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" pattern (e.g. king and ring) For the other half, the displays were pict-

to the ‘transfer stage, so the first stage did not train S to induce and use

“yet little sa.liency for second graders.

The Effect of Redundant Rhyme and Spelling
Patterns on a Verbal Discrimination Task

Eleanor J. Gibson, Mary K. Poag and Nancy Rader

Summary

Children from second and fifth grades were presented with a dis-
crimination learning task in which each of four displays were to be paired
with a response button, either on S's left.or his right. For one group two
of the displays shared a common feature:and were paired with the same re-
sponse button. The other two also sha.red a common feature and were paired
with the other response button. Thus, Ss in this condition had only two ass-
ociations to learn if they perceived .and d -used the common feature as a <
collative principle.” For another group, the four displays shared no common
feature and thus four associations had to be learned. In a transfer stage
following the original learning task, both.groups were given four new dis-
plays, with common features for each .of two pairs. The displays for half
the S8 were printed words , . the .common feature being rhyme and spelling

ures representing the words, so the rhyming nemes of the pictures were the
common features. _ . .

Fifth graders vere better abl. to teke adventage ofthe collative
principle tkan second graders when displays were words, in both:first learn-
ing and transfer stages. There was no improvement from original learning

the collative principle. When there was no common feature, fifth-graders
did not exc 31 second graders, so their superiority was entirely ascribable
to ability to use the collative principle. v

' " When displays were pictures, the common rhyming neme vas' seldom
used economically by Ss of either grade in the first learning tdask. In the
tranerer stage, however, fifth graders did show a significant ‘trensfer effect.
A number of them perceived.and used the rhyme eventually to reach the
economical solution. It was concluded that ability to use a common feature
economically increases with age and that. common spelling patterne have as
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The Effect of Redundant Fhyme and Spelling
Pattemns on a Verbal Discrimination Task.

Eleanor Gibson, Mary Poag, and Nancy Rader
Cornell Universilty :

The discovery of recurrent spelling patterns in words and the
efficient use of these common patterns allows a reader to process in-

- formation in larger structural units. A spelling pattern can be.defined

as a cluster of letters in a given environment (such as position within
the word) whichi has an invariant pronunciation according to the rules of
English. This pattern has the effect of organizing units of perception
to produce an economy of processing in reading. Evidence for the ef-
‘fect of such structure can be traced as far back as Cattell (1885) who
demonstrated that a word, if not too long or complicated, could be read
with as short an exp'osuré’ as a single letter. It is not simply the
familiarity of the word that controls this facilitation, since artifi-
cial words that follow rules of English orthography and thus incorvorate
within them common English spelling patterns are also perceived with

. significant facilitation (Gibson, Pick, Osser, & Hemmond, 1962 Cibson,
Shurcliff & Yonas, 1970). ,

However, the economy of this perceptual strategv 1s not auto-
matically available to the reader. Developmental changes in young

“+i:children's ability to make use of internal orthographic structure have

been observed -(Gibson, Osser, & Pick, 1963; Rosinski & Wheeler, 197).
Although it is known that most children make incre-iing use of ortho-

: graphic regularities ss they improve in reading skill, it would be of
.,‘ great interest to know how they learn to abstract spelling. pattems.

Several develoomental studies have asked this question.
Gibson, Farber, & Shepela (1967) set up a sorting task in which words

warfewith distinctive letter clusters in several invariant positions and

" ifferent contexts were presented to kindergarten and first grade
-~ children to:'sort according to their common features (e.g., TEAY and

»risEAL would helong to ‘a'set because of their common inner 'ea' whereas
Ty 51 TAME utilizes the:same four:letters but would not belong to .the set).
. +The experimenters were :interested in seeing vhether over a period of

five days a learning set to abstract and use structure would be. formed.
Although only one out of twelve kindergarteners clearly picked up the
strategy, half of the first graders eventuelly did. Another study
(Lowenstein, 1969), looked at the effect that type of training pro-
cedure had on later transfer to new cases of using the structure in
words. She found that a general training instruction to attend to
something common in words provided more help to first graders in a
transfer task than did specific training instruction to look for a par-
ticular letter pair. It seems that a child must go through an active
search for and discovery of invariant pattern in words in order to be
egble to transfer this skill.

Reasoning that a child must develop the ability to extract
a collative principle in order to search successfully for spelling




pattemns, Gibson and Rader (1971) presented children from'second and
third grade with a simple verbal discrimination task which could be
learned in either of two ways, made possible by presenting alterna-
tive sets of cues. By selecting one set, the child had four unre-
lated choices to learn; by selecting the other set he had only-a two-
. choice problem to solve if he took advantage of a dual collative prin-
ciple, common spelling pattern and rhyme. We thought the reduction of
_the number of displays to four, and the obvious economy of using the
.., comsnon features would help the child to induce the principle for him-
self. A control group had four choices to learn, with no collative
principle present. Following leaming of the first task, both groups
- were given a transfer task which was immediately solveble if the econo-
_mical sclution had been discovered in the first stage of lesming.
Both Thyme ard common spelling patterns were present. A further vari-
- able in-the display was & contour surrounding each word, di fferent for
each one. The contour was irrelevant to the collative principle but
could be used instead of the words themselves for the uneconomical
solution. ': .

Results of this experiment showed that third graders made
fewer errors in learning than second graders vwhen the collative prin-
ciple was available, but the same number when it was not. However,
the difference between the two conditions (control vs. experimental)
was not great. In the transfer stage, there were no significant dif-

.. Jerences, and Ss in grade 3 used the collative principle equally well
. whether they had had the opportunity to’ discover it before or not.
,",'Only 50% of the Ss showed evidence of using spelling pattern or rhyme.
A@perently, if an S was able to do so, he used it, but the learning
Jin stsge I d:l.d not appear to provide training for extraction of a mle.

. . The ‘Dresent experiment was undertaken to correct what we
' felt had been some faults of design and procedure in the nrevious one,
,and to dsk a mrther question about the relative usefulness of the two
j..'types og redundsnt information, rhyme and spelling pattern. ‘¥hen the
. 'common sound of the words (rhyme) is the only collative principle, is
it "just es effective as the spelling pattern which has both thyme and
visual similaritv potentially available? This question has. received
. considerable attention recently, since so-called "1inguistic” methods

: .of teeching reading .emphasize . rhyme and tracking the somd-strean.

The method of introducing rhyme without accomoanying soelling
vas to present pictures of objects vhose names rhymed (e.g., king and
ring) as’ opposed to presenting the spelled-out wqrds.. We expected
that Ss would spontaneously generate the names ‘of ‘the’ pictures and pro-

. bably perceive the phonetic relationship, since Locke ( 19MNa, b) found
that four-year-old children recalled more pictures whose names rhymed
than nonrhyming control pictures. If second graders can use a colla-

' ti\re principle ‘but“do not yet .perceive the redundancy in spelling
patterns, the picture condition might excell the word condition when
redundency is available.
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Y 4 The experiment also differed from the previous one in com-
" paring children of more contrasting age groups (second and fifth grade),
end in omitting the contours surrounding the printed words.

Methbd

Design

N There were eight groups in all, four from second grade and
four from fifth grade. In each grade half the groups were given picture
displays and half word displays. One of the word groups in each grade
was the experimental group and the other the control group. The pic-

‘ture groups vere similarly divided.

Surmary of Groups

Grade . Condition Type of Disglgv
L2 experimental words

2 control . words

2 experimental . plctures

2 cont rol plctures

5 experimental words

9 control . vords .

5 experimental _, pictures.
5 control : victures

| In all eight conditions, there were twvo stages of leaming.

,Stage I was the training condition and differed for the experimental
. and control groups. In the experimental groups there were two pairs

of rhyming words printed in lower case or two pictures whose names
rhymed. The pictures (color photographs) were designed to be clear
representations of the words used. In the control groups, Stage I,
four words or four pictures were displayed that had no common spelling
patterns or rhyming names. Stage II was the transfer test. . It was
the same for both experimental and control condit:.ons with two pairs

. of rhyming words or two pairs of pictures that rhymed (different from

those employed in Stage I). Its purpose was to permit a commarison of

.. Groups E and C to see whether previous . exposure to a collative prin-
. ciple (common spelling-pattern or rhyme) would result in more imme-

diate pick-up of structure useful for an.economical solution. Would

‘this task help the child induce a vrinciple vhich he could imed:la.telv
'apply vhen a new “but similar case presented itself?

The words (the same as the names for the correapond:lng pie-

. tures) are presented in Table 1.

Procedure

The S was seated hefore a screen on vhich slides of the words
or pictures were rear-projscted.  His task was to choose for each of ..




Table 1
Words and Names for Pictures for
Groups E and C, Stages I and Il

|
Y
'
|
\
|
|
l ' "Growp B- - king '  yam boat cake

Stage I Stage II
ring barm * coat - reke
Group C - ""nose bell ~ boat cake
' ©° king yam : coat rake

: the four successively presented words or victures the appropriate one
. of two buttons on a small console in front of him. There was also a
-' 1ight on the console which flashed, accompanied by a sound, when §
. pressed the correct button for a given glide.

For Group E, Stage I, the rhyming nair of words or the pic-
tures vwith rhyming names alvays had the same button correct for both
meabers of the pair. For Group C, Stage I, the buttons were assigned
arbitrarily to the four slides. 'I'he same button was alwvays the correct
one for a given slide. In Stage II (as in Group E, Stage I), the redun-
dent pairs of slides always shared the same correct button so that in
both cases S had only two choices to learn if he noticed and used the
simple rule of common spelling or rhyme. In Group C, Stage I, 8 of

.. negessity had to learmn four separate choices.

L

) : 8 was ﬁrst shown the set of four words or pictures wbich
would be presented in that stage of the experiment. The words were
printed individually on 3 x 5 index cards which E showed to S and had
S read. If S read a word incorrectly E pronounced it correctly for
him. For the picture conditions, E showed each of the four slides to

8 on the screen and had him nsme them. There vere generally no incor-
rect responses here, since the pictures were chosen to be umambiguous,
b However, if 8 did grope for a name or, in one particular instaence,

I cd].ed & "BOAT" a "SHIP," E told S the appropriate hame. B would

» "let's call 1t a 'BOAT'." (Tt had to rhyme with COAT.)

{
i
! The instructions to S were as follows: "These words/
: , . pletures (the ones just shown) are going to appear on the screen and
‘ ~whet you vill have to do is figure out which of these buttons goes
} vith the vord/picture on the screen. The same button will always go
% _with the same word/picture: You will know if you picked the. correct
: .. button because this light will flash on. If you picked the wrong one
: " the light won't go on. At first you will have to guess which butten
to press, but soon you'll be sble to figure out wvhich button is the
' correct one for each word/picture.". .

The § hed as long as he wanted to make a reeponse on each
 slide. His latencies were recorded by E. .The display remained on
‘the soreen for 2.5 seconds after S had made the.correct cholce. After
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“&n intertrial intervdal of apii)roximately four seconds, the next slide

appeared on the stréen. The slides were in random order with the
constraint that niotwo slides appeared more than twice consecutively
“and no ‘position- (right-or left button) was correct more than three
times: éonsecutively. Trials continued until S responded correctly on
ten con‘secutive trials (critenon) or had completed 60 tnals.

viais epr WhEn, Stage I was completed,. E changed the Slide tray and
told S tha.t he would. be presented w1th ney words/m ctures but. that
his task x{ould be. the. sp.me gs before. Mat is, he was to figure out
the correct button for’ eqch word/p1cture.. This constituted Stage II,
the transfer stage. S was again run to 10 consecutive correct trials
;.or t0.60 trials if criterion was not met.

i:"

r"v'-l Wiy h

R Sub.]ects

o E then asked S haw he had figured out which button,_to press

" ‘,and which task {Stage I or Stage IT) he thought ves easier. This inter-
s b ¢ VEEW Was recorded .on tape. :

¢ H ' o : 'Y,"l

oo d . l.{-\"' ".-.- “we

e e e . - T . .
Pt ! P L P
H . . : “

The Ss were 60 second grade and 60 fifth grade children from
an Ithaca school.l Fifteen Ss were run in each of the eight grouns
..described above. The school popula.tion included primarily middle class
children of sbove average socio-economic background, many from aca-
demic families. They were taken:.to a mobile laboratory on the school
grounds for the expepiment. .
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It was considered that S could rea.dlly use the collq.tive
principle in learning the discrimination if he began-his critenion run
(10 conser'utive correct choices) by the fifth word or picture presented.
This number was chosen because by trial five S had been presented with
all four words or pictures in the set. This measure was applied in
both.Stage I (training tesk) and Stage II (transfer task) and effectively
.ave u8..a pre-test and a post-test.measure of S's ability, to use .the
economiqal structure and to transfer the principle. ‘This measure wvas
. -aelected in preferenqq to a compar;l.son of total number of errors since

. @ simple comparison of the ‘nunber of -errors confounded train;lng trials

s with an assessment of §'s ‘ability tq use -the principle. It would not

tell us whether Ss could use rhyme Qer spelling pattern immediatelv in
Stage II because they had learned the collative principle in the train-
ing stage, since some Ss might have been able to use it immediately in

. Stage I. It also did not permit us to.snalyze interactions because of

a ceiling effect in grade five, (some of these Ss made zero errors and
thus the limits of their abihties .vwere not . measured) .The measure we
chose, the number (percent) of Ss solving (starting the criterion run)
by trial five was not amenable to. analysis of variance but nevertheless
was preferable because of its validity.

1. The authors wish to thank the principal, teachers, and
children of the Northeast School, Ithaca, for their enthusiastic
cooperation,
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“Role of Structure with Word Stimuli

| The principal question we asked was vhether or not our Ss could
| take increased advantage of the collative wrinciple present for the
| : experimental grouo as age increased. In other words, does economy of
' '* information processing develop from grade 2 to grade 5? Compare first
the control groups for the two grades in Stage I with words as stimuli
- (see Table 2). Mo Ss in grade 2 started a criterion run by trial 5,

Table 2
Number and Percent of Ss Solving the
Word Tasks by Trial Five

Grade Condition ' Stage :
Stage I "Staze II
2 E 3 or 20 4 or.26.6%
c 0 or 0% . 2.0or13%
S E 8 or 537 9 or 60%
c 1 or 6.6% . 8 or 53%

and only one did in grade 5. Vhen there was no structure present to
reduce the information and four separate choices had to be leamed, the
two grades did not differ. Bv Fisher's exact test, the proportions are
not significantly different.

On the other hand, wheil the two grades are compared on condition

" E, Stage I, where there was useful structure, 54% of the Ss in grade 5
~ started a eriterion run by trial 5, but only 209 of the Ss in grade 2
‘dd., This difference 1is signiﬁ.cant at ¢ .025 by chi-sque.re (one-

" tuiled test). Thus, the ability to use an economical strategy in-
_creases with age. 'Ihe fifth graders are also superior to the second
s ‘graders in the transfer task (Stage II), where 607 of the older group
i "~ began the criterion run by trial 5, but only 26.6 of the younger group
did.

" what about the effect of training? Did practice on a diserimi-
nation:task containing the higher-order structure (relevant pretrain- ;
ing) facilitate using the economicsl strategy on a second similar P
task? To answer this question we epplied the binomial test to Scores .
of Ss in Group E to determine whether there was a significant change !
‘from Stage I to Stage II. Did children who did not start a criterion -
run by trial 5 in Stage I (when structure ves present) have a preater
probability because of practice when the oprortunity was given a second

. ., time in the transfer task? The test was non-significant for both

. .grades. So, although the children who did not perceive the economical
; strategy by "trial 5, Stage I, had further oprortunity to do so (up to
; 60. trials), there was no- trend toward benefiting from this practice in
the transfer task. Oonsidering this. as-a pretest-posttest comparison,
no transfer was ohserved.

T
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Conceivably, & voor strategy begun on the first task might
interfere with discovery of the economical principle on the second
. task. .This possibilitv might have occurred accidentally for some
children in Group E (one cannot tell), but it surely existed for ‘Ss
4n Group C, where no superior stratepy was possible. To see whether
inebihtv to use. structure in Stage I had a negatlve effect on Stage
----- :IT, the.proportion of children solving by trial S in. the..control  group,
Stage II, was compared with the.number .solving by trial. 5 in the ex-
per:lmental group, Stage I. In neither grade was there a significant
di fference by chi-square test. Since it was the first exposure for
both groups to the problem that could .be solved economically, there was
no evidence of interference by an earlier poor strategy carrving over.
-The percent of Ss solving by trial 5 (53%) for Group C, Stage IT,
fifth grade, was in fact identical with the percent solving in Group
“TByr Stage I,

Pl
1

LI RN g St W

Pole of structure with pictures. Were the age differences
found vith words replicated when pictures vere substituted as stimulus
material? Ve conjectured that the second graders might be sble to use
.a collative strategy, but found it hard to extract the principle from
printed words. On the other hand, it misht be that ability to induce
the economical strategy had not developed vet. Looking at the data
" for Stage I (see Table 3), there is remarkeblv little difference
: between the two-age groups in either condition. In condition E, Stasge
i =--.-, v‘here ﬁfth graders had - exeelled with words the.difference; between

‘I‘able 3 -
Numbers and Percent of Ss Solv:lnp the
Picture Tasks by Trial Five -

wos oGrede - " Condition - Stdge it
P T R - GStage I - - - Stage II
R s B v -Loor 6.6%- - 2or13%
- ' o c Yy s 0 or 0% AL . 2 or,13%
5 E 3 or 20% ~ 8or53%
c 2 or 13% 6 or 507

the two grades with victures was non-s:lgnificant by Fisher s Exact

~ test., It was also non-significant for Group C. Thus, neither the

', older or younger children were able to make immediate use of rhyming
, Demes ‘as an information-reducing strategy. Onlv three children in
grade S did so, and one in grade 2,

. Bowever, when ve look ‘at the’ change from Stage I to ‘itage 11 3

- it tums out. that for fifth graders a significant chenge occurred (con- ;
trarv to the results with words). . Applying the binomial test, fifth i
“graders showed improvement over Stage I (p < .05), but the. second |
graders did not. The impact of the rhyming names. may have bu:llt up in
“the course or Stage I training and helved some of the ﬁtth grade
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children wverceive the presence of rhyme and use it in Stage II. It

1s possible that this effect was generated by a hint given some Ss.
One of the pictures in Stage 1I vas a boat. Several Ss called it a
"ship" wvhen asked to name it and wvere corrected by E. ‘The correction
might have called their attention to the rhyme with "coat." Hovever,
the control group, who had the same Stage II, did not show a similar
improvement fo» .05). In any case, rhyming names alone were more apt
to g0 unnoticed by Ss of both grades than printed words having common
spelling patterns.

Again, there vas no evidence of interference from wsing a
poor strategy in the first task. When Group C, Stage ITI was compared
with Group E, Stage I by a chi-square test, the difference was non=~
significant ror both grades.

‘Plctures vs. words. It is a fairlv general finding that
children, at least in recognition tasks, remember pictures better than

" words (e.g. ,» Fraisse, 1970). One might guess, therefore, that pictures

should make easier cues for a discrimination task. This is not the
case, hovever, Nine of the second grade children (experimental and
control groups combined) solved the task by our criterion with wvords as

" cues, but only five with pictures. Twenty-six- fifth graders solved
“with words and only ‘19 with nictures. There was thus no advantage in
i-»ictures even for the youngér children in this task.

Latencies. Although latenci es vere recorded, ttiere vas so
much variability between Ss that analysis of the pooled data revealed
nothing interesting.

" Interviews. lost of the children were sbie to' give quite
infomtive accounts of how they "figured out' the task, the fifth
graders of course better than second graders. ‘There wvas a nearlv per-
fect correlation between solving by our criterion and commenting on

- the rhyme or spelling pattern. All but one of the second graders
~who met the criterion vith words in Stage II remarked on the rhyme.
One § who started the criterion run on trisl 6 said the 'words ended

the same.” One who started the criterion rin on trial 19 mentioned

‘the vords having the "same letters." All but one fifth grade 8 who

met the criterion in Stage II with wvords remarked on either rhvme or

‘common spelling. Spelling was mentioned more frequently by fifth,

than by second graders. Two Ss spoke of "similar vowels'; one said he
solved the pmblem "alphebetically. " About hul £ the second graders

' s:lmply said they "remembered." Only two fifth graders said thié.

For pictures, nearly all second graders said they just

. "remembered.” Te four who mentioned rhyme all began a criterion run
in time to complete 10 correct trials before the experiment was ended.

Fourteen fifth graders mentioned rhvme All of them completed the
exoeriment.

No tests of significance vere perfomed on these datu, be-
cauge some of the tapes vere not interpretsble. But it was obvious
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that avareness of a collative principle and meeting the criterion went
together.

Discussion

Our concern in this experiment was how knovledge of the
component relationships within words---in particular abstraction of
common recurvrent relationships--deve,,ops. Such knowledge has utility
for transfer in ree.dlng new vords and’ 13’ an important factor in econo-
! 'mical processing by the skilled reader. Previous experiments showed
" " that children do not acquire this knowledge easily in the early stages
. of reading. Common spelling patterns seem to have little saliency for
the beginning reader. Vhether this is due to unfamiliarity of the com-
ponent letters, difficulty in handling order information in combina-
tions of letters, or immaturity of the ability to aebstract a common
factor and zeneralize a simple rule, we still do not know. ILovenstein's :
(1969) experiment showed that some cildren in the latter par: of :
first grade were able to profit by hints about searching for common j
features for making a clessification, but discovering the features for ;
themselves (rather than being told them) ves important. ;

. 'Ihe discrimination task used here seemed to be about the
,s:i.mplest possible vehie}e for forcing. an induct:l.on of a rule on the :
\, part of the child. . We hoped the children would do ;80 .and then be
.y capable of instank tr&nsﬁer to .a ney pnoblem. The.e:jectation vas
! e essentiallv -pot qonﬁ,rmed. More. than half of the fifth graders did j
. ﬁnd and use .the rulte, but. they .either did so i.mmediatelv or not at :
" all. Te training task, in other words, did not train them to gener-
i alize if they could not already do it. Since they did not excell :
‘ .second graders vhen there vas no rule available, their superiority |
.. depended on ability to use the rule. . *

! ~ The second graders were ngnificantlv less able to make use
! of the collative principle and also did not profit by the first task
; as a training method. The difficulty was not one of material--of
vords being "hard" for them--for they were even less successful with ‘
.. pictures, It is possible, despite Locke's (1971a., b) finding, that
- they, did not name the pictures to.themselves and -thus did not.discover
. . the rhvming -principle, but pictures rather than words did not. meke the
,.,.,.task easier in. ‘the control condition e:i.ther.|

A Ay s e
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. Iowenstein s first gra.dere a.ctua.lly \succeeded ‘better in
us:l.ng comon spelling pa.tterns than.did . our second graders, despite
the apparent simplicity of the present task., The sorting task she
used has the advantage of letting S see two examples of the common
feature simultaneously. ;e think nov that even “the small memory load

. put_ on the child in the successive discrimination task may be a dis-
advantage. Of course, it is an essential requirement in actual read-
ing, 1f comon patterns are to be utilized successfully, but greater
. maturity is . evidently necessary for inducing the vrinciple under
theae conditions, Direct.simultaneous comparison. would seem to be a
better truning proeedure. -
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We conclude that there is very definitely an increasing
economy of information processing as age increases, but factors in
the method of presenting a task may enhance or hind<r development of
the ability. How to enhance it in the reading situation is a major and

important problem.
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‘The Developmental Convergence of Meaning for
Words and Pictures

Bleapor J. Girvucii, Roderick W. Bsrron,
T e and h.uén E. Ga:‘ber '

o Sunmery
STty oy, - [P :
O P 'mi's experlment comnsred Yatencies for seme ‘g difterent
Judgments‘ for pairs of pictures' (PP),'vairs of words ‘(wi), and's pair
T ‘.‘ " domposed of a word and a picture (WP}, Word palrs ‘were present’ed in
e, ditye tybe faces, and pictures in two aspects of the -.same obJect do S
“¢éuld not make a physical match. - “The Sg’ Were second, fourth, and
w2 ikt gradévsand college ‘studentst,” A1Y S’s took part in all thyee
‘1 dsplay conditions. The qiieStion iras whether a semant{? | match’ for
‘the mixed representation (WP pairs ) vas reached relatively faater
a8 @Velopment progressed, on the hvpothesis “that’ mea.ning progresses

developmentallv toward an abstract, non-imagistic, non-linguistic
rsnresentation .. , .
VLSV TINY Hies [ R SF RN «

SR f- " '“All latencies: t!ecreased viith sge. Displav condition ss
g sléziﬁchnt ‘variable, "' 'The' WP condition was slowest for all 'age
Y drolpl Mspla.v‘ :conditions PP'and WW did not differ for the 1nter-
:rqhedtate' grades *But PP was fastér for'second graders wvheréas WW was
"fagter ‘for adillts.' Overall, lsteucies for type of Judgnl!ht ‘(Sahe or
“different) did’ not vary, 'mere wab''a significant age by gx‘ade inter-
' actioﬁ ‘with WP dropping relative to' PP and WW with age. ‘But’ this de-
“trease did not appear consistently for same Judgments. A triple inter-
action of grade by ‘display ‘condition by type of judgment suggested
uthat second gra.ders and’ adults were using different decision-mshing
- ’7' “processes in the WP tondi tion.: Second graders appa.rently ‘got the
“+gesnifig “and a' rikiié: for the picture first and’ ﬁ&tched 1t with the word,
A 4* ﬁa’hng their'saiie Julgmerits-faster. Adults, on’thé Gther hand,’. read
thh vord: tirst' and mstched !I.ts meaning to. the meaning of' the 'p:l.cture.
- ‘Sinee mesning pnobsblv precedes namlng, ‘af fferent Judgmcnts were
h+37"% grrived- et without naming and vere shorter than same judgments, where
2id. g natle had to' e reached to fatch .to the word. It was ¢ clu&ed that
- Leuthe hypothesisﬂwes supported' but that task varidbles cause’ aiffer-

- entia.l - protéssinig developmentally. Experiments vere spgheg{,edsto check
the interpretation ottered. C el IR
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The Developmental Convergence of Meaning for
Words and Pictures

Students of semeantic develonment have suggested that the
basic semantic system continues to develop until rather late (McNeill,
1970 ; Moorehead, 1971). Comprehension of semantic features of speech
continues to improve up to eight yeers (Gallsgher, 1969; McNeill, 1970,
pp. 117 ££.) and probably beyond. If this is the case with speech, we
might expect that ability to extract meaning from written language
will veach its _peak still leter., A skilled adult reader picks up seman-
tie reatuzes of vords as he reads automatically, swiftly, and.in fact,
‘almost obligetorny. It requires a conscious effort to prevent
meaning from “surfacing," as the Stroop test (1935) and related lsbora-
tory tesks have shown. - e . i

o Meaning :le not extracted in. such an immedicte and involuntary
feshion 1n early stages of a child's reading, for a number. of rather

" obvious reasons. He is ‘taken up with "cracking the lcmlc,' for ¢ne

thing; and he is dependent on extracting the meaning seconderily from
the sound system, rather then directly as he might in a logographic

or pictographic writing system. The question is, how does he arrive
“at what ‘eppears to be the adult's more d:lrect and .automatic. processing

' of mening in a vriting system which is based on somnd nepping?

Children begin to comprehend meaninge of events end obJects

' in’the world at s very early age. Even pictures of objects are recog-

nized and respond d to appropriately very. early ( Hochberg and Brooks,

" 1962) 'Is the representation of meaning for concrete objects separate

. from that for words? Or is there a course of development which brings

" the two closer together as verbal skill (reading skill eapecially)
increases? Both the proponents of 1mege1ess thought (see, for in-
gtence, Moore, 1919) and Morton (1969) in his logogens theory, suggested

!’ that verbal meani g is represented sbstractly. Could one add to this

the' hypotheeis ‘that meaning of real things and events and the verbal
symbols for them converge during development toward the same abstract
representetion? The implication is that semantic features of speech

' and writing are derived from perceived meenings of. real events and

things, and that in the end, there are not.two or three. meaning sys-
tems--one for’ concrete events, one for speech,. end one for writing--
“but’ only éne. -
There is a small amount of {ndirect evidence to support the
sbove hypothesis. An experiment by Shepela (1971) compared the effeot
of bimodal interference at tvo grade levels (kindergarten and second
grade). Visual material (line dravings of familiar objects) was dis-
played on a small screen at the rate of two pictures per second. At
random intervals during the presentation, a target picture of a bird
appeared. In the first unimodal condition, the child was instructed
to press a key every time he saw the bird. Auditory material (words
heard over earphones) was presented in the second unimodal condition

-13-
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. tation for the older group. -

BN another.

" and the child pressed the key when he heard "bird." In the bimodal

condition, both the pictorial and verbal material was displayed and
the child was instructed to press the key when he saw the picture of
the bird and vhen he heard the word "bird." The kindergarten group
showed siglificant interference in the bimodal condition, but the
second graders did not. Control conditions showed that the age dif-
‘ference was not due to an increased number of targets, and that the
superiority of the second grade was due to improved detection of the
verbal: targets. Shepela reasoried that the older children were getting

‘meaning more directly from the words and that the bimodal condition

was therefore approaching a unimodel one such that the meaning of the
pictorial and verbal targets was conver;;ing towa.rd the same represen-

i experiment by Fra.isse (1970) suggested to us a more: direct

method of studying the development of semantic verception of words and

pictures and the possible:convergence of processing for meaning in the

- two modes, In .-Fraisse's experiment, adult S8 were presented with three
- types of display ‘and their reaction times recorded for a snme-diﬁerent
S Judgment, - Two pictures were displayed in one condition; two words
. in"the' second condttion; . and a word and a picture were ‘displayed in

the. third condition. Half of the pairs were sames and half were dif-
ferents. In the case of word-picture pairs, a same pair consisted of
a picture with its corresponding name. Fraisse predicted that the

-i. third .condition would require a longer time for Judgment because
.. semantic processing, rather than: mere 'physical”. procesaing would be
.n: . required, "Elle exige 1'intervention d'un processus de’ ‘comparaison
'+ semantique stocke” dans la mémoire - long terme qui permétte de décider
‘~que 1'objet chaise, par exemple, peut se’ categorizer par le mot’
¢ i .chelse (Fraitse, p. 80)." Fraisse's hypothesis was confirmed, since
" the’ Judgments for picture-word pairs were significantly longer than

those: for the other two conditione which did not differ from one

f

One mig,ht be tempted to- conclude from theee results with

ndult'se that our hypothesis regarding the convergence of meenings in
;v SOMe. ebstroct relation common to objects and words must be incorrect.
*..",1 But.the;fact is.that physical matches (processed for graphic:infor-

-mation” onlv) were possible in the two non<mixed conditions., since
..the word -nairs.-and picture pairs for a'same judgment' were: phvaicnllv

. :Ldenticnl (Posner & Mitchell, 1967).- No semantic processing was

necessary in. either case, so the experiment does not aftord a test of

: our hypothesis .

Oonsequently, ve moditied Fraisse's method 80 ' that seme

| :pnirs for pictures and for words were not physically identical. Pic-
"ture pairs, although belonging to the same conceptual category and
... having. the .same; name, differed in ‘superficial graphic features:''A

picture of a dog,; for instance, would be ‘presented in-two different
aspects, or from different angles. The judgment to be made was vhether

Cy they were pictures of the same obJect not whether they were phvsicnlly
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identical. A pair of words was presented in different type faces, one

member in upper case and the other in lower. We hoped that this ar- )
. rangement would force the S to use the semantic features of.the word

or picture. )

Since our hypothesis was a deveiopmental one, four age groups
were chosen for comparison--second, fourth, and sixth graders and
college students. We made the following predictions

B

1. latencies should decrease with age for all types of
Judgment. L .

2. For the youngest age group, picture-picture pairs, the
most concrete material and thus presumably the most salient to a young
. ¢child, should yield the shortest latencies; word-word pairs next; and
picture-word longest.

M D e e 4 a2

3. As age increa.ses the ‘latency should become relotively
_ shorter for the picture-word condition as. compared to the other:two. In
. other words, we expected an age by conditions interaction with a signi-
ficant oomponent of the variance due to 1owered 1atencies for. the
picture-word condition. : -

_Method

Design : : L
.The experiment as explained above, he.d three displov condi-
tions, four age groups and two types of response judgments. A Picture-
Picture (PP) display wes used in the.first condition, a Word-Worda (W)
‘display was used in the second condition and a Word-Picture (WP) dis-
.. play wes used in the third condition. The four age groups (32 Ss ver
..group) were dresm.from the second, fourth, and sixth grades of a local
elementary school and: from Comell University (the college students
were paid two dollars for their participation) One-half of the Se in
each group were males and one-half were females.

L Ea.ch 8 saw ea.ch display condition 2l times for a toto;l. of T2
trials.. Within each display condition, one-half of the displays. re-
quired a same response judgment and one-ha.lf a different response
Judgment. The same response was .on the left for one-half of. the Ss in
each group and on the right for.the other one-half.

The three d:lspla;v conditions vere presented in random order, |
with the constraint that no display condition, and no response juig- ;
. ment occurred more than four times in succession. The two members of
_each display vere presented similteneously, and.the position of the
; :menbers of . the: displey was counterbalanced so that an individual pic-
- ture or word oppeared equally often on the left and right. U

) Materiols. .- One<helf of the Ss f'rom each age group were
. given the folloving words and corresponding pictures: fish, bird, dog,

sl . i R U TN
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cup, sock, boat. The other one-half of the Ss were given: frog, lamb,
cat, key, iron, and plane. The pictures were simple outline drawings
taken from children's coloring books and photographed for slide presen-
tation. For the same response Judgments, as explajned above, two
pictures were chosen to represent each object. Hence for a single
display in the PP Condition, one aspect of the oblect was given by

‘one picture (e.g., the profile of a dog), and another aspect of the

object was given by the second picture (e.g., a three-quarter view of
a dog). In the case of the WW display condition, the same word was
given in two type faces (i.e., DOG dog). Finally, in the WP display
condition, the two members of the display consisted of the vrinted word
"dog" and a picture of a dog. The two type faces and aspects of the

- pictt_n_'ed ob Jects were equally represented.

Procedure

The S was seated 90 cm. from a 30 x 30 cm. ground-glass

,sci'een. then the S wes ready, he pressed a foot pedal which started

a Hunter IQ.ockcounter and simultaneously opened two Gerbrand G1166
electronic shutters in front of the lenses of two GAF ESP2000 random
access slide projectors. The opening of the shutters allowed a 15 x
21 cm display to be back projJected onto the ccreen in front of the S.
When the S had decided that the two members of the ‘display vere the
same or different he indicated his response judgment by pressing one

- of the two eppropriately labeled buttons on the response panel in front
: of him. An orange light anpeared on the panel if the S was correct.

Before the experiment began , each S was shown all of the

"..8lides and asked to read the words (in both type cases) and to identify

the pictures (in both aspects). If after two presentations of the word,
the S was still unable to identify the word, he was not used in ‘the
study. In the instructions which follow, the S was shown two examples

- (one same and one different) of each of the three disple.v conditions.

"I am going to show you pictures of some.words and eome

obJects. When I say go, I want you to press the foot pedal that is on

the floor. Are these two pictures the same? They are both pictures

of cats, so they are the same. .They are not exactly the same cat,
~ ~but they are both cats so they are the same. 0.K.? . I want you to
' press the “button marked same. Press the foot pedel again. Here is e

picture of a cat and the word cat. Are they the sare? Yes, because
they both mean cat. So you press the same button. Press the foot

‘pedal again. What is that a picture of? A lanb—-right. Is it the
. -same as the other picture? Nn. One is a cat and the other is a lamb,
. '80 we say they are different. So you press the’ ditferent button.
" Press the foot pedal again. Can you read that word (pointing to lamb)?

That's right. And the other word? Are they the same? No. So vyou
would press the different button if you saw them together. Press the

~ 'pedal again. Here is a picture of a lamb and the word cat. What do
', you'say? Right. Remember, press the right (left) button if they are
the same and the left (right) button if they are different. Press

the buiton just as quickly as you can. If you are right the light will
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go on. If you are wrong, it won't. Al ,-eet'{:  0.K. Press the foot

“" " pedal vhen I say O.K."

All of the age groups received essentiallv the same instmctions. The
younger children had no difficulty in following the instructions. All
of the Ss were urged to_be as accurate és ,possible but this vwas par-
ticularly emphasized with the two older groups because pilot studies
had indicated that they were more 1ike1v to. sacr:lﬁ.ce accuracy in
order to increase their speed. o . C .

— Results s e we et
P error frequency data are. presented in Table 1 for each

grade as a function of display condition and response Judgment. Since
the mean error rate for each grade was always less then fivp percent,
we feel justified in analyzing the latencies as the dependent variable
of main interegt. Before leaving the error data, a few trends should
be noted. Second graders made’ the fewest errors .overall., ‘They vere
very deliberate in the performance of .the task. ‘They nade significantly
more errors (p ¢ .01 by a Wlecoxon Mat ched Pairs §igncd Ranks Test )

o  Table 1l . o

Frequency of Errors for each Grade as a. Function of
. Display Condition, and Type of Responsg vy

~ Picture-Picture Word-w_ord ... Word-Picture . Mean
Crade < Disvlay - Display __Display  percent
L Same  Different Same Different Same‘ .Different  error
gecond 2 T .19 ... 8 15" 1 2.8%
Fourth 17 . 9 12 19 .. 23, 14 3.97
Sixth 1 '”" 13 12 2i .29 21 . b.8%
‘College '10° 11 9 9 = 25 8 Lu

.on the W-§ displays then on the PP display, undouptedly because.of

their as vet undeveloped reading skill,’ 'n:is finding is also reflected
in the latencies as will be seen. 'Ihe sixt.h graders mede the most

errors; these older children seemed more concerned wiﬂ; speed than the

~ younger children. One S was dropped from the,, experiment because he

made more than ten errors. R EaR

t

M interesting trend was. the tendency to.r ‘the college Ss to

_ ‘make three times ss meny errors on the same 3wlgments as on the dif-

ferent judgments in the W-P condition. (p, 4 the Wilcoxon test).
The differences were not significant’ in the o’bher conditions, We shall

e return to this result after considering the 1atencv date...

. The basic data for each S were medians calculubed from the

e laténcies observed under each level of ,display condition and res-

ponse Judgment, Error J.atencies vere not., included in. the computction
of the medians.  The means of. the median latencies i'or each grade as

“17=
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a function of display condition and type of response Judgment are pre-
sented in Table 2. The results were subjected to an analysis of vari-
ance which is presented in Table 3. As expected, the grade variable
was highly significant (p £ .001) and responsible for a large share of
the variance. The range of mean RTs was from 1957 milliseconds: for the

Teble 2
Mean Latencies for each Grade as a Function of Dzsplqy
Condition and Type of Response /

Picture-Picture Word=Word Word-Picture

Grade Display Display . Displ
' Same Different Same Different ° Same  Different
Second ‘1957 1987 204k 2133 2141 2201
Fourth . 1364 1343, - 1318 - 1330 1479 - 1118
. Sixth 1k 1194 - 1ns3e 1162 . 1224 1221
. Colleger 821 856 . T93 842 - 93 803
: Teble 3
Analysis of Variance for Median Latencies
Source . ap 8S __ Ms _F
‘Between Squarés 127 207,243,988.67 ; L
Grade (G) . .7 '3 15T,402,495.87  52,467,498.62 130.533%%
s/6 . 12h  19,841,493,23. ho1,9u7._-53
Within Squares 640  27,882,915.00 ' o
Display Condition (D) 2 2,004,318.81 1 097,159 h 21,5834%
_GXD 6 - 752,965.27 . 125 49k, 21 2,469
'sp/6 - 2u8  12,606,708.92. . 50,833.50°
", Response (R) 1 147,297.52 17,297.52° © .19
" GXR e 3 303,557.15 101,185.72 -~ .137
SR/G - 12l 9,178,678.33 - - T40,215.99
DXR . | . 2 'hh4,315.15 22,157.58 = 2.61
" GDR , 6 545,592.,21 . 90,932,04 10,694+
,sna/c S 248 2,109,481.64 8,505.97
Total ; . 235,126 ,903.617., .
wpe 001
‘g< .025

P—P 'same" response Judgments in the. second grade to 793 mi.lliseconds

.for the U~ W ! Judgments in the college students.

msplav condition was 8lso a highly signiﬁcant variable

(r < .001) Overall, the P-P condition had the shortest latency, the
. W-W condition was intermediate, and the W-P condition was ‘the longest.
. :The biggest difference was. between the WP -condition and the other two
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. qonditions, as we had expected. The résponse judgment main effect
'("s ".or "different") -taken by itself, was not significant

y 'Ihe grade by displqv condition interaction ves of greateat

interest to.us, and it was significant (p < .025). - The r-ason for
this intera.ction was chiefly due to a decline with age in the differ-
ence between the WP condition and the other two conditions (i.e.,

PP and W), as we had predicted. The overall explanation of these
results, however, turned out to be considerably more complicated than
ve had anticipated. For one thing, the difference between the WP con-
dition end the other two conditions decreased steadily through -the
‘gixth grade, but this trend vas not continued with ‘the college Ss.
'Ihis ‘decrease in 1atency vith grade is shmm in. Figure 1 by means of
a Al fference score'which was computed-by subtracting the latency of

) the WP condition rrom the mean of the ww and PP conditions

(WP W*P? . 'The curve for the different ‘response. judgments in Figure

1 drop8 ‘very consistently across the three grades and levels off, but

.;the curve for the same response judgments drops until the sixth' grade,

‘and then rises for the adult Ss.

The very significant (p < .001) triple interaction of grade
by display condition by .response judgment bears:out this difference
between the same and di fferent response jJudgments. This triple inter-
action is plotted in Figure 2 with grade and type of response judgment
a8 parameters. For the second grade, latency increases steadily from
PP to W to WP, and the same ‘judgments are consistently faster than

. .. the different 'Judgmen'ts . 'This.is not the case for the other:three

grades. 'The WW condition does not take longer than the PP condition;
end the same judgments tend to be slower than the different »Judg-

ments in the WP condition especially for the college Ss.

S

Conai.der first. the PP condition compared to the wW condi-

| tion.“ 'Ihc PP latencies were significantly shorter than the WW laten-

cies  for the second graders, t(30) = 2.55, p ¢ .02, presumadbly because
the second graders do not yet read very competently, and thus do not
get the meanings from the words as easily as from the pictures (their

'.... erroy rate for words accords with this interpretation). The fourth
% . -and sixth.graders do not differ significantly on the two types of

display condition, dbut the college students do, t(30) = 2.07,.p. ¢ .05.
The order, rurthermore,. is reversed. They have shorter latencies for
the WW condition suggeating that it is easier for then to extract
meaning from the wvords than from the pictures,

Now Gonsider the same and different response 'jixdgnentc. As

..-mentioned above, type of response: Juigment overall was not: a signifi-

cant wvariable. 1In. addition; the type of response judgment 4id not
interact significantly with either the grade or display condition
,mriablcs. But when the response Judgment variable is considered to-
. .gether vith both the grade:.and display condition variasbles, it is
clear that the same.and diffeient judgments have differential effects.
e condition of interest is:WP. . The same judgments ave significantly

-19~
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faster then the different Judgments for the second graders when the

'~ displuy is a word and & picture, t(30) = 2. 22,p .05. For the

fourth . and the sixth graders this difference is not significant, but
for the college students the order is reversed. Now the different
Judgments are significantly faster than the same judgments, t(30) =
2.52, ¢ £..02. This reversal of the same and different judgments for
the college students is shown dramatically in Figure 1 where the dif-
ferencc in latency between the WP condition and the mean of the WW and
PP conditions is plotted. There is only a Lb millisecond difference
between the WP conditicn and the other two conditions when the differ-
ent judgments are considered by themselves. But the difference is
three times as great (132 milliseconds) for the same judgments, sug-
gesting that a convergent representation of meaning is not reached as
readily vhen a same response judgment is required. This grouv's signi-
ficantly higher error rate for same judgments in condition W-P is

in accord. -

, ‘It seems to us that these results indicate a radical aif-
ference between the second graders and adults in processing WP dis-

. pl_e.ys. The age difference in ease of processing in the PP and WV dis-

pley conditions suggests that the explanation must take into account
the facility with which meaning is extracted from pictures as con-
trasted with wvords. A hypothesis regarding this difference will bYe
offered in the Discussion.

Discussion

In recent years, there ha.s been mach research and lively
debe.te as to how meaning is stored in memory , with the debate center-
ing around a dichotomy between imagistic and linguistic preferences
for how meaning is "coded" (e,g., Bower, in press; Paivio, 1971}
Reese, 1970; Rovher, 1970). Both positions, as well as an ecumenical
compromise accepting them as parallel systems, imply that a distine-
tion between modes is retained in processing for meaning when remem-
bering something. On the other hand, there are those who argue that

" rather than several parallel "mnemonic coding systems,'" there may be
‘only one sbstract sementic system in which meaning is neither em-

bodied in linguistic form nor as any kind of concrete imagery, but in
some sbstract deep structure (Bransford, Barclay, & Franks, 1972; hri
& Richardson, 1972). Vhat that structure is like wve cannot say, but
we have revived, it seems, the concept of imageless thought.l As
Shepard and Chipman (1970) remarked, "Ss do indeed seem unsble 'to tell
us anything significant sbout the structure of an individual mental
image as such. What they can however tell us sbout, is the relation
between that internal representation and other internel representa.-
tions (p. 17)."

N The 1e.tter sentence is particularly relevant to the approach
taken in the present study. We did not put the question directly to

1.  T. V. Moore's (1919) monograph, "Image and leaning in

. Memory and Perception," begun vith Kilpe et Munich in 1013, is an

excellent reminder of the power of this concept.
20

3
i

{
|
{
H
i
i

A 2o s Febameaan e At et s o




. conceptual system, Since it would necessarily be unevailsble to intzo-
-, .8pection, we choge, to. study. it by comparing modes of representation

. -match acoustic representations. of them? . Do thev name the two nic-

| ', I.atencv for meaning was alvays, shorter for all p’ctures .and all Ss.

the 83, but we compared directness of access to mearing within and
between modes of display. The question differs from that of most
- recent experiments because we axe asking about access--extractim of
meaning--rather than how meanings are "stored."

The hypothesis we were coneerned with is closest to the uni-
canera.‘l., abstract amodal position; that is, that there i only one
meaning system, neither specifically iconic nor specifically linguis-
tic. This is the same position, essentially, as that so eloquently
advocated by Moore more than 50 years ago. ‘We thought it likely that
there would have to be a developmental road to this :ideal, economical

" that we. cotﬂ.d manipulate using the S's .latency in Judging whether two ;
Wmembers ot display. had a-same or aifferent meaning as the dependent ?
variable. " Time to make the decision would tell us, we :thought, just
how similar the internal representations of meaning vere: and vhether,
with different modes to compare, there is eventually convergence to-

ward the latency for the within-mode comparisons. l

: A sunerﬁ.cial look .at the results suggests that this hyvo-
thesis has bheen, at best, onlv nartially confirmed. The results

. plotted in Wgure 1 shov a nicely declining latencv, as nredicted,
'_from grade two through six, when same and different judgments are
"'é reged.  But the. college students do not continue the trend. Ir

.....

verv setisractorv. But the same judgments do not shou a consistent
downward trend, and there is even an upturn for the adults. VWe must
look further for an explanation than the simole hvpothesis of an ad-
vance. vith maturity to a single smodal revresentation of meaning.

Are the Ss trtﬂ.v reacni.ng o semantic level in making their
1udgnents in this expenment, or are.thev perhans only matching
"words? Do they read the two words in the W-¥ condition and merely

"'tures -in the. P-P condi tion. and match names , without .going throush. a
semantic svstem? Do they read. the word., .name the picture, and then
match the tvo. words bv some. acoustic, but non-semantic representstion
‘in ‘condition WP? 'his not,ion in the PP end WP disniay conditions,
at least, seems thoroughly. mtenab,‘l.e. Moore. (1919) showed Ss nic-
tures and measured the. time bet'veen vresentation and the experience
of meening and likewise hctween preseniaiion and occurrence of a name.

“loone seid ('o. 90), "When the meaning experience comes the name is
not vet oresent., My..Ss often spoke. of the priority of the meaning to
‘the naming, . Again (v, 180)),. A meening cannot be lacking if -the.
“subject’ names the picture--no matter what the task.", .In: other words,
the scusntic categorv must be found before a neme can be. ‘produced,
.Brown (1958) seems to have come to a similar conclusion,

- .. Dr, Elizebeth Werrington (nersonel commm:lcat:lon) showed
two nhotogm'ohs of: the ‘same ob‘lect each. nhotograpbed trom a dl.ffemt
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sngle, and asked S to say whether or not thev were the same ob ject.
Patients with right parietal lesions showed a significent deficit

in this task. Since their speech and language functicns were intact,
.she reasoned that "verbal hvootheses" nlay a minimsl role in thc. task.

The precedence of meaning over naming is importsat in in-
terpreting our results. The results suggest that second graders
process the meaning in words and victures differently than college
students. We obtained two reversals in latency between the second
grade and the college Ss. The second graders vere faster in the PP
condition than in the W condition, but this trend was reversed for
the college students, who were faster in the WW condition. There was !
no difference between the two displav conditions for the intermediate |
grades. The same judgments were faster than the different judgments 3
for the second graders in the WP condition, but for the college stu-

. dents the different judgments were faster. The same and different
Judgments did not differ for the intermediate grades. that do these

o A o et i g 1 Y

reversals te11 us?

: Ve suggest that the same judgments are shorter in the WP
‘condition (but not in the other conditiuns) for second graders , be-
cause the meaning of the picture, and hence its name, is more readilv
accessible to them than the meaning of the word. We suggest that the
second graders’ strategy is to zet the meaning first from the oicture,
f then name the picture (get a word for it), and then match that word
: to the written word. If a match is obtained, they will have been
; facilitated by knowing the meaning of the nicture, but if the word
§ .~ does not match, knowing the meaning of the picture cannot help then.

" Since matches lead to same judgments, the same 1udgments are faster
than the different Judgments in the WP condition.

'lhe eollege students on the other hand, use a very: differ-
ent strategy. The different Judgments are shorter in the WP aisvplay
condition (though not in the other conditions) because words are more
salient to them than pictures. We suggest that the college students X
first get the meaning from the word and then match it to the meaning !
of the picture before going on to a naming stage, since meaning pre- '
cedes naming (cf. reference to Moore, sbove). A different judgment ;
can be made without naming when the meanings for the words and vic- )
tures do not match. When the meanings do match, hovever, the conege
student goes on to the naming stage and checks the name of the picture

with the word. This extra step inevitably takes longer, The dif-
ferent judgments are shorter, in other words, because the name is not
nrocessed at all, or onlv after the Judment has been msde and the
kev nressed. ' _ , .

Vhy would the college 5 go on go check the neme of the pic-
ture before making a same Judgment when the word has already provided
a meaning? Words have multiple meanings, especislly for adults, |
and the meaning given by the word might not be the one represented ; |
by the picture. !'ultiple meanings for words and names for objects,
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most characteristic of adults, vwill affect same judgments, dbut not
" different Judgments., They make the same judgments. longer and, as
shown in Table 1, result in more errors.. . :

If this exnlanation is eorrect, errors for same judgmcats
(that is, deciding different when same was the correct judgment)

" gshould have shorter latencies than the correct same judgments, because
S made his judament before. checking the name. This is, .indeed, the
case. The mean latency for correct same Judgments was 939 msec; but
for erroneous ones (a total of 25 errors) it was 792 msec. .

‘This admittedly speculative explanation can fortunetelv be
cbecked. It is nlanned to run the .P-W condition again with second
grnders and adults, vith sequential presentation of the material. If
" the "above hv'ooﬂleses are correct, the children should have faster re-
" action times. when pictures are presented first: but the a.dults should
. be. faster. vhen . words are presented first. - :

It will also be of interest to conduct the experiment. with
acoustic, rather than written presentation of the words. Since the
_ shove. interpretqtion depends partially on the difference in:salience
of written words for children and adults, the condition by- grade by

. response interaction might be reduced. for Ss.in the age range used

,.in this exveriment. We would, however, still.expect an age by con-
. dition interaction for children of.the age. rame tested bv Shenela.

, Does the prouosed exnlanation discqnfim the hvpothesis ve
were investigating? It seems to us to be perfectly consistent with
it. The downward trend in Figure 1 for different judgments bears-it
‘out end 'the data suggest no other exnlanation for that trend. -The
nature of the task draws differentially on the competences of second
. @rade children and college students and causes them to perfom in wvays
' which are most economical , for each. . S
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" The Effect of Orthograrhic Structure on
Letter Search: A Reexamination®

Martha Zaslow

In an experiment done by Gibson, Tenney, Barron and 2Zaslow
(1972), no difference was found in scanning rutes between Ss who
scanned through lists that were composed of orthographica.‘l.ly struc-
tured pseudo-words to locate a target letter N, and Ss who scanned
through lists that were not orthographically structure’d. Though a
scanning procedure had never been used before to test for the effect
of orthographic structure, the results were incorsistent with pre-

- vious experiments on orthographic structure using ~achistoscovic
‘presentations. In these experiments , pseudo-words that were pronounce=
-able and orthographically well structured were consistently more

accurately and rapidly perceived than control items.. It is proposed
that the results of the Gibson et al. exveriment could be accounted
for in terms of the particular procedure used, and predicted that with

- a'limited number of changes, the facilitating effect of orthographic

structure could be demonstrated in a scanning experiment very simlar
to the original one. .
. . _

The following changes in procedure were 'proposed and for
the following reasons: (1) Instead of using a single target through-
out the experiment, Ss scanned for a different target on each of the
20 experimental trials. Previous research (Ulric Neisser, 196L4) had
indicated that the scanning procedure tended to favor, as a strategy
of search, the use of graphic information. Using a single target
throughout might encourage processing for the graphic features of
this letter, and make such information as orthographic structure ir-

‘relevant to the task. Changing the target on each trial would decrease

S's tendency to rely merely on graphic information.

(2) oOrthographic structure, or rules governing the spelling
rattermms of English, have two components- permissible (probable)
combinations or groupings of letters, and positions parmissible for

‘them to occur in. While other theories of word perception make

statements about sequentially probable combinations of letters, a
theory of orthographic structure based on spelling-to-sound corres-

 pondences as provosed by E. J. Gibson. is further concerned with the

importance of constrained position of letters and letter clusters.

It was decided to examine the importance of position, as a means of
separating theories of orthographic structure and theories based on
sequential prohability. Accordingly, the second change was to select
a set of letter-clusters that fit both requirements in a very sveci-
fic way. ‘Two-letter consonant clusters were selected that were con-
strained to appear only at the beginning or at the end of monosylla-
bic Inglish words. BL, for example, can only begin such a word in

*A summary of a Senior Honors Thesis, Comell, 1972. A
full-length paper will be submitted for publication.
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English, and ND can only end one. Working with such constrained
forms enabled E to devise lists of pseudo-words that were well struc-
tured and pronounceable vhen the clusters were in the proper position,
but the reverse vwhen the clusters were put at the 'wrong" ends of
monosyllabic pseudo-words. One could thereby test the importance

of agreement in both position and letter senuence with the rules of

“orthographic structure in contrast.with a given sequence (target

- cluster) alone. (3) As noted above, the earlier experiment  appar-

- ently had not made the structure of the. context items relevant infor-
mation for the scanning procedure used. In.this experiment, a cluster
rather than a single letter was always the target.. It was felt that

‘ the targets selected (consonant clusters of high probability in
English) would make pick-up of information about structure task-

" relevant in the well-structured condition where the cluster was cor-

. rectly placed in both target and context items.. In the non-structured
condition, the target being scanned for was the same cluster dut
appeared in the wrong location. ) L :

S 'Ihe results of the revised experiment :lndicste tha.t Ss in
the well structured. condition scanned significantly more: rapidly
.(p&-.05) than 83 in the non-structured condition. The structure

. .\-c'thus-.d:ld become. task-relevent, and facilitated search, Taken to-

: . gether with the earlier: experiment, the results indicate that a

-~ fagilitation effect occurred only when both requirements of ortho-
‘graphic structure were met. The scanning task itself tends to
" encourage - the use of -the most. economical procedure for scanning. The

a0y cpresent experiment indicates that once the.option of processing for
;... graphie structure'alone is eliminated, processing for orthographic

.',4.stmcture'become5 a highly economical search. approach. .This in tum,
. attests to the extent to vwhich adult readers have, and can readily
util:lze, the:lr abstracted knowledge of orthograph:lc structure in
words . v e '
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