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Abstract

Individual differences in dichotic fusion experiments could be ba~~’i on

a number of d i f fe ren t  pr inc iples . The c u r r ent  work ing  hypothesis nu~~~e~ t~

that the phenomenon re f lec ts  a language—bindi n~ e f f ec t ;  language—

bound (LB) individuals perceive and remember events in langdage terms wk i l e

language—optional (LO) indivi duals can use language structures or set t}.ern

aside depending on task demands . The present paper explored an alternative

interpretation, that the two types of individuals differ in overall intc-]Ii—

gence levels. Three samples of subjects classified as LB or LO were studied,

with about 50 subjects in each . There were no statistically reliable

differences in overall scores between LBs and LOs for either the Scholo~~ ic

Aptitude Test or a standard intelligence test. Thus it appears that thu

LB—LO distinction is not based on differences in overall intellectual ability.

However other aspects of the data suggested that the two groups mcy achieve

intelligent behavior in different ways.
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Intelligence and the Language-Boun d Effect
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~~~Individual differences in dichotic fusion experiments could be based on a

number of different principles . The current working hypothesis suggests that °Le

Fheuomenon reflects a language-binding effect , language—bound (LB) indivi duals

parceive and remember events in language terms while language—optional (L()

individuals can use language etructures or set them aside depending on tuisk

(1c’~ an d s.  The ~present paper, explored an alternative interpretation , that the two

types of individuals differ in overall Intellige nce levels. Three samples of

~uhjects classified as LB or LO were studied, with about 50 subjects in each.

‘:‘Ecre were no statistically reliable differences in overall scores between LB~

and LOs for either the Scholastic Aptitude Test or a standard intelligence tc’.~t .

TLu~ it appears that the LB—LO distinction is not based on differences in overall

in t e l lec t ual ability . However other aspects of the data suggeste d that the t V L )

~rcu~~ may achieve intelligent behavior irs different ways .
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Mind is a mass of tangled processes . Oar
problem is to dissect this complex , and to
discover if we can, its plan and arrangement .

——Titchener

For a long time , psychologists have suspected that the mind is ordered

according to some plan or arrangement . But how many plans, how m any arrangements?

Come have searched for the one plan that would reflect the basic workings of all

normal humans, with only mi nor , inconsequential differences among individuals .

Others have tried to devise ways to characterize all minds, each with its o~.’n

so t of plans and arrangements. Thus there has been a wide range of views , from

one mind to an almost infinite number of minds.

It is possible that these two views represent extremes of a continuum , rathor

than the two bins of a dichotomy. Thus there could be some middle ground, vh’~”e

there are a few general plans according to which cognitive processes are patterned .

For examp le, individuals could differ in the ways in which language structurc~

influence their cognition . Results from auditory perception experiments ( Day ,

1969) suggest that some individuals may well be language—bound (LB) while others

ore language—optional (Lo ) . These two groups of individuals show striking dif~~:~r-

c-nc’os in a wide variety of cognitive tasks (see Day, 1977, for a brief’ ovcr-:icw),

including remembering brief informati ‘flay, 1973a), learning “secret langaagc s”

(Do.,’, 1973b), and solving word—sear es (Day, l97~4).

It has been argued (Day, 197k) ) that Lbs and LOs d i f fer  in quali tative ways ,

as if their minds were organized in different ways. Thus I.0s might percuivu’ sod

remember events in language terms, whi 1 .r~ LOs use language or set it aside ,

dependin~7 on the type of task at hand. In order to make such an argument

convincing, It is necessary to determine whether the two groups d i f fer  more simply

on quantitative grounds , that is , in terms of sheer overall intelligence. A br i  - f
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overview of the experiment used to classify indivi duals as LB or LO is useful in

“ c ~ ing a prediction concerning which group might be more intelligent .

The basic classification experiment involves dichotic items such as BAITKET/

LAN’~~I’ which can be fused into sequences such as BLAI~KET but not LBAN KET . When

asked to report the f irst  sound they heard in a temporal order judgment (TOJ )

task , LBs report hearing the stop consonant (e.g., /b/) first even when the l iquid

(e .g . ,  / 1/ ) led by a considerable interval. LBs obey the phoneme sequence rules

of Bnglish even when they are violated by the stimulus events. In contrast , LOs

are highly accurate in judging temporal order no matter which phoneme led. While

the differences between the two groups In this experiment could be based on

different overall arrangements of cognitive processes , it could be instead that

LOs achieve more accurate performance simply because they are more intelligent.

The present inquiry was designed to determine whether in fact LBs and LOs

differ in intelligence. It was intended to be a preliminary study aimed at

detecting gross differences in intellectual ability.
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Scholastic Aptitude Test

The Scholastic Aptitude Test (SAT) is widely used to assess the general j ot .  1—

lectual capabilit ies of prosp~ cti ve college students. Therefo re , as a fi rst

appro ximat ion in assessi ng the overall int elligence levels of LBs and LOs , we

examined SAT score s , which were alraady on fi le for students who had participated

in c~ur experiments . Total scores on thi s test were of particular interest ; if LOs

are more accurate in judging temporal orde r in the dichotic fusion TOJ experi:~ent

i. :ply because they are more intelligent , then they ought to achieve higher  ovt~’ai 1

SAT scores. Pe rformance on the Verbal and Quantitative ~ubtests was also of

interest; for example, if LBs performe d bette r on the Verbal test, then it might

he more appropriate to think of them as “lang uage—sensitive ” rather than “long’~r:~

hound.” Finally, various correlations were examined

irs order to dete rmnir the extent to which each group relied on similar proce cc~

to solve different types of problems.

~1ethod

Sub ,~ects. Three samples of subjects were studied , drawn from three cli f1er~. r~ .

edi t ions of the int roduction to cognition course at Yale. All subjects ~.et ccrt.Y :~

a s~ ’iori criteria (they were right—hande d , had no history of hearing trouble , nr~:

spoke English as their native language), and were classif ied as LII and LO on tha

basis of the dichotic fusion TOJ experiment. Sample 1 was composed of 145 suu .1ec~

U~s (13 males, 5 females) and 27 LOs (l~ males and 9 females). Sample 2 had 5~
.

su a j e ct s :  23 LBs (15 males , 13 females) and 25 LOs (12 males, 13 females). Sa:~~l~:

3 ~od 50 subjects: 22 LBs (16 males, 6 females) and 28 LOs (ii males and 17

fe;r.aies). Thus there wore l~ k3 subjects in all: 68 i~~ (h14 males , 2~ f~ malea ) ~‘nJ

~o Los (14 1 males and 39 females). Since SAT scores were not, available fec . 1.1 th~’

student.a , the nurihers given here do not represent general. LB—LO or mal.e— f ’rmlt-

p r( f()r t iOfl s  in t h e  c1as :~:s.

_ _ _ _  
_ _ _ _
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The mean ages of subjects in Samples 1—3 , respectively, were 19.0, 19.t ,

.l~~.3. There were no differences in age beti~een LBs and LOs in any of the saurplec ,

as indicated by an analysis of variance with group , sex, and sample as Victors .

lIos.’ever th~, males were older than the fem ales (19.5 versus 19.1, F (1, l3t~) = 14 . 5 5 ,

c<. .05}, and the samples dil’fered irs me an age (F (1 , 136) = 3.69, a<~°5] wi th

f uas le 2 subjects  older than those in Sample 1 (by a Nei~ san—Keu 1s t e s t) .

Vtatistical Approach. To date about 1,000 subjects have been run in v~i . r ious

ve rsions  of the dichotic fusion TOJ experiment . The data indicate that th ere

:v~ sex d i f f e rences in the distribution of LBs and LOs. However , since fensler

~‘c r;slly performs better on verbal tasks and males on quantitative tasks , sex was

i n c I a h ~ l as a factor  in the analyses conducted here . The text  emphasizes the  I F - h ’

d .ti:~ct .ien ; whatever sex effects occurred are mentioned only briefly .

A:s:i.Lyses of variance were conducted separately for each sample (wia h ~~cun ,

sex , and s u L t e S t : ;  as factors) and for all subjects combined (with group , sex, SUP—

t . :t , and sample as factors). All reliable main effects and interactions arc

ment ioned in the text ; all others can be assumed to be nonreliable. ~ulti c

cu’~~nrisor1a; were made using the Nevman—Keuls procedure and the outcomes c~~ tL~r:oh

in the text were reliable at the ~< .O5 level or better.

Various pairs of scores were examined. Many were expected to yield ccrr I

ti3:1s in a particular direction. For example , the correlation between Verbai i sms ~~.

T,f al scores was expected to be positive . For others (especial ly some exajni::’d

later sec~ ions of the paper), there was no a siori  basis for predicting the ro

~f t h e  r ela t ionship.  The refore the more conservat ive two—ta i led assessme::~. of

. ;t :itist ie a l  reli sbility was used for all correlations in orde r to make c L p ~1rieons

arr~’ng all of them. All correlations that met the conventional levels  of rO ’ i~~l’

were pes i t . i  ye ;  therefo re the t er m  “pos h ive ” will not. be z e 1  t e r -  ‘~~~~ oas is t I

r e l i ble correlatiun is presented. 

~~~~~~~~~~~~~~~~~~~~~ . - .~~~~~~ ~~~~~~~~~~~~~~ 
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‘°rformance Ileasures

Total Score. Mean SAT scores are shown in Table 1. There were no relials.

differences between LBs and LOs in Total score in any of the three samples. F—

values for the gx~up factor for Samples 1—3, respectively, were F (1, 141) = 0.141,

F (1, 149) = 1.514, and F (i , 146) = 2.31, all with j~~.1O . The analysis of all samples

combined also yielded no reliable LB—LO differences [F (1, 136) = 3.76, p> .05].

Given th’~ . SAT scores are widely considered to reflect overall intelligence , these

results suggest that LBs and LOs do not differ in general intellectual level.

Subtests . Comparison of LB—LO performance on the subtests yielded mixed

results across the three samples . In Sample 1, LBs achieved higher Verbal scores

than LOs, while LOs achieved higher Quantitative scores than LBs [interaction F

(i, Si) = 6.50, ~~~~~~ The form of this interaction suggested that LBs may be

s ore “language—sensitive” while LOs are more “math—sensitive.” However this  inter-

pretation should be vi ewed with considerable reservation for the same results did

;~ot occur In the other two samples. These samples did not yield reliable ~~oup X

aubtest interactions and furthermore the relationships among the values compor in ,;

the potential interaction were very different from those in Sample 1. In the

combined analysis over all subjects, there were no reliable differences between LI.:

and LOs in their subtest performance [interaction F (1, 136 ) = 0.26, ~
> .ioJ .

Other Effects. Sex differences occurred only in Sample 1, where males acIii~ ved

higher overall scores than females {r (1, li i )  = 7.96 , £.< .Ol]. The male—female

difference in this sample varied as a function of subtest [interaction 1 (1, 141 ) =

13.145, a<.001] with males reliably higher on the Quantitative t o t  (716 v a ’ s ;  611)

bs .  not on the Verbal test (67 14 versus 661). In the combined analysis , m~Qes had

reliably higher scores [6814 versus 657, F (1, 136 ) = 5.73 , ~ < .O 5 ] ,  and i l i ff rc I

from the females on the subtests [interaction F (i, 136) = 8.79, E<.Ol J by h.rvI ’~

~L 1 s l : e r Quant i ta t ive scores .

~

, . .-_, _ ... ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Table 1

Mean SAT Scores for LBs and LOs

Verbal Quantitative Total

Sample LB LO LB LO LB LO

1 677 658 6141 687 1318 13145

2 6714 706 691 693 1365 11405

3 619 659 652 672 1272 1335

All subj ects : 658 676 663 691 1325 1361

-

~ 

-. -~~~~~~ 
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8.

Subjects in the three samples did not achieve comparab le overal l FA scor’~”

f :  (2 , l3G ) 14 .5 14 , ~< .O 5) ;  Sample 2 subjects had hi~~ er scores than those in

f,ssanl e 3. Sample 2 subjects were also older , as mentione d above , since there was

a one—year hiatus in teaching the cognition course between Samples 1 and 2. Thus

fessaic 2 subjects were primarily juniors and seni :rs while those in the o th e r

a samples were primari ly sophomores arid juniors. gvident.ly students wi th  lcvc r c vr r —

4 al l  SAT scores are less likely to take scientifi c psycisolo ;:’ courses s~~te r dec1~ 

a major at the end of their sophomore year .

As expected from the separate analyses of each sample , th e  conbino.I arelyris

yi clded reliable effects for the interaction of sample with  r-a-sup and seh t set

1° ( 2 , 136) = 14.3 14 , p< .051 and with sex and subtest [F (2 , 136 ) = 3.71 , £.( . ‘5 ] .

do otwr main effects or interactions were reliable in any of the analyses .

Correlations between SAT and TOJ Performance

Another way to assess the extent to which general intefli~;en ce might ac. ’J.aa

4’or the LB—LO di fferences in the dichotic fusion TOJ experiment is to study t:~.

relationship between SAT scores and performance on the TOJ experiment i ts el f .  IV

strons positive correlations exist, they would suggest that the kinds of i O + n i e

t e l  abilities tapped by the SAT are also involved in good T~J perfcrrnrace . Of

the eight types of trials in the TOJ experiment (stop or liquid leading P 50, 75,

100, or 125 msec), trials in which the liqui l led by 75 asec maximally disc riraisn e

h~ t ’. e n  Md:; and LOs . This score was used as the measure of IOJ performance i

s~ries of correlations with 2AT scores . The results are shown in Table 2.

o~
’ the correlations was statistically reliable and the highest was only .21. l~ ls

nears that a mnxim sn of )4~ of the variance in T~J performance is accour:ted i’~r by

1ee abi1i~ ies measured by any of the SAT scores . Thus these analyses lend ‘: 1 11 -

tional ssppert ta the view that general Intelligence level is not primes-i 1:, 

.:.)aslble for t h e  observed LB—L0 dl ff~rences in the ~~J experi asc;i

- ~~~~~~~ . -_ - .-- -•
~~~~~~~~

- ___
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Table 2

Correlations Between SAT Scores and a Critical Measure

of TOJ Performance . (See text for details )

Sample Verbal Quantitative Total

1 _ .014 .19 .10

2 .21 .02 .13

3 .20 .03 .17

All subjects .12 .10 .13

Note : none of these correlations is statistically reliable . 

~~~~~~~~~~~~~~~~~~~~~~~~~ - - --- - .  , . - - -  - -
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Correlations within the SAT

Correlations among Total, Verbal, and Quantitative scores are shown schemet~

ally for the three subject samples in Figure 1. For each sample, it is usefh° to

examine the data for all subjects first, and then determine the extent to which

each group varied from this baseline and/or each other. The only compari:-on whera

interesting contrasts occurred involved the relationship between the Verbal and

~,~uant i t a t ive  subtests . A strong positive correlation suggests that the sub j ects

used at least some of the same types of cognitive processes to perform both ta~P~~.

Unfortunately , it does not tell us how such a relationship came about . While it is

nore likely that subjects relied heavily on verbal , rather than quanti tat ive , pro-

cesses to perform both tests, they may instead have relied on another set of more

pencral processes , such as “reasoning ability .’ Without furthe r work , we can only

say that strong positive correlations indicate some type of “cognitive connecti~-

ness.’ The Verbal—Quantitative relationship in the individual samples yielded

mixe d results , with LBs showing a reliable relationship in Sample 3 , LOs in i-arnI e 1,

nd both groups in Sample 2. For all samples combined, both groups showed rej. iable

relationships between the  two subtests . Therefore LBs and LOs did not show consic--

~ent  differences in cognitive conneetedness , es measured by these correlations. 

~~~~~~~~~~~~~ —--~~~~~~ - - -~~~~~~~~~ ---~~~~~~~~~~~~ --~~~~~~~~~ 
_ _ _ _ - ~~~~~~~~~~~~~~~~~

--
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Primary Mental Abilities

If we want to assess the relative intellectual capabilities of LBs and LOs ,

it makes sense to use tests explicitly designed to study intelligence. Even if

we do not have a strong position concerning the nature of intelligence (e.g., as

composed of many specific factors or only one very general factor), it is still

useful to know whether the two groups differ in their performance on a standard-

ized intelligence test.

Many intelligence te sts are currently available . The Primary ~‘!enta 1 Abilities

(P~A) test was selected for the present work for several reasons. First, its

t ota l  score prov ides an estin~ te of general intelligence, wh ile it s subscales are

designed to reflect “primary factors” of intelligence rather than highly task—

s;2ecifi c abilities. Second , it is relatively quick and easy to administer , which

was important in terms of integrating this inquiry into an intensive series of

experimental sessions with the same set of subjects . Finally, the PMA subscales

are of particular interest. The Verbal Me aning and Number Facili ty subscales

should reflect the same sorts of skills needed for the Verbal and Quantitative

suTotests of the SAT, and hence enable us to make fair ly direct comparisons between

the two tests. The Spatial Relations subscale is also of interest, since previous

studies suggested that LBs and LOs differ in this type of mental activity (e.g.,

Day , 1973). The Reasoning subsca.le is a potentially useful addition to our empir-

ical knowledge concerning the t’wo groups since it is designed to reflect general

and complex aspects of cognitive functioning.

~ethod

Subjects. AU subjects from Sample 2 took the PMA test , except for one LO

male who dropped out of school . Three other students (one LO male and two 10

; o:nn les)  from the same clas s also participated; they were not included in the  SAT

an - lyses because thei r  snore s were not avai lable from the- college regi st r a r ’s

_ _ _ _ _ _ _  -
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off ice .  Thus there were 55 subjects in all , 15 LB males, 13 LB females , 12 LO

males , arid 15 LO females.

Statistical Approach. Statistical evaluations followed the same general

approach as described for the SAT data. Other procedures needed specifically far

the PMA are described below .

Performance Measures

Total Score: IQ. The total raw score achieved by each subject was converted

to an overall intelligence quotient (IQ) using the table provided in the PMA

manual. LBs and LOs did not differ reliably in IQ. Their scores were 139 and

l1~3, respectively [F (1, 51) = 2.9 1& , ~~‘.O5] .

Subscales. Raw scores from the four subscales were also converted into IQs

using their respective PMA tables. The data were then evaluated in another

analysis of variance with group, sex, and subscale as factors . This analysis

weighted each subscale equally, whereas the total IQ measure reported above was

1based on differential weightings. Therefore the overall means in this analysis

cannot be interpreted as “IQ” scores in the usual way . Nevertheless LBs and LOs

did not d i f fer  reliably in overall score s in this analysis either [130 versus 132,

F (1, 51) 2.09 , ~‘.io]. Furthermore there was no difference between the two

groups on any of the subscales (interaction F (3 , 153) = 0.56 , ~~ .lO] .

Other Effects.  There was no reliable di fference between males and female-c

in overafl IQ [l~ 3 versus 138 , F (1, 51) = 3.23 , ~~ .O5 ]. However males did

achieve reliably higher overall scores in the unweighted subscale neulysis [l3~

versus 129, F (1, 51) = 6.15, ~<.O5]. There were sex differences among the sub—

scales [interaction F (3 ,  153) = 6.77, ~<.05J; males achieve d higher scores than

‘The differential contribution to the total P1-IA raw score is based on the
nisuber of items contained in each subsca.le as well as the scoring conventions
r - quirea by each . The proportion of total possible points contributed by each
nuT t -ecal e i s .26 for Ve rbal , .13 for Number , .30 for Reasoning, and .30 for i - p n t i : J .  

--- , • -~~~~~~~~~~~~~~ •~~~~~~~ -
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F- -
~aa1es on the Number (1140 versus 133) and Spatial (125 versus 1114) subscales, oat

there was no reliable difference on the Verbal (133 versus 135) and Reasoning

(1314 versus 133) subscales.

The subscales proved to be di fferentially diff icul t  [F (3,  153) 51.01,

~~.OlJ. Subjects scored lower on the Spatial subscale (120) than on the Verbal

(1314), Number (136), and Re asoning (1314) subscales.

Enjoyment Ratings

Informal observations in other experiments suggested that LBs and LOs differ

in the extent to which they enjoy performing various types of cognitive operations.

Spatial tasks were especially interesting in this regard . LOs often spontaneously

commented that they enjoyed the box—folding task of the Space Relations Test (from

the Differential Aptitude Test battery), while LBs grumbled quite audibly about

i t .  In order to study task enjoyment in a more formal way , subj ects were asked

to rate their liking for the PMA tasks at the end of the testing session. They

used a 7—point scale , where 7 Indicate d that they ‘liked it very much ,’ while 1

Indicated that they ‘disliked it very much .’ Since the Reasoning subscale is

based on three subtests, the mean of these three ratings was used to represer•t it.

There were no main effects of group, sex, or su’bscale in an analysis of

variance of the enjoyxi~~nt ratings. However there was an interesting interact.i. - ri

between groups and subscales [interaction F (3, 153) = 3. 142 , p~z .O5). ifl a sub-

sequent Newman—Keuls test, none of the LB—La comparisons reached the conventional

level of reliability. LB—LO ratings , fespectively, were 14.6 and 14.6 for Verbal ,

14.7 and 14.2 for Number, 14 . 14 and 14.3 for Reasoning, and 3.7 and 14.8 for Spatial.

Since the Spatial subscale yielded the largest numerical difference and since i’

was of special interest on a priori grounds , it was analyzed separately.

Evident ly  LBs did not like the task as well as LOs [F (1 , 51) = 5 .25,  ~ < . O 5 ] .
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~Uthough the evidence Is clearly marginal from a statistical standpoint, it is

still of interest. It raises the possibility that LBs may have liked the Spatial

task less because it was more difficult for them and hence they had to “work harder”

than LOs to achieve comparable performance scores. This possibility is consonant

with the fact that in previous work with other subjects, LBs performed more poorly

than LOs on the more difficult Space Relations Test (Differential Aptitude Test).

There was elso an interaction of sex and subscale in the enjoyment rattngS

[F (3, 153) = 3.014, 2~z .05], although none of the male—female comparisons was

statisticaLly reliable in a subsequent Newman—Keuls test.

Correlations between PWL and TOJ Performance

In order to determine the extent to which PMA performance and the TOJ experi--

zv~nt reflect similar cognitive operations, correlations between the two sets of

scores were conducted. The PMA measures used were IQs while the TOJ measure was

ar~ain percent correct for trials where the liquid led by 75 msec . Correlation

values were .12 for the Verbal subscale , .08 for Number, .214 for Reasoning, .12

for Spatial, and .22 for Total scores. None of these relationships was statisti-

coily reliable. Only a maximum of 6% of the variance in TOJ performance can be

accounted for by the processes reflected by any of the PMA sccres. Again , the

argument that intelligence differences are responsible for the contrast in LJ3 and

~0 performance in the TOJ experiment is less tenable given these results.

“ I relations within PMA

Total versus Subscales. The various subscales of the PM~ were hi ghly corre—

lat -d wi th Total FMA score for all subjects, as shown In Figure 2. The snro~

general pattern of correlations was produced by LBs and LOs, which demonstrates

~in-o)1y that the subscales contributed to total scores in a similar fashion for

the two groups . 

--- ~~~-~~~~~~~~~~~~~~~~~ -~~~~~~~~~-~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ J
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17. 1’
Among Subscales. The pattern of intercorrelations of subscales was more

interesting, as shown in FIgure 3. All pairs of subtests except Verbal—Number

were reliably correlated for the combined pool of subjects. However , LBs showed

more interconne c~~~ n3 among the subtests than LOs ; they had three reliab le

connections whi le LOs had only two. It is d i f f icu l t  to interpret the basis of

the se correlations in a very specific way. If a given subscale has more than one

reliable connection with the others , then it mi ght be considere d to be “pivotal;”

that is , the processes particular to it might be used for the other types of taoks

as well . If so , then Reasoning processes were strongly pivotal for LBs since thi s

subscale was linked with all the others. For LOs the potentially pivotal Verbal

subscal e was linked with only two of the other subscales .

This  general type of interpretation is of course limited by the fact that corre—

la tions do not indicate causality or direct ionality . Another type of prob lem is

that some o f the P~1A subscales are quite constrained in the range of items they

in clude . Most notable is the Ve rbal subscale which includes only synonym proble nis .

By contrast , the Verbal subtest of the SAT generally includes such problems as

antonyms , analogies , sentence completions , and coiriprehensiori . Thus the PMA Verbal

subscale is a less comprehensive test of general ve rbal ability and hence i ts

ability to produce intercorrelations with the other subscales may well be limi ted .

Given the various problems in interpreting the intereorrelations among sub -

tests , the contrasting patterns pro duced by LBs and LOs are still interest in:~.

The two groups agreed on the presence of only one link , namely that be tw &-c t i  the ’

Verbal and Reasoning subscales , and in the absence of link s between Verbal- u~d~~r

and Number—Spatial . Concerning the remaining links which each group had , it is

p robably best to conclude simply that LBs showe d more connectedness. 

— - - -— — -  - -  _ _ _  _ _ _ _
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Comparison of CAT and F~A

rotal score for Both Tests

~vidently the two tests measured similar sets of mental operations , si nce

t he i r  total score s were positively related over all subjects , as shown in Figure ~..

This re lationship was reliable for LBs , but not for LOs. Although the contra~ tinij

correlation val ues were admittedly close , they nevertheless represent another case

in which LBs showe~I more cognitive connectedness than LOs .

?nta l  versus Subtests

Of the six relationships between total score on one test and aubtest  scores on

~:ie other , four were statistically reliable over all subjects , also shown in

Fi~ ur’~ ~. LBs again had more reliable links ; they had three links while LOs hnd

only one . Both groups had a link between SAT Total and PIIA Number. In addit ion ,

had a link between SAT Total and P1-IA Reasoning, which is interesting since

Leasoning was ~
‘pivota1” for them in the correlations among the P1~A subtests . L~~;

also had a l ink between PIIA Total and SAT Quantitative . If linkages ref lect

r~’1iance on common sets of mental operations , then LBs showed more overlap LcU ~Teon

t h e  tests in the operations they used. LOs evi dently relied on a greater variety

of operations to perfo rm the various tasks .

The lack of’ a reliable link be tween SAT Total and PMA Verbal for 1c ’th  ~~~~~

and for all subjects combi ned is noteworthy . It is consonant with the fO L t. t ha t

the PMA Verbal is not a ve ry comprehensive test of’ ve rbal ability , as describe i

above .

Among Subtests. The relationships among the SAT and PitA subtests are shown

a Figure 5. For all subjects , the F~A I umber and Reasoning were both linked to

he gAT Verbal an~ uan~ i i t .  ive . Of the~ e four l ink s , LBs had two and LOs ha I ene
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22.

E?th groups had links betweer . SAT Verbal and PMA Number. LBs also had one between

: iT  Verbal and PI tA Reasoning,  which a~ ain emphasizes the importance of reasoning

processes in these individuals,

Since both the SAT and Pi.~A have “Verbal’ subtests , it seems reasonable to

expect a strong positive correlation between them. However they were not re1i~ b1y

related , either for LBs , LOs , or all subjects combined. Evidently there was not

much overlap in the processes that subjects used for these two subtests . Alterna—

tivol :T , the lack of correlation mi ght be based on di fferent  testing nppr~ achc- .3 of

the 2AT and F L A , or in students ’ motivation ir. taking them. However , s ince there

~.-ere strong links between the two tests for their math—based subtests (SAT

Quan t i t a t i ve  and P~tA Number) , this interpretation does not seem very likely.

I~ 3tc-ad it appears that the narrow scope of’ the PTh~ Verbal , relative ~~ the  ~~re

coasrehensive scope of the SAT Verbal , reduced the opportunity for the same ~:r~ —

cesses to be employed for both subtests . Therefore the interpretation of l inkages

between the Pi’dA Verbal and other PI1A subtests should be made in fair~y task—specif 1?

terri:s , rather than mo re general terms .
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Overview

;erali intelligence

r~~j~~~~ •~i fferences between LBs and LOs in various perception and memory experi-

r~onts do riot appear to be based on differences in overall iritell igeuce ‘e .  ‘ILe

~~
-,;, groups achieved comparable overall scores both on the SAT (replicated f.r thre-

samples of subjects) and on the PMA . Furthermore these scores were not correlated

-.- ith a criticul measure of tOJ performance .

The overall level of scores on both tests was high . Therefore it might be

-ir~’u-:d that the tests were too easy and hence ceiling effects prevented us from

~iot - c tj n 0  vhatever intelligence differences night exist between LBs and LOs . If

this were the case, then other partitionings of th~ subjects (for example , by sex)

should also yield negli gible differences. However, males achieved both hi gher

LAT scores and higher Pt~A scores (unweighted analysis). Therefore ceiling effec~~

cannot be wholly responsible for the lack of di f ferences between LBs and LOs on

these tests .

test  C omparisons

LBs and LOs could achieve comparable ovex-al l scores on a give n test yet di ffc r

markedly in their performance on the component subtests . Since Lhs achieved

superior SAT Vecbal scores while LOs achieved super io r  CA? Quant i ta t ive score s in

one sample of subjects , it is tempting to view LPs as “ n g u a g e— i . s n s i t i v e” tad

LOs as “math—sensitive.’ However this interpretation does not have much generality ,

given the absence of similar findings in the other two samples. Fiirth~o’aor:- the

t~~~ groups did not differ in their Verbal and Lumber score: a to ’ T~~~, nor in the

o the r  two 1’-~A subscales. Th us the present data n r .  ~:u: :t n - t  a tl e  ir t~~ ~r irick

d i f h  ~r i -acos  between LBs and LCi ~n ‘ ‘.‘ari ous sui t est ~~.

t l ir -  Lrgum~-nt. th a’. c - i l  i r i - ~ e f f e c ts  obscureu t ru e  di f~ ‘ a ’  -
~ ~~e ~ :‘-~-n :~~~; - I r  I

Li :; in  ~h -  I r r~ btes p e r f  rmance i s  ri - i t .  convi n c i ag .  Since t i -re were re I a :

-u i t h  a— i T  i ’ an FlA sutte’t for anot’ier ir  o i 1 f l ~ of 

-
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t~-ie subjects ( males versus females), there was ample statistical opportunity fur

L~~-LO differences to occur.

The subtests of the SAT are fairly comprehensive , whi le those of the P~A are

somewhat more specific in nature . Despite the fairly wide range of cognitive

operations required by all of these subtests together , LBs arid LOs could still

d i f f e r  in their ability to perform other types of operations and/or different

combinations of operations. Therefore it m ight be useful to study other in t e i l i —

gence tests that san-plc a wider range of more specific abilities .

I Ut e r nat i v e Wa1s to be Intelligent

The lack of Li3—LO di fferences in total and subtest  socres s ug g e s ts  ~ha~ the

two groups have c~mparable levels of intellectual ability , at least as ref i :

: the SAT arid PItA . However these results do not necessarily imply t h u t  they

• ? r formed the various tasks in the same ways . There are eiternative uay o to so lcc

m~ ny of the problems on these tests. For example , when given a f igur e such as:

-on the P1-IA Spatial Relations subtest , LBs mi ght code it as “leftward—l eanin:

musx]ro om , wi th  stem on l ef t ’ and then search for matching figures en the b a s I s  of

th is lingui stic code, while LOs might  rely more heavily on a visual image

th~ match . Without additional experiments designed to study these subtesto in a

rscre analytical way , we cannot de termi ne whether LBs an d I~Os used di ffer ‘n~

of in formation pro cessing in each task .

Other aspects of’ the data suggest that  the two group~ nay have d i f t er e d  in

the number of ’ cognitive operat.ions they usel. Correlations amen aiJ ~‘I\ i  arid I “A

sco res suggest that LBs nay have more “cognit ive connectedness . ” Since LBs h as

more reliable l inks an~ong thei r tes t s r er , s , they may h ave re lied n-ire heavfly en

a c: rmrion set of cognitive operations t i  perform the various tasks , ‘there -is I~~: u~-

a wi de r variety of more specialize d op e rat i o ns .  LBs had all of the s mu ’~” :iaks  as
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LCs , except for the one between toe ~p at i a i  an I Ver L :- i  ~ u bt e tt s  of the  P 1 t A .  In

ad d i t i o n , they had six l inks not T r o-ceat .  for LOs. ( f  these , four involved the

Leoori ing subscale of the P1—IA. Thus the  abi l it i e~.i measured by this subtest w e--

ar ’~ are-m: t ly  very i n a c r t a n m  for  LBs , and romy well play a pivotal role in  the i r

general cognitive functioning .

_______ ion

It  is often d if f i cult to accept the null hy pothesis , in this  case, t }o i ’ LBs

tin -a LOS Jo not differ in overai l intelligence. Inc could always a r gu ~ that t I i -~~

t~’o s were not sensitive enough or that more subjects are neede d to obs~ rv- ~t:~o~

si f :’er er icos  . The present stody is a-initte :ly a ~r liminer~’ one. It ha~ e ~~in~-d

calv two testS. Furthermore th ese t o ot s  were given arid scores e xa c t ly  a c 0 0 0 i i : i g

to stanuardizod procedures. It mi t:t be useful  to examine nc-re d l f f l c;ñ t t e st s

ard/or cut back on th~ tine allowed for cash in si-di r to r~ doce nerformance l’-velr .

I~ucl~ mc i i f i r a t i ons might increase our chances of observin g d i f f e r e nces t i t w e -

the two gr)uss.

c o pit e  such su goast  i - n a for fu ture work , the p r.~o ’nt s t ud ’.- r r .-s’cn t s  quite

convincing evidence about the p r in a r y  quest : - a i~ • ‘x an in ’ i: 115 and LOs o~ d r:~~t

rho -.’ gros s di f ferences  in over - -l i  in t e l l ig en c e .  ‘~b~ s f i n d i n ~ - ‘~- - - ~rr ’ - : f i r : ’

t~~e ~AT which is not noted for its c -to  in e : ;c , ari I was r ’-~~1. i - - a t - - ‘tr ~-e t imes f - r

sac.pl’-s of ~~~t io ’O 50 subjects each , as well as f’ r the co~.bin-d act - f i-~~ 5t5~~ e t

I t  also 0cc ~rr - i t s r  a star : lard t~~s t f  ~n t - U  ~~~~~~~~~~~ ( t h - -  I~~~~ A ) .  I t  here w r ~

“ tr ’le ” grass ‘Ii f l ’er - - r i o e z  between 1J~s ;r .  L~:s , t hi - ,’ :;hoj I h iv e  s h o wn  up an ~ -r

t ov- t -e  cj r ’ in s t a n c’s  

---••--~~~~~~~~~~~ - - - - - - • -
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