDENTIFICATION

The present study was designed primarily as a replication of an
earlier one (Milton, 1957) in whiéh results were obtained indicating that
there is a positive relationship between masculine sex-role identificatioﬁ
and problem-solving skill both across sexes and within a sex, and that
when allowance is made for this relationship, the difference between men
and women in préblemesolving performance is diminished, Previously,
Sweeney (1953) had demonstrated consistent sex differences in problem-

- solving performance even when differences in intellectual aptitude,
academic treining, and special abilities had been controlled,

The principal hypothesis of this study is that achievement in
problem solving is positively correlated with the degree of identification
with the masculine role, From this hypothesis two predictions are made: .
(a) This bositive relationship exlists within a sex as well as across sexes
and sex-role identification conﬁributes'significantly to variance in
problem-solving skill within a séx. (b) When an adjustment is made for
the betwemn~subjects variance contributed by sex-role identification,
sex differences in problem-solving skill will not be significant,

In addition to testing the principal hypothesis, two addiﬁional
areas of investigation were explored, First, since it had been suggested
that the relationship between sex role and problem solving may be due to

a joint hereditary biological determinant, an atteﬁpt was médettoimeasure_
“genetic sexuality and relate it both to problem-solving skill dnd to

sex-role score, Sccondly, an.exploration was undertaken of factors in



the personal history of the individual which might he jointly related
to sex,réle and problem solving. The rationale for this exploration was
that if the relationship between sex~role identification and problem-
solving skill is an acquired one, significant factors in the life history

of the subjects should emerge,
Method

The procedure and instruments used in this study replicate in large
part the earlier study (tiilton, 1957){ The same 20 probleﬁs that hed
shown signifiéant sex differences were employed, The problems were bound
in a booklet with one problem per page so that each problem vas presented
individually. A working tﬁme of four minutes wer problem was allowed
with a ten-minute intérmission after the first ten problems. Problems
were scored eithei correct or incorrect wiﬁh no partial credits given,
The problem series is reproduced in Appendix 1.

The Terman-Miles M-F Test was used as the measure of sex~role
identification (Terman and Miles, 1936), Personal history data was
obtained from a one-page open-ended questionnaire on which subjects
reported about their family history, past experience, aspirations, etc,
This questicnnaire can be found in Appendix 2.

Genetic sexuality was measured by means of the oral mucosal s@ear
technique, a technique which has been found to produce a percentage
distribution for each sex and to be almost non~overlapping betwéen sexes
(Herrmann and Davis, 1956; Greenblatt, de Aéosta, Vasquez and Mullins,
1956). A scraping from the mucosal lining of the inside of the cheek was
taken with a wooden tongue depressor from each subject. This sample was

placed on a slide and the slide was placed in an ether~alcohol solution,
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The slide was later- stained and read, Reading the slides consisted of
' looking for a dark-stained particle on the nch.eue Vof each cell, This
__particle or "blip" occurs more frequently in cells taken from 'female
subjects than from male ‘subjects. The -score used in this study was the
number of cells out of 100 cells from each subject which'\ dieplayed the
dark-stained particle, o
Subjects. Sevehty-nine high school students from the‘Half Moon Bay
public high school participated as subjects in this experiment. Of these,
37 were females and 42 were males, The age range in the sample was 13 .
'to 18 years, Scores on tﬁe Otis Quick-Scoring Test of Mental Ability
were available for all subjects as an estimate of ihteﬁiéence. o

Procedure, The subjects were tested in five groups of eight to 26

subjects each, and the tests were conducted in two sessions, The problem-

solving test was presented during the first session and the Terman-Miles
M-F was administered during the second along with the biographical ques-

tionnaire and the collection of oral mucosal slides.
Results

The results of .this experiment confirm the principal hypothesis
rather nicely. As in previous studies, the basic difference between men
and women on the problem solving task is obtained, = The means are L, 38

 for men and 2,31 for women, the difference being signif:.cant at the 05

level (Table 1). However, as also can be seen from Table 1, th:!.s differ-

~ence ie diminished to the point that it is no longer stat:.stically sig-

nificant when a covariance adjustment is made for scores on the measure

of sex~role identification,



»
b

Table 1

Analysis of Covariance: Sex Differences in Problem Solving
with Adjustment for Terman-Miles M-F Score

Source of Sum of — Mean
Variation Squares d, f, Square F P

Before idjustment

Between 18 1 18 5.16 .05

Within 716 77 9.30
Total 764 78

After Adjustment
Between 14,26 1 14,26 1.77 = -

Within 612 76 8,05
Total . 626 77

The correlations between the sex-role score and the problem-solving
score within a sex are shown in Table 2, These correlations are Signifi—

cant, as théy were in the earlier experiments.

Table 2

Correlaticns of Sex-Role Identification
and Intelligence with Problem Solving

Men Women Combined
Terman-Miles M~F Test J33% A8%F L2t
Otis Mental Abilities 59" Y TR

* *%In this and all subsequent tables in this Technical Report, correla-
tion coefficients marked with one asterisk are significant at the .05
level and coefficients marked with two asterisks are significant at the
.01 level, '
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However, the independent contribution within a sex of the sex-role
measure to prdblem.solving is not .significant for the malesyﬁhenAit is
combined in a multiple prediction equation with the Otis Test of Mental
Ability. The appropriate Beta weights are presented in Table 3. There

is no evidence of significant lack of linearity in these relationships,

Table 3

Beta Weights: Relative Independent Contribution
of Each of the Variables to Problem Solving Score

Men ' Women
Terman-liiles M~F Test ol .31*
Otis Hental Abilities S A

In the earlier study (Milton, 1957) the cqntribuﬁion of sex role to -

problem solving within a sex was found to be sié&&ficant, independent of
intelligence, for both sexes. The lack of obtained independent signifi~
cance in the present experiment is grobably dﬁe to the higher correlation
between the Otis and the Terman-Miles (.36 for men and .42 for women)
then was obtained between the Terman-Kiles and the College Board Examin~
ation scores used in the previous study (.26 was the highest obtained).
The factors involved in this higher relationship are difficult to ascertain_
since the direction of causality might be argued to proceed either way. .
Further work will be needed to determine the significance of this particular
finding with respect to the hypothesis that sex-role identification con-""
tributes to achievement in problem solving, -

There was a pronounced difference between the sexes on the oral

mucosa smear measure, with a mean of 4,64 for the men in contrast to a

10
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mean of 23,27 for the women., However, tihis measure did not relate
significantly to either problem solvirg or sex-role identification as

measured by the Terman-Miles M~F, Table 4 presents these results,

Table 4

Correlation of Sex~Role Identification
and Problem Solving with Oral Mucosal Smear

v Men Women
Terman-Miles M-F Test .00 ' .07

Problem Solving Score .12 © o -,09

There is no evidence of a significant curvilineérity in this data.
None of the correlations computed between items from the biographical
questionnaire and either sex-role identificution or problem solving proved

to be significant,
Discussion

The results of this experiment provide a replication, in general,
of the previously reported relationship between masculine~role identifi-~
cation and achievement in problem solving. They do not, however, shed
much light on the origins of this relationship, Although the negative
finding with the oral smear technique certainly.does not support an
hereditary biological interpretation of the relationship, neiﬁher does
it disprove it. The oral mucosal cells are only one of many types of body |
cells displaying a sex difference, and these cells are certainly far
removed from the processes of cerebration, Furthermore, Herrmann has

expressed the opinion (personal communication) that the distributions

11
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obtained for the sexes may be artifactual, i.e. with perfect techniques
211 cells from women would contain the stained particle, while none from
the men ﬁould contain the particle. In any event, if the possibility that
biological factors contribute to the relation beiween sex role and problem
‘solving ;s to be further éxplored, some other approach must be taken.
Perhaps a study of the chemical activity of the cortex or a study of
metabolic rates may prove more fruitful, However, it is the authorts
opinion that more profitable results will be obtained from a further study

of the acquired and motivational aspects of the relation between sex role

and problem solving,
Surmary

A positive correlation between sex-role identification and problem-
solving skill was obtained both within and across sexes for 37 female and
42 male high school students, Vhen problem-solving scores are adjusted
for this relationship, sex differences in problem solving'become non-
significant. When an oral mucosal smear test was used as a measure of -
genetic sexuality, such scores showed no significant relation either»to
sex-role identification or to achievement in problem solving, Personal
history.hata also failed to show significant correlations with eithef of

the latter two measures,
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_ and feminine role. content. Tyler (personal communication) has shown that

 the sex differences in interest exist well before children‘beginltheir

[

SEX DIFFZRENCES IN PROBLEN SOLVING
AND ROLE APPROPRIATENESS OF PROBLEM CONTENT =

Earlier studies have shown that there is a consistent sex difference

}fin problem solving, and that this may be pzrtially accounted for 1n terms

~ of the sex-role identification of the §5@Jects solving the problems (see J::
'W pP. 147). The present investigation has as its iocus the role appropriate—

vness of the problems which subjects are required to. solve. The principal ﬁ

ﬂhypothesis may~be stated as follows: When the characteristics of problems ;

'vare altered so as to make them less appropriate to the masculine sex role,‘;

. the sex differonces in p1ﬁ;,empsolving skill will be reduced., In addition,

the relationship of the effects of alteration of sexarole appropriateness T;
of the content upon the correlation between problem solving and identifi- }

cation w1th1n a sex is investigated,’
Preliminary Survqy

In order to modify the role-appropriateness of the content of the;jﬁ?

: problemrsolving task it was necessary to. determine the nature of masculinez

‘public school career, and. Terman and Miles (1936) have trace ;these differ—l

ences through adulthood. Hartley and Klein (1957) have linked such differ-f
ences to the role dimension and shown that subjects even in pre-adolescence?
have a stable ‘knowledge of what is and is not role—appropriate behavior."'u

Knowledge of these studies was in part used as the basis for altering}

" the content of the problems, but the final alteration was based upon ‘Vﬁrrrﬁ

14




preliminary survey data obtained directly from the population to be
eampled. Sixty Stanford undergraduates, 30 male and 30 female, were
o asked to report the kinds of problemrsolving 31tuatlons .;ch they en-

conntered in their eVenydaj lives. The resultlng problems were. then

"categorized for each sex group by two judges worklng indepondently1 and

_gg’The inter-judge reliability was .76.

- the apparent sex. dlffercnces in the contcnt of the problems were noted.

In order to dem- "~ that alteration of the problems was a. L

meaningful procedure, o slems were taken from the conventional problamQ

solving literature, including problems used by the author (Appendlx l) and Av;f
by Sweeney (1953) which had been based upon those developed by Duncker, BERT

~Guetzkow, and others, These 30 problems were given independently to two ifhff;
judges with the 1nstructlons to categorize them according to the cate—' |
gorles developed in the prellmlnary survey described above. The content -
of the 30 problems fell into "masculine"‘categories for 77'per;cent ofk |
‘the problems for one judge and 83 per cent of the probleme forvthe,otner . =
judge, Chi square was significant beyond the .01 1evei‘in botﬁ cases, .

The inter-judge reiiability was ,72 for individnél categoriesre Thus it

seems that alteration of the conventional problems toynake'them less

-masculine is a meaningful procedure.

1two advanced graduate students in psychology who had no direct knowledge
of the author'!s hypotheses, _

2Twe Ph,D.'s in psychology who were currently serving clinlcal 1nternsh1ps
at the Palo Alto Veteran's Hospital, and who had no direct ‘knowledge of
the author'!s hypotheses.
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Method

Construction of Problems. In order to test the hypothesis, two

parallel sets of problems were required. One set must be in the form

‘conventional to the problem-solving literature, the other set must be in.

a form which makes it more appropriate to the feminine sex role, or less
appropriate to the masculine role. These sets were formed by choosing 20
problems of the conventional sort and then constructing a parallel set in
which the ° «3% ' the same but in which the contont of the probiemsv
had been altered to be more appropriate to tﬁeofemale role. Role appropg -
riateness was based upon the preliminary survey deseribed above.b'

An example may serve to illustrate the manner in which the altera-
tions were made., The conventional problem chosen from earlier experiments
reads: |

Snuffy, the tramp, rolls his owm clgarettes from butts he collects

in his travels. The tobacco from six butts produces one new cigarette,

One day he collected a total of 72 butts, He smoked a cigarette
every half hour, yet this supply lasted him seven hours.» How did he

manage this?
The parallel problem in thé female-rOTe appropriate form is;

Sally, the cook, cuts coockies from batter she makes eaoh mornlng._
She rolls out six cups of batter to cut one'dozen round cookies, _
One day she made a total of 72 cups of batter, She’ sold .a dozen -
cookies every half hour, yet this supply lastod her seven hours. o
How did she manage this? o

The complete set of parallel problems will be found in Appendix 3.
Arrangement of Problems. Even though the task in each member of a

problem pair was assumed to be equivalent to that for the other meuber of
the pair, a partially random order of presentation of content was ohosen

so as to eliminate any possible effects of systematic'differences”other

- than those due to role appropriateness of the content. A problem booklet

16
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féontaining 20 problems was prcpared for each subject., Ten of the problems
in cach booklot were in the masculine content form and ten were in the
feminine content form., No booklet contained the saue task in both sex-
" role forms. ‘The order of tasks was the same for all booklets, but the
role appropriateness of the content was partially randomized, the ohly
‘conditiohs being that 10 masculine and 10 feminine probleﬁs be included
in eaéh booklet and that each problem be given equal repreéentation over |
the whole group. An example may help clarify this arrangement:
: Order of Taskéu
1234 5678 910111213 1415617181920 - -
Boolet A £ £ fmf fmmmfmamnfanntffn
Bookleb B m f £ fm £ f mmm £ mmmfmm¢©£ £ £
For every booklet prepared for a male subject, an ideﬁtigﬁl booklet
was prepared for a female subject, but no two members of the sﬁme sei had
jdentical booklets. |
Subjects. The problem booklets ‘and the Terman-Miles M-F Test (1936)
were given to 25 male and 25 female undergraduates from an'introductory |
psychology class at Stanford University. These Ss had volunteered to
participate in ordef to fulfill a course requirement, all 50 subjects

were tested in one group.

Results

The results pertaining to the principal hypothesis of thc experiment

were analyzed by the analysis of variance technique which McNemar has
designated as Case XVII (1955, p. 332). Two tests are importaﬁt in'this_

. analysis, First, the test of differences between blocks will demenstrate

17
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the presence or absence of over-all se¥ differences on these proSlems.
Second, the test of block by ¢olumn interaction will indicate whether or
not there is an interaction effect of role appropriateness with sex. This
second test is the crucial test of the prinéipal hypothesis. By this
hypothesis we expect the difference between problem-solving scores of men
and women to be less under conditions of female-~role appropriateness than
under conditions of male-role appropriateness._ The mean scores for each
sex under cach condition are presented in Table 1 and the results of the

variance analysis are presented in Table 2,

Table 1

Msan Number of Problems Solved

iMun Vomen | Differcnce P
Problem Content
Masculine L.68 3.04 1,64 01
Feminine L,00 3.56 oy -
Table 2

Analysis of Variance: Number of Problems Solvéd

Source of Sum of Mean: -

Variation Squares d, £, . Square F’ | P
Individdals 2,72 48 bk -
Sex 27,04 1 27,04 6,04 » 013t
Problem Content 0,16 1 0.16 -
Sex x Problem Content 9,00 1 9.00 3.97 - . 05%
Remainder 108,84, 48 2.27
Total 350.76

*One-tailed tecst

18



It is clear from Tables 1 and 2 that the results of this experiment
confirm the principal hypothesis, The men solve, on the average, more
problems than do the women, but the difference between men and women is
reduced when the problems are framed in content appropriate to the
feminine role,

Table 3 presents thc correlations within emch sex between scores

-on the Terman—-Miles M-F Test and number of problems solved The problems

which are appropr:ute to the male role show a significant correlat-l.on

with masculine role identification both among men and among women, ‘lhis.

result confirms earlier findings (see p, 4), For the feminine-role~

appropriate problems, however, the correlations are not significant, and,

in fact, the sigu is rrrersed for the women,

Table 3

Correlation of Termansliles M~F Scores with .
Number of Problems Solved

Problem Content

Masculine Feminine - '.Combj.ned '
Men L 30 oly2
Women 38 ~021 16
Discussion

The results of this experimemt suggest that to the extent that
problmms can bc made more appropriate to the feminine role or less approp~
riat= to the masculine role, the sex differencesin problem-solviig achieve- - |

ment are diminished. Noreover, a similar process seems to operate within

19
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a sex since both men and women who score in the masculine direction on tﬁe'
M-F test solve more malc-role problems than the members of their sex who
score in the feminiie dlrectlon, but there is no sigrificant relationship
between M~F score and number of female~role problems solvcd.

This seems to indicate that a fairly transitory motivational aspect
is more important in problem solving than same pre#ioue explanations Qf‘"'
the sex-difference phenomena had suggest.u (Miiton, lys,,, It is not |
vntirély tnat men have a better developed “general reasoning" capaciey or
that they have learned more skill, but apparently that they are responding
in part merely to the stimulus properties, which in the case of problemp
solving research has been predominantly appropriate to the male role,

This may not be entirely a motivational rosponse, for it might be argued
that Ss are more familiar with materials appropriate to their own roie,

but since the tasks invoived in the two different sets of problems were

virtually identical the major effect would seem duc to the motivational

aspect, ‘ |

This result also suggests an important implicatioﬂ concepning the
improvement and measurement of problemesolving ekills in women., In order
to achieve maximum results in either case,‘it eeeﬁs edvisabie to frame the .
problem-solving tasks in content appropriate to the sex’role. Thie may,
in@manybways,.be ﬁore efficient than trying to convince ﬁomen that preblem_

solving of the conventional sort is role appropriate,
Summaxry

A preliminary survey showed that college men and women solve different
tymes of problems habitually, and that problems conventional to psycho-

logical research are more often typically masculine. A set of 20 problems~

20
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were presented half with content appropriate to the male role dnd half

wilh content appropriate to the female role toA 50 college undergraduates,
The results confirmed the hypothesis that when the characteristics of :
wprdblems are altered so as to make them less approrviste to the ﬁaaouliﬂﬁ

“sex role, the sex differences in p,upism-solving skil! 111 bo . . .uzod,
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CHOICE OF STRATEGY FOR SOTVING PROBLEMS
AND SEX ROLE

During previous research which explored. some of the relations
between sex role and problen solving (see pp. 1-16) the author noted an.
apparent tendency for women to use & different mode of aﬁﬁroaoh to PrOblems";.‘-
than do.men. Several different modes of approach to problem solvinz have o
been noted in the literature (Ta,,rlor and McNemar, 1955) s but three s’ora.t-;

"egiee which are readily apparent are: (a) Seeking help, (b) Trial and o
error; (c)ﬂ% or abstraction. The present etudy examined the choice f :
of strategies by men and by women in the problem solv:.ng situation. ‘ _ kN

The hypotheses of this experiment were based more upon the observ-a-"‘;_f
tion of subjects in previous experiments than upon anw set oi‘ formal |

theories, It was expected that (a) men and women would difi‘er in choz.ce

of strategy; (b) an interaction between choice of strategy and sex-role
approoriatenese of the content of problems would be obtained, (c) a G
relationehip between choxce of strategy and sex-role identification within
a sex would be obtained similar to that between sexes. '
Method

Subjects., Forty male and 4O female Stani‘ord .undergraduates partici- :

pated as subjects in tins experiment, They volunteered as participants
in order to fulfill a course requirement in general psychology. | o
Measure of Choice of Strategy. A l6-item forced-choice test was "

constructed and pretested. Each item presented a smgle problem together
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“with three alternative methods for solving it, these alternatives repre- - |
 senting the three strategies mentioned earlier, ‘The subj_edts.vwere firég -
required to chodse the one of thg three a;ﬁernatiVes 'WhiF’h \theyf would _gs_g -
in‘ solving the problen, Next, they were i‘eQuired t‘c; c_hboféle‘;‘t‘he"one | L
elternative which seemed to be the best method for ’solvﬁhg".ther'lpmbleﬁ.".\' LA

* The instructions given to the subjects were as follows

Sixteen problems are presented below. Each. problem is followed by =~
a number of methods by which it could be solved.  Since all of the . .
methods lead to a correct solution, you do not need ‘to.solve -the "= .. .’
problem. Your task is to decide two things:: (Y) vhich of the . .~
methods is the one you would ‘probably have used ‘if ‘you'had been =
solving the problam.  (B) Which method,. given all those described, -
8eems best. For each.problem yut one check mark under Y for your . -
probable cholce of method and one under B for the best method, .. .~
Both checks may, of course, follow the same method, ="+ . .

The 16 probléms dohsisted of eight"apprbp}f;ﬁa’téﬁﬁs themaleroleand
\‘ eight appropriate to the feﬁlale role, The cc#nplete Series is given in o
Appendix 4. Role appropria_teness was determined by the pretestixig process
- described in the previous experiment (p. 10). An example o’f'an item o
appropriate to the female roie.is: '

You're a new cook and you notice that Sally, the experienced cook, - -
cuts cookies from batter she makes each morning. She rolls out six .-
cups of batter to cut one dozen round cookies, One day she made a B
total of 72 cups of batter., She sold a dozen cookies every half .

hour, yet this supply lasted her seven yours, You wonder how she -

did this. SR
' ‘ S Y B

1. You asked Sally to tell you the ,

secret, () ()

2, You tried out different methods F
of cookie cutting until you dis- () ()
covered the secret,.

3. You thought it all out, using

mathematics, until suddenly | () ()
yuu realized the secret.
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An example of an item appropriate to the male role isi
You know that an automobile dealer ordered 1,000 tires one day.
This was enough for four tires for each car and two tires for each
motorcycle he had on hand, Altogether he had 296 vehicles. You
want to know how many cars and how many motorcycles he had.
. Y B
1., You tried several combinations of

numbers until you came up with 92 ( ) ()

motorcycles and 204 cars.
L5

2. You realized you were dealing w1th ‘
a simple algebra problem and worked ( ) ()
it out. |
3. You asked the automobile dealer. () ()

_ This test yielded six different scores for each subject with respect
to "cﬁoi;e of stratégy”.and six additional scores with respect to ﬁbest
strategy"; the several scores, however, were not independent. A single‘
score was simply the number of times a given strategy was selected by a
member of a given sex for problems appropriate to a given sex role,

The Terman-Miles M~F test (1936) was used as the measure of sex-role

identification, as in the previous studles in this series,
Results

The sex-differences in choice of strategy and the relationship
between choice of strategj and role apéropriatenessbof the problems will |
be examined first. These results were analyzéd byfthe anal&sis of ;ariancé ~f
method used in the previous study (ﬁb.‘12—13). A separate analysis’was E
computed for each strategy and for each best strategy. Because of thg

non~independent nature of the forced choice test, no over-all test was

made. Tables 1 through 6 present the results of these analyses.
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Table 1-A

Mean Number of Times. Subjecta | ;
Would Have Used Analytic Strategy ,_

B Problem. Gontent o

Masculine Feminine o Both'y .

Men - 352 sas s L
Women - 255 l»‘on‘.kZ;‘ = 5 '}‘?6 67

Table l-B

Analyeis of Variance: Number of Times
Subjects Would Have Used Analyt1c Strateg

Source of ~ Sum of ~ Mean
Variation Squares  d. £,  Square ... F

Individuals 2338 78 3000
Sox 5290 . 1 52,90 17,64
Problem Content 122,50 1 122.50 9344 L00L
' Sex x Problem Content 1.23 1 | 1'.2‘3- . .93 o j
Remainder . 102.28 7 ;,31' R

0L

Total ’ ' 512, 78

Each of the six analyses of variance presents three F-ratlos, testing
respectively the significance of the difference in means between the sexes,

the difference in means between problems presented m masculine and in

feminine. form, and of the interaction between sex and problem content. ‘L

Only the first and third of these tests of eignificance'are of ‘int_’eriest'.:ih

each case,
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Table 2e-A

Mean Number of Tlmes Subjects
Chose Analytic Strategy as Best

Problem Content

Masculine Feminine | Both
Men 3.85 4,98 - 8,83
Women 65 5.8 9.93
Difference - ‘ -1,10
Table 2-B

inalysis of Variance: Number of Times
Subjects Chose .inalytic Strategy as Best

Source of Sum of Mean

Variation Squares d, £, . Square » F P
Individuals 198,28 78 2,54 | |
Sex - 12,10 1 12,10 Lo76 .05
Problem Content 30,63 1 30,63 2,22 . 000
Sex x Problen Content 2,50 1 2,50 - - 1;90 " -
Remainder 102,88 78 1,32 | ;.
Total 346.38

iAn F-ratio mdicat:mg that the me:n for the masculme problems : 5
differed significantly from the mean for the feminine problems is: of 11tt.13 vi,:,

interest, This is true because the eight problems presented in mascul:’me ‘,
form differed from the eight presented in feminine form not only in

appropriateness of cotent, but also in that they were simply bdi;t‘ferent o

problems. Hencej a signficant difference in means may be the result either

of the difference in role appropriateness or other other differences between ,‘
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Table 3~4
Mean Number of Times Subjects Would Have Used ‘Tria.l-and—Error Strategy

- Problem Content

Masculine Feminine Both

Men _ 2,35 .88 3.23

Women 2,40 1.75 Le,15

Difference - 92
Table 3-B

Analysis of Variance: Number of | Times
Subjects Would Have Used Trial-and~Error Strategy

Source of Mean : Mean

Variation Squares d, f. Square F P
Individuals. 157,04 78 2,01
Sex 8,56 1 8.56 Le25 .05
Problem Content 45,16 1 45,16  3L.0L L00L
Sex x Problem Content 6.81 1l 6.81  L.68 <05
Remainder S 113,54 78 1.46

~ the two particular sets. of eight problems employed, this latter ' "ing

trivial, Since the design confounds these two effects, the F 12r problem

content will be ignored in examining the results of the several analyses,
From Tables 1 and 2 it can be seen that thure were significant

differences betwesn the sexes in their choice of the analytic strategy.A

The men more often than the women indicated that kthey would have used

2nalysis, but the women mere often said that the analytic strategy was

~ the ‘besb one, In neither case was there a signifiéént ﬁtéractibn bétween

27




23

‘

Table 4-aA
Mean Number of Times Subjects Chose Triai-aﬂd—Errdr»as Best 4Strategy

Problem Content

Misculine Femihine ; Both 7
Men 1,50 1,28 2,78
1Jomen 1.28 L35 o 2653
Difference 25
Table 4-B

Analysis of Variance: Number of Times
Subjects Chose Trial-and-Error as Best Strategy

Source of “Sum of ) Mean

Variation Squsres d, f, Square . F P
Indi viduals 90.48 78 1.16 "
Sex 63 1 63 W5k -
Problem Content W63 1 .63 | W73 -
Sex x Problem Content . .40 1 L0 T -
Remainder 66,98 78 ’ . +86 ‘
Tl 1590

sex and the role apnroprmteness of the c.ontentof the problems.

As in :mdlcated in I'able 3, there was also a signiflcant difference o
between men and women in the choice of the trial-and—error strategy for f -
use, more women than men indicating that they would lmve used it.. In this
c':.se, there was also a signiﬁcant intc,raction between role appropriateness‘?}}j
and sex in determining choice of strategy‘. However, when 1t came to '
designating trial-and-error as the best strategy, no significant d:l.fference

’between the sexXes was obtained.
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Table 5-A

Mean Number of Times Subjects
VWould Have Used Strategy of Seeking Help

Problem Content

Masculine  Feminine Both

Men 212 1.68  3.80

Women 3.05 2,12 517

Difference _ ~1.37
Table 5-B

Analysis of Variance: Number of Times -
Subjects Would Have Useg Strategy of Seeking Help :

Source of Sum of V Mean _ - _
Variation : Squares d. £, Square F - p
Individuals 16109 78 207
Sex | 18,91 1 189 916 .0
Problem Content ©18.91 1 18.91 15;12 .001
Sex x Problem Content 2,26 1 2,26 .91 -
Remainder 92.34 78 1,18 o
"’foééi' e

AIt is indicated in Tables 5 and 6 that although women would tend
to use the strategy of seeking help more often than men do, there was
apparently no significant difference in ‘the designatieh of this as the -
best strategy, '

A general overview of these results indicates that there were sig-

nlficant sex differences in the choice for use of all three strategies, o

with the men choosmg the abst.ract st.rategy more oft.en tha.n the women,
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Table 6-A

Mean Number of Times Subjects
Chose Strategy of Seeking Help as Best

Problem Content

Masculine Feminine - Both

Men 2,65 LTS L0

Women 2.08 1048 i _ 3556

Difference | 84
Table 6-B

Analysis of Variance: Number of Times
Bubjects: Chose Btrategy of Seeking Help as Best

Source of Sum of Meanv o
Variation Squares d, £, - Square F p
Individuals v 153,75 78 1.97
Sex 7.3 . 1 723 3.61 -
Problem Content 22,50 1 22.50 .21,51 001
Sex x Problem Content .90 1 .90 .86 -
_Remainder ... .. ... . ... 81,60 - P8 g 0B e e _M,W
Total | 265,98 |

and the women choosing the manipulative strategy and the strategy of 4
seeking help more often than men. The choice of the strategy which would
have been used did not coincide with the strategy designated as best as :
far as these average statistics indicate. In on;y one ease wasvthere a,;x.;
significant interaction between sex and role-appropriateness ef the

‘problem content in determining the choice.of strategy;“ o

30




26

Correslat-oms; with Sex~Role Identification, The correlations of the .

various choicss of strategy w@th the Terman-Miles M~F test were .determined,

These are presented in Table 7.

Table 7

Correlations of Terman-Miles with Choice of Strategy

"Would Have Used® "Best"'
Masculine Femifine ~  Masculine ~ Feminine
Anélxgic Strategy | . | ‘
| Men o 29 .36% .05 .20
Women ~.02 L J30% ~17 .09
Combined J32% 53 ~.25% .00
Triai—and—Error
Men o2 .08 -.04 -.15
Women ~.06 -.05 .09 .12
Combined -.11 -27* .10 ~.02
Men .10 Y 08 .08
Women .08 -.30% W13 =17 |
Combined - 2% -.40™* .23% .01

A gereral smm =y of the corrclational relationships obtainéd betwesn

the choice of strategies and sex-role identification corresponds with the

' sex difference cata. The results for the sexes combined demonstrate the
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relationship for subjects irrespective of sex membership, A comparison
of these combined results with those for the sexes taken independently
indicates that in most cases masculinity and belonging to the male sex
have similar effects in determining the choice of strategy. The choice
of the analjytic strategy correlated positively with, and the choice of

a strategy of seeking help negatively with, masculine-role identification,
The results for designation of best strategy were inconsistent. It is
clear, howsver,. that choice of strategy for use was not dependent. s:ﬂnply

upon ‘which strategy a subject designated by best,
Discussion

The results of this experiment fit together to form a pattern
suggesting that sex role plays a part in determining the choice of a
| strategy for solving probleme. Men and the masculine-~role-identification
| are aséociated with the choice of an analytic approach, women and the
feminine~-role-identification with seeking helb. Mqreover, women
indicate more frequently than men that they would use trial-and~error,
*lthough no significant correlation between role-identification and use
Wc;f trial-and-error was fo:nd within either sex, However, these..findings
apply only to the choice of solution and not to the effertiveness of
solution, Further work is needed to determine whether these differehces
in strategy preferences contribute to sex differences Jr mehZevement in
problem solving or to the relationship between sex-role imentification

and such achisvement,
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Summary

Forty college men and 40 college women were asked to :mdlcate which
of three methods they would have used in solving each of 16 problems, hal.t‘
of which were presented in masculine and half in feminine form, They
were also asked to indicate which of the three methods wa’é “the "bést."

The three alternative methods presented for each problém included one .

which involved an analytic strategy, one involving tvrial?-and-fefror,’ and T

one involving seeking help, . _
‘The men indicated significantly more frequently than the women -

that they would have used the analytic strategy, wherea_.s_vthe wbmén more

frequently than the men would have used trial-and-error and ée.éking' help. = -

Moreover, withim each sex, masculinity tended to be correlated with the -

use of an analytic strategy, while femininity was correléted with the use

of a strategy of seeking help, There was no consistent relation between

Sex or sex role and designation of best strategy.
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SEX DIFFERENCES IN PROBLE:{ SOLVING 4S8 REL.TED TO ROLE AFPROPRIAT:NE SS OF
PROBLEM CONTENT aND TO AVAILABILITY OF xIENIPULnTIVu I-L,T‘..RIALS

e
The first study in the present series (pp., 1-~7) confirmed previcus

findings that ‘men.- are superior to women in solving at lexst certain kinds
of problems (Sweency, 1953; Carey, 1955; Nakamura, 1955; Milton, 1957)’
and that this sex difference in problem solving is reduced to insigni‘fi—-
cance when adjustment is made for differences in sex-role identification
(Milton, 1957). The second study (pp. 8-16) showed that altering the
content of problems to make them more appropriate to the féminine role
also: reduces the sex differencé'in achievement, In the third study
(pp. 17-28), data were obtained indicating that men more often than women
would tend to use an analytic strategy, wh:Lle women more often than men
would tend to use 2 trial-and-error strategy (zlso, seeicing help); the
‘Exta élso indicate that within either sex the tendehcy to usd an analytic'
‘strategy is correlatef =ith masculine-role identification, ' -
The resmlts of tinse studies taken together suggc.st that the superior

=hicwement of men may e accounted for b/ the geater tendency to use
m-zmalytic strategy,, z=md that the correlation within either sex betwgen '
masenlimity and achi=vement in problem solving may similarly be accounteg
Z=by a correlatior lb=tween masculinity and tendency*to use banalytié
‘sarategy., No evidemee is available from the previous: studies to support
the assumption impiiicit ‘here that the use of an.ﬂytic strategy would be
mmre effective in solving the p'u-ticular problems employed than would ;

the use of trial-and-error.
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In the present study, probloms were prc.se.nted in an "abstro.ct" ' _ :
form intended to fostur the use of analytlc strategy and in a "manipulative"
form :mtendcd to both foster and aid the use of trml-anu-error. 'Ihe ‘ -
"abstract” form involved simply presenting the problem reproduced upon ;
sheet of paper together with a pencil and. ?space in which to work out the
solution, The "mamipulative" form involved present:mg the sane materials
znd in addition certain objects which could be mnnipula.ted a.nd whose
manipulation might aid in the solution of the probl'cm. It was thought

~ That the availability of these manipulative materisls might both encourage
and facilitate thec use of trial-xnd—error. : o

The study provided a comparlson of toe mnber of problems solved
when pre sented.in. tho abstract .t‘orxn w:.th the nnmber solved whon presented
in the manipulative form. But of more intorest was ‘the expecmt:mn that
since women tend mmre than men to use a trlal-md-emor as opposed to an
analytic strategy, they would tend to do rclatlvglyv' better on problems
presented in manipmlative as contrasted to abskract form, The hypetiesis
of ‘primary intersst was: Vhen the use of a2 triml-and-error stm

fostmred and asded: by m'xk:mg available manipula*lve mrMS, ::he :gex

diffiarence in prohl=m solving will be rcduced.

In this experiment, as in the second one in the present series,
cach  problem wzxs zlso presented with content appa:opi'iate both toa.:maécu—
line and to a femimine role, Hence, the design also provided fmther:'teat
of the principal hjl.pothe\sis of that previous study: Vhem mmﬁﬂnt of
protifiems: is a¥temed so s to make them Jess appropriate to themmasculine:

TR, the ssx differenceszin problem solving will be reduced.
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Mcthod

Subjects., Sixty boys a.nd sixty girls from the North Hé.ven High
School participated as subjects in this experiment, The group' included
nearly all of the individuwals in the ssnior class and also 2 few from
the Junior class, the l=tter being added to obtain the total ﬁmnber
required, Scores on tk= California Short-Form Test of Menmtal Maturity
(Sullivan, Clark and T&=gs, 1950) were available from school records-for
all students as-a meammre of intelligence, There was no significant. sex
difference in I, Q., t&e boys having a mean of 103.8 and the girls armean
of 103,6,

Materials, Twenty prwoblems were smployed, aXi of which were idanti-
cal to, or modifications of, problems used in previous stmities in this |
series, Appendix 5 lists the prodilems employed. =md describes whatever .
modifications were made, Each of he dwemty prorfi=ms mns used both with
masculine and with femirivie comtemt amd both [in:an absﬁaﬂ and 1n a
manipulative forn, »

The following-is an:=xample =f tir= same problem x masculine and

in feminime form: . e

An automobile ‘dedler-ordered 38 tires one day, ™Mhis was enough to
provide four tires fior each car and two tires fem cach motorcycle
he had on hand, A4ltogether be had 12 vehiclas, How nany cars

and how many motwmrcyles did je have?

A bride's mother mrdered 38 candiss for her mr@tér's wa‘d’ding. This
was enough to mwmaride four cami¥es for each Imsmestem candlestick and
two candles fur==xch two-stemmemdlestick she-heft on hand, Altogether -
she had 12 camdiesticks, Howammy two~stem Mestlcks and how many
four-stem canilkesticks did sherhave? - ‘
.- When the latter was:mresented in man‘:'r:puktive form., two: toy’ca_n&elabra, one
holding two candles and the other four, were proviged:together with 40 = =

birthday candles, VWhen the former wcs presented Emmmmipulative form, one |
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toy car and one toy motorcycle was provided together with 4O toy tires
(or more accurately, 40 small rubber washers chosen to resemble toy tires),
Fach boy and each girl received all twenty problems, five in each one of
the four possible forms: abstract-masculma (im), abstract-feminine (Af),
manipulative-masculine (Mm), and manipulative-feminine (Mf),

The Terman-iles M-F test (1936) was used as the measure of sex—-rol(,
identification, and a short biographical data sheet was also used, ‘

Procedure. Subjects were tested in six groups, cach group consisting
of 10 men and 10 women, All tests were ‘given during one session of approx-
imately 2% hours for each group. The 20 problems were given first with -
a8 five-minute break between the first set of 10 and the second set. This
was followed by the biographical data sheet and.the Terman—M:.lcs. There
was a tunekceper—proctor for cach five subjects, '

Subjects were placed, alternately by scx, at two long tables seating
10 subjects each, & screen on the table top separated each subject from
the subjects on either side. The problems were paseed from subject to
subject by the proctors. The following instructions were presented orally
and in written form before each testing sessn.on'

Directions: This is a test of your abllity to solve certain kinds
of problems, This experiment is part of a program of research on.
problem solving,

The problems included here have been carefully selected on the basis
of preliminary experimentation to provide a test of certain hypotheses
concerning processes important in problem solving. The success of
the experiment depends upon each of you doing as well as possible

on each of the problems. Your best effursts will be very much
appreciated,

You will be given a total of 20 problems to solve, Four minutes

will be allowed for each problem, There will be a break at the end
of the first 10 problems., it any given time each of you will be

working on a differcnt problem and you will not all be given the
same problems to solve,
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In front of you there is 2 box, Please do not open the box until,

the signal to start is given. Each box contains one problem, When
~ you are told to start, open the box and take out everything that is

in it, B : -

Same boxes contain only a shest of paper with one problem written -
on it, Other boxes contain materials which will help you to solve
the problem. Be sure to use the materials if they are present, but
itmaynotbenecessarytouseallofthem. e

When you-open a box, first find the sheet with the problem on it
and write your code number on that sheet., Write only on this sheet,
never on any of the materials,. BT .

After you are finished working on a problem and feel sure that you
have written the correct answer on your problem shest, raise your
hand and your proctor will write the time on your shest, Then put
the sheet in your envelope. : -

There is one proctor for each five of Yyou &nd .each proctor has a
stop watch, Co ,

Next, put any materials back in the box and push the box up to the
left hand corner of your scction of thc table. (Leave the 1id off.) -

Please sit quietly until the instruction to begin ,th‘evnexb problem.
is given, R '

When yoﬁ are told to begin the next -problem,‘ pull the box from the
upper right hand corner of your section, and A,begin_’.. ISR

You will probably not be able to finish many of the probleis, ~If -
You do not finish, please stop when the stop signal is given and
go on to the next problcm, R ,

e - ON@~Final--word——some-of -these-have-materials-which—are funto work
with, or even funny, but the purpose is very serious, Plcase do
not make any comment or noise during the experiment, Please do not
even ask questions once the experiment is begun. All the informa-
tion you will need is given in the statemont of the problem. If
you are puzzled, re-read the problem carefully., - .. .

Also, since other students will be participating' inithi's‘lbézl:pe,riment-

after you, please do not tell anybody any of the problems which you '-

are glven to solve, because they may be servingz as subjects later o
this week or next weck., If you tell Someone about a problem, they .
will not be able to take part, e S A

Four sets of problems were employed. isach set .i;iclticvléﬁ‘-vall ‘20 AR

| problems, five in cach of the four possible forms. The composition of T
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cach of the four sets is shown in Table 1‘. Lithin a group of 10 subjects
receiving onc of the four sets, cach subjcct started on a different .
problem, but then received the remaining problems in the same order,
Problem 1 following Problem 20, Thus, for example, Subject A started

with Problem 1, then went to 2, 3, 4 ... 20, and Subject B startcd with
Problem 3, then went to 4, 5, ... 20, 1, 2, Furthermore, the method ‘of~
administration was such that any given set and order was given equally |
frequently to boys and to girls, All the problems were t.:imed as da's'cribéd

in the instructions.

Table 1
Four Sets 'c'>f Problems®

Problem Set 1 Set 2 Set 3 Set 4

1 Mf Am M Af
2 af M Am Mf
3 Mm Af Mf Am
b Am ME Af Mm
5 ME Am Mm af
6 Af Mm Am M
7 Mm af Mf Am
10 Af Mm Am ME
11 km Af Mf Am
12 Am Mf Af Mm
13 MEf Am Mn Af
14 Af Mm Anl Mf i
15 Mm Af Mf Am -
16 An Mf Af Mm
17 Mf Am Mm Af
18 Af Mm Am Mf
19 Mm Af Mf ~Amx
20 Am Mf Af Mm

¥Upper-case lotters refer to strategy, lower-case to role appropriateness, -

Mm = manipulative-masculine. Mf = manipulative-feminine, im = abstract~
masculine, Af = abstract-feminine,
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Results

Because the design employed involved three main effects, the results
can not be e==ily summarized in a single two-dimensional table, Tables 2
and 3, therefore, summurize the data with respect to mean number of problems

solved by men &amz by women as dependent upon the two experimental conditona,

Table 2

Meam Number of Problems Solved as Related to Sex
amd to Availability of Manipulative Materials

Problem Form
Problems Abstract Manipulative Difference
Combined 5.35 2.63 2,72 - .09
B’Ien 5.88 2.79 3. 09 - .30
Women L.82 ' 247 2.35 12
Difference 1,06 32 8L

CoTable 3. e e et

Mean Number of Problems Solved as Related to Sex
and to Role .ppropriateness of Problem Content

Problem Content

All
Problems Masculine Feminine Difference
Combined 5.35 2.92 2.43 W49
Men 5,88 3,19 2,69 *50
Women l&082 2.65 . 2.17 ) .l+8 ‘
Difference 1,06 o 54 »52
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Sex'x Problem Form

‘fSex x Problem Content |
_Prob. Form x Prob. Content o7 L
. Remainderl | o : 285'31 K 118 o

‘Sex x Form x content

Remainder, 291.01, s
‘Remainders B 283.76 bll&
Total 60300 K79

*One~tailed test only for thc sex difference

Only the sex difference was sign:.ﬁca.nt the boys as usual solving

more problems than the giris. The mean number or problems solved in

N

abstract form did not differ from the mean- number solved in manipulative‘}f

-form, nor did the mcan number with masculine content solved d:Lf.‘fer from

the mean number with femin:lne content solved

- More. important neithor the interaction between sex. and problem for '

»

“nor the intcraction between sex and problem content was sn.gnificant.
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four-minute time 1imit. ) An analysis of these t:lme

thut on the average less than a thlrd of the problems.were solved:(Tabl

2 and 3)¢ Hence, the results Wlll not be presented here.;i,eJ B

solutlon within each of the sexes.ﬁ It will be recalled*th

strategy for which women were previously found tc have greater preference..
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Table 5 Vi

Correlations of Terman—Miles M—-F Scores
‘ with Number of Problems Solved

Problem Content o o -'}Pi'bv'Pl.ve'n‘l‘qu

AlJ. ‘ S
‘ Problems : Mascul:.ne ot Fem:uune
‘Men '3.29*‘ _ .30*‘ )
Women  w25%  25%

) :'. women. This aspect of the des:.gn makns 11:. po

for men and for women, The curves have been smoothed. BRI ;, 'vf
-3 T Men Bl e "*.‘:'*
Proportion o SRR P
of e A S P S
.2 'l‘ . l.
Problems e, et
Solved - Women "
ol he
Oo‘ o o o o » 0 e o o o .o ° o e o o e » .
1°2 3 4L 5 6 7 8 910111213 14 15 16 17 18 19 20

. Order of Presentation
 Fig, 1, Proportion of Problems Solved as a Function of Order of Preseﬁtat,ibxi‘

43

O

Rlc

Aruitoxt provided by Eic:



39
There is no apparent overall effect of order common to both sexes.
such, for example, as that which might resvlt from fat:.gue. What is of
interest is the dif ference between men and women with respect to the
effect of arder., The unanticipated finding is that the superior per-.

formance of men occurred largely during the first half of the problems,
Discussion

In this as in several previous studies (see p. 29.) » the mean hu'mber

of problems solved by men was sign:.flcantly larger than the mea.n number

solved by women, even though the mean I, Q.Is for the two groups were

almost ident:.cal. The present study was undertaken primarlly to explore |

the possibility that this sex difference results in part from a d:x_fference' -

between the sexes in the strategies whlch they tend to use in solving o ‘v

problems. ‘The study preceding this one had provided evidence that men

tend more than women to use an analytic strategy‘and thbat women tend more

than men to use a trial-and—error strategy. It 'eeemed probable that L

_ providing manipulative mater ials would encourage the use: of a trial—and-

error strategy and alsc increase its effectiveness. Ihis expectation 8

led to the formulation of the hypothesis that making a.vailable such '

materials would reduce the sex dszerence in problem solving. . The data, ‘ ’_; |

however, fail to prov1de any support for this hypothesis. One po:.nt | |
——8hould-be- kept_.in.mmd,in_“interpmtingeth:.s_.result. l.It appearslpr.obable,-;;;;ﬁ;

that making available manipulative materials would both foster and aid. 3 '

the use of trialuandeerror, but no evidence is available that this in fact -

occurred, However, the data in any case provide no posltive evide'nce that

the sex difference in problem solving results even in. part from a differen’ce;,‘
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between the sexes in strategies employed,

‘Data was obtained in the second study in this series (pp. 8~16)
suggesting that motivational factors drse important in acconnting for the
sex difference and problem solving and for the relation within each sex .
between sex—role identification and such achicvement, In that study as
in this one, a significant positive correlation was .obtained between
masculinity and problem solving both among men and among women when the
problems were presented with masculina content, Buf 1n both atudies -

presenting the problems with feminine content reduced these correlations ;ff

to insignificance, Furthermore, presenting the problems witn femlnine |
content reduced the sex differsnce in problem solving to in31gn1ficance.fffﬁif
Since the same tasks were involved with masculine as with feminine,  1
content; these findings favor a motivational‘interpretation rather than. f .
one ihvolving differences in strategy, |
It must be noted quickly, however, that the present etudj failed
to confirm this finding of the second study, In ﬁhis study, presenting B
the problemsﬁwdth feminine content resnlted in no reduction in the sex 'v
difference in achievement, There is no completely satiefacfony explanation
for this failure to confirm the earlier study, but there are at least
- three major differcnces between this study and the previous one, TneSe
differences deserve examination: (a) The subjects in this study were
“wwwwhigh‘school“studeﬁts;ithose“in”the“other study were college students, gf
(b) Manipulative materials were,present in the present study but not in
the other one, (c) Pfoctors were present and observing the subjects
closely in the present study but not in the other one, |

The difference between high school and college subjects does not’
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appear to be a satisfactory explanation for the lack of confirmation,

because other aspects. of the sex rolc and problem solving relationship

- . have'"been obtained with both groups (see pp. 1-7) Also, if the presence
"of manipulative materials, per se, were reeponsible for the present lack_.fj:

of confirmation, this should have been indicated by & significant three-‘;*_v;'

way interaction. However, if the presence of manipulat:we materials hadf R ":

& more general effect, i,e., one. which genera]_ized to a11 prcblems, this :
would not necessari..y have produced a s:Lgni.t'icant three-way interaction,',l

Since the presence and absence of manipulative materials was directly

'alternated in the design, this possibility of generalized effect cannot

be eliminated. The presence of observant proctors is #lso mn considering

since this could have +had the cffect of forcing contimued &ffart even uper

less dmbermsting (e.g., non-ro.ie-appropriate) problemS.

present stud}r

through which the motivation can be gauged. A weak sort of evidence for -
the higher motivation of the present group of subjects comes from a o J‘

comparison of the total problem-solv:.ng sr'ores of the presentmgroup with

- those of another high school group (pe 4) to whom somewhat_ similar problems

‘were given w:u.thout close proctoring. The present group solved signifi-

.cantly more problems (t = 2.13 for the men and 3. 40 fo,. the women) This

is consistont with thc. explanation that the subJects were more highly

‘ motivated in the prescnt study, but is by no means conclusive since the i:’
‘problems were not identical for the two groups and since we. cannot equate ’
the two groups for intelligence, (Different intelligence tests were
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Another plece of minimal evidence occurs in the preserlt stud;r'whicb, |
by ad hoc reasoning, is cons}s‘bent. with the motivational in‘berpretation
of the effects of sex role. This is the finding that women increased‘ in‘
number of problecms solved over the problem series wh:.le men rema:.ned
relatively constant. This :i_nterpretatlon of the fmdma assumes that the -
jnitial motivational effect upon women confronted with the ser:.es of \.
problems is negative, but that this negative motivation dimin:.shed with
time, due to increased task involvement and an awareness. that some of the
problems were appropriate to the fonu.n:me role. Cert.:ainly the motlvat:.onal
interpretatiom is mmmsistent with Carsy's £:Lndmg it women inc':reasa -

#heir problem solmimg pe.rformca after & :group dismss:.on (Can@, 1958)
Summary

The hypothesis of primary mterest was: Vhen the use of "a::::trial-;
and-error strategy is both fostered a.nd a:v.ded by making available manipu—
la.t:we materials, the sex difference in problem solving will be reduced.
The design also pronded another test of the prmclpal hypothesis in the
second study in this series: When the content of problems is altered so o
as to make them less appropriate to tf.he masculine role, the sex difference7
in problem solving will be reduced, | |

Sixty boys and sixty girls from the North Haven High School were
given 20 mdlvmny-tmed problems to solve. Half of the problems were
presented in abstract form and half with mam.pulat::.ve ma.terlals available.vw
Half of the problems contained content appropriate to the masculme role
and half content appropriste to the feminine role, The Teman-l?iile‘s' M-F_ -

test was used as a measurc of sex-role identification,
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As usual, the mean number of problems. solved by the men was signi-

ficantly more than the mean number solved by women., " The mean number solved ’

in abstract form did not differ slgnlf:r.oantly fram the mean number solved

in manipulat:.vo form, nor did the mean number solved wi.th mascullne content :

differ from the mean number solved with femin:.ne content. More importzm:t

nelther the interaction between sex and prob&em form ncr the interaction

batween sex and: r,prob“m content were significant, - The data, thus,i not

xly failed to conf3m the hypothesis of primary :mterest :m this study, A

bmt also failed to eaenfirm the hypothesis for wh:.ch support had been found

in the results of time second study in thi.s series. ~ ’ | it
Scores on the ’ﬂ}erman—mlos were. again i‘onnd to be significant]y"

correlated among mem and among women with achievement in problem solving

for masculine but nat for feminine problems._ S *h scores also correlated )

with achievement within both sexes for abstract problems s but for women k

failed to show such significant correlation for ma,nlpulative problems. -
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~ SEX DIFFERENCES IN PROBIEM SOLVING AND ROLE APPROPRIATENE%
- OF FROBLEM CONTENT: - A REPLICATION '

- Both the :secomk and the. :ﬁiourth study in this seriesincluded a test
of the hypothesis: #hen the cha.racteristics of pnobleme ' 2t

,to make them less appropriate to the masculine role, the

B problem solving will be rednced. Data btvaine’; inth
,supported the hypothesis, wheneaa date." ob : ‘

| to conf'irm. The two”stud:.es differed in that the form

, The preeent etudy was :.htended eesenbially to repliea_ o-the .-
| second study to see whether the same finding would again be obta‘med.

mmd

N\
Twenty problema were employed each appearing both withmaaeuline-
role-appropriate and with fem:.nine—role-appropriate content. .’Theae were K

| the same problems which had been emp10yed in. abstract form in the fourth .

study (see Appendix 5), problems which mvolved some mmor mod:.t‘ications
of the series of 20 problems originally employed in the seoond study' (seefi i

Appendix 3). In the préaent study, no mmxmtive materials were avail-'f‘
| able , nor were the problems indlvidually timed. A1l probleme for an. )
individual subject were bound in a single booklet, end a working time

of 80 minutes permitted for the entire set. Each sub,)ect received lO

: problems with masculine content and 10 with fem:inine content the deeign
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hning such that an equ&l number oi' men andmen recelved‘ each problem
| wiith masculine and with ianiniue cont ent, - %xenty-—four undergraduate

men - -and 2&. undergraduabe ‘women from the Uni:m:sity of COJ.Qrado servé
; as subjects, I e

RN

 Results
Tables 1 and 2 summarize theresulta. “Men andwomen d:ﬁ‘ered

Table 1 i e
Mean Number of Problems Solve d SR

g v.kMeer, o Women i, Difference
Problem Content a : S

Wsodlire 5L . 329 252 °°1
Feminine 4499 3.89 216 °5

Table 2 L -
Analysis of Variance: Number of%oblems Solved

Source of ";Sum'of S Mean
Variation . Squares E ,d_ f.

| ‘Indiv‘id.ua.'.vls' | | 26,79 h6
 Problen Content R 8 4
v-Sex x Problan Conten’c. o 9.37.  j - ;' 1

Remsinder R AT T
Tetal 430,84 |

sigm.cantly in the mean number of problems solved. More important th

int.eract.ion between sex and problem con‘oent was. signif:xcant thua suppor
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ing again the hypotheele i‘irst conf:.rmed m the study here being e
.replzcated There is one difference in the results of the two st‘.udiee.

. probleme solved still aigni.ficantly favors the men7even'§:for-: probl,_
, presented w:.th feminine content (Table l). R

favor the last of thess three, The use of proctors individually timing

%

In this study, unlike the second one, the sex difference in nwnber,

Addibionsd support 1s provided to the int

efrect may be either one of enchancmnent of: ef:.ortlo roblems eppropriat.‘,
to the role > or avsr sion to problems not appropriate 'to thea sex role.
Perhaps both faotore a.re :lnvolved. Carey (1958) hae demonstrated that

wen have more favorable at.tltudes toward abstrect problem solving than

do women., The author hae unpubln.shed dat.a wbich ‘confirma t-h:.e endwhich,‘

shows that women have higher anxiety than do men inwthe problem eolvings_

situetion. Thus, both posit.ive ‘and negat.ive motivation' eeems to be

operating. _ .. , IR : :
The fa11ure in the fourth stuiy to find a reduction in Sex differenc

e et e e S Rk A

in problem ‘solving when problems with femn.nine oontent were presented may:
be explainable in terms of diﬁ‘erences in sub;)ect populat.ion, preeence of
manipulative materials, or use of indwldual timing of problems by '

proctors, ~The present emphasis upon motivat1onal faotors would tend to
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problems may have served to maximize the motivation of both sexes and
nence to reduce the likelihood of an interaction depending upon mot:wational
factors, ' |
This emphasis upon motivationél factdrs in the’ influence ‘of sex role
upon problem solving is by nomeans‘ intended to convey the conclusion
that such factors are the only one;operatingtaproducea différen_ces between"i
men and wamen in problem solving or to produce within either sex a relation
between sex-role identification and achievement in problem soiving. “fAnn
e;cplanation, for example, is still needed for the fadt that in the presgnt‘ .
study men solved more problems than women even when those probléms were
presenfed with feminine content, | ) |

Sumary

Av U

Twenty-four undergraduate men and 2l undergraduate women were given _
a set of 20 problems, half with content appropriate to the mascul_ine fole |
and half with content appropriate to the feminine., role, ,The results |
confirm an earlier finding that when the characteriSf.ics of prc.sble’ms, are .
altered so as to make them less appropriate to .they mésculine ?ole > sex .

differences in problem solving are reduced,
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* APPENDIX 1

‘Do whatever figuring 18 necessarv in the space p
sure your answer. is clearlv indicated.,;

‘ir necessary.
-these. problems. with other students.
?in this same experiment. . L

?1.
-take 3 men %o do the same job°

Thez_:'

2. The diagram below represents a three-inch B
White on all six sides. The dotted lines" represen ade
~through the 1arge cube to divide it 1nto cne-inchﬂcubes‘”r;g,-

How many of the one-inch cubes have one whitehside? B RS

tHow many have two white sides?




a9

o Snuffy, the tramp, rolls his own cigarettes from butts -
e collects in his travels. The tobacco from six butts pro-
duces one new cigarette., One day he collected a total of
2 butbs. He -smoked =& cigarette every half hour, yet this
upply lasted him seven hours. How did he manage this?

.*.The~triangle below is made up of 10 pennies. Show how

-you could move only 3 of the pennies to turn the triangle
.-upside down--make 1t point down instead of ups. -

O

0
, A

O

A N

5+, The average of a set of numbers is defined as their sum -
.vided by n. If John had an average score of 83 on three * . -
sts, and if his first two tests had the“averaga_chr§)§8

at.score did he receive on the‘third‘test? S

6. Finish filling in the square with the mumbers 1 through
-30 that the sum of all vertical, horizontal, and diagonal row
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" 7. A srall starts at the bottom of a well 12 feet deep and
. erawls up lj feet each day., Each night, however, the poor
. thing slips back 3 feet. How long will it take the snall to
" ‘yeach the top of the well? - ‘ v Co ,

8. Comnact all these dots using only three straight lines,
without 1lifting your pencil from the paper and without re-
tracing any line. The lines may cross each other. .

k] L J

9, A, B, and C together have $96. B has'twice as much as C,
- and A has as much as B and C ‘together. How much has B?

10. It is possible to make a unicursal. tracing of the figure
below--that 1s, to go completely around every portion of the
figure without ever 1lifting your pencil from the paper or re-
tracing a linee. ‘ - _ :

The problem is to meke such a tracing. The large copy
of the figure 1s to be traced, when you have found out how to
do it by practicing on the small coples., For every try, draw
a small circle around the place where you begin the tracinge.

- 7
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11, Suppose a simple organism, like an amoeba, divides into
two once every three minutes. Every new organism divides
into two every three minutes., A single amoeba is placed in
a jar and in one hour the jar is filled with amoebae. How
long will it take to fill the jar if we start with two amoebae
instead of one?

12. Use straight lines to divide this square into four parts
of the same size and shape, without drawing any of the lines
through any of the dots.

13, An automobile dealer one day ordered 1,000 tires, This
was enough to provide four tires for each car and two tires
for each motorcycle he had on hand. Altogether he had 296 -
vehicles. How many cars and how many riotorcycles did he have?

1}, The figure at the left represents a piece of cardboard
which can be folded to make a box. The figures to the right
represent various boxes. Consider both the shape of the boxes
and the sides which have been painted hlack. Draw a circle
around each of the boxes on the right which could have been
made from the cardboard on the left. ‘

| oo
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" 17. A stranger bought a-bicycle for $15 and gave in payment
a check for $25., The dealer went to a neighboring store and

cashed tl:e check., The stranger received $10 change, mounted

~his bicycle, and disappeared, The check bounced and the.

" dealer had to make good. The bicycle cost the dealer $1l.

_How much money did he lose altogether? o

- 15 No human being has more than five million hairs on his
. heade Thils fact plus some information that the Bureau of

. Census can provide would permit you to prove that there are
“'at least two persons in New York City who have the same _
-number of hairs on their heads, What information would you
‘need and how could 1t be used to prove the proposition? .

‘16. A man has five pieces of chain. BEach piece is made up

of three links. He wants to join the five pleces into a
single length of chain. What is the smallest number of links

~-that he must open and close in order to do this?
‘Explain how it would be done., @~ = 7

L
3 2’ %e

. \xf/ AR,

18, Four married couples want to get to the top of a

building. There is no way to do this except by means of an

elevator which any of the eight people can operate, but which

~ will not hold more than three people at a time. The husbands

(call them A, B, C, and D) are jealous men, and none of them
will permit his wife to be in the presence of another man at

any time, even momentarlly, unless he 1s also there.

How do the four couples get to the top of the bullding?
Call the wives, a, b, ¢, and d (a is married to A, and so on).
List the trips it is necessary for the elght people to make
up and down on the elevator, :

For example, on the first trip wives, a, b, and c go up,
and wife a comes down; mnext a and d go up, and a comes down,

“You go on from there.

(up) 1. 2, b, ¢ | 6. .
(down) 2. & To
3. 8, 4 8.
L. a 9 _
5e 10,

l
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f19. How can you bring up from the river exactly six quarts
~of water when you have only a four quart and a nine quart
"pail to measure with?

?20. The four squares below are made up of 12 matches. Make
-a drawing to show how by moving only three of the matches

you can make only three squares, all of which will be the

~same slze as the original square.
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APPENDIX 2

QUESTIONNAIRE

Name , Age Sex

About you:

What do you want to do when'you are through school?
' Who do you want to be like when you get older?

What kind of a job would 'you like to have?

- Who is the nicest person you know?

Who is the kindest person you know?

Who is the sternest person you know?

When you grow older do you want to be more Iike your mother or your

father? - Vhy?
Do you ever get angry at your parents? ) Which one do you |
get mad at most often? Why?

Boys: Do you ever wish you had been born a girl?
| Have you ever had the feeling that your parents wish you were a
girl? R
Girls: Do you ever wish you had been born a boy?
Have you ever had the feeling that your parents wish you were a

boy?

About your family:

How many brothers do you have? How old are they?

How many sisters do you have? . How old are they?

How old 1s your father? How old is your mother?

59




55

"What is your father!s occupation?

What is your motherts occupation?

Have you ever lived away from your father op mother? Vhy?

How 034 wers you?

Do you have a step-mother op step~-father?

Who is really the boss in your family?

Do your parents ever disagree about how you should behave? Who

is more strict?

——

How often were you spanked when you were a child?

How were you punisheq usually? Who punished you most

often?
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APPE§DIX13

PARALLEL SaTS OF MASCULINA AND FENIWINE ROLE
APPROPRIATE PROBLIMS

e

~The first problem oi a pair ismin/the»feminine~role“form{”&ﬂd””?7*

" 'the second problem is in the masculine form,

“Fl. 'Sally, the cook, cuts cookies from batter she makes each.
‘morning. She rolls out six cups of batter to cut one dozen -
.round cookies, One day she made a total of 72\cups'of7kf ga
“batter, She sold a dozen cookies every half hour, yet this -
supply lasted her seven hours, How did she manage this? -

yl. Snuffy, the tramp, rolls his own cigarettés from butts he
~collects . in hig travels., The tobacco from six butts produces
one new cigarette., One day ha collected a total of 72 butts,

He smoked g clgarette every halr hour, yet this supply lasted
him seven hours, How did he manage this? v

F2, The triangle below is made up of 10 buttons. Show how
you could move only 3 of the buttons to turn the triangle
upside down--make it point down instead of wup,

T i
II ‘\.‘ / ™
oo s )
. ® e ! \ e e
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j}mz. The triangle below is made up of 10 peﬁnies. Show how
~ you could move only 3 of the pennies to turn the triangle
- upside down~-make it point down instead of up. :

F3. An airplane has three stewardesses: the senior steward-
ess, the junior stewardess, and the nurse. Thelr names are
lllss Smith, Miss Jones, and Miss Robinson, but not neces-.
..sarily in that respective order. There are also.three .
passengers having the same last names as the atewardesses;
~i.8¢, Smith, Jones, and Robinson, but since the passengers
- are married, they are identified as Mrs. in the following
- statements. o , -

l. Mrs, Robinson is from Detroit. o
2. The nurse lives half-way between Chicago and Detroit.
« lMrs, Jones bleaches her hair., , . SR .

ﬁ. Miss Smith beat the junior stewardess, her roommate, - .
at cribbage. S R

5. The nurse's neighbor, one of the passengers, has
darker hair than the nurse. - S

6. The passenger whose name is the same as the nurse
‘lives in Chicago. ‘ ‘

“From thebgiven infornation, figure out the name of the senior
“Stewardess, ' R - Co

Why?
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' M3s An airplane is crewed by three men: the pilot, the co-
- pilot, and the navigator. Their names are Smith, Jones, and

Robinson, but not necessarily in that respective order.. There
are also three passengers on the pPlane having the same names
as the crew members, i.8., Smith, Jones, and Robinson. In _—
the following statements the passenpers are ldentified as Mr.

l. Mr., Robinson is from Detroit. ; :

2. The navigator lives half-way between Chicago and
DetI‘Oit. - ’ : Lo ’ o
,ﬁ.mwmn.—Joneswearn3w$6200mper'year:““““‘ T
« Smith beat the co-pilot, a neighbor, at billiards.

5. The navipator's nearest nelghbor, one of the
passengers, earns three times as much as the navi-

, gator who makes $6300 per year. L

6. The passenger whose name 15 the same as the navi-
gator lives in Chicago. :

From the given information, figure out the name of.the pilot.
| ‘ Why? . o

Fh. Two roommates want to re-arrange their furniture so that
each would have exactly one half of the room. The present
furniture arrangement is given below. What 1is the minimum
number of pieces of furniture they will have to move?

Show how the room would be divided. ” )

BED

CHEsT|{ sk
{c«esr f DESK

BED

.

Hh. The problem presented below is how to arrange the po-~
Sition of the three small rectangles, A, B, and C in the
large rectangle, so that the large rectangle can be divided
exactly in half. Each half of the large rectangle must
contain one A, one B, and one C rectangle., What is the mini-
mua number of small rectangles which must be moved? ' -
Show how the large rectangle would be divided.

(Diagram on following page.)
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F5. If 7 women can make g quilt in 21 days, how many days
wlll it take three women to make the same quilt?

M5« If 7 men can do a job in 21 days, how many days will it
take three men to do the same job?

Fb. As a problem in interior decorating, Barbara had to
conmmect all these dots using only three straight lines, with-
out lifting her pencil from the paper and without retracing
any line. The lines may cross each other. Show how it can
.be done . h ‘

16, As a problem in engineering, Frank had to connect all
these dots using only three straight lines, without lifting
“hls pencil from the paper and without retracing any line,
‘The lines may cross each other. Show how it can be done,.

(Same fipure as above.)

P7. Jane is trying to lose 12 pounds so that she may try on
.2 new dress, By careful dieting she loses l} pounds each
‘week, Each weekend, however, the poor girl gains back 3
:pounds, How long will it take before she can try on the dress?

HT7. A snail starts at the bottom of a well 12 feet deep and
-erawls up li feot each day. m@ach night, however, the poor
thing slips back 3 feet. How long will it take the snail to
‘reach the top of the well? : ' ;
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:?8, Use straight lines to show how you could cut this birth-
‘-day cake Into four pieces of the same size and shape, without
- drawing any of the lines through any of the candles (dots on
“'the drawing).

‘%8, Use straight lines to divide this square into four parts
“of the same size and shape, without drawing any of the lines
“through auny of the dots. ' o

(Same figure as above.)

F9. Suppose that you are interested in how fast a rumor _
‘spreads through a girls' dormitory. One girl can tell another
girl the news once in three minutes. Every new girl can tell
another girl the news once in three minutes. If one girl

- gets a plece of information 1t takes one hour for the news %o
get all around the dorm., How long will it take for a rumor

““““ to cover the whole dorm if two girls hear it at the same time?

M9+ Suppose a simple organism, like an amoeba, divides into
two once every three minutes. Every new organism divides into
two every three minutes. A single amoeba is placed in a jar
-and in one hour the jar is filled with amoebas. How long
:will 1t take to fi11ll the jar if we start with two amoebae

instead of one?

P10, A girl has five pieces of a necklace. Each piece is
‘niade up of three links. She wants to join the five pieces
“Anto a single length of necklace. What is the smallest
number of links that she must open and close in order to
do this? . Bxplain how it would be done.

(Pigure on the next page.)
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M1l0e. A man has five pileces of chain. Each piece is made up
of three links. He wants to join the five bPleces into a
single length of chain. What is the smallest number of links

that he must open and close in order to do this? . »
-..Explain how it would be done. A

(Same figure as above.)

F1ll. Joan, Dorothy, and Barbara together have 36 dresses,
Dorothy has twice ags many as Barbara, and Joan has as many
as Dorothy and Barbara together. How many dresses has Joan?

. Mll. John, David, and Robert together have %$36. David has
twice as much as Robert, and John has ag ruch as David and
~Robert together. How much money has John?

F12, The figure at the left represents a piece of cloth which
can be used to cover a square cushlon. The figures to the
right represent various cushions. Draw a circle around each
of the cushions on the right which could have been covered by

'phe cloth on the lert,

¢ 5
®©
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M12. The figure at the left represents a plece of cardboard
which can be folded to make a box. The figures to the right
represent various boxes., Draw a circle around each of the

boxes on the right which could have been made from the card-
board on the left,

(Same figure as for Fl2.)

Fl3. An unknown woman bought a bracelet for $15 and gave in
D ome o, 3 check for $25, The dealer went to & neighboring

" store and cashed the check. The woman recelved §10 change,

took her bracelet, and disappeared. The check bounced and
the dealer had to make it good. The bracelet cost the dealep
$11. How much money did he lose altogether?

M13. An unknown man ‘bought a bicyele fop $15 and gave in pay-
menit a checlk for $25. The dealer went to a nelghboring store
and cashed the check. The stranger received $10 change,
mounted his bicyecle, and disappeared. The check bounced ang
the dealer had to make it good. The bicycle  cost the dealer
$11. How much money did he lose altogether?

Fllj. A series of modern vases are pictured below. The last
vase, in the lower right hand Space, has not yet been drawn.
Show what it will look like.

K >XX
AKX

M. A serifes of geometric forms 1s pictured below. The last
form, in the lower right hand space, has not yet been drawn,
Show what it will look l1like.

(Same figure as above.)
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g,FiS. An interior decorator ordered 1,000 yards of drapery
3 material, This was enough to provide fqur yards for each

" order, Altogether she had orders for 296 drapes., How many
.long drapes and how many short drapes had been ordered?

 M15. An automobile dealer ordered 1,000 tires one day. . This
was enough to provide four tires for =ach car and two tires
- for each muiorcycle he hed on hand. Altogether he had 296

vehlcles, How many cars =mnd

‘how .. many_..mct orcyc les- didhehave? R

'F16. The decorative design below consists of four squares

- made out of 12 pearl-headed pins. Make a drawing to show how,
by moving only three pins, you can make a new design con-
sisting of three Squares, each the size of the original

squares,

1

pre—

a4 g

M16. . The four squares below
& drawing to show hew by movi

are made up of 12 matches. - Make
ng only three of the matches -

Jeu can make only three squares, all of which will be the samel

size as the original squares.

(Same figure as above.)

*17. How can you measure out

exactly six cups of flour whenb

fou only have a four-cup Container and a nine-cup container
0 measure with? (Flour is in a large bin.)

Ii7‘  How can you measure out

exactly six'quarts of motor Qil

hen' you have only a four-quart container and a nine-quart

ontainer to measure with? (011 is in a large barrel.)
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;{.F18. The figure below shows the outline of a small house.
“iDraw lines to show how the rooms could be arranged so that
there are four rooms which are equal in size and shepe,

=,

:fMIB. The figure below shows three-quarters of a squsare.
Draw lines to show how the figure could be divided into -
~four parts which are equal in size and shape. :

{Same figure as above.)

Fl9. Of seven diamonds, one is a synthetic. It looks just
~like the others, but it welghs less. Using-a—peir—of
-balance scales, it is possible. to find the gem that is the
~false one in no more than two welghings. How can this be
~done? : v

"M19. Of seven coins, one is & counterfeit. It looks just
“like the others, but it welghs less. Using a pair of o
‘balance scales, it is possible to.find the coin that is the
1galse one in no more than two weighings. How can this be
‘done? : ‘

F20. The figure below represents material from which a
Skirt i1s to be cut. The shaded area is waste material. The
radius of the skirt is 1 yard. (The area of the circle is
‘about 3 times the radius squared. How much material will be .
wasted, :

(Figure on following rage.)
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iﬁZO. The figure below re

v ; presents sheet metal from which a
disk is to be cut. The shaded area is waste metal., The . .~ |
.~radius of the disk (circle) is 1 yard. (The area of the - =
- circle 1s about 3 times the radius squared.) .How much metal '
. will be wasted? , ' _ R

(Same figure as ahove.)
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APPENDIX 4

SOLUTIONS TEST

1S . S:szeen problems are- presented below. .Each Nroblemfis
wed byf,a number of methods;’by"‘whlch 1t ‘-could: be
8:lead to a correct '

al er B for the best method e
th checks, may," of course, follow ? ST
the, ame method,) L e

w;You have 15 minutes in which to S
complete ‘the test, The examiner o BT O IR € 9 A
Will‘tell you ,when to _begin. Co e

1. You ‘want to- plan your del:.very route S0 that it Would be most effic-"‘_.
. ient, You have 35 stops to make during a 7 hour period. and’ vau need to -
. beat the warehouse at the begmning and end of the route, .

Y op U
1. You-take a clty map and work out the' ' JRCETE
route plan in your head, - . () () -
2. You consult the route manager who has L
had many years experience, 2, () | ()

3. You drive around the route, trying out EEEE
several different delivery patterns, 3. ) ()

-+ 2, You and your two room-mates want to make quilts for Chrn.stmas presents.
Z . You know that seven people can make a quilt in 21 days and you need to
(I know how many days it will take three of you to make a qu11t

l.b You make a sample qullt, to find out, 1. ( ) « )‘j-_*: .

2. You ask an exper:.enced seamstress. = 2, () ()
», : 3. You work it out msthematically. 3. () ()
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ou're a new cook and you notice that Sally, the experienced cook, - -

¢n#5@¢¢°ki¢3 from batter she makes each morning., She rollS'butjéix“cups: o
of batter to cut one dozen round cookies., One day she made ‘a total of - . -

72 cups of batter. She sold a dozen cookies every. half hour, yet this
~Supply lasted her seven hours, You wonder how she did this, - L
S ’ . ‘ ‘ X B
1. You-asked Sally to tell you the o

- secret, - 1. () {)

2, You tried out different methods
' of cookie cutting until you dis- o
covered the secret, 2, () ()

3. You thought it all out, using
mathemat ics, until suddenly you R
realized the secret, 3. () ()

774.vlThe engineering instructor gives you the square below to dividé'into
. four parts of the wume size and shape, without drawing any of the lines
. through any of the dots, : .

Y B
1, You look through some engineering
books until you come up with it, 1. () ()
2e—You-turn-the-probtem-over—in your L
. head until you come up with it, 2, () ()
3. You draw several trial lines ~ B
until you come up with it., S 3. () ( ) .

"5, You have a flat tire (right rear) and need to put on the spare, but
~¥you have no jack., The only tools you have are a lug wrench and a tire :
%pump, but there ere some blocks beside the road, R

1. You reason out that if you put blocks Y B
under the middle and tip the car you Lo
can change the tire. L () ()

2, You flag down a passing car and ask if . - :
- they have a jack, . e 2°() ()

3. You try several methois of placing the ' S
- blocks until you discover that the 3¢ () ()
center placement solves your problem, ‘
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6. You have the problem of budge’;ing $700 for a quarter at Stanford.
You know how much your room and board will cost, but beyond that you'll
not be sure, S ,

1, You'll try it for one quarter, keeping

a record of costs and ‘then apply the S 4 "B
solution you've worked out to next :
quarter, 1. () ()

2. You'll go along as well as you can, if
~ money runs out you can always zet a
Yoan or some help from your parents. 2, () ()

3. You'll try to think ahead, listing all
probably costs such as laundry and . :
entertainment and then portion your 3. () ()
money accordingly.

7. You have the problem of arranging the furniture in your room,
There is'a chair, a desk, a bed, a bookcase, a bureau and a lamp.
You want the desk under the window. ; '

l. You place the furniture in several
different locations, trying different Y B
patterns of arrangement until you ‘
find one you like, ‘ . () ()

2, You try to visualize the room, taking‘

———————intoaccount—thesize and loestion of
the different pieces of furniture and 2, () ()
work it out in your head. ' :

3. You invite your house-nates in to get
their suggestions, and utilize the 3. () ()
best of these,

8. You know that an automobile dealer ordered 1,000 tires oneday.

This was enough for four tires for each car and two tires for each motor-
cycle he had .on hand. Altogether he had 296 vehicles. You want to know
how many cars and how many motorcycles he had. ’

l. You tried several combinations of Y B
numbers until you came up with 92
motorcycles and 204 cars. L. () ()
2. You realized you were dealing with
a simple algebra problem and worked 2, ()Y . ()
it Out . '

3. You asked the automobile dealer, 3. () ()
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9. You have five pices of a necklace, Each piece is made up of three
links, You want to ‘Join the five pieces into a single length of neck-

lace, What is the smallest number of links that You must open and
close to do this? L

Y B
1. You ask a Jeweler. He says 3 links, 1. () ()

2. You try opening links until you can
Join all five pieces, o 2, () ()

3« lYou think the problem over until you
realize that it can be done in 3. 3. () ()

l. You consider all the factors, such as Y 3
time, amount, and what is most inter- .
esting and then wirk out a plan, 1 ) ()

2. You get in a study group and work .
together with others on it, 2. () ()

3. You systematically try different ‘
study systems, then choose the 3. () ()

one that works-best—for-you;

1l. You are trying to lose 12 pounds sc that you may try on a new suit,

By careful dieting you lose 4 pounds. each week, Each weekend, however, you

gain back 3 pounds, How long will it be before you can try on the suit?

Y B
1, You try it, and find that it takes ‘
nine weeks, 1. () ()

2. You think it over, realize that you :
can try on the suit at the end of 2 () ()
the ninth week,

3. You ask your dietician, 3. () ()

12, You are trying to find a bleach that will make your hair Just the

‘ color you want it, . Y B
1. You work. out a formula in chemistry, 7. () ()
2. You ask a druggist for his advice, 2. {) ()
3.. Tou try different combinations on 3. () ()

some cut hair,
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13. You are ;iven the three~quarters of a sguare, the fig-
ure to the rigni, Draw lines to show how the figure could :
be divided into 4 parts which are equal in size and shape.

1. You draw several trial lines until Y B
you f£ind out how, P 1L, () ()
2. Ask someone who's good in geometry. 2. () ()

3. Uork it out in your head. 3. () ()

1L, You want to find out what is the best path to follow when.making.
the turn at first base when running from home to second base.

1. Consult the coach, e )y ()
2. Try several methods of running. 2, () ()
3. Consider all the factors, angles, 3. () (‘)

running time, ete,

15. You are making a skirt which is to be a full cirélé, and you have
a square piece of cloth which is just large enough. You need to know
how much material will be wasted. i

‘ Y B

1. You find the area of the circle and sub-
tract it from the area of the square. . () ()

2., You lay an old skirt over the material
and measure the leftover material, - 2, ()Y ()

3. You consult a frieni who has had more
sewing experience than you have. 3. () ()

16, You are faced with the problem of building a floor over a slénting

roof. You want the floor to be level, but the roof has a 20° slope,

2 ' ' Y. B:

1. You project the angle of the roof the :
length of the floor and then compute 1. () )
the size of the brace you will need, '

2. You hire a carpenter, 2. () ()

3. You lay a board out level above the
roof and then ~=asmure the brace, 3. ()Y ()
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APPENDIX 5

REVISED PARALLED SETS
OF MASCULINE AND FEMININE ROLE-APPRIPRIATS PROBLEMS

This appendix contains only the problems which were revised or substitutzd
for problems in the original sets. The original problems may be found in
Appendix 3, F designates problems appropriate to the feminine role, while . -
‘M designates problems appropriate to the masculine role. '

F1 and ML are identical with F11 and 11 in Appendix 3.

F2 - F7 and M2 - M7 are identical with the correspcnding_problems in
Appendix 3. . ' o

F8. For a party, Carol wanted to cut several small birthday cakes into
four pieces, Use straight lines to show how she could cut this cake -
into four pieces of the same size and shape, without drawing any of
the lines through any of the candles (dots on the drawing), - s

(Figure is identical with the figure for F8 in Appendix 3.)

M8, As an engineecring project, John had to divide a square into four parts.
Use straight lines to show how he can divide this square into four
parts of the same sizc and shape, without drawing any of the lines

———through-any..of the dobSe : s :
(Figure is ifentical with the figure for M8 i Apperdix-3e

P9 - F10 and M9 — M0 sre identical with the corresponding probiens in
hppendix 3. - |

F11 and M1l are identical with F1 and 11 in Appendix 3.

F12 - F13 and M12 - M13 are identical with the corresponding problems in
Appendix 3. ‘ : : I

: Fll+ and MU, have problem statements identical with Fll and ¥14 .in Appendix
3; however, the figures have been changed slightly, while maintaining
the same principle. i S

F15. A bride's motker ordered 38 candles for her daughtert's wedding. _This
was cnough to provide four candles for each four-sten candlectick and
two candles for each two-stem candlestick she had on hand, Altogether
she had 12 candlesticks. How many two-stem candlesticks and how many
four—stem candlesticks did she have? _
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f;(ﬁl& An automobile dealer ordercd 38 tires one day. This was enough to

N provide four tires for each car and two tires for each motorcycle
‘he had on hand. Altogether he had 12 vehicles. How many cars and‘- o
how many motorcycles did he have? S

F16 - FZO and M16 - M20 are identical with the corresponding problems in
-~ Appendix 3. .

(i



