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_EDQQATIONAL ACHIEVEMENT AND SEX DISCRIMINATION -

e ' . A’ Paper Prepared by
: Ina V.S. Mullis, Department of Research and Anazyszs

-

L

~ In the past xears tpe National Assessment of,Eduqational
' Progress (NAEP) has released results from a variety of leardihé'
areas. Results are often reported on the basis’of a single ared,
and the results for the age levels (9-year-olds, l3-year-olds, i , -
1l7-year-olds and yoang adults 26-35 years old) or'groups (regioa
« of the country,'race; sex, level.of parental edu;atioh and sizeo
and type qf community) are discussed. The purpose of this .paper
. isnto boint out male-female differeﬁces in achievement across
several of the learning areas. Hopefully, the results discussed
here Will not be used as ammunition to reinforce the stereotype ',
that women do not have the ability to handle’'math, sc1ence and
the soqial sciences, but as a basis for examining the:possible Q
existence of sogial'and curriculum biases in these areas. ‘
In the social sciences, mathematics and science, male and
female performance ns nearly equal at ag 9. However, what is a

slight maIe advantage at age 9 increases until at the adult level
r‘

there is a dramatic difference between the performance of the sexes

-~

(see Exhibit 1). . .

)

. These results cag’be viewed from several different perspec-
‘ ) \
tives; however, before any conclusions are reached, results from
. 'l } ’

the assessment of several other learning areas must be emphasized.

*,ln the 1970-71 reading assessment, females not only sur-

passed males in most readiﬁg:skills,lthei generally also

v N -

read faster. - 4 . . . . .

l 3
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* In both.the reading assessment and the literature assess-

ment, girls performed better than boys at all three

* o/

school-age levels.

* In the Qriting assessment (1969—70)4‘the median male-

\ ~

female difference favors females at ali aées. .,

=N

The point is made, and supported by other research studies,
that females generally can read and write better than males;

. therefore, one can assume that females do have scholastic ability f

"h

and hayve acqulred the basic skills necessary for academlc achieve-
ment. In fact, with a‘superior reading capability, which includes'
comprehens1on, the question of why females do not perform at least
as well as males in the social sciences; math and science becomes

- a very puzzling one indeed.

o

Insights, but not answers, to this question can be gained
~from a gprther inspection of both the citizenship and social

stud@es data. Males did not do better than femadles on all kinds

;f exercises, It'may’dbme‘aS'no surprise that pn,a#groupoof_citi-
zenship exeicfses dealing with care of the family, female penfbrm-
ance exceeded that of males; On the citizenship and social studies ' ,
exer01ses surveylng attitudes, there 1s éenerally no dlfference

between the performances  of ‘the sexes. .However, for parthular

" . kinds-of exercises --" those that concern knowledge of law, know-
/ ~ ' " * L] ’ -
. ledge of government and knowledge of international problems and

politics -- males displayed a substantial advantage over females.

The data in Exhibit 2. show the-differences in male and female

performance for exercises dealing with knowledge of the structure
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ment areas.

and function of government. The“pattérn of a'slight, initial,

i

male advantage that increased with age occurred in both assess-

-

— .

-

. EXHIBIT 2.
. Median-Difference’in Performance - . o
between Males and Nation and Females and Nation on
Knowledge of the Structu_re and Function of Government

Median « . N .
Differerice . - .
in Percentage N ' R

Points i
6 Ages 9 13 17 A 9 13 17 A

Above o / »
National - 3 )
~Perfarmance / .
Level 2 / ¢ é

Below
 ‘National -3 )

Performance N . - o

Level —4 AN . - X .

—5 4

Citizenshif —d’ i *Social Studies
1969-70 7 1971.72

i ® N - Males ‘ ’ ‘Q
D Females «
. / ) -

st
kY " .

In political areas, there is a possible reason for. the dif-

ferences between male and female achievement. In most social

_studies classes, it soon\bepomes evident that females have not

.t [ ,

been very involved in Ehe.bolitical decisions of their country.

- - .

- .‘ 4 7 Lo

Mt .
/
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the President or even Vice President of the United States or'
members of the U.S. Supfeme Court. It was not -until 1920, 144

years after the founding of the republic,’.that women were‘given

o

_the fight to1v§te. Even in the 55 Yeérsﬁsince they have been
allowed to vote, few women have had influential roles in gévérn*(

ment. The number of women that have been govérnors, U.S. senators

or-U.S. Cabinet members has been five at mostﬁfgr each one of

those positions. This .could suggest to many women that political o

and governmental areas are not their concern and, therefore, not

~ . - -

worth learning.

3

. At ages 13 and 17 males’ were 4 percentage points above

’

females on a multipart exercise dealing with the contents of the
Declaration of Independence. At age 9, 5% fewer females (80%) ’
knew that George Washington'was our first president. At ages 13

and 17, 8% fewer females than males knew that a president is

’ -

.nominated at a national convention, and 8% fewer adult women than

Ll

men knew.who has to approve a nomination to the Supreme Court.

\

Also; fewer women than men (an 8% difference at age 17 and a 16%
“difference for adults) knew who has the power to declare a law .

made by the U.S. Congress unconstitutional.

More difficult to understand, male achievement exceeds that

.0f females on exercises other than‘thOSQAdealiﬁg with knowledge
of government. Exhibit 3 indicates the disparity in performance

b . : < N . a . . 13 4 3
on all social studies knowledge items, including hlsfory, economics,
! .

éolitical science and deography. ) o\
;-




i - EXHIBIT 3.
Median Difference in Performafice.
between Males and Nation and Females and Nation on ’ . ..
Social Studies Knowledge '

~

Median . -
Ditference T
In Parcentage .

., Points : ’
*. 4 Ages 9 13 17 A

: :
F A ' )
B o :

Above
National
Performance
Level

Below
National

o= Performance .
Level

.’ —'4 j- : ) “

o - :Males .: - 2
. D Females - )

—

N .
x -~

1
On soOme exercises, it makes little sense that female achieve-

ment. is bélow that of males. For example, at age 9, respondents

1 . -

were asked, "Is the Mississippi River in the United States?" and
were told to choose gither yeé or no as the correct answer,
Eighty-four percent of -the males-said "yes" compared to 76% of

the fémales. On another 9-year-old exercise, 56% of the males,

compared to only'46% of the femalés, knéw the location of the

Great Lakes. At the older ages, males have a substantial edge
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. o . .
over females in the‘area of geography. On an exercise asking
$ A n

which Iatit&de and longitude would have the warmest climate, 21%

& ~ -

‘fewer 17-year-old females than males and 16% féwer adult femalés

~

than males answered correctly.
L . ’ 0 . N .
The male advantage is ,also evident in the areas of economics

and foreign affairs. At age 17, 62% of the males; compared to . .

N - ..‘ . . . [3
54% -of the females, understood ‘that_the ‘government receives the

largest portion of its-revenues from income tax. At this same

dge, more males (55% cpmpared to 48% of tﬁeﬂfeméies) understood © . -

the term monopoly.“ Seven  percent more 1l3-year-old males than

¢

females were able to explain ‘the effedts a new highway might have

on.a community; at age 13, 9% fewer females than males knew the
purpose of the European Commdn Market; aﬁd at age 17, 10% fewer
; . ) ‘ ; . : \
females knew the purpose of the United Nations. . ) ,

In thelmathematics assessment, the advantage.displayeé b§
males, barticularly at the older ages, can only be described as
.overwhelying. At age 9,‘thieq types éf exercises were administered:
numerical operation, geométgy and measuremeﬁt. The sexes did -

-

equally well on exercises deéling with numbers and nuﬁerétion.

Females. can add, subtract, mﬁltiply a;d divide as well as males.
In fact, 4% more females could successfully add 38 to 19, and 8%
more females could subtract 19 fﬁom 36. Geometfy turneé out to

be another matter. Males generally had a higher percentage of

success on these exercises. A male advantage also occurred on -

-

the exercises dealing with measurement.
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‘tage over females on all sig types of exercises. This advantage . \

“on adding, subtracting and multiplying. Females also had’an

- - B
.

-7 . .
- / . Ll o

{7 ) * e -
,""l/ - e >
/J’ . .
' ‘

|

|

’/l . a " a . .
~In addition to the three klnjzkgﬁ/exer01ses administered at

ége 9, three %tﬁer types of exercises were administered at ages

13, 17 and adult: (1) variab;éé and relationships, 12) probability
and statistics and (3) consumer math. °At age 13, again there was

<

!/ ‘ ! B
no difference between the sexes on exercises dealing with basic

numerical.operations. ~ Also, on two sets of exercises not measured
-~ - o .

at age '9 -- consumer math and-vagiablés and felationshipE -

females did as well as males. However, lé-year-old males increased

B

.their advantage in’the argas of geometry and measurement and dis-

e

played an advantage in ;he sixth type of exercise measured,
probability and statistics. . p

‘As can be seen from Exhibit 4, by age 17 males had an advan- :\\,

»

became substantial for adults. ) ~ T
Females do achieve better than males on some exercises. For
2

~

example, S-year-old females were niore successful with exercises

advantage in decimal subtraction and multiplication at ages 13..

-
3 - )

and 17 and in decimal addition at all three of the older age _

leyels. u .

<

Femaleéq‘ho%ever, tendgd to have more difficulty w}th word
problems than with ;urely compufational pxoblems. Again, a ‘ 7
puzzlini question is raised: If females can do compuga%ion and
females can read, why‘do they have difficulty Qith word p;oglems?
Nevertheless, males did.have a greater percentage of success on a ..

wide variety ol these exercises. For example, 9-year-old mailes

8 o
LI

£1
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’ EXHIBIT 4.

5 -

- Median.Difference in Performance
between Males and Nation and Females and Nation on ) o

A ]

s Mathematics Content Areas
- [
Median P ¢ o
Ditference
in Percentage .
Points Ages 9° 13 . 17 _Adults
\ —_ . G v
B 4 {
Above 5 o
. National 4 4
Performance ad
Level M P ¢
2t M G N p
. . G \'
T X N vl c -
0 - - — =
a4 - ®U i 1 UL
) N
[ S . .
. Below ‘ —t
National i
Performance —4 -
Level -5 4_
—6 — B . L) bd *
—7 -

N - Numbers and Numeration
M- Measurement ¢
. G - Geometry
V - Variables and Relationships
P - Probability and Statistics
C - Consurner Math
L3

A oy

At 9 years of age females can do the math basics (add, subtract, multi
male counterparts. By age 17, malés outperform females in all mathematical ctritent areas assessed.

B Males *

E]- Females

-

*Only three types of exercises were measured at age 9.

~

ply and clivide) as well as their

did :-better than females on such €xercises as finding the diffe}—

ence petween a rocket target and the actual landing point, .

apportioning an équal‘number of dog biscuits over -a--number -of

2

‘days and determining how mﬁhy wqrdé a girl missed on four spelling

)

tests. Males at the three older age levels had a higher pexform-

) !

.

ance level on-two’exgrciéb;finvolving\the difference in air

I3 )

temperatures aqd“the'time-réquired for a car to travel a certain

distance. ‘ "

. -~

- i . . ; 9 ?

v . ?

-

x
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Another inexplicable result from the math assessment was the

distinct advantage displayed by males at the older ages in answer-

-

ing consumer-math problems. -Females outperformed males, on only
two exercises -- both about reading sales tax from a table. The
. -, " i \\ . - - .

’ . male advantage was not confined to any specific type of problem. {

Sixty percent of the adult,hales and 50% of the adudlt females

‘ correctly used an excerpt from a federal income tax form. When

e ot £ S

asked to determine the lowest price ‘per ounce for a box of rice,

°
hY

40% of the l7-year-old males and 45% of the adult males, but only

- g 29% of the.l7—year—old females and 32% of the adult females, b
N . N » ‘ . - . '
selected the correct answer. Male performance on reading a ”
"« simple mlleage chart was rl percentage points above adult females
. - 3 ™

o zs L A

1969-70. 'The second one ‘was admlnlstered in 19g2 73 Both these

S .
- 4

assessments followed the pattern already establlshed. At the

older ages, there ;s an 1ncleas1ng tendency for males to perform |
bettef than females.on sciehce exercises,. In the three years

Y. { \ L R o <o
] since the 1969;70 assessment, the gap betwegen male-female perform-
- ) ! - | 4 ’ . e

: anée.has not narrowed<but has remained& the same (see Exhibit 5).

e v ‘ . . =N ¢
¥ / PR

. . Science assessment results seem more similar to results of
) ."" *] E+

the citizenship and soclal ‘studies assessments than the mathe—

matics flndlngs, in that even at the Older ages males Fld nOt do |
- u.
better than females on all types of exexcises. In fa?t Af the
!
i
1969~ 70.301ence exer01ses are class1f1ed as to physroal or bio-
x fe O ° . &'\‘ .

loqlcal 501ence,,there is little dlfference between male and

’

.-

femalc performance on exercises deallng with bloloa}cal science. -
| ‘ \ ’ k4

. - . (? '
’ g 10
. LT

L] « . . . . . 0
. ) . | . -
. . * . .. . .
. , : . : 138 -
- ! v -
. N
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However, on exer01ses dealing w1th phy51cal science males have a

substantlal advantage, espe01ally at the older ages. . .
v ’
V-4
EXHIBIT 5. .
Average 'Changes in Performance for Males and Females e
, . / : at Ages 9,13 and 17 in Scsence -
: ) - ‘ ! .
) N ol e & AN : i
. o e
- e e T N ¥
Z V’ ~ - - ] ¢
£ s Age 9= . \Y
. z o ", 4
* S é . ’ . ~ ” -
5 T : S
Y S Nt =k
H F T - ,..?-e The percentages of males and female&that,ﬁtfﬁyered a
§ '\\—: typical science question correctly declmui ‘ai"all three
- N . . > age levels. Furthermore. the gap betwean males and /
- 8 L females remained constant. , The performance..-of
i \ ) “ 9-year-old. boys is, on the whole, 2 to-3*7dbove that
- s 3 of girls. The ayerage. performince of 13-yearlold boys N
; . is still_4%-abové that of girls. At age'17, average male ¢
. H i Ml .- - -performance is 6% above that.of females '
S <3 - :
H " j v KEY: . ~
s".r ¢ Q4 — - ENTET [— . . - . K .
P o e - 4 .
- O -¢ £ - M - Male o
, ( £ \ — F - Fema]e " .
a v ' ; - ’
R L »$ % d
/ : . - LU e
. . R . - ‘
$ Age k2 ) \ ¢ : L .
. u . . ; - ..
0 Nat e o P - I < ’ N

=
-
s - .

—

>
$
Difference 1n Pescent Comrext
o
-
-
., :
kY
(H
Q
M
.
’

o » -
. 4 .

s ) * S e ' o ot

. 1969 19%0 gt 1913, 13 ) : P
This pattern of performance was also evidenced in the'1372—737ﬁ3
Lt 'science.aSSessment.' At all inTSChOOl ages; femaIES performed

N - + * N , - - ..

about the same as males on exer01ses dealing with' blologlcal - ;
\ » ‘
science. However, on exercises deallng with phy51cal 501éhce, the
. e .

{-' ) dlfference between” male and female performance favors males and '
. : © * r. : - ) ?
o increases with age.’ ) , -

: . s 4 ) “ -
- . > . R . X . A
. 11
! . - ) .
‘:T‘:l d Y
’ ’ A - ““. <) ’
kY
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This finding is consistent with expectations one might have.
Boys and girls alike tend to be exposed to physical and biologica;
ssifnce toprcs in elementary gradesi\ In high school, science : ,
courses, especially physics and chemistry, become elective. For
vspme_reasonq>boys nore.frequehtly than girls choose these courses. ’“]
Thus,+ this differential exposure may explain the male advantage
in tne/spience results. The question remains as.to why more boys
,///”Eﬁén girls choose to take science courses. The self-seiection
‘,out of the sciences by females is unfortunate, since it leabes
IR ¥ s

th1s country w1th an untapped resource. According to the

. Scientific Manpower Commission, only 5-11% (depending on the

" specific job) of females haveabccupa%ions in scientific profes-
4

sions. The fact that a far larger percentage of Russia's profes-
. ‘'sional scientific work force is female indicates that women are
trainable in scientific areas. For example, 72% of the physicians

in Russia are female compared to about 8% in the United States. .

*In Russia, 30% of the engineers are female, whereas in the United

’

N «
-

States’only 2% of the engineers“are female.

. -~

. On a variety of exercises, the 1972-73 results for females

can-dnly bt considered incredible. Thirteen-year-olds were

4y

-

askea, "What does -an elebtric company sell in uni'ts of kilowatt-

hours’" and given the ch01ces (1) atoms, (2) electrons, (3) energy,

(4) radiation or (5) time.- Forty-nine percent of the males eorﬁ,

‘rectly selected energy, compared to 35%,of the temales. The ] .
diserepancy in performance (14%) between males and females on this .

ooy

exercise doubled froﬁ the.i969:70 assessment. Also in the- latest

.
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science assessment, 12% fewer lB—year—old females than males knew
why green plants are important or that the density of the human
body -most nearly egpals the density of water. For both of these
exercises in the 1969-70 assessment, the'gap between males and

; females was 8%. In the 1972-73 assessment 70% of. the 1l3=year-

/
old males knew that the use of a’compass is related, to the earth's

magnetic field, compared to 54% of the females. This 16% female

<4,

" deficit also occurred in the first assessment.

s
1Y -

In the 1572—73 assessment, at age 17, 20% fewer females than

males knew that it takes light about.eight minutes to travel
from the sun to the earth, and 10% fewer females'than males knew

e

that chemistry is prinCipally a study concerned With matter. S

e

Both these percentages do represent a smaller male-female gagrxhan

in 1969-70. On an exerCise dealing with-alternating and direct
current, 13% fewer females than males knew the-answer,in 1969-70.

In the second assessment, this difference had increased to 18%.

~

Amazing, but rather typical of the science“results, is the

exercise on the followiﬁg"page. The female disadvantage has .

slightly decreased over time, yet there is still a 16—percentage—

point differenpe. .

—
‘e

~ ‘It is hard to believe that females do not have at least a

T rudimentary knowledge of weights and balances by age 17. Unfor— .

tunately, it is easier to believe that they feel they are incap-

~

) able of'deciphering a "complicated"tdﬁggram.
[ -

In cqncluSion, two findings must be considered. TFemales at

age 9 achigve about as well as males in Math, science, social
AN

» ‘ ‘
.
- M 13 -
. .
. Lt N .

-
'
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~ Twoidentical spring balances are arranged as'shown. Which s\;\)\ii‘n‘g balance

will show the higher reading?

-

2
EYNLAVLATINS PV AL

a

G e L L LA LA e et L 42
s e ity

-

' 'y v 1
Py Y A .
Spring 1] , « Spring
balance A ] / baldnce B
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& ldon’tknow.

(e Both_,sphng balances will show the same reading.,
d o, &

studies and 'c.L'tizenship. This near—el'quality\ is s

a difference 1in favor of males.
f
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Q'Q‘On‘e car}nojt predict which spring balance will show_the higher reading.
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age, reaching an alarming size at the older ages. Also, there isg
some inconsistency in female performance. Females do as well as

males, if not better, when the basic reading, writing and com-

putational skills are assessed. Yet, they still achieve below.

males on a variety of the exercises assessed in math, science and

»

the social sciences. Thede results in combination tend to

suggest that the large, male advantage found by the adult ages is
the result of different but systematlc cultural relnforcements

'S

for the sexes. - " ’

Perhaps, historically soeaking, few women have been involved

in politics, Science or mathematics. However,. barriers based on -

’ »

sex alone are bheing lifted, and the visibility of women who are

enterlng the traditionally male profe551ons has 1ncreased There

1

is n$ reason that women who are doctors, lawyers and members of .
s

'Congress should not provide examples t0 school-age females. Of
@ L > » ‘ ’P
cod se, if more women are to become involved, they should ~a1so

o,

und rstand they must be tra1ned they must take the courses ;h
L) ; -

lea n the concepts prev1ousgy reser ed for men. It is becoming
i. - ) PR ) - - N
inc easfngly important that WOmen should be. able to chocse from

- b oader range of courses. Society andﬁthe schools must over-

N
n

. : .
‘\bme\a tendency toward--influencing differential course election
and act{yely work toward raising.women's expectations. Women

~ k « . «
should be expllc1tly encouraged to cons1der tra1n1ng 1n profes—

sional flelds at an early age. Curricula must be unbiased to

© A .

glwe women a ‘chédnce to make thelr own- choices and the opportunlty

to reach their full potentlal ‘ ' ‘ /
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Results reports for assessménts in eight
learning areas can be ordered through the
Superintendent of Documents, Governmert

.. Prirting Office, Washington, D.C. 20402.

For complete publications list with-prices
and stock numbers, as well as materials avail-
able through Nationmal Assessment without

<o charge, wrlte to NAEP Publications, ‘address

£ ; below: . . .
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