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SOME CONCOMITANTS OF VERBAL-QUANTITATIVE APTITUDE DISCREPANCY

i

Mauritz Johnson

-~ .
- -
- 14

Se .o State University of New York at Albany
: 1975

Without doubt the most comﬁon measure used in educational

. seleétion, placement guidance, and instructional aQ:ptation is some
¢ i1
® general indicator of scholastic aptitude, whether expressed as an IQ

‘t

ratio or as some kind of norn-referenced scdre. Some scholaatic
aptitude tests are a blend of verbal and quantitative items, and the

~

. single score makes no differentiation between these two facets of

and quantitative (or nbn~-Ianguage) sub-ascores, which may or may not be

v

.The Discrepancy Phenomenon

Verbat-and—quantitative aptitudes are of .course highly
correlated, perhaps at about the level of .70. Therefore, for most
students there is relatively little discrepancy between them. But for
a small proportion of students the discrepancy between V-score and
Q-score is very great, in one direction or the other. Ordinarily,
when we think of deviant cases, we think-of those at the extremes of
general intelligence -~ the very bright .and gifted and the very slow

and mentally handicapped. But these deviants on the overall scale

Dr. Gecrhe J. Posner, now at Cornell University, provided valuable
assistance and useful suggestions but bears no responsibility for any
errors or misinterpretations in this report.

o

combined into an overall index. ’ . \

intellectual ability. Other'testé,'houever, yield verbal (or language)

\
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.~ necessarily have relatively little discregancx between their V- and

a ‘ Q—scores for the mean of two scores cannot be very high (or very low)

- unless both scores are very high (or very low). The deviants with

| 2 . which this study concerns 1tse1f ’. however, are those who are highly
discrepant with respect to V and Q, and though it may seem odd until

one fhﬂké about it, these students classify approximately "average"

v 3

o . on the dverall ability scale;- their high sub-eptitude compensating

for their low one. o -

~

Ye!:' suchg‘highly discrepant individuals mﬁst, .11: ,woe'lsl.seem, //

be quite different from the maj’oritj of "average" studente?, éh}se. sub-
. aptitudes are consistent. If one might use a person's arms as an
analogy to the two sub-ap.titudes, v and‘ Q, then one could envision some
indﬁiduals both of whose arms werx enuaually long, or both unusually . h
sho‘rt, or both quite normel rin length. But then there miglrg: also be
some with a long right arm and a'short: left one, or vice versa, and
b ’ while it may well be that the combined arm length of such a person may
be quite average, he surely differs significantly from a person with
two equal arms of average length. Although it is qv:xite oposeible to
expiain disparity of arm length by suggesting that some factor caused
one of them to grow exceptionally long, it seems probeble that most
people would be inclined toward the explanation that s\onething happened
to stunt the growth of one of them and thar had not thie f/aetor inter-~
fered, both arme would have become the length of the leng/er one. Adding
the familiar notion of over-compensation, one might refine the hypothesis
slightly by predicting that, under normal conditions, the pair of arms

would have attained a length somewhat less than that of the longer one.
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To return from the fhysical analogy to.the‘menfal situation,
one Qight suggest that in the case of an individual wiﬁﬁ greaf V=Q
discrepancy, somethiﬁg occurred genetically, experientially, or both,
to stultify one sub-aptitude, and that had this not occurred, the %ﬂéif

individual would have become fairly V-Q consistent at a level somewhat

‘ below that of his higher sub-aﬁtitudei Thus, his overall intellectual

) ro P
. aptitude would have been considerably higher ‘than his present "average"

status. He may in fact have little in commbﬁ'with non-discrepant

individuals of average ability.

Purposes of the Study
The burpbses of this study were (1) to test this hypothesis

. . _ » )
that students with great aptitude d{gsggpancy resemble those with

_consistently high aptitudes.ﬁore than those of average aptitudes, (2) to

.identify factors in the b&ckgroﬁnds of highly discrepant individuals

which might have been associated Qith the emergence of the discrepancy,
k3) to determine whether there is a pafticular time in the fife'hf ;
child when such discrepancy tends to become noticéable; and (4),to'
ascertain the effect of the discrepancy on college achievement.

Since very little,'if any, attention seems‘to have been.given
to the phenomenon of aptitude discrepancy Qnd its etiology, this study

must be viewed as an exploratory one in-search of clues wvhich-might

merit ploserkinvéstigation. Its findings are necessarily suggestive,

. rather than definitive. The establishment of any cause-effect relations

with resbéct to any promising variables would require furth.r study

- within an experimental design.
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Some Previous Studies of Aptitude Discrepancy

. . A
‘Felatively few researchers have investigated discrepancy

. between verbal and quantitative aptitude. Nevertheless, on the basis
of case studies, Wells (1946) suggested that this variable is important
in personality structure, and Munroe (1946) found considerable differ- _
ences in the Rorschach projections of college students with V-Q aptitude

.discrepancféi?”_lhéseaﬁith high verbal and low quantitative aptitude
(V-discrepant) tended to use'"human movement":more in their protocols,
whereas their opposites tenoed‘to use "fornf more. Although Munroe

'concluded that neither group was better "adjusted" than the other,

Altus (1952), in a study of 200 college wonen, not only confiried’that

the Q-discrepant type was more "form-bound and literal," but found

further-that this group was more anniousg‘straight-laced, conventional,

~—

. dysphoric, and immature. The suggested explanation wags that having
\—/ »
initially not learned to read well, they dutifully continued their

eduéational careers in response to various social pressures, but find

little pleasure therein.\ ) g

y
Sanders et al. (1960) identified a number of differences both

'between the two discrepant groups and between these groups and subjects
who were high.in both aptitudes. Differences were reported for college
_ grades, personality factors, reaction time, and metabolism. The ,
o V-discrepant group tended to be more imaginative and autonomous, had
less endurance, somevwhat faster reaction ti-e,'and strikingly lower

urine flow, and described themselves as rejecting authority and having

an intensional or personal orientation and greater ambivalence. Compared

toe
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.hereditary and environmental influences. Q-aptitude appears to be

-5- . .
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to.non-discrepant students, both of the discrepant groups had somewhat
lower college grades but since the ngroup took a higher proportion

of verbally-oriented courses and the Q-group took a higher proportion

" ‘of quantitative courses, their grade point averages were similar. ’

¢ Numerous studies of correlates with quantitative aptitude

0 *

have been reviewed by Stafford (1972), providing evidence of both
associated with masculinity, affected by parental attitudes and partic-
ularly by absence of father, and unlike vocabulary, subject to
deterioration with aging. Stafﬁord's own statistical analysis of data
on twins produced % bimodal distribution that suggésts a sex-linked
hereditary factor, the lack of which sets a limit on the development of

. ' ]
Q-aptitude even under the most faverable °nvironmental conditions.

—

Procedures ' .

The study was condncted over a period of four'years. Two
samples of students participated, one selected from the classes of
1969-72 at State Uninersity of New York at Albany and another from\the
classes of 1974 th\1975 at that institution. ‘

Ea:h sample included four categories of students:. a V group
with high verbal aptitude scores and low quantitative'scores§ a Q group,

K

also discrepant but in the reverse direction; a non-discrepant H group
whose verbal and quantitative scores’were both high; and an A gronp,
also non-discrepant, with both scores approximately average. Thus,
only the H group had a high overall aptitude; the other three groups
were all average, the A group being consistently so; the V'and Q srobpe

exhibiting great discrepancy between the aptitude components.

p
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* - -The tests on the basis of which the participating students
" were selected are: (1) the New Ygrk State'Regents échqiarship E;aminftiqn
(RSE) for the clésses'of 1968—72'and (2) the College Entrance.Examination '
Board's $cholastie Aptitude Test for the classes of 1974-75. Appropriate ) -
cuttiné points were seiected to prouide maximum separation of the four

groups. (The fifth possible grnup, those with low scores on both
o . P2 N
: aptitude components, was not included because few, if any, such students N I
are admitted to the university ) Figure 1, based on the first four-class

college sample, i11ustrates the distinctions among the four groups studied
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Figure 1. Defined aptitude groups and location of
first sample within them.
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Somewhat different'questlonaaires were answered by the two
sample -groups. The flrstsurvey 1nstroment was longer and lhel ad
openwended‘queatiods about recalled ehildhood expefiences bearing upon
respondents' attitudes toward verbal and quantitative activities.

It had been planned to follow up the questionnaire with

inteaviews of a sample of the respondents; but none of them responded
.that he felt he would have anything further to add that would warrant
an ihterview, and therefore, nc incerviews were conducted. The
responses to the open-ended questtons were, in fact, quite thorough
and seemed &houghtful and there may indeed have been little to be

gained from time~consuming interviews, considering the exploratory

/

_nature of the atudy, . VAR

The secord sample was given an instrument in whieh unpromising

items in the original were omitted and no open-ended reaponses were
N
required.

The college students in the first sample were also aaked to

authorize their former school principals to supply 1nformation on their

grades 1n English and mathematics thtoughout_the-elemenfary and secondary:

1

school- grades and to furnish the name and address of the principai.

(I is interesting to note that a number of them cnuld not even recall

'his name.) The requests were thereupon mailed to the principal;, and

‘'while the numbér of responses was good,(their completeness was not. Many

schools apparently do not retain records of pupils' performance in the

elementary grades, and some schools do not assign any grades other than

. "S" and "U." Among those who do give norm-referenced grades, the

marking system varies, and it was necessary, therefore, to establish|a

. s
’ J
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standard, though érbitrary, conversion systeh_in order to analyze the

S

* data. The inaccuracies in this procedure are recognized, glthpdéh they

may not be an& greater than thé'differencee in 1nter§retation between

.~schools ostensibly using the same ndrking system,

T\\\\\\\\Iable 1 shows the relative frequency with which students
meeting the criteria for the four study groups were to be found 1& the
first university population sanpled. Each\discrepant group represents
less than two per cent of the studenthpody and neither of the non-
discrepant groups exceeds grgatly five per cent of the’total. ;n all,
oely 7SQ etudents out of more than 6,000 were eligible for participation

in the study. The RSE scores which served as selection criteria for

the four groups were as follows:

Group V-score Q-score v4Q v-Q
Q <62 I 384 s e -
H >82 “r>84 - -
A - —  _ 140-150 (-8)-(+8)

|

*Raw RSE score doubled, since.maximum Q-score is 50, whereas maximum

“V-score is 100.

Table 1
Number and.Percent of Students in Each of
Four College Classes Meeting Criteria for ]
Groups Studied
\ -

Class Class V-group Q-group H-group A-group
' __size N Percent N Percent N- Percent N/ Percent
1969 1344 27 2.0 18 1.3 46 3.4 5 4.3
1970 1504 l21 1.4 30 2.0 75 5.0 . 471 3.1
1971 1504 2.5 32 2.1 62 4.1 S 2.3
1972 1755 - 32 1.8 22 1.3 137 7.8 4 4.9
Total 6107 118 1.9 102 1.7 320 5.2 214 . 3.5

i
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® o " For the secoi\(l sample, the cuttiné scores on the CEEB SAT )
Q‘ e
vere: .
. ' ‘\/'
Group - V=gcore Q-score Aaat] " Q
" . V.~ —~7 >1700 £ 550 .
Q £ 550 , >700° ' .
H > 700 . > 700 .
" A . >1230 >0

< 1270 £ 20 .




Characteristics of Students with Discrepant Aptitud&a

Trueqto the cultural stereotype, the V group was predominantly

female and the Q-discrepant students were predominantly male. Aptiﬁﬁde
discrepancy also proved to be related to college major and grade point
I o
aver?ge'and, as'might be expected, to attitude toward, literature and
: . . o >

. . .
mathematics. . : N
,/ ~

N
~\

v -

Sex a&o Aptitude Discrepancy

'\ The sex dlstribution by sroup is shown in-Table 2 for the two "
samples, The percent of -alee in the two discrepant groups {V and Q)
combined is 46.?, and in the two non-dincrepant groups (H and A) it is
40.5, a non-significant difference (p=.39). But among all four groups
-in the combined samples, the Chi souare is 54.1, which with df-3 far

,xceeds the 11.3 asgsociated with .01 probability. There 18 a significant
sex difference among the groups, and it is between the V and Q groups.
Females. are more iikely to be V-discrepant and males, Q-discrepant.
- Table. 2
Qex Distribution of Respondents, by Sample and Group ({n percents)

~ Group

Sample

A

Q

Hi

A Total

First

_-(4 college years)

Second

(% college years)

Combined

Samples

N=55
22
78

N‘33*
82 .
N=88

20
80

N=51
75
25

N=36
72
28

N=87
74
26

-10-1 .,

N=63
37
63

. NS4

56
44

Ne117

45
55

P g

N=50 N=219
30 40
70 60

Ne=38 - -
39
61

N=88

-.34

66

/
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Aggitude Discrepancy and Coll_ge Major

The participating college students vere asked to indicate
their actual or, antiéipated major fields of study. All but twelve of
.the 219 respondents in the first sample listed a major,. and all but
,three of the 161 in the_second. Six double majors were reported by

Vthe'latter-group,‘making-the total of responses 164. For analysis,

- the responses were grouped into five'categories: humanities'(including

arts), mathematics, science (including nursing and medical technology),
social\science (including history), and business. The two samples
_.differed significantly iﬁ'their overall distribution of majors, Chi

" ‘gquare in Table 3 being 9.66 (d£~4, p<.05).

- = | Table 3, -
Overall Distribution of College Majors, by Sample -

P

Sample I (1969) Sample II (1971)  Combined
Major Freshmen-Seniors Preshmen-Sopliomores) Samples

o N=207 . N=164 N=371
Humanities - ™ 34 39 ' , 36
Mathematics - .18 18 18
Science, tech. 15 22 18
Social science 23 17 20 -
Business 10 o4 ] T |

Table 4 reveals that the H-groups in the two samples were
temarkably similar with respect to college majors. Compared with the
first sample, however, a larger proportion of V-discrepant students
in the second sample anticipate a major in the humanities and a smaller

_proportion in the social sciences; more of the Q-discrepants in the ’

second sample plan on\mathenatics snd science, fewer on business; and

‘ . among the average students (A), igher percentage of second-sample

L
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reséorident;s plan to major in humanities and science, and a lower -

p/e"rcen_tage in the.social sciences.

\
There are at least two possible explanations £or these
. e
differénces: (1) a shift in interests occurred in the tho years which
1n'tervene::f between the 9ainp1es or (2) since the second .sgmple consisted
only of freshmen and sophomores, their tentative choices are less stable /
e . :
and’' may latgr/cdme to resemble more those of the-first sample, which /
P ‘ R . ,
inciluded upper classmen. ’
)
3 ' . Table &
D/l'stribution of College Majors of Four Study Groups in Two Samples
L ) (in percents) .7 %
Group ’
.- v : Q - H A
Sample 1 I1 "I II I I1 I 11
N=51 32 Ne49 37 . N=62 57 N=45 38
Major R )
" Humanities 59 75 4 -5 34 35 . 38 47 e
Mathematics 0- 4] 41 49 21 19 9 3
Science,. tech. , 6 13 16 27 19 18, 20 32 /
.Social sciences 33 13 10 11 19 25 29 16 ' v
Business - Z o 29 8 7

6. & 4 3
o ;. .

;a-
A clue as to whizh of Lhese explanations is more likely correct is gained

‘-"-l.“

by separating the upperclassmen in the first sanple from the freshmen

and sophomres, as in Table 5. The higher percentage of upperclassmen

~

majoring in business may be attributable to a greater incidence of

t’ragsfei' students 1n that field. Most of them were Q-discrepant. Aside

from business, the only rev/ersal'of order is that between sciences and
social sciences in the se?ond sample, a tendency which can be 36ted in

Table 4 for all groups except Q.
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Table 5
Distribution of CGollege Majors of
Upper- gnd Lower-Classmenn in Two Samples

N (in percents) ,
' ‘1965 Sample (I) 1971 Sample (II) N

Upper Lower Lower

) Classmen Classmen : Classmen .
Major = -~ N=77 N=130 =164
Humanities - 35 31 39
Mathematics 17 13 18
Science, tech. ‘13 15 22
Social sciences 21 28 ) 17
Business 14, 8 4
Total 100 . 100 100

— - p = -

The differences between the two sampies appear, howayer, to

be within, rather than betwesn, two main groupings, (1) humanities ~ . e T

’ social sciences and (2) matheuatics - gcience - business.’ the‘?iret
sample, 57 per:cent were in the firat of these categories, compared
with 56 per cent in the second sample. Therefore, by using this
dichotomization it was possible to combine the two samples to compare
the four study groups. It is evident from the totals in Table 6 that
the two discrepant groups differ markedly from eact other in a way ' that
might be expected and that both differ significantly from the non-

4
discrepant groups.

However, since the.discrepant groups also differ markedly in
sex compesition, and since females have a greater tendency to major in
humanities - socia} sciences (67 per cent in the combined samples versus
only 43 per cent of the males), it is necessary to examine the'distri-

!

bution of majors acroses the four groups separately for each sex. The

?

data in Table 6 show only slight differences between the:two sexes.

Clearly, aptitude group affiliation is more highly associated with choice




i
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' : - _ B
of major than sex is. Moreover, aptitude discgegancz is more significant :
than“oﬁerall aptitude level in determining major. The group vith the
highest ovefall a;titude (1) does not differ greétl& from the average
group (Ai wifh respact to choice of majo;. But =2ach of these non~

discrepané groups 17tdistinet1y different from both the Y~ and the Q-group.

g Table 6 .
Disttibution of Respondents in Combined Samples Majoring in Humanities !

or Social Sciences, by Group and Sex (in percents)
: . Male Femaie Total
Group N=69 - Ne=142 - N=211 ’
L -V g 88* 91 90 N
s ) Q i6 13 . 15
d 53 59 56
. - A 61 71 67
' Total 43 67 : S~ . 57
*Read: 88 percent of males in V group majored in humanities - social

sciences, etc.
d ) S ) \\

If one were to treat the two discrepant groups as a single

entxyy the average percent majoring in the humanities - social sciences
. would be 52.5 percent, very simiiar to the 56 percent of the H-group.

The similarity extends to the five categories of majors, as shown in

Table 7. The "discrepants,” though "average," resemble in ;ﬁeir choices

of major the H-group more than they do the A-group. Thus, having one

extremely high aptitude, either V or Q, results in certaiu!choices of

) major field; having both aptitudes high permits a choice of fields 1like
that of either of the discrepant groups; but having neityer a high ¥ or

) . |
a higp Q aptitude results in a different pattern of cho%ées. It is not, ) [

apparently, the average of the two aptitudes that gove;ﬁs the choice,

~  but rather the magnitude of one of them.
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Table 7
Distribution of College Majors of
Combined "Discrepant" Groups Compared
with Two Non-discrepant Groups

(in percents) .
Group

Z%) H A

~..c. Major . - N=169 N=119 N=83
) Humanities - 3% 34 42
Mathematics 23 20 6
Science, technology 15, 18 25
Social sciences 18 22 23

. Buginess 11 5 4

Aptitude Discrepancy and College Grade Point Average .

If aptitude discrepancy .is rélated to’choice of college major,
it may also have some bearing on studenfg' ;chievementﬂ;n college, the
depenéent variable which aﬁtitude test scores are most commonly{useéztd
predict. The respondents in the first sample Q;re asked, therefore, t&?h
report the;r.current cumulative grade point average (GPA). Depending on
their class status, they reported averages based on from one to four
years of college work.\)The respondents were requested fo-indicate
whether the average they Qere reporting was exact or estimated. A spot
check of reported averages showed that the éstimates were*éxtgemely
accurate, leading to the conclusion that extracting official data from
the University;slrecords would' not yield aq increase in Precision
commeénsurate with the effort involved.

.The mean GPA for each of the four groups is given in Table 8,

together with its standard error, The highest possible GPA is 4.0,

L
/
,

17
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. Table 8
Mean Grade Point Averages of Discrepancy Groups
Group = N ‘Mean ‘S. E.
54 2.79 - .058
51 2,57 .058
62 2.92 .060
47 2,70 .062

The differenceézbetﬁeen mean GPA's of the six possible group

pairings are shown in.Table 9, with the standard error of each difference

»

e WSS
\\\and the corresponding t ratios. Three oﬁqpﬁe differences are significant
14 .

. \
> at thé .05 level or better: CPA's of the H (h;gh aptitude, low discrep-

i

\ ancy) group exceed signtficantly those of both the discrepant Q group
.001) and the non-disdtépant A group (.05), and the GPA's of the Q group

are:also significantly lower than those of the discrepant V group (.01).
7 . !

Table 9
Differences in Mean GPA Among the Groups

Groups * 'Difference S. E. of -
Compared df - of* Means Diff.
v-Q . 103 +0.22. 0.082
V-H 114 -0.13 0.083
V-A 99 +0.09 0.085.
Q-H 111 -0.35 ) 0.083
Q-A ‘ 96 - -0.13 0.085
“H-A 107 +0.22 0.086
- .05 *% ~ ,01 kk%k -~ 001

Since groups differ in their major field choices, some groups
may follow programs that are ;ore difficult than others or at least may
take courses in which high grades are rarer. Thus, the fact that'the Q
group has the lowest mean GPA may be attributable to -their taking manf
more science and mathematics courses. But with that caution in mind,

one may also note that in every significant difference, the higher group

16
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has very high V-aptitude scores. The influence of the V-aptitude compared

with the Q-aptitude can be geen vividly ih Table 10, where individuals

are classified b9 one aptitude at a time.

Table 10

Relation of V- and Q-scores to GPA

‘Aptitude

Verbal
Quantitative

.

High . Average Low
Aptitude Aptitude Aptitude

N GPA N . N

116 2.86 2.70 2.57
13 2.7% 2.70. 2.97

Aptitude Discrepancy and Attitude toward English and Mathematics

The students in the first sample were asked to descrfﬁs\:n

a five-point scale their general attitude toward ‘literature and reading

(English) and. toward mathematics when they were students in elementary

LA )

andbsecondary school.

. indicates the most favorable attitude.

‘)l

The results are shown in Table 11, where a "5"

7’

Table 11

Attibudes of First Sample Groups toward English and

/ Mathematics in School (in percents)

i

Attitude
toward
Subject

0

Group

Q
N=51

English
- Low 1

2
3
4
High 5

10
. 33
\26

29
\ 2

Mean Attitude

Mathematics
Low 1
2
3
4
High 5

12.8
=

22
20 44,
76 N 27

Mean Attitude

407\ , _‘.‘309
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'A Chi square analysis of the actuai_numbers 6T*respondents~\
expressing each attitude, with 1 and 2 responses and the 3 and 4
responses combined indicates that for botn English';nd mathematics
‘differences in attitude among groups are gignificant at the .001 level

(df=6). Most notable are the findings that over 40 percent of the

Q-group disliked English, whereas virtually no one in the other groups

did° and over 50 percent of the V—-group disliked mathemstics, whereas
the most in any other group was 12 percent of the A group. Figure_z
shows the "cumulative frequency lines for the attitudes of the four .
groups towsrd the two subjects. The non-discrepant éroups are most
similar with respect to attitude and the two discrepant groups are most
different. The success with which an aptitude test distipguishes groups
on the basis of attitudes is shown vividly in ‘Figure 2. .
With the second sample, data regsrdiné attitude shifts were
obtained in a different manner. Instesd of indicating whether, in what

l

’ direction, and when an attitude change occurred, these respondents were Lo

‘4-"-'9"134!
2 kS 4
. Attitude tovard English ' Attitude toward Mathematics

Figure‘z. Attitudes of four aptitude groups in first sample toward English and
mathematics (cunulative frequencies). ’

-.,‘

[KC N 5y .

T rowaed vy £ K
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asked to describe their attitudes toward each of the two subjects at

three points in time: * at the present time (college), at the age of

fourteen (secondary school), and at the age of ten (elementary school) .

‘ The resulting mean attitudes are given in Table 12, a neutral attitude

being 3.0.

/" Table 12
Mean Attipudes of Second-Sample Groups
Toward Euglish/ﬁnd Mathematics at Various Ages
Toward English o .~ Toward Mathematics
Age Age -/ _ Age  Age
Group 10 14 /College 10 14 College
NV 4,5 4.5 /4.8 3.0 2.7 2.0
P I R /3.0 4.4 - 4.6 - 4.0
7 H 4.0 4. 0/ 4.3 3.8 4.1 3.3
A 3.7 3.9 4.4 3.7 3.9 3.4

/
/ R /

Betweeﬁ/higp school and college,’ there appeare to be a
tendency for attiéude toward English to become slightly more favorable
in all but tE:JQ group and for attitude toward mathematics to become
considerably less favorable, even on the part of the Q group. If an
average of the eetitude scores at ages ten qu fourteen is takeh_to
‘represent a response similar to that given by the first sample regarding
their attitudes while in school, a compeiison can be made as in Table 13.
The attitudes of Sample 1 are generally somewhat more extreme, but the

pattern is identical in both samples. .Aptitdde.and attitude relate

perfectly.
- ) Table 13
Mean Attitudes Toward English and Mathematics
in School for  Groups in Two Samples
English Mathematics
Group - Sample 1 Sample 2 Sample 1 Sample 2
v 4.6 4.5 2.4 2.8
Q 2.8 3.2 4.7 4.5
H 4.6 . 4,0 3.9 3.9
A 4.3 . 3.8 3.9 3.8

1))
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The Development of Aptitude Discrepancy

It is difficult enough to determine how a trait came into
being through a longitudinal study. With an ex 222_ facto degsign it
18 even' more difficult. An effort was made, however, to determine
from school marks and the timing of attitude shifts whether aptitude

discrepancy exists throughout childhood « or- tends to develop at some

particular age.

Shifts in Attitude toward Engligh and Hathematics 2

About 43 percent of the first sample reported a change in
‘attitude toward English during their school years and 54 percent a
change toward mathematics. For the second sample, which described .
their attitudes at ages 10 and 14 and at pPresent, a change in attitude
was defined as different attitude rat’ags at age 10 and at present,
(Any changes from ages 10 to 14 or age 14 to present were ignored if
they resulted in the same attitude at present as at age 10). By thiT
definition, 64 percent of the second sample reported an attitude shift
toward English and 71 percent toward mathematics. Whether the samples

/
actually differed or. the second method detects shifts better, or both,

about 20 percent more students in the second sample shifted than in

the first, but for both samples there were more shifts with respect to

mathematics than English

-20-
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When only those students'wﬁbse attitudes shifted ar
considered, however, the percenfs {pr English and mathematics in the
two samPlés'prove to be very éimilar:,_. -

Shifts Toward " Sample I Sample II

‘English 92 (44%) 103 (47%)

Mathematics 415 (562) 114 (532)
Total . 2G7. (100%) 217 (100%)

Moreover, when the directionality of the shifts in the two

samples is considered, the percents are consistent with respecﬁ to order:

Attitude Shifts Sample I Sample II -
More negative toward English: <127 22%
More positive toward English: 302 * 422
More negative toward mathematics: 31%, o 46
More positive toward mathematics: 23X o 25%

<

On the basis of(;hesg similarities between tﬂe two samples,
it shéuld ée satisfactory ;o combine them in or§er to explore relation-
X ships between attitude shifts and the four apfitude groups upgztl;éhdy.
iy ‘Some bases for deciding whether these attitude shifts are
éssociated with aptitude discrepancy are provided by Table l4.° There
is an ;verall ponsietency in the net changes in attitude in that for
both subjgcts the V and A groups éxhibit‘similar patterns, as do the

Q and H groups. What the V and A groups have in common, of course, is

Ai;ck of high gdantitagi§e'aptitude, whereas the Q and H groups both do

have high‘quantitativé aplitude. Thus, it appears that level of

quantitative aptitude, rather than discrepancy, is the leading factor
associated with direction.of attitude shift. "It may also be noted -
that stability of attitude (absence of shifts) is relateq to presence

or absence of high verbal aptitude. Thus, the V and H-groups (both
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very high in verbal aptitude) are most stable with respect to attitude,

toward English and the Q group (lowest in verbal aptitude) is most

stable toward mgthématics. Nevertheless, there is evicfence ‘that aptitude

discrepancy also was reflected in attitude shifts, since the Q group
stands -out as exhibiting the smallest net change in a poBitive direction

toward Englist; "a‘r.nd the V'group as having the largest'net change in a

negative direction toward mathematics. | . /
‘ Table 14 T
Proportion of Aptitude Groups in Combined|Samples .
Reporting Change .of Attitude in School¢(in/.percents) -
Toward English
More " More  Total N Net
Group Negative Positive Shifting Change
v 8 . 38 46 | +30
Q 29 30 59/ -+ 1
H 15 30 45/ +15
A 12 44 - 56 +32
Total ‘ 16 35 5/1 +19
. ° Toward Mathematics )
' 49 11 .60 -38
Q- 26 28 54 + 2
H . 34 28 62 -6
A ! 39 25 64 ~14
. Total 37 23 60 -14 .
Age of Attitude Change /

Respondents in the 'first:. sample who reported an attitude

change were asked to indicate at at grade level it occurr‘ed. With

] e s e = T

the second sami)le, it was possﬂ/:le to dgtbmine directly vhether &« -
change occutred beferc or after age fourteen. (Changes before and
after fourteen which cancel}éd each other were cons;ldered fluctuations

Pt

. / TN
and were not counted» as shifts. Changes begun before fourteen which

2
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continued in the same direction after fourteen were counted on the
basis of when they.werée first\evident f.e.y before fourteen)
Since fewer than ten petcent oﬁ.nttitude shifts in the first

sample were reported as occurring in the eleméntary school years,

. . . ) -
these can be combined with the responses for grades 7-9 for comparison

with grades 10-1%. Horeover, these. two resulting categories can be
eonéidered roughly equivalent to those in the second sample represent-
ing before and after age 14. To minimize confusion; attitude shifts
yill'be classified as "late" if they occurred in grades 10-12 or after-”
age 14, and as "early" if they occurred before that time.

The data in Table 15 appear to give evidence that aptitude

discrepancy is associated with the timing of attitude changes. Most

of the outstanding items’ in the table involve the two discrepant

groups. The V group stands out as having the fewest eariy positive
shifts toward mathematics and the most late negative ones. The same

is true for the Q group with respect to Englisn./ Yet, again the effect
of aptitude level apéears as a factor- related to the timing of attitude ‘
changes. ‘This is shown in Tabie 16. Among those changing attitude
toward English early, the V Jgd H groups, both with high verbal aptitude,
have the highest net positive changes, Whereas among those changing -
late, it is the Q and A groups, both lacking high verbal aptitude,
which make the most positive changes, And as the tnird column ehows,
the differentials with reference to presence of positive change and
absence of negative change again associate V and H vith early shifts

and Q and A with late.
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Table 15
Tiuing and Directionzlity of Attitude Skifts of
Aptitude Groups in Combined Samples
¢ (in percents)

Toward English . Toward Mathematics
Positive Negative . _Positive Negative
N Early Late Early Late Early Late Early Late
88 18 20 1 7 2 9 23 24
87 6 24 22 7 19 °~ 8 2 26
117 21 9 . S 10 15 ~14 4 30
88 12 31 5 8 - 11 14 11 2

IS 20 . 8 - 12 II 10

v

. Table 16
Net Directional Attitude Change Related
to Timing of Change, by Group, Combined Samples
(in percents)

<

Joward English ) Toward Mathematics

Early Late Net Early Late Net

417 +13 +4E -21 -15 +6L ' .
-16 +17 +33L +17 -16 +33E e
+16 -1 +17E _+11 ~16 +27E

+7 +23 +16L 0 -13 +13E . .

With respect to mathematics, almost the opposite situation
existsf' Among early épangers, Q and H, the‘high quantitaéive groups,
have“the highest net positive changes. ‘No pattern emerges here ambng
the late changers, but if differentiais are again considered, .the V'
gréuy now stands out as least qpsociated with late positive change, -

Ai.e.: ﬁost with early negative; J ‘o .

The general conclusions that can be drawn from this complex

analysis are (1) that both aptitude level and aptitude discrepancy are

ralated to the extent, direction, and timing of attitude changes toward .
English and mathematics, and (2) that discrepancy is a factor even

before senior high school in intensifying the’effects of aptitude level

20
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. on attitudg shifts. Discrepancy appears to Pe more highly associated
with attitude shifts pertaining to mathematics than with shifts

pertaining to English.

Aptitude Discrepanc} ard School Marks
/» .

In addition té students' recollections of shifts in attitude

toward Epglysh and mathematics, 1nforma;1on regarding possible
disparities béetyeen their -aris in thes; two subjects might shed.some
lfght on the deQelop;e;t of a%titude discrepancy. Reports of school
marks were obtained from school recordé for the firsé sampie only.

Usable data on marks in both subjects were secured in 425

/

instances, or about/ﬁ%.7 percent of the 657 that would have been avail-

able if the marks at three different grade levels had been obtained

- —

for each of the 219 students. That the four aptitude discrepancy

1
\

groupé were approximately equaily represented is.indicated by the fact
that the percent of marks obtained varied only from 63 to 67 percent
of the’potential. The comparability of representation holds at each
of the three grade levels (Chi square 2.51, df=9, p:7.95).

In the analysis of tren&s in studeytg’ marks during cheir
school careers, it became necessary to introduce a new concept to
indicate patterns of changés in the extent of discrepancy between
English‘gnd mathematics grades. It was desired to reflect both the .

extent of the d1§ér?£g§§;§}t particular points in the career and the
cy

chhnge in the discrepa betweaﬁ points, all without regard to the
magniéude of the actual marks. The. frequent unavailability of marks

for the elementary grades made it necesshti‘to analyze separately those
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cases for which complete data were m'r'ailable and those for whom there
vere only secondary-sqhool marks. Attention was focused on a mean of -
the marks for grades 5 and 6, for grades 8 and 9, and for grades 11
and 12. Marks for both English a..nd mathematics were classified into.
five categories, ranging from high to low. The Qﬂ:rm index was
the ,‘difference, in either direction, between the categories into which
the ‘marks for the two subj;:cts fell. Thus,. the minimum discrepancy
was zer6 when both marks were at the same-level, regardless oif whether
both were very high, very\lov, or somewhere between. The maximum
possible discfepa_ncy was four, which occurred when one of the two marks
was at Level 1 and the other at Level 5. )

A divergence inlex was developed to indicate whether, between
two successive three-grade intervals tt{e discrepancy remained constant,
1ncrea§ed, or decreased, again regardless of what occurred to the
actua{marks. Thus, 1f both marke (Eaglish and mathematics) wers *2
Category 5 at one g;'ade level ard both were in Category 1 three grades
later ,';%here had indeed been a great change in the marks themselves,
but th}ére had been no change in the discrepancy between i:hem, which in
both instances is zero. ’ After numerous attempts to develop a suitable
divergence index which would also reflect _directionality of discrepancy,
magnitude of discrepancy change, and general level of the marks them~-

ﬂ. ‘ selves, it was decided to employ the simplest possible system, which ’ -

merely indicated whether, after the tnree-grade interval, -the discrepancy

was the same as (S), more than (M), or less than (L) it had been three

grades earlier. Thus, independent of mark level, and of the direction

[ 4
20
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and magnitude of discrepancy, three trend patterns were identified,
which were labeled, respectively, constant, divergent, and convergent.
When data limitations provided a discrepancy 1ndgx for only
two points, three grades apart, the pattern could be identified very

simply, following the procedure just desgfibed. When, however, complete

data were on hand, providing discrepancy infarmation at three points

- in the school ;}neer, the divergence pattern became more complex, since

the pattern betvween the second and third points might or might not be
the same as it was between the first two. In these‘three-point situa-
tions, therefore, nine different trend patterns were possible, nahely,
MM, MS, ML, SM, SS, SL, LM, LS, and LL. For example, "Ms" would
indicate that between grades 5-6 and 8-9, English and mathematics marks
became more discrepant, bgt that the discrepancy remained conqtant
between grades 8-9 and grades 11-12. "SS" would indicate that thtever
discrepancy was evident in grades 5-6 remaineé unchanged throughout th;
remainder of the school career.’-"LH" would mean that the discrepancy
decreased during the first three-grade interval and then increased
during the second one, whereas "LL" would mean that it continued to

decrease throughout the school career.

\Whether nine different discrepancy-trend patterns, so defined,

" have any Beal meaning and utility may be questionable. It is possible to

reduce them to three or four by considering MS and Sﬁuko be early and
late manifestations of the "divergent'" MM pattern and LS and SL to be
corresponding forms of the "convergent" LL pattern. The S§ pattern is
the "constant" oné, and ML and LM can be viewed either as variants of

it, or as separate "erratic" patterms.

29
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Table 17
Disparity Between English and Mathematics Marks
in Grades 5-6 in Relation to Aptitude Discrepancy
{in percents) -
!
/

Group
v Q H A Total
Marks N=18 N=25 N=26 N=20 v 'N=89
5-English much higher 11 0 4 10 . 6 |
4-English somewhat " 6 0 b 5 3 |
3-No disparity 83 76 88 85 83 X : ;
2-Math somewhat " 0 8 . § 0 3 J !
1-Math much " 0 16 0 0 4 !
Mean score 3.3 2.6 - 3.1 3.2 3.0 j
Table 18 ,
Disparity Between English and Mathematics Marks |
in Grades 8-9 in Relation to Aptitude Discrepancy /
(in percents) - )
Group ™ f
v Q H A Total /
Marks N=44 N=38 N=50 -~ N=38 N=170
S5-English much higher 14 ¢ 2 8 6 !
4-English somewhat " 23 3 0 3 7 i -
3-No disparity 59 42 78 82 66 |
2-Math somevwhat " 5 24 16 5 12 '
1-Math much " 0 32 4 - 13 9
Mean ‘score 3.5 2.2 2.8 //6.1 2.9 ,
|
Table 19 ,’
Disparity Between. English and Mathematics Marks ’
in Grades 11-12 in Relation to Aptitude Discrepancy /
(in percegts) /
Group |
v Q R A Total |
Marks N=42 N=36 Ne=50 N=38 N-166j
5-English much higher 19 0 10 13 11 /
4~English somewhat " 29 3 6 16 13
3-No disparity 50 28 78 58 55 |
2-Math somewhat " 2 22 6 - 5 8 |
1-Math_much higher 0 47 0 8 12 |
Mean score 3.7 1.9 3.2 3.2 3.0 |
f
|
I
¥ /
U !,
/
- j
3u :/
|
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Inspection of the mean scores in Tables 17-19 shows that on
1the whol.e there are relaﬁively few 1nst.ance§ in which Engliéh and math-
ematics marks are disparate; that the disparateness is approximately
equal in both directions; that:the non-discrepant A and H groups, as
expected, tend to be least disparate in marks and more‘nearly eq&ally
disparate in each directioﬁ; and that the extent of disparateness
increases from one school level to the next. The latter points are
illustrated in Table 20, where the percent of disparity is repo;ted.:
It i3 also evident there that the Q group begins to exhibit disparity
earlier than the V éroup and reaches.the point where almost three out
of four have disparate marks in grades 11-12, compared with half of
the V group. '
| Table 20
Disparity Between English and Mathematics Marks

at Three School Levels, by Group
(in percents)

F
. Group
v Q H A Total
School Level )
,Grade 4 17 24 12 15 17
Grade 8 41 58 22 19 34
Grade 12 50 72 22 42 45

The data in Tables 17-19 suggest that only if quantitative
.;ptitudg is very high do mathematics marks exceed ng%ish mark;,
whereas English marks can excr.d mathematics qgrka‘evén with average
verbal aptitude. If both aptitudes are véfy hiéh, the math marks tend
to be higher in grades 8-9 and the English marks higher in grades 11-12,
Coarse as these dal:a are, they furnish evidence that aptitude discrepancy

may te associated with marks as early as fourth grade.
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The distribution of changes in mark disparity for each of
the four study groups between grades 5-6 and_8-9 and between 8-9 and
11-12 is shown in Table 21.

- Table 21
Changes in Disparity Between English and Mathematics Marks

in School in Relation to Aptitude Discrepancy, by Group
(in perceats)

T Loy

- More  Same  Less More Same Less

Group N Disparate Disparity Disparate N Disparate Disparity Disparate
v 17 29 59 12 42 - 36 38 26
- Q 23 48 43 ‘9 36 39 50 11
H 27 30 63 1 51 20 63 18
A 20 20 65 15 38 34 55 11
Mean 87 32 58 : 11 167 32 52 16

]

The mean proportions of each type of shift are remarkably
similar during the middle school and high school years. During each
of these two periods, over half mainfain the same disparity in marks
. between the two subjects, and of those whose mark-disparity’does change,
more'than twice as many become increasingly disparate as become less So.
Still, in 11 to 15 percent of the cases, at ihe two levels; the marks
do become less disparate. And, as Table 22 shows, while there is a
somewhat greater tendency for the marks of students with high aptitude
discrepancy to become increasingly disparate over a four-year period,
it is not statistically significant (Chi square 1.46, 1.99; df=1; p< .20),
but there is remarkable consistency -in the tendencies at the two school

levels.

Je
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Table 22
Percent Whose Grades Became More Disparate

Between Grades
5-6 and 8-9 8~9 and 11-12

Aptitude Status N=87 N=167
Discrepant (V, Q) 40 37
Non-discrepant (H, A)’ 26 26

. When only the 87 cases for which unrks were available over
the entire period‘from grades 5-6 to grades 11-12 are congidered
(Table 23), not one‘single case continuéd thénughout to become less
éisparate in marks (LL). All but one instance ;f'mark cnnvergence,
between grades 8-9 and 11-12 1nvolned students whose marks had already
become increasingly disparate in the earlier four years and then
reverted to a less disparate status during the high’school Qears (ML).
On the other hand, riearly one out of three continued or began to diverge
during the secondary years (MM, SM, LM), twice as many as converged
(ML, SL, LL). The distribntion for the Q group in Table 23 appears to
differ From that of the other three groups. This is more hpparent in
Table 24, where trends have been categorized into the four patterns
mentioned earlier, showing 65 percent of the Q group exhibiting mark
divergence. The fact that both the V and H groups tend to shoy steady,'
rather than divergent, patterns and the A group displays considerable
divergence suggests that it is the lack of high vefbal aptitude, rather
than presence of high quantitative aptitude, that is associated with

divergence in marks.
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' Table 23
- Shifts in Mark Disparity : -
‘1 Between Grades 5-6 and 11-12, by Group
' -7 (in percents)
1

/
Y | - \ptitude Discrepancy Group X
Between Grades A ¢
5-6 8;9 s
and v Q H A Total
8-9 11-12 ' N=17 N=23, N=27 N=20 N=87
M -, M . . '0 17 4 0 6
® M i 8 0. 22 7 10 10
. M i .L 29 9 19 10 16
S M 18 26 7 30 20
S 8 41 - 17 .52 35 37
S L 0 0 4 0 1 . .
L - M 6 4 4 5 5 }
) L S ) 4 4 10 6 :
L L 0 0 0 0 0 '
.. Table 24 : ’
Patterns of Mark Disparity Shifts '
o ke Between Grades 5-6 and 11-12, by Group
: (in percents)
! Aptitude Discrepan icy Group ‘
PR '/ Q H A Total ’
Pattern N=17 N=23 N=27 N=20 N=87 : :
Divergent (MM, fSM MS) 18 65 19 40 36
Convergent (LL SL, LS) 6 4 7 10 7
Steady (SS) ! 41 17 " 52 35 37
Erratic (ML, LM) 35 13 22 15 21

i
A c]:ue as to whether it is aptitude discrepancy or aptitudz

level that 13;‘ most closely associated with the pattern of mark disparity
. b ¢
% can be obtained by comparing various correlations based on the data in
: 1

-~ -

Table 23, Of all the resulting coefficients in Table 24, the two

lovest relat;{'e to verbal aptitude, suggesting that neither the discrepancy
]

between the;aptitudesnor the status of quantitative aptitude is as likely -

to be linkeh with changes in mark disparity throughout school as whether
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one has an extremely higﬁfég;‘especially, an extremely low verbal

_ aptitude. This finding is, of course, consistent with other indications

~

of the distinctiveness of the Q group with respect to disparity between

mathematics and -English marks.,

: Table 24
Correlations Between Mark Disparity Patterns
and Aptitude Status

Factor Correlates
Aptitude Discrepancy VH) vs H+A
High verbal aptitude VHH vs Q+A
Low verbal aptitude v Q vs VHH¥A
High quantitative aptitude Q+H vs V+A
Low quantitative aptitude V  vs QHHA




v

Relation of Background Factors to Aptitude Discrepancy o

Since aptitude_oiscrepancy appe;rs to be a phenomenon of
some significance for both achievement and 1nterests, it would be
instructive to locate factors in the backgrounds 9f students that are

' associated with its incidence and potentially wibL its origin. Six.
factors are explored here, having to do with home, school, and
community. These are s@ze of home town and graduating class and the

occupational, educational, socio-economic, and linguistic status of

parents. Most of the data presented were supplied by the responding

students in the first sample, only the factor of father's education

being pursued with.the second sample.

Size of Home Jown

The respondents classified theég home towos into one of six
categories, but since only fifteen felllinto the smallest and largest
categories, these were combined with the adjacent ca}egories! giving
four for.analysis. The imeans in Tab%e 25 indicate that the
consistently high aptitude (H) and the discrepaot (Q’ groups tend to
come from smaller home towns.  What these groups have in common is a
high quantitative aptitude. A qﬁi square analysis shows that ohe

differences are not, however, significant at the .05 level.

(Chi square=13.93; df=9; p ».10)
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Size of Graduating Class

School gize and size of graduating class can of*;9urse be
expected to be fairly’highly correlated with size of home'town, and
with the present dabJ the correlation between size of class and‘town
is in fact .56. The relationship with the aptitude discrepancy dis-
t?ibut;on 1s,q?owever, even less marked than was the case with home
town size. As Table 26 indicgﬁes, only a'slight tendency for con-
sistently high aptitude subjééts (H) to come from smaller classes is ,
. discernible, and this might be expiained by the tendency of college
admisgions offices to accept top students from a large number éf ‘

schools. CJhi square here is 5.34 with df=6, which has a probability

in excess of .50. ;! \
‘ .

Education of Parents

‘There would appear to be more opportunities in the home for
the parents' educational background to influence the ;hildren's verbal
aptitu&es than their quantitative aptitudes. It might be expected, then,
that children's high verbgl aptitude would be associated with high
educational éttainment on the part of one or both of thg parents. The
respondents classified their pqrents' highest educational level into
one of five categories. The pattern of fathers' educational levels is
almost identical for the non-discrepant H and A groups. Quite
different patterns emerge for the discrepant groups (V and Q), however,
and these groups also differ from each other (Table 27). Am;hg the V
group, nearly half of the faéhers at least attended college, whereas

among.the Q group, only a quarter of them did. Analysis shows father's

e
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education to be a significa?t factor in distinguishing the discrepant
groups from each. other (Table 29, Chi square=5.92, df=1, p< .05)
whereas it does not significantly distinguish discrepants from
consistents (Table 28, Chi square=0.69, df=1, p>>.30).

For the four.groups taken as a whole, mothers' educational
attainment, shown in Table 29, was virtually the same as fathers', but
‘differences among the groups were almost undetectable. The Chi squares
corresponding to those reported above are 0.14 for discrepant versus

2

consistent (df=1, p> .70) and 0.004 for V versus Q (Table 30, df=l,

p:>.90).‘ Despite the presunably powerful influence of the mother in

molding the child, her educational level séems to have no effect
whatever on the child's aptitude pattern.
Table 25

Size of Home Town, by Group
(in percents) '

Group T
v Q ~ H A
Population N=54 N=51 N=63 N=50
1 (Farm) o . 10 10 8
2 (500-5000) 17 20 29 - 12
3 (Suburban) 37 37 38 40
4 (5000-50,000) 22 12 8 8
5 (50,000-500,000) 20 12 . 8 8
6 (Over 500,000 4 10 3 12
Mean Population 3.6 3.3 2.9 3.4

’:

o

o prARAm—,
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Table 26
Size of Graduating Class, by Group
(in percents)
* Group
v Q H A .
Class Size N=55 N=51 N=62 N=50
1 (1-99) 13 22 18 14 :
2 (100-199) 18 16 23 12 )
3 (200--499) 40 41 43 42 !
4 (500-999) 29 15 16 22 '
5 (1000+) - 0 12 0 10 !
Mean Size 2.9 2.9 2.6 3.0 ’
Table 27
Fathers' Education, by Group
(in percents)
Group \
Educational v Q H - A ‘
Level N=55 N=51 N=63 N=50
1 (Non-HS grad) 18 35 24 26
© 2 (HS grad) 35 41 33 32
3 (Entered Coll) 18 10 ‘ 19 18
4 (Coll grad) 18 8 13 12
5 (Adv degree) 11 6 11 12
Mean Education 2.7 2.1 2.5 2.5
Table 28 :
Aptitude Discrepancy and Father's Education }
Percent Fathers
Beyond High School Mean
Aptitude Status N (Levels 3-5) - Education
Discrepant (V, Q) 107 36 2.4 .
Non-discrepant (H, A) 112 42 2,5
\J 55 47 2.7
Q 51 24 2.1

-
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® . i Table 29 .
: Mothers' Education, by Group .
S oo (in percents)
' ‘ Group
“ Eduh\ational v Q H A e )
. Level - N=54 N=51 ° N=62 N=50 . .
1 (Non BS grad) 11 20 . 16 26 )
2 (HS grad) 54 47 47 38 /
3 (Entered coll) 17 12 i3 14 '
. 4 (Coll ‘grad) 15° 18 19 18 '
® "5 (Adv degree) 4 . 4 [ 4
. * Mean Education 2.5 2.4 2.5 2.4 }
. 1 ] ”
Table 30 g
Aptitude Discrepancy and Mother's Education. i
H
T Percent Mothers Mean
-Aptitude Status N " Beyond High School Educatior .
Discrepant (V, Q) 105 34 2.4 v
Non-discrepant (d, A} 112 37 2.4 \
v 54 35 2.5 .
Q 51 N 33 2.4

As a further exploration of the effect of parental
education, the combined educational status cf father and mother vas '
determined ;nd its relationship to aptitude status was examined. The
results ;re given in Tables 31 and 32. Dichotomiziné the data at a
combined level of 4 (high school.graduation) or less against more |
educq;ioq.than tﬁis, the Chi square with respect to discrepant versus
consistent groups is essentially zero. With respect to V- versus R
Q-discrepancy, it 13.2.09, df=1, with a probability exceeding .10.

The correlation between father's and mother's education'is

.46. But while the father's education is significaatly related to the
[

direction of discrepancy (V“orlb), the mother's is unrelated to either

the existence or direction of discrepancy (Tables 28 and 30). It
\
appears that father's education is positively related to the existence

. ) T
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"of a high verbal eptitude and negatively related to high quantitative
. aptitude, with or without discrepancy. Since two of the groups (V and H)

had hdgh verba} aptitudes and two did not (Q and A), and since.two groups i
Q and;H) had high quantitative eptitudes and *two did not'(V‘dnd A), av, ‘
comparison ;f the mean parental educational levels df these'combinatione - . *
would shed light on thiis question. These comparisons are shown in

rable 33, together with the.previonel; discussed comparisons based on

existence and direction of di crepancy. For high verbality and high

quantitativeness, father’s ed cation shows a stronger relationship than

¢’

mother's, and indeed the 1nf1uence of mother's educational level, L S
slight as it is, acts to enhance,both aptitudes. Even more' striking is
" the association between low father's education and low ve;ba} éptitudet y

s . N * " . ¢

Table 31 .
Parents' Education,, by Group
(in percents)

Group . .

Combined 'V Q . H A
Educational Level N=54 N=51 N=62 N=50 v
2-3 (Non~-HS grad) 20 35 21 28
4-5 (HS grad) . .37 37 44 38

~6-7 (Entered coll)— """ 30 20 19 22
8-10,9&»1’1&4@L 13 8 16 12
Mean Educatioan 5.2 4.4 5.1 4,9

Table 32 '
Aptitude Discrepancy and Parents' Education

-

Percent Parents Mean
Aptitude Status N Beyond High School Education
. Discrepant (V, Q) 105 S0 4.8
Non-discrepant (H, A) 112 50 5.0
54 ° . 57 5.2
51 41 4.4

’

.
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. Table 33
Father's, Mother's and Combined Education
and Aptitude Status

Mean Education

() Aptitude ngtus Father ' Mother Combined

High Verbal (V, H) 2.6 2.5 5.1

Not'ﬂigh Verbal (A, A) ' 2.3 2.4 4.7

High Quantitative (Q, H) 2.3 2.5 4.8

Not High Quantitative (V, A) 2.6 2.4 5.0 .
; /

Low Verbal (Q) 2.1 2.4 4.5 /

Not Low Verbal (V, H, A) 2.6 2.4 5.0

Low Quantitative (V) 2.7 2.5 | 5.2

Not Low Quantitative (Q, H, A) 2.4 2.4 4.8 '

Discrepant (V, Q) 2.4 2.4 4.8

Non~diserepant (H, A) . 2.5 2.4 5.0

Since the data on fathers education indicated that the most
critical factor was whether or not the father had ever attended college,

the questionnaire used with the second sample included this specific

question. The resulte given in Table 34 indicate remarkable similarity
among_the groups. While the slight differences are not significant and
the earlier finding of association with V-discrepancy is not supported,
it may be noted that’ 56 p;r;ent of the H group's fathers attended
college but only 47 percent for the Q group, which is at least
cancistent with the finding of greater association with high verbal

aptitude.




A

Table 34
Father's Attendance at College,
by Group in Second Sample
(in percent)

Group N Father Attended College

v 33 52

Q 36 47

H 54 56

A 37 52

- Total 160 52
Table 35

Father's Occupation, by Group
(in percents)

Group .
Occupational v Q H A
Level N=55 N=50 N=62 N=30)
1 (Unskilled) 13 14 10 18
2 (Skilled) . 29 28 £ 14
3 (Managerial) 26 38 24 40
4 (Semi-prof) 5 L] & 8
5 (Professional) 27 14 27 20
Mean Level 3.1 2.8 3.1 3.0
Table 36
Father's Occupation and Education,
by Group
(in percents)
Group
Occupational and v Q H A
Educational Levels N=55 N=50 N=62 N=50
Both 1 or 2 (Low) 35 38 35 . 28
Both 4 or 5 (High) 22 8 21 20

Socio-economic‘gpatus

Each student was asked to classify his father's occupation
into one of five caéegories. Some question can be raised as to how
correctly these categories were interpreted, as the professional category
| Ingluded a few fathers with no college background and, indeed, one who

did not complete high school. The correlation between father's

4o
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educational level and his occupational classification was 46, ﬁrecisely
!

| |
the same as between his leducational level and his wife's. The Felation-

\ | ,
ship between father's oécupation and educational /level was, however,
! / !
| .
more curvilinear, attributable perhaps to i:;?f}ect responses on

Il
1

occupation, but also poésibl& due to the 77 urrence of "self-méde" men.
Although the ﬁ group has the lpﬁest mean father's oqéupation,
the differences among//{:he groups are yery slight. Combining t;‘ihe t%\‘\k\‘
extreme categories/é; each end to ?f;duce a df=6, the Chi squ?re is 6i81,
which has an ass éiate& probabi}igy in excess of .30 (Table 3#). In
whatever way gdther's educatioﬁal level acts to favor V-disc%epancy;
it apparently doec so only partially through the socio-econoéic benefits
it creates. The effect, in other words,.;ny be more direct,;such as
tbfough the language used by- the fathe;: his greater use of ;erbal
communication, and his display of interest in reading and literature.
When the cases. in which educational and occupational level
of father were both high (Levels 4 and 5) or both low (Leveis 1 and 2)
were isolated, the piéture shown in Table 36‘emerged“ Once more,the
Q group stands out, having the highest¢ percentage in the low status.
category and the lowest in the high. J~discrepancy is t¢learly not

associated with high occupational and educational status of father.

Foreign Home Language

The possibility that having parents of foreign birth might
'produce a language situation in the home that would depress children's
verbal aptitude while not affecting their quartitative aptitude prompted

' the inclusion of a question on this matter. Among the 219 students,

44
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there were, however, only 14 whose fathers were from a non-English-
speaking country and 15 whose mothers were (both parents in eight of

these cases). The number was obviously to§ low to be of any consequence
in explaining the phenomené under study, although almost 20 percent of.
the Q group had a foreign-born parent. Fér the record, of the 21 students
with one or both parents in this category; sixteen were discrepant .

%V, .10Q) aﬂd five were non-discrepant (4H, 1A), a difference which a

goodness of fit test shows not to be compatible with a hypothesis of a

chance distribution (Chi square=5.35, df=1, p<£.05). The fact that an
equal number of these children with a fgf;ign-born parent had very high
'verbal aptitude (V, H) and very low (Q) prompts the speculation that in
such homes either very great emphasis may be placed on linguistic
development or the language environment may be deficient. In every case

but one, verbal aptitude was either very high or very low. .
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Origins of Aptitude Discrepancy

It is possible that aptitude discrepancy is present at birth.
It is also possible that it is entirely the result of environmental
factors. Even if discrepancy is innate, however, it may well be
amplified by certain experiences. There is of course no way of
determining in fhis study what the situation actually is.

But in either case —- innate or not -- it would seem that
eveuts in the life of the child must play some part in either
aggravating or actﬁally initiating the aptitude discrepancy which
obviously exists later and ;pparently is detectable véry early. These
events migh; be expected to have some connection with shifts in
attitude toward literature or mathematics, whether these shifts be
ca_..es or effects of aptitude discrepancy.

Students in the first sample who reported that their
attitudes toward the subjects had at some time undergone change were
asked, therefore, to describe aﬂy events or factors that might have
beeﬁ‘responsible for the change. A total of 126 reascns were reported
to acc;unt for the 92 changes in attitude toward literature and 172
explanations for the 115 aititude shifts toward mathematics. This
works.out to about 1.4 reasons for each chenge toward literature and

1.5 for mathematics.

bl
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/
' // The 298 responses were classified into fourteen categories
" with at least five instances in a category, plus an additional group

) / of 22 that did not meet this criterion (Table 36). Four of the

categories were unique to literature and six to mathematics, while
four were common to both: (1. Influence of some teacher(s) -84,

2. interference or reinforcement from some outside activity of

——

interest -24, 3. the acquisition or lack of certain skills .-16, and

4. the influence éf peers -15.) These four common reasons accounted
for nearly half (47%) of those given. Inclusion of the single most
iﬁportant unique reason in each subject raises the total to 70 percent
(5. the nature of the literature used in literature instruction =24,
6. the abstractness or challenge of mathematics content -47).

The fourteen categories were consolidated into four:

Teacher:
1, above
Subject:
5 and 6, above
class pace
applications realized or not realized
boredom or tedium of subject
Self reference: ‘
2 and 3, above
awakening or re-awakening
public recognition of ability or lack thereof
basic ability or interest present or absent
.~ Influence of others:
4, above
family influence

The distribution of the four aptitude groups in the first , ;
sample among these four categories is given in Table 37.
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Table 36
Categorization of Factors Related
to Attitude Change Given by First Sample

.

: Number of Instances
Factor Category Literature Mathematics Total

Peer influence . 10 5 15
Teacher influence 36 48 \ B4
¢ Certain skills acquired (or lacked) 7 9 16
Outside activity or interest 17 7 24
Instructional materials used 2: 0 24
¢ Famjly influence 7 0 -7
Selff-awakening : 7 0 7
-. Diyersion, escape - 7 ) - 0 7
:7/838 pace 0 11 11
/ontent abstractness, challenge 0 ' 47 47
° Applications realized (or not) 0 11 11
Achievement (or lack) recognized 0 8 8
.Boredom, tedium of suﬁject 0 6 6
° Basic ability or interest (or lack) 0 -9 9
Other (unclassifiable) 11 11 22
. Total ' 126 172 298
® .
®
€ o ‘ /1(’)
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\ \
\)
. Table 37 .
Reasons Given by First Sample for
Attitude Change, by Group and Subject
(in percents)

v Q H A Total
‘Literature N=37 N=26 N=34 N-29 N=126
Reason
Teacher 38 15 23 35 28
Subject 21 8 15 31 19
Self 30 50 29 14 30
Others 8 19 18 T 10 ’ 14
Misc. 3 8 15 10 .. 9
Mathematics N=45 N=38 N=51, N=38 N=172
Teacher 24 26 31 29 .28
Subject 40 50 39 47 44
Self 27 16 18 16 19
Others ¢ 3 6 3 3
Misc. 9 5 6 5 6

- The "teacher" factor was the leading one associated with
attitude shifts toward literature, whereas with respect to mathematics,
some aspect of the "subject" itself was most often reported. Of the
298 responses for the two subjects, these t;o school~ée1ated factors
("'teacher" and "subject") accounted for 183 (61%).

As the "total" columns in fable 37 reveal, the distribution
of reasons is quite different for the two subjects (Chi square: 28.3,
df=4, p.<..001), and therefore they must be considered separately.
Inspection of the data for mathematics shows that the four groups are
remarkably similar, the order being almost identical for all groups.
With respect to I}terature, however, the Q and H groups are noticeably
different from the other groups. This is most clearly illustratednby

the rank-order intercorrelations among the groups shown in Table 38.

Apparently, possession or lack of a high Q-aptitude is related to the

49
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® attitude toward literature to a gXeater extent than is either aptitude
discrepancy or level of V-aptitude.
_ Table
® Rank-order Intercorrelations of Reisons for Attitude Change
Among Aptitude Groups in\First Sample
Literature Mathematics
Q H A Q "H A '
Q - .90 -.02 Q- .97 1.00
H - - .32 H - .97
Teachers and the nature of the subject.a §ount for only 23 -

pe;cent of the reasons advanced for change of attitude toward literature
by the Q group (compared with 59 pércent of V group), whereas self-
references and the influences of others. constitute 69 percent'of the

Q group’s reasons (V group -- 38 percent). This suggests that school~-
related factors may be moré influential in determining attitudes of
verbal-oriented stpdents toward literature thaa of those who are
quantitatively oriented. However, since the attitude changes of these
two groups can be expected td be opposite in direction, reascns for
negative and positive s@ifts must be analyzed separately.

In such an analysis it would be useful to inélude the data
from the second sample. A different mode of response was used with
that sample, however. Instead of citing experiences associated with
their attitude shifts, the respondents were presented with the leading
reasons elicited from the first sample and asked to check which, if any,
pertained to their changes in attitude. The reasons
presented for literature had to do with teachers, the subject itself,

the student himself, and the influence of peers. For mathematics,
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o - howeve;', thiee of the reasons were "“school-related," since both the
abstractness and the value of the subjéct, as well as the teacher
factor, were included, and no reference was made to "self." The

@ ' response pattern is showri in Table 3'9.

Table 39
Reasons for Attitude Change Checked

by Second Sample, by Group and Subject
(in percents) -~

v Q H A Total
Literature N=25 N=40 N=35 N=42 . N=142
: Reason ) -

. Teacher 24 35 20 29 27
Subject 28 20 37 40 32
® self 20 15 17 10 Y15
. Peers 8 8 9 12 9
None of above 20 22 17 10 17

Mathematics N=36 N=34 N=65 N=41 N=176
Teacher 17 36 26 27 26
o Subject
Abstractness 37 30 37 37 . 36
Value 40 27 28 27 30
Peers 0 0 2 0 1
None of above 6 6 ‘8 10 7

®
The similarity of the two samples with respect to a number
of other variables has been demonstrated in earlier sections of this
PY report. Further evidence can be addﬁcec{ by noting whether the response
patterns of the two samples with respect to reasons for attitude shifts
differed in relation to (1) aptit;:de groups and (2) subject and
o diregtion of shift. Taples 40 and 41 compare the two samples on these

\

two bases. \

o
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Table 40
Percent of Reasons for Attitude Change
Advanced by Each ﬁptitude Group in the Two. Samples

Sample N \ Q H A
First 298 28 21 29 - 22 \
Second 318 19 23 31 26 ‘

Chi square=6.09 df+3, p<¢.25

Table 41
Percent of Reasons for Attitude Change
Advanced in the Two Samples, by Subject and Direction . - ,
. - of Shift ‘
(in percents) ' : '

Literature - Mathematics
Sample N Positive Negative Positive Negative -
First 298 32 11 26 32
Second 318 31 14 19 .37

Chi square: 7.18, df=3, p¢1l0jLit. vs Math=0.35, df=1, p».50
Pos vs Neg=4.28, df=l, p¢.05

More responses were made by the second sample; even though it

. was smaller. However, as indicated earlier, a shift in attitude was
recorded for a larger proportion of the second sample than of the first
(67.5% vs.47.§2 of the possible shifts). When the number of reasons
per recorded attitude shift is calculated, the two samples are remarkably
similar -- 1.44 for the first sample, 1.46 for the second -- eveﬁ though
the mode of response differed both for the shift itself and .for the
reasons. Moreover, in each sample the number of reasons given by. the
various aptitude groups is consistent with .the distribution of the
sample across the groups. Goodness of fit tests yielded Chi squares of
1.02 @hd.1.85 for the two samples, which with 3 df have probabilities in
excess of .70 and .50 respectively. That the response patterns of the

various groups are quite similar in the two samples is shown by the

5 < _ s
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Chi square in Table 40 which is not suffiE;gntly large to ﬁefmit
rejection of the hypothesié that the f:éponses are independent of sample.
Similarly, when the samples are compared for number of posit;ve and
negative responses (Table 41), no significant difference exists fo£
‘literature, the Chi square having a probability of .30.. In the case of
mathematics, however, the sampleq do differ significantly at the .05
level. This suggests that, wh%%q the samples miéﬁe”szropriately be
combined in the case of literature, they would have to be treated
separately for mathematics.

To check this decision, the two samples were compared with
respect to proportionlof reasons whicﬁ were "school related.” In the
first sample, 61 percent of the reasons offered were schoél-relate&;
whereas in the second, 7 percent of those chosen were of this kind
(see-Table 42). The Chi shuare of 17.76, with a probabiliéy of less
than .01, 1nd1ca€$s that the nature of the responses was not i-~dependent
of samples. 1If th?s difference were due to the difference in response
mode between the t;? samples (open-ended vs choice among options), it
should be'present for both subjects. The Chi squares in Table 43 show
that the difference is significant only for mathematics. The explana-
tion, therefore, may not lie in the difference in regponse modes, b;t in
the fact that two of the five reasons presented for litgrature vere
"school~related," whereas for mathematiés, three were. In any event, on
the basis of both numbers and nature of_responses, it would appear
necessary to treat the two samples separately with respect to further
analysis of reasons for shifts in attitude toward mathematics; but on

both bates, combining the samples is justified for literature.
b

i
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The combined data for literature in Table 44 indicate that the
aptinge groups do differ significantly with respect to reasons for
positive shifts, bu no; for-ﬂegative ones. The Q.group stands out as
being different froz the others, but is most similar to the H group. The

one elementaihey have in common is high Q-aptitude, not low V-aptitude.

Tatle 42
Percent of School-related Reasons
by the Two. Samples

Percent School- ) -

Sample. N related Reasons
Pirst 298 61
Second 318 77

Chi square=17.76, df=1, p< .01

Table 43
Percent of School-related Reasons
by the two Samples, by Subjedt

. Mathematics .
Percent School- ) Percent School- ) |
Sample N related Reasons N related Reasons ' .
First 126 48 172 72 . ’
Second 142 59 176 .. 92 :

Chi square=3.12, df=1, P< .10 Chi square=23.37, df=1, p¢ .01

Y

Table 44
Percent  of School-related Reasons Given by Combined Samples
for Shifts in Attitude Toward Literature, -
by Direction and Group '

. Positive Shift Negative Shift

Total Percent Total Percent' 1
Group Reasons School-related Reasons Schaol-related ;
v 52 62 + 10 ' 30
Q 35 43 - ’ 42
H 47 55 22 32 R
A 57 72 14 50 C s |
(‘I,hi square=3.12, df=3, p< .05 Chi square=1.64, df=3, p (.75 -

2 S‘-‘ . * .

,,,,,, S . . - . S . o o . o 1
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The data for the two samples separately with respect to
mathematics are presented in Table 45. Since over 90 percent of the
second sample's responses were school-related, n& Chi sqﬁares could be,

or needed to be, computed; there were obviously no differences among .

- ——

the groups. Even in the first sample, in which respondents could offer

their own reasons,' over- 70 percent were school-related and in neither

direction are the groups significantly different. Nevertheless, it may

be noted that with respect to mathematics, it is the V group that

exhibits a differing response pattern, whereas with literature it was
the Q group.

3 Table 45
Percent of School-related Reasons Given by the Two Samples
for Shifts in Attitude Toward Mathematics,
by Direction and Group

Y

———

First Sample Second Sample
Positive Negative Positive Negative
Shift Shift Shift Shift
Total Percent Total Percent Total Percent Total Percent
Responses School- Responses School- Responses School- Responses School-
Group related related related . related
v 9 33 36 72 8 75 28 100
Q 26 73 12 82 14 100 20 90
H 27 70 24 71 19 84 46 93
A 15 80 23 74 18 83 - 23 96
Chi square=6.41 (p< .10) (df=3) Chi 'square=0.72 (p{ .90) (df=3)

A clue to whether the one high aptitude or the other low one is
associated with the differing patterns may be obtained by consolidating groups
which share one of the factors. The data in Table 46 are drawn from the
combined samples for positive shifts toward literafure, the only situation in .

which significant differences were found among the aptitude groups.

)




"Table 46 .
Relation of Extreme Aptitudes to Reasons Given
for Positive Attitude Shifts

o Toward Literature
. (in percents)

High Q Not High Q Low V Not Low V
< Q, H) (v, A) (Q v, H, A)
Reason N=82 N=109 ; N=35 N=156
- Schopl-related 50 67 43 63
Oother - 50 33 _ 57 37
Chi square=4.92, df=1, p&.05 Chi square=4.22, df=1, p{.05

Both high Q-aptitude and low V-aptitude are significantly related
to the tendency to give fewer school-related reasons for becoming more
favorably oriented toward literature. The Q ‘group, of course, has both

of these characteristics.

<
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Some Conclusions Regarding Similarities and Differences

il

An effqu was made to identify some characteristics associated with

~
Y,

— .

extreme discrepancy between verbal and quantitative aptitudes. College
students with extremely high verbal and low quantitative aptitudes, designated
the V group, were compared with a Q group possessing the opposite discrepency,
i.e., high quantitative-low verbal. Both groups were contrasted with two
non~discrepant groups, one in which both aptitudes were very high (H) and
one in which they were both average (A),

Some of the features of the two discrepant groups will now be

surmarized. Then, similarities with the two non-discrepant groups will be

examited.

The ¥ Group

whether it may be viewed as regrettable or as merely predictable,

the typical V-type individual is female. Of those in the samples studied,

N

most majored in the humanities\in\college; not one in either sample majored
in mathematics. They reported having gisliked mathematics in school, and

the dislike increased througﬁout the school years. Between grades four and
twelve é growing disparity was\aiscernible between their English and
mathematics marks, favoring, of course, the former. Their f;thers tended

on the whole to have had more than‘aﬁ average amount of education, which

may partially account for their high V\aptitude, but leaves unexplained
their extremely low Q aptitude. Nor did careful analysis of reasons offered
for adopting a negative attitude toward mathhg?tics suggest any explanation

\

for the phenomenon. \
~54=
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The Q Group

(-’ As the polar opposité of the V group, the students with high
ﬁuantitative and low verbal aptitudes tended to be males, primarily majoring
in mathematics, with but a few in the humanities. Whereas the V group
earned better than average grades in college, the Q-discrepant students
appear to pay for their low V by receiviqg lower grades even than students
with consistently average aptitudes. Throughout school the Q group
increasingly disliked Eﬁglish, and the disparity between their- marks in
mathematic; and English can be noted as early as grade four. This disparity
increased throughout the school yea}s; so that by the twelfth grade it was
exhibited by 75 percent of the group. The Q group's negative attitude

- »:{o;;rd English and positive attitude goward mathematics were discernible
well before age fourteen. There was a tendency, though statist;cally not
significant, for Q-types to come from smaller than average home towns, and
their fathers were less likely to have attended college. One or both
Sarents of about a fifth of this group were born in a non-English-~speaking
couhtry, almost as many as for the three other groups combined. Several
factors here -- the fewer home town cultural advantages, the father's
lower educational level, and parental unfamiliarity +ith English -- are at
least plausible contributors to a verbal deficiency on thF part of a child
whose high Q-score gives evidence of otherwise superior intellectual
potential,

| Indeed, one can speculate that given strong encouragement to excel

in school, a child faced with an obsfacle on the verbal side might over-

compensate and develop quantitatively even further than would othérwise be

the case. No similar set of explanatory factors emerged to help account

g0
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for the opposite V-discrepant condition. Without evidence, it is tempting
to suspect an opposite explanation, i.e., instead of overcompensation, B
neglect. In an exceedingly rich verbal environment, some children may
become so ébsorbed in, and rewarded by, verbal activity that they neglect
numericai éctivity, and if, in addition, there is neither encouragement in
that direction nor reward from it, the neglect may lead to difficulty and
the difficulty to distaste, followed by avéidance and greater aversion.

Ihe consequences of difficulty with mathematics are nowhere near as great
in school as those of verbal deficiency, however, and a far greater social
stigma is attached to the latter than to the former. Thus,ﬁghe Q group
should probably be of particular concern, and ;chools, it would seem,
should direct special efforts toward pupils who manifest in the early years
a superior ability in arithmetic coupled with difficulty in language
development. A marked differentiation of interest with respect to verbal
and quantitative activities may be unexceptional in the adolescent period,
but in the early years of the elementary school, it might be an indication

of a growing aptitude discrepancy which schools might wish to try to prevent

from getting too extreme.

Similarities Among Groups

‘Lt was hypofhesized that students with great aptitude discrepancy
(V and Q groups) resemble those with consistently high aptitudes (H group)
more than thosc of average aptitudes (A group). Since the groups were
compared on at least 29 Qariables, the hypothesis may be expected to receive
support for some variables and not for others. Therefore, it is necessary

to see whether the preponderance of the evidence is supportive or not.
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The method chosen to obtéin indicators of similarities among groups
was to calculate rank;order intercorrelations on those variables for which
data were classified into five to nine categcrieé. If the order of magnitude
among the categories was identical or similar for two groups, i.e., the rank-
order correlation coefficient was high, the groups were assumed to "resemble"
each other more than two groups for which the coefficient was lower (or
negativ%J. On those seven variables for which data were only dichotomized,
Phi coeéficienté were calculated. These are not directly comparable with

\
rank-order Rhos, since similarity between groups is greatest when the

~ association between the variable and group affiliation is lowest, i.e., Phi

‘nearest to zero, rather than nearest to +1.0, as in the case of Rho. For

consistency in interpretation, therefore, the coefficients for the six pairs
of groups on the 29 variables given in Table 47 are either in the form of
Rho or (1-Phi), as ?pproﬁriate.

If the six coefficients for each variable are then ranked in order
from greatest to least resemblaqce, the resulting ranks are distributed by
group as in Table 48. With ten degrees of freedom the Chi square of 30.42
is significant at the .0l level, indicating that resemblances among the
aptitude grdups tend to be fairly consistent. The median rankings in
Table 47 demonstrate that the twd discrepant groups, V and Q, are most
dissimilar, and the two non—discrepant‘groups,,H and A, are the most
similar. The fact'that the two types of groups are distinguishable on

many of the variables studied can be considered to be evidence of the validity

of the construct, "aptitude discrepancy.”

HuU
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Table 47

Rho and (1-Phi) Coefficients (X100)
Between Pairs of Groups on 29 Factors

v

(o
[

Factor Categories VQ VH VA QH QA HA
Background .
~ TSex 2 47 74 85 72 60 89
. . Hometown size 6 80 60 74 84 64 66
Class size 5 90 70 70 70 70 60
Father's occupation 5 , 62 100 30 62 68 30
Father's education 5 90 90 82 100 97 97
Mother's education 5 60 70 60 90 100 90
Parental education 9 §8 92 71 92 69 69
Background median 80 74 71 84 69 69
Developmental ;
Change in attitude toward English 2 67 82 95 84 71 87
Change in attitude toward mathematics 2 65 72 77 93 87 94
Timing of positive change toward English 2 72 77 80 50 94 58
Timing of negative change toward English 2 46 77 72 59 64 95
Timing of positive change toward mathematics 2 52 70 75 81 73 92
Timing of negative change toward mathematics 2 58 61 80 94 74 179
- Reasons for positive change-English(Sample 1) 5 50 62 57 57 -07 52
_ (Sample 2) 5 87 97 90 90 63 82
Reasons for negative change-English(Sample 1) 5 15 07 52 45 15 82
(Sample 2) 5 37 52 50 55 27 87
Reasons for positive change-mathematics(Sample 1) 5 17 02 -27 97 87 95
(Sample 2) 5 27 70 67 82 72 97
Reasons for negative change-mathematics(Sample 1) 5 57 90 97 32 50 87
(Sample 2) 5 67 97 97 70 70 00
Change in Eng.-math. mark disparity 5 40 100 40 40 100 40
Developmental median 52 72 75 70 71 87
Effects : ‘
English-math mark disparity, Grade 4 5. 15 82 100 32 -35 82
Grade 8 5 10 10 57 80 22 62
Grade 12 5 -30 82 90 -32 -10 67
Attitude toward English(college) 5 -30 97 87 -42 -13 90
Attitude toward mathematics(college) 5 -82 -72 =70 90 95 95
College grade point average 6 81 89 94 64 93 83
College major 5 -90 70 80 -60 =50 70
Effects median -30 82 87 32 -10 82
. i
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Table 48

Degree of Similarity of Groups
on 29 Factors

Groups
Rank VQ VH VA Qi QA HA T
1-2.5 (Most similar) 2 12 13 13 7 16 63
3-4 6 8 }0 8 12 6 50
- ' 4.5-6 (Least similar) 21 9 6 8 10 7 61
Total 29 29 29 29 29 29 174

The median ranks also suggest that the V and Q groups resemble the
H éroup almost equally, whereas V resembles A somewhat more than Q does.
On 14 factors the V group is moré like the H group than Q is and on 13 the
Q group is more like the H group than V is; with respect to the A group, V
is more like it on 20 factors, whereas Q is more like A on only 8. Thus,
the important difference between the discrepant V and Q gr;ups may not be

so much their respective high aptitudes, which they both share with the H

group, tut rather their low apﬁitudes, and of these the more significant

"is the low verbal aptitude of the Q group.

The relationships among the three sets of factors provide some
evidence that either the 'background" factors selected for study were not
as appropriate as the "development" factors or the influence of the former
is overshadowed by that of the latter. The rank-order correlations of the
median correlations Eoy the six group pairings among the three sets of

factors were:

Between "background" and "effects' ¢ -.60
Between "background" and '"development" : - 37
Between "development" and "effects" s +.77

The suggestion is that at least some groups with similar backgrounds

develop differently and become quite dissimilar with respect to the effects

studied here. These effects are apparently highly,predictable:from

) 6o
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developmental data. Closer examination of the median correlations in
Table 47 reveals relativély consistent or slightly increasing similarity
among the V, H, and A groups. Where the Q group is involved, the pattern

is quite different. Very similar in background to the V group, the Q group's .\
. L ] ) ~,
development is least similar to the V group's and on the depéqdent variables A

(effects), the two are quite dissimilar, Again, what characterizes the @ =~

hed
YN

. - AY N
group and none of the other three, is extremely low verbal aptitude. The

~ it

_ Q group is most similar, both in background. and effect, to the H‘group, with

i

i

|

{

\ \ : 5
which it shares a high quantitative aptitude. . ;

Further Research

The results of this investigation are far from being clear and

|
consistent, but they repeatedly focus attention on the Q-discrepant group. !

Because of the great preponderance of males in this group (and even more of i

females among the V-discrepanté), comparisons with the mixed sex H and A

Yo

groups in this study may have obscured some significant featurgs. It might ;
be pfofitable in any further research on the discrepancy phenomenon to hold . &
sex constant in making comparisons. : : i
Future studies should probably focus on the pre-collegiate population)
An exploratory investigation of a ninth grade revealed marked differences in

attitudes toward mathematics and English on the part of Q-discrepant students,

but V-group did not display the expected strong opposite attitudes. Of .
further interest was some rather striking evidence of the lower educational 'A

and occupational status of the fathers of the ninth grade Q group. It is

possible that many of these students never get to college, altinough in the ; =

. .
right major fields they might succeed. This not only suggests the desirability ' ' 1
of longitudinal studies of these children as they proceed through school, . i
but also raises a social policy question: Should such discrepancy be valued

i i

and encouraged in the name of diversity or should efforts be directed at ’ o

6Bo
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keeping it minimal to reduce aisadvantage and increase equglity of opportunity?
The present study did not indicate that "background" factors, other than sex,
were as highly related to eventual status as were those intervening in
Ydevelopment." Since the latter are far more subject to intervention that

the former, it would appear that a changed social policy could be implemented,
\

if desired. That the Q group tends to attribute neither'positive nor negative
shifrs in attitude toward literature to school-related factors may suggest
that the school is failing to do something it should, rather than doing
something wrong. The strong link between sex and the effects studied here
may indicate that the offending or deficient practices are associated with

sex stereotyping in the schools. Some detailed case histories of pupils vith

v .
similar backgrounds might shed some light on why some ended up in the non-

discrepant H group while others of same sex became discrepant in one direction

or the other. -

» L]

If it is decided that efforts to minimize aptitude discrepancy are

either undesirable or futile, the queséion remains as to whether the discrepancy

- .

should be taken into account in instriuction. An ATI study using discrepant

status as the personalogical variable (Jahnson and Posner, 1971) showed no

signif{cant disordinal interaction with treatments empﬁasizing verbal and

symbolic prgsentation modes fdr‘léarning class-reasoning principles at the

-~

college level. Névertheless, 23 of 26 indicators were in the direction
. L -

hypothesized for the_interaction.' Further study might proviae a firmer basis
.o’ . cem -
_for deciding whether differential instructional approaches for V- and Q-discrepant

students would be worthwhile. Possibly even more important would be an
investigation into how' the two groups differ in the way they process infor-

mation and acéuire higher-order cognitions.

61
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Undoubtedly there will always be some who will_resist'a strategy
of capitalizing on strengths in lieh éf correcting deficiencies and others
who will reject the homogenizing effect of compensatory efforts in favor
of cqltivating idiosyncracy whenever it manifests itself. In either case,
howgver, it is important to identify aptitude discrepancy as it begins to
become discernible and to distinguish those characterized by it from those

who are consistently "average."

|
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