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ABSTRACT

Fifty women and 43 men who did little college study
in the four years following high school graduation were retested with
a multiaptitude precollege battery. Results show that, in the absence
of continuing education, the 50 women declined in intellectual
growth, while the men grew slightly. The women utilized in the study
were employed, for the most part, in low-level office jobs, the men
in low-level technical jobs. Only 3 of the 50 females were primarily
housewives. The authors cite the men's military training and present
college enrollment as the most obvious background differences between
the sexes. A general conclusion is that women not enrolled in school
suffer more intellectually than do men. (TLj




ED
REPRESENT of

FICIAL o
CATION POg)T,

ONOR ppo

;ﬁg&

ltural
essor b4
anguage,
olitical
teacher 5

aster




FHEALTH,
LFARE
ATION

3EEN REPRO.
EIVED FROM
'ATION ORIG.
EW OR Op)N
‘ECESSARILY
ICE OFf EOU.

11

ERIC

Aruitoxt provided by Eic:



£D 06154¢

-

o0
-
-1
™
o
e
o

g 007 1

Bureau of Testing
University of Washington

April 1572

Sex Differences in Aptitude Maturation

. o , 1
in a Noncollege Sample

ratricia W. Lunneborg and Clifford E. Lunneborg

Fifty women and 43 men who did little college study in the four
years following high school graduation were retested with a multiapti-
tude precollege battery. A previous sample which attended college
during this period improved significantly on all tests and no sex
differences in maturation of abilities were to be found. In contrast,
in the absence of continuing education, these 50 women declined in
intellectual ~rowth, while the men grew slightly. The women were
characterizeu as working in low-level office jobs, the men in low-level
technical jobs. Cnly 3 of the 50 females were primarily housewives.
The men™s military training and present enroliment in c¢ollege were the
most obvious background differences between the sexes. The conclusion
is inescapable that women not enrolled in school suffer more intellectually

than do wmen.

—lTest scoring, coding, and preparation of these considerable data for
analysis were handled entirely by Virginia A. de Wolf, Bureau statistician.

Bureau of Testing Project 123
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cex Differences in aAptitude Maturation in a Noncollege Sample

In an earlier study of intzlilectual growth in an environment of
continuing education (Iunneborg, 1S69), it was concluded that there were
no sex differences in antitude maturation. The same pattern of sex differ-
ences characterized this grcup in high school and college, i.e., female
superiority cn verbal tests and male superiority on nonverval tests. Col-
lege study meant an increase in both sexes on all measures including such
unexpected findirgs as betiher mechanical reasoning and spatial ability in
women three-querters of whom were humanities and social science majors.
But would above-uverage high schcol students who did not complete college
in those next four years mature in the same way? The present study was
undertaken with the evpectation that both sexes would likely mature less
when not in scnool, but at the same rate, for equal rates have been found

not only in a college sample but high school students as well (Droege, 1967).

Method
Subjects. TIdeal subjechs woild have been peopie who, although they

had taken tize .precollege tast bathery in high school, could be found four
years later githout wny intervening, Pormal sducation. For lots of reasons
such people didn'%t exiazt. BFirst, if one takes a precollege test battery,
presunabtly one irtenis o go o coillege; il one does not intend to go to
college, one do=s not take 1t and cannct be retested. Secondly, for only
some of their students dc high schools maintain up-to-date addresses, and

again, those who stay in contact tend to be those who continue their educa-

tion. Thus, in the summer of 1969, when local high schools were asked for
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addresses for the class of 1865, only 2,150 of a possible 5,000 addresses
were returned. Even sc, fifteen percent .T these original mail question-
naives were returned as -ndeiiverable. Then fcr the remaining 1,300 the
actual return vate wzs low, only 227, and a,cears (egain) heavily weighted
by the educated--95% of thez 597 students returring questionnaires had
attended college, earning =n average of 120 credits in the interval. An
earlier study summarized prediction data for all completed questioniaires
(Iunneborg, 1970). Iack of funds precluded subsequent mailings, phonings,
etc.

What the present sample ultimately consisted of were individuals who
had taken the precollege battery autumn 1964, graduated from cne of eight
metropolitan Seattle high schools in June 1965, were living in the Seattle
area, and most importantly, (1) indicated on the questionneire their will-
ingness to retake the tests, and (2) had earned fewer than 100 hours of
college credit since high school. Of the 138 possible subjects so identified,
93 (50 females, 43 males) were able to complete the readministration for
which they were given $10.00 Llus ~~mr -—iidarice information based on test
results.

Procedure. 1In addition to the biographic dzta gleaned from the mailed
questionnaire, Ss retook tests yielding che following scores: Inglish
composite, vocabulary, English usage, spelling reading speed, reading con-
3$rehension, verbal composite, quantitative skilis, applied mathematics.,
gathematics achievement, quantitative couposite, space ability, and mechan-

ical reasoning. Test and retest scores were correlated ani change scores



correlated with educational and training experiences. Frequency
distributions for test scores and biographic information were developed. All

analyses were conducted separately for the sexes.

Results

Table 1 presents the distributicn of college credit obtained by females
and males over the preceding four years. Females had a mean of 39 quarter
hours, males a mean of 43, which difference, given the large variance in
both samples, was not significant. On the average this sample had completed
the equivalent of a year of college in contrast to the total group of 597
from which they were Qrawn which on the average was in the middle of the
junior year. Table 2 summarizes other post-high school education by sex.
Where the sexes differed the most was in current enrollment in college (72%
of the men vs. 30% of the women), and in extent of educational goals--58% of

the men indicated college work after the baccalaureate vs. 20% of the women.

i S

The women indicates ~ ' iate~ dates of completion of their educational
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goals--54% of them did not plan to finish school before 1973 while this was 5
true for only 28% of the men, zurrrising in the light of (1) time lost by |
men in the military, e.g., 22 of the 4% wer~ in the service in 1967-68, and
(2) the higher educétional gerls of the men. Vhile the proportions of each

" sex which had training other ‘than college since high school were roughly

the same. (70%), men got such treining in armed forces schools while the
women were trained on the job.
To characterize responses to all of these biographic items, the women

had gone to college immediat2ly after high school but quickly dropped out

and began working, which work they continued whether married or not. The
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Table 1

Distribution of Total College Credit for the Sexes

Credits
Females Males
(&= 50) (W= 43)
10 or less 10 6
11-20 5 b
21-30 6 2
31-40 T 5
41-50 3 8
51-60 2 5
61-70 3 1
71-80 . 8
81-90 5 5
91-101 b 1
X = 39 X = 48
SD = 30 SD = 30




Table 2

Frequencies of PFost-High School Experiences for the Sexes

Experiences Females Males
(N = 50) (W= 43)

Number schools attended after HS

0 6 3

1 25 25

2 13 12

3 2 5

L 1 0
First school L-year 29 2
First school 2-year 15 1€
In college fall 69 15 31
Associate arts degree 5 1

Number majors

0 8 5

1 32 27

2 8 11

3 2 0

Educational goal
Will not enter college 2 1
Some college work but no degree 7 0
Bus. or spec. trg for job, no degree 6 5
Asscciate arts degree 5 2
Nursing or other diploma wi/b degree 1 0
Bacheloxr's degree 19 10
College work after bachelors 3 i
Master's degree 6 16
Iaw degree O 2
Doctor's degree, other advanced degree L 3
Expected date of goal completion

Already completed 5 1
1970 3 11

1971 7 3

1972 3 10

1975 7 2

1974 3 2

1975 or later 17 8

No response 5 1
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6
Table 2 (continued)
Frequencies of Post-iiigh School Experiences for the Sexes
Fema .es Males
Experiences (N = 50) (N = 43)
Cther training since HS Ry 31
Apprentice program 1 1
Hospital nursing prcgram _ i 0
Business school program it 0
Other Jjob-related program 1s 2
Armed forces school 0 26
Cn-the-job training program 22 9
Unemployed 65-66 0 1
66-67 0 0
67-68 0 0
68-69‘ 0 0
Student 65-66 Ly 32
66-67 27 20
67-68 21 9
€8-69 15 19
Housewife 65-66 0 0
‘ 66-67 0 0
67-63 L 0
68-69 3 0
Employed 65-66 i 10
66-6T7 21 22
67-68 2l 32
68-69 30 23
Work status: 1665-66 66-67 67-68 68-69 1965-66 66-67 67-68 68-69
not employed 2 2 1 2 0 1 2 1
student, working part-time 23 12 6 4 21 12 2 7
student, working full-time 6 11 12 10 1 4 4 6
student, not employed 15 i 3 1 10 3 2 I
housewife (no work outside) 0 0 L 3 0 0 0 0
working full-time 3 13 21 27 2 8 10 10
working part-time 1 3 3 3 0 0 0 0
military O 0 0 0 9 15 23 15
Pleased with earnings
no response Or no current job 9 15
dissatisfied 10 13
satisfied " 25 14
very pleased 6 1
Currently employed 40 ‘ 28 (20 with
nonmilitary
jobs)




men, on the other hand, had interrupted college for military service, but
now were back in school, not working, at time of testing.

The women should be characterized four years after high school
graduation as in the work force. Cnly 3 of the 50 said in 1968-69 that they
were housewives, while 37 of the 50 were working full-time. Males, on the
other hand, tended to be still in the military or returned to school from
the military; only 16 of the 43 were working full-time. The forty women
and 20 men with nonmilitary jobs currently employed have been entered into
Tables 3 and 4 in terms of Roe's (1956) occupaticnal classification system.
Outstanding is the separation‘of the sexes into organizational activity
(female) and technical jobs {male). Not unexpectedly, none of these rela-
tively inexperienced and uneducated persons is to be fdund at Levels 1 and
2. "Organization" as far as the women were concerned, is a misnoﬁer;

There is not much menaging things in being a file clerk or running a letter
sorting machine or typing. And While their activities,'like those of men,
were largely in Level L4, the unionized male trades doubtless earn con-'
siderably bhigher wages.

Tables 5 and 6 relay the intended occupations of these men and women.

' There is the expected shift upwards from Levei 4 in the reai world to
Lgvels 1 and 2 in the hoped-for %brld of work. Women and men alike shifted
towards Group 7, General Cultural, in which the women saw themselves teach-

ing in high school and the men teaching in college. There was also a shift
in men away from technology to organization and an anticipated dropout
among women from the work fbrce'ten years hence. Thus, a background fector

which can be inferred in the sexes is "level of aspiration," and the men

%&;
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definitely had a higher one, vocationally as well as educationally, than did
the women. To what extent growth in abilities is shaped by such expectations
remains unknown.

What can be said about the present sample when tested in high school?
Male .. female scores combired, the uweans compare favorably with the popula-
tion tasied in 164, i.e., the present sample was higher on all measures but
one, ar? sizmifizzantly higher on reading speed, quantitative skills, and
applied ms¥hemat® :s. Separate sex norms were not available for WPC groups
tested befcce 1959. Comparing these men and women, then, with the earliesv
sex norms, Table 7 reveals that this sample is superior to the typical pre-
college testee. As in a previous study using freshman college norms
(Iunneborg and Iunneborg, 1968; ILunneborg, 1969) both in this population and
this sample, women did better than men on verbal things and men were superior
in quantitative skills, spatial ability, and mechanical reasoning. I% schould
be remembered that these comparisons are between a population of high school
juniors and the present sample tested as high school Seniors.

The important features of Table 8 are the following: the pattern of
sex differences observed in high school disappeared upon retesting. Gone is
(the nonsignificant) female superiority in English composite, vocabulary,
English usage, reading speed, and verbal composite scores. The only tning
at which these women were still better was sPeliing. Cn the nonverbal tests
the men grew increasingly superior in each instance. The column labeled
"male minus female mean score increases'" shows that even with respect to
spelling, although the males were still less proficient than the females,

they gained more in spelling ability in the preceding four years. These

14




1
Table 7 >

Means, SDs, and Sex Differences on Test Battery Administered to
all High School Juniors, Spring 1969 (Normative population) and to
Non-University Sample Tested Autumn 1964

Females Diff ilales Diff Male-female
2-1 2-1 mean
Test N 15,250 15,150 differences
1
N 50 L3
2 — —
X SD X SD
EC English 1 49.6 .4 2.9 46.9 9.5 0.1 -2.7
composite 2 52.5 9.8 7 49.0 9.3 ’ -3.5
V  Vocabulary 1 49.1 10.2 3.6 48.1 9.8 3.1 -1.0
2 52.7 9.7 Y 51.2 9.4 : -1.5
EU English usage 1 49.3 8.2 1 46.2 8.5 1 -3.1
2 50.8 8.9 * 47.9 8.9 7 -2.9
S Spelling 1 50.0 9.5 3.2 46.7 9.0 1.7 -3.3
2 53.2 11.8 T 48.y 9.6 s -4.8
RS Reading speed 1 48.1 8.0 5.4 U4B.9 8.4 3 0.8
2 53.5  11.1 52.h 9.7 w2 1.1
RC Reading comp 1 48.4 10.4 3.3 48.2 10.9 1.0 -0.2
2 51.7 8.7 7 52.2 10.6 ) -0.5
VC Verbal 1 49.1 9.4 3.0 46.2 9.3 3.0 -2.9
composite 2 52.3 9.6 'S h9.2 9.4 " -3.1
QS Quantitative 1  148.0 9.9 g 523 1L 5 0" .3
skills 2 50.6 8.1 ~*¥ 55.3  10.7 ) h.7
AM Applied math 1 5.5 9.3 1 49.3  10.6 6.6 3.8
2 50.6 8.1 5- 55.9 10.7 ) 5.3
MA Math achieve 1 47.3 6.9 ~ = 50.7 7.9 3.3 3.4
2 50.0 9.0 =1 54,0 11.3 e 4.0
QC Quantitative 1 47.9 8.3 2.9 51.6 9.4 5.8 3.7
composite 2 50.8 8.2 7 s5h.y 11.2 . 3.6
SA Space ability 1 45.0 9.6 L.8 k7.1 10.1 , 2.1
2 49.8 10.4 Y 53.0 10.4 5+ 3.2
- MR Mechanical 1 42.8 5.8 - 5.0 92-3 10.0 3.8 9.5
reasoning 2 44.8 5.3 Y 56.1 11.2 ) 11.3

Note.~-High schcol junior normatiye_data‘(l)'fOllowed_by non-college sample (2).
Sc?res in standard score form, i.e., X = 50, SD = 10 in normative population.




Table 8

Means, SDs, and Male-Female DifZarences for Re- and Pretests

in Non-University Sample for the Sexes

14

Females Males Male-female mean Male-female
(W = 50) (Iv = 43) differences mean score
Test _ _ increases
X Sh X SD

English 1 52.50 9.83 4LE. a8 9.28 ~3.52
composite 2 53.32 3.93 53.36 9.78 0.54 L. 06%*x
Vocabulary 1 52. 70 9.65 51.23% 9.39 -1.h47

2  57.06 8.92 56.81  10.23 1.75 3. 00%%
English usage 1 50.84 8.85 47.88 8.89 -2.96

2 50.40 7.40 50.12 8.35 -0.28 2.68%%
Spelling 1 53.183 11.75 48.40 9.56 -l . 78%

2 56.48 10.68 52.65 10.32 -3.83 - 95
Reading speed 1 53.52  11.07 52.35 9.72 -1.17

2 51.0L4 8.18 54.63 7.91 3.59% L. 76%
Reading comp 1 51.68 8.73 52.16  10.55 0.48

2 52.92  10.6.4 56.70 9.77 3.78 3.30
Verbal 1 52.30 9.63 4o.21 9.36 -3.09
composite 2 54.48 9.05 54.30 9.76 -0.18 2.91%%
Quantitative 1  50.60  8.05 55.30  10.70 L. 70%
skills 2 . 50.14 8.22_ 59.16 11.98 Q. 02%%*% L. 52%%
Applied math 1 50.58 8.13 55.88  10.68 5.30%% ;

2 48.22 8.39 55.33  10.8L 7. 11%% 1.81
Math achieve 1 50.02 8.9 54.02 11.32 4.00

2 48.58 5.88 55.61 8.61 7. 03%%% 3.03%
Quantitative 1  50.78 8.17 54.40  11.17 3.62 -
composite 2 50.24 7.05 56.81 9.56 6 .5T*% 2.95%
Space ability 1 49.76  10.43 52.98 10.38 3.22 °

2 49.50 10.32 54L.91  10.36 5.41% 2.19
Mechanical 1 L. 76 5.25% 56.12 11.23 11.36%%*
reasoning 2 44 .80 6.79 57.40 11.05 12.60%¥%% 1.24

Note.--First administration (1) followed by second ‘administration (2). Scores

in standard score form, i.e., X = 50, 8D = 10 in high school normative population.

¥p < .05, ¥¥p < .01, **%¥%p < .001 levels of significance.

The column to the extreme

right is male minus female mean change; positive entries indicate male mean change
was greater than female mean change.

ERIC

Full Tt Provided by ERIC.



15
male minus female gains are cri ial--in eight instances males gained
significantly more. In the pr -ious szudy (Lunneborg, 1969) both men and
women gained in all abilities =. a result of successfully completing college.
The sex differerces in that col. >ge sample (females slightly superior ver-
bally, males superior guantitat .zely) true in high school were still true
after college, and men and wome) matured intellectually at the same rate. As
Table 3 in Lunneborg and Iunnebirg, 1358, shows, the amounts of gain in men
and women did not differ. In t*e present sample, however, in the absence of
continuing education, females (1) lost their verbal superiority over males,
(2) did not mature (slightiy) as did males, and (3) actually declined in
several abilities, particularly =mthematics. |

Figure 1 illustrates this decrement in performasnce for the current
female sample. Entered for contrast are the gains observed in the success-
ful collegiate sample. Especially interesting, in light of their technical
occupations and technical military school training, is the greater increasé
among noncollege males on the verbal tests than on the nonverbal tests. Note
that the college experience helped women particularly in spatial ability and
mechanical reasoning in comparison to the technically employed males who
might have been expected to grow more than any other groups in these special
abilities. Frequency distributions of test change scores for the sexes are
given in Table 9. Most changes are between plus and minus 10 standard score
points. The table »eflects the tendency illustrated in Figure 1 for males
to gain and females to decline.

While Table 2 suggested critical differences in jobs and educational

plans between the sexes, when intervening educational experiences were




16

- *§ 9TqRl, WOXJ PIATIID
§989% JIOJ SUOT3BTASIQQY .HQM\Amm - mmv ST 9eyj ‘seTdwes asayq JO UYOBS 0 UOTFBIGS TUTUDE
Tooyvs YTy 9Y3 JOJ SITUN UOTHERTASD DIBPUBYS JO SWIS] UT S9SBOJIOUT URSW POTEBOS-~*990N

988TTO2 JO 9nO pue UT SUTBd TENJOSTTIUI T 2ans1g

1599 T®BAJISAUON $1S99 TRQJISA
40 ¥S 00 VW MY S® DA 08 M s nd A "
~ T 1 I 1 ] i _ _ i ¢ -
.\.\\‘ ,/ i N .
\ t-
/ \ i
, \
! Y Lia.u -
- I N ; 8
ez A 0°0 2
/ R
1T
/ / \ | o
. \ 12’ o
\ o
. A ¢
/ / - m- m
/ s o
. . (&R
L 1" F
- (]
\ \* :
. \ ~ G* 7
\ \ " ¢ &
\ w.\\ <19
. / - ).
A9
soTBWa] UWOHHOU tesser s .
S9TBW 939T[0) — =— — 46
saTeual 9F9TTCO=UON =======s=== . _ ;
doT |

saTBW 3BOTTOO-UON




17
correlated with test difference scores (Table 10), the correlations were
generally low and nonsignificant. One would have to conclude that what
education had occurred had had little impact on abilities. The small sample
sizes make interpretation of the correlations difficult and leave open the
question of just how degrees of limited education effect intellectual growth.

Table 11 is a testimony to the stability of this precollege battery.
Odd-even reliabilities from an old high school sample are included for com-
parison with the test-retest correlations for the sexes in both the
university sample studied previously (ILunneborg and Iunneborg, 1968) and the
present non-university sample. The tests are remarkably stable in both
groups. Looking at differences between the sexes in these stability coeffi-
cients, in the university sample, fcmales were less stable than males in
mechanical reasoning and men 1less stable in quantitative skills; in the
non-university sample, the reversevof this occurred, with quantitative skills
less stable for females.

Teking the two studies together, in both there is evidence that within
each sex subjects change by a relatively constant amount. Given continuing
education, males and females matufe intellectually at the same rate. Given
a lack of such education, the sexes differ in maturation of abilities--men
grow, women do not.

A limitation to these two studies is the great homogeneity within each
sample. The finding in both instances that variability in intervening
experience was unrelated to aptitude change (Lunneborg and ILunneborg, 1969)
cannot be interpreted as meaning that no such relations exist. Had it been

possible to study a larger group very heterogeneous with respect to educational
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Table 10 d
Test Difference Score Correlations with Intervening

Bducational Experience for the Sexes 3

r'emales Males
Test Job-relsted oot cgiiige foress 0T cgiizée %
credit school credit

English
composite 11 11 -08 09 -41 12
Vocabulary 08 02 -12 01 . =27 i
English usage 05 00 -01 01 -19 -0k
Spelling -02 19 18 15 -32 (0'3)
Read speed 10 12 25 25 00 -09 :
Read comp oL -0l 25 06 | 2l -08 :
Verbal
composite 11 Oh -12 Ol -16 03
Quant skills -0& -0k =02 -12 21 03
Applied math -01 06 03 | -14 -02 10
Math achieve 09 12 _c6 00 13 ~08
Quant ‘ . |
composite 08 -13 03 00 -06 -26
Space ability 11 00 25 08 09 00
Mechanical reas -12 -32 02 -17 ~10 03

D A R ey B B e T e S RS AT EA e ¥
N R i B S Saaa
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Table 11
Stability Coefficients for Test Battery over Four Years in
University and Non-University Sémples by Sex

(Decimal points omitted)

Non-University University
Odd- -F M-F
Test even Females IMales Non-U Females Males U
reliability (N = 50) (N = 43) Diff (N =59) (N =67) Diff
English
composite 86 91 05
Vocabulary 95 92 88 -0k 71 Th 03
English usage 91 31 88 07 65 81 15
Spelling 85 84 80 -04 67 72 05
Read speed 29 L6 17 53 Ll ~09
Read comp 82 75 59 -16 52 63 11
Verbal
composite 88 92 ol
Quant skills 76 89 13% 60 48 -12%
Applied math 85 62 76 14 62 62 00
‘Math achieve 92 69 85 16 79 79 )
Quantitative
composite 72 83 11
Space ability 84 80 80 00 71 76 05
Mechanical reas 75 63 77 14 53 85 304
*p <-O5
**p <.0Ll-
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experience, such relationships would be expected. However, at the same time,

the stability of the tests could be expected to decline.

Conclusicn

Perhaps the most important summary statement is the one above regarding
similar intellectual growth rates in the sexes in a sample which completed
college and dissimilar intellectual growth in a sample which did not go to
college. Men and women of equal ability in high school, and with equal
amounts of further formal education since high schcol, were found to be quite
different four years later. The women grew less on all tests. They lost
their accustomed superiority to males in verbal abilities and they did more
poorly on the nonverbal tests than they had in high school, resulting in
gross inferiority tg men in mathematics. The hypothesized reasons ‘for the
difference; given that the amount of intervening educational experience was
not different, are- several: males continued to grow (slightly) intellec-
tually because they hgd a higher educational and vocational level of aspira-
tion demonstrated-bx sqdh variables as greater current enrollment:in eollege,
higher and more immediate educational degree plans, higher level. of occupa-,
tional intention-~all psychological variables. This study is a stark
demonstration of the combined effects of withdrawal from education and of

limited life goals upon intelligence.

<3
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