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Three short studies were conducted on long-term

effects of visual perception training on perceptual memeory, involving
the visual illusion of apparent movement, iu educable and trainable
mentally retarded children (EMR and THMR) and in learning disabled
children (LD). Variables were lengths of training session and
retention interval. Tables presented information on subjects and
experimental conditions for the three studies, number of children
reporting arrow-to-sgquare movement in training session, and number of
children reporting movement in arrow—to-arrow series in test session.
Test resulis of the first study of 36 EMRs and 24 normal children
indicated that EMRs must ceceive more perceptual training experience
shan normal children of the same mental age to establish enduring
perceptual memory. Results of the second study with 80 LDs suggested
that LDs showed a deficit in long-term perceptual memory similar to
that found for EMR and TMR populations, indicating a possible comucon
learniag problem, independent of intellectual functioning level. Test
results of the third study with 24 TMRs indicated a trend toward
reduction in effects of dissimilar-form training over 24 hours.
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This project investigated the long-term effects on visual
perception of training received in a single, brief experimental
session. The research used the illusion of apparent visual movement
to ascertain whether educable and trainable mental retardates re-
quired more training to establish enduring visual memcry, ard whether
the influence of such memory on perception was lost more. quickly by
these children than by normals. A group of children with learning
disabilities was included to see whether this type of difficulty affected
long-term perceptual memory. Appropriate groups of normal children w:are
used as control subjects. : , S

) The research prévid,es'Aj.nfcmatign about the way in which memory
resulting fram controlled prior visual experience influences how educable
and trainable mental retardates and children with learning disabilities

see ‘their world. This infommetion will aid teachers and educators
concerned with special education and learning disebilities to under-
stand the influence of visual memory, and how much training may be
required to make thie influence long-lasting. '

. The visual illusion of apparent movement--movement perceived in the
 absence of real movement, such as in the cinema--was used to study long-
tetm perceptual memory. The experimental paradign included a training
session, a retention interval, and a ‘test session. By varying the length
of the retention interval, it was possible to assess the long-term
effects of the perceptual experierce received in the test session. The
amount of experience provided in the training sesaion was also varied,
and provided an indicator of how much, training was necessary for the
memory to endure for different periods of time. ' , :

-~ In-the training session, &1l subjects were shown a film containing 30
or ‘60 repetitions of an arvow and- square presénted in sequence.. Since the
two: sequentially-presenteéd forms were very different, most subjects did
not see them as statjonary; apparent movement was not seen (Orlansky,
1940; Squires, 1859; Raskin, 1968, 1969:a, b). Either 3 minutes or’'24
hours later, the initial form, the arrow, was presented in sequence with
an“identical arrow, a.condition in which apparent. movement is usually

‘seen by normal adults and children (Raskin, 1968, 1969 a, b).. Whether

. the ‘training-experience had a lasting effect was indicated by.the number
of reports of movement or no movement by each group. of subjects. If the
effect. endured, then the subjects 't ported two successivelv-presented,
stationary, forms. . If, not, apparent movement was seen. Raskin €1969b) found
that. educable retardates tend to 'see movemeiit in the test seesion while

ormals do not'. . He hypothesied ‘that either the: memory influence does

1ot endure for as-long in educable refardates, or that more experience
1{s vequired. 'for it to.endure. ' Ths proposed study was ‘designed. to .provide

LA ,:I';Lr pre ieult bl r Yt Bt oy bl S S = *EQ:EE et k, iy
Anférmation about the validity of either or both of these assumptions.

¥

If insuff memory did not: endure.

emory. . If insufficient training was given, memory did not:er "
learning disabled children showed a deficit in'long-term perceptual’ memory
similar to that found for EMRs, indicating that

: g ‘such may underlie some of
their tommon ‘problems, ' The occurrence of this deficit  in beth the LD
ard MR populations suggests that a specific {ype of learning problem,
independent of level of intellectua ‘functioning, may be shared by ‘these




Intr. Juct:.@n

This project was concerned with the 1cng—te.rm per'ceptual memory of
educable and trainable retarded children (and young adults) and children
with learning dlsab:l;l.ltles. The implications arising from previous
research by the present author with normal adults and children and
educable recarded children (Ragkin, 1968, lBBQa, “1969b) was :mvest;.gated
The illusion of visual apparent mvement was used to study the nffect
of controlled prior exper'len‘,e on the perceptual processes of these
. children. Apparent movement is perce:wed when, under certain temporal
corditions, the successive presentation-of a pair of stationary visual
forms separated in space ‘evuokes the' :mpress;cn ‘of movement; it is
percelved movement in the absence of real mvemant. There have been
sevepal studies of apparért movement with normal children (Meili &
Tobler, 1931; Gantenbein, 1952; Brenner, 1957; Pollack, 1966), and with
retarded and!ar brain-damagzd clnldren v.Werner & Thuma, 1942; Brenner,
1956; Mark and Pasamanick, 1958; Spivack & Levine, 1961; Ball and
WllSGI‘CI’th 1967). For 'the’-" mst part, these have dealt with ‘physical
parameters Df the illusion ‘such as' threshold determination and range of
. ‘movement, and how these factors vary with age or retardation. ' This -
“{llusion has .nct been used as a tcol for the study c:)f long—tem menmry

I’he.c!e have been no smjles concerned with long-tem perceptual
memory in retardates and children with 1earm.ng disabilities. Despite
the obvious theoretical and- pﬂactlcal importance of ‘such work, most,
studiees of long-term memory in retardates have dealt with’ verbal o

~ learning and not with the way in which memory influences the way the

“‘yetarded child scées his world. Belmont (1966) reéviéwed the literature

~on lang—term mamry in retardates. ‘He noted that the’ mVEstlgatmns

- réange widely in terms of ‘the variables under- consa,derat:.ong the subjec:t
populatmhs and the mterials ana metl-mds anplevéd T

__ While: Be]amnt dld not répc:rt any studies that' dealt wrth memory
effects in perception, recent work by the present - mvest:.gatcr- has been
“concerned with ‘this topic in bBoth normal and-Petarded children'and adults.

. My doctoral disséptation (Raskin, 196%), ‘condiitted at- MeBill University

- under the directicn of Di 0. Hehb ‘was a study of th Teffeat Of 't
. .-experience on the perception of ‘apparent movement. A basic factcr in
'~ “the perception of this pheridmenon is the: slﬁD.laI‘l‘L‘Y op- d;\.ffer'ence in
f..-ahape of 'the two stnmluE feﬁhg’ used to prcduce ’ﬂ"lé :.11usmn.

) e’ -other is- uSually ‘seen’ Cerlansky, "1540;" Squlres, 195
P SUnd that spedific traihing ‘and ‘the subseqixeﬁt memory 35 May
negatethe effect of either- similarity ‘of -diffevence in shape Adult
. subjec‘ts who ware glven pr'mr expem.ence with a form in apparen move-
'-“ment 1ater saw ‘that form move ‘when it vés: pxesented in sequence with a
‘very -digsimilar form. Cantml ‘subjects w:.thout “%the'‘same -trainin did

mt 8e this mvarent. ‘ Oiher '8 'jéets were glven prelmu:zary ﬂ*a:m:mg




with dissimilar forms presented in the apparent movement paradign,

two successively-presented stationary forms were seen. Later, the
initial form was presented in sequence with an identical. form but

these subjects did not see movement. The effects of the training

in both of the situations were long-lasting; they were present as

long as one week after training, and were interpreted in terms of
perceptual learning and long-term memory. A later study. (Raskin, 1968),
showed that there were no developmental differences among normal children
and adults. This indicated that 6-year-old children were equal to older
children and adults in the ability to retain previously-presented
visual information, and their perception was strongly influenced by
this information. However, when nopmal children and educable familial
retardates were matched according to MA (Raskin, 1969b), there were
differences. In & training session, both normal and retarded subjects
were shown a series of 30 repetitions of an arrow and square sequence.
None of the groups reported that the arrow moved to the square. ..
Twenty-four hours later, when shown a series of arrow-arrow sequences
that usually produce the illusion of movement, mosi of the normal
children reported stationary arrows; most of the retarded children
reported moving arrows. This latter finding was so very different

from the highly reliable results in normals that further investigation
seemed warranted. : ' I ‘ .

' This research investigated the two equally-plausible ‘explanations
of why most of the retardates saw the illusion of movement in the test
session. The first of the two,was.that.the retarded children may
require more experience.in-the. training session. to. establish enduring
memory ‘traces than do normals.. The second,is that there was faster.
decay of the'memory trace in retardates than-in normals. . Shorter
retention intervals and greater amounts of experience in training will
be employed in an attempt-to-asceptain’thether-either, ‘or both, of -
these assumptions ‘is tenable. Also, groups of trainable retarded and

children with learning disabilities were studied under previously-used
conditions in order to stidy their ‘peréeéptual memory processes. — = ©

Methods: :i; : 7 b . _
Materials: The stimulus shapes were pdirs of white solid forms

presented by 16 mm. motion picture film with a Kodak Analyst Projector.
Edchipédir, two identical arrows and afi‘arrow and square, was projected
at' 24 frafies per second. Fach presentation of 'either paib consisted

of a 51 millisecond: exposure of the left form (arrow)- followed 5.4 - -
milliseconds later by the right form (arrvow op- square), and then by 1%

secondé 6f blank film, the inter-repetition interval. “Edch form had
a projected length’ 6f ‘3% iriches, and the spatial separation between-
the 1&ft‘and right forms was also 3% inches. ‘The fixation point, a s

inch diameter’black circle, was attached to the screen % inch below |
the lover left border of the:left stimilus formi ~° 00 -




Subjects:

Stucly 1. imrtya-s;x children in special education classes (EMRs, average
CA = 13-7, MA = 8-10, and IQ = 73.0), 2% normal third graders )
(avg MA and CA = 9- D IQ =98.2) served as subjects. All were gg.veri
the Peabody Picture Vocabular'y Test as an additional screening device
prior to the r*esaarch.

Study 2. Eighty children, between the ages of 6-8 and 12-8, served .as
subjects. All were diagnosed as having learning disabilities by the
Achievement Center for ﬂ]ildl‘é"n at Purdue University. . All had IQs of
at least 85 as measured by standaird intelligence tests none were
r'etarded:. grossly brain damaged, or epileptic.

: Studl 3. Twenty-four trainable retarded adolescents and young adults
were used as subjects. All were workers in the Sheltered Workshop at
the Wabash Center for the Mentally Retarded, Inc. , Lafayette, Ind.

They were given the PPVT as a prelude to research Average CA, MA, and
I7 were 19-6, 10-6, and 64.4, I« *spectlvely, with mter'pclated scores-
userl when necessary

Procedures’.

Testihg took place in a darkened room w11:h the subjec‘t seated 11 -
feet from the screen. Each was instructed to watch the film while
trying to keep his eyes on the black é¢ircle, the fixation point. Three
minutes of dark adaptation followed, and then each subject was shown
the tra:m:mg geries. The amount and type of training expemenﬁe the
retention ;mtewals, and the asalgnment of subjects to the various con-
ditions are shown inm Table 1. As may be seen, the testulg condition
for all subjects except for two LD groups was the viewing of 30
repatltmns of the arrcw-arrow series. Two LD groups received arrow- -
arrow training. This has been found to facilitate the sibsequent per—
ception of movement in the a:ruw—square ser:.es (Raskm, 19595}

Table 1 Subjects and experme:ntal conditmns

T Tr'aln;mg = Re.te:ntlcn
Study . Subjects ,N‘ . Amount : Fg:rms e Interval -
1 EMR 12 30 AYTOW-SqUETE 3 min.

EMR 12 30 " 24 hr.
PR .12 . 60 Lo s e,
. Nommal. 12 ... 80 .. ..o "o 5 3min.
Normal .12 .3 .. - "™ ... .24 hr,
1D . -20-.. 30 . . arvow-arrow - . - 3-min.
12 30 " ‘24 hr.
by



Tn both training and test sessions, the subject was asked to
report what he saw and to demonstrate it with his hands at the screen.
Verbal reports were recorded verbatim and, for both the verbal and
demonstrated report, classified as to whether movement was seen or
not. The demonstrated report was used to check the verbal report

- and was given priority in the event that the verbal report was
equivocal. : L S

Results and Discussion:

Study 1: EMR and Normals.

Chi~square with Yates's correction for contimuity was used to
- test for differences between the number of reports of movement
and no movement in the training and test sessions. It was
. necessary, in research with adults (Raskin, 1959a), to analyze the
reports according to whether any seen movement was complete or
partial. However, in the present study all of the responses
were dichotamous: there  jere aither reports of movement or no
movement, none of partial movement. Perhaps this was owing to a
lack of verbal sophistication on the part of the children or was.
truly a perceptual phenomenon. - R Co
In the arrow-square training session, there were no
significant differences between EMRs and normals in mmbers of
reports of arrow-to-square movement. Fleven of thr 12 EMRs and
10 of the 12 normals in the 30 repetition, 3-min. interval groups
di¢ not report movement. . All of the 12 normals and 10 of the 12
EMRs in the 30 repetition, 24-hr. groups reported "no movement. "
Similarly, 10 of the 12 EMRs who received 50 repetitions as
training did not report movement. S

More impcrtant .was the finding that in the test sesgion there
were no differences between normals and EMRs given 30 training
repetitions in reports of movement with the arrow-arrow series ..
given 3 min. later. Eight of 12 EMRs and 10 of 12 normals did not
see movement.  This indicates that the training given both groups
was sufficient to hinder their perception of this illusion following

‘a very short retention. interval. However,, there were differences
‘between normals and EMRs in the 30 repetition, 24 hr.. interval groups.
While 10 of “the 12 normals reported no movement, only 3 of the 12 -
IMRs did so.  This differénce in number of reports of no movement
in the arrow-arrow film was statistically significant o 2 L 6.08. D < .02)
substantiating the previous finding that the influence X(1) = °°7°2 R = 54D
of this amount of training experience does not endure 24 hr. in
EMRs '-‘(-Easkin;t195’9]3):"’1 On the other hand, 9 of the 12 EMRs who received

- 60 'arrow-square trainirg repetitions did-not see movement in the.
‘arrow-arrow test 2u.-hr..later,. clearly showing the effect.of the extra
training experience.. This number: of :children was significantly -
different from those EMRs with:the same retention interval -but. ..

half 3g much Training ¢ 2. = 4.17, p’ ¢ *,05) 'but was ot statistically
different from the 30 relge%i’tién; 3-min. normals.

5

>
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The present results show that perceptual memory establiched by
30 repetitions of the training given in this experiment will affect
the perception of apparent movement Dby EMRs and normal children -
following a short retention interval. However, as reported
previously (Raskin, 1969b), this is not true for the IMRs after a
24-hr, delay. Aleo, the results indicate that EMRs must receive
much more training than equal-MA normals in order to establish
longer lasting perceptual memory. - o

The fact that prior: experierce and perceptual memory affect the
perception of apparent movement may be interpreted in-terms of .
association perceptual learning (Raskin, 1969a). When training links
the peoperty -of nonmovement to the initial form,. the resulting memory
effects arising from this training will interfere with the perception
of movement under otherwise optimal conditions. The present results
show that FMRs will differ from normals’ in ithis type of perceptual
learning and the resulting long-term-effects only if they are tested
foillowing, what is for them, inadequate training. However, if the
original material is presented many more times there should be no
difference in retention following a longer period of delay. The
results also' indicate that, although memory may influence perception
following a short retention interval, it will not necessarily exert
an effect after a longer delay in: the retardate. What may be o
considered to ‘be ‘cverlearning may be required:-to ensure that memory .
traces will endure. SR I e

Study 2: Learning Disabled. -

.- The numbér of children ‘4’ @ach group:tho. reported. movement” in
the trainihg ‘and test series was recorded ‘and ‘analyzed using Chi- .
square With Yates's correction for continuity. The results. shown

' 5Ye 2 ape the' number ‘of ‘peports of movément .in the arrow-square

in-Tabl
serieg” for the ‘four gruups:: ‘These:are:the test results for. those .
¢hildren . with: arroW-arrow P jor experience and the ‘4praining ‘results,
witHolit xpk ié?ﬁéé;;,f@f-fehéziathers: wers. tAS may. ‘beigden;-significantly
Tiore Ghildven with: identical~form training saw the.arrow move. toward
the gguare:(ps '<..01).* The results:indicate that, as for normal:
adults ‘and*éhildren, 3¢ ‘vépetitions is-sufficient “t0 iestablish the "
- fac:LJfltatmgeff‘ectscfidentlcalefo:m training ‘in. [Ds-and these ;.

» and 'no -movement for.thé .arrow-arrow: .
-3, Thése ‘aré the iést results fon children
Arrow-square sequences: and the-training:
Srificantly more;children im: the -3-mins:;
orin experiencer did not' 'see movemefit handid

. ().

i

=. lG-Qa S :




indicates that the amount of nonmovement training was sufficient to
hinder the perception of *this illusion in LDs after a short
retention interval. On this task, these children behaved as did
normal adults and children and EMRs (Raskin, 1970). However, there '
was no difference between the two groups of 2u-hr. interval children,
indicating that the dissimilar-form prior training had no effect;

the perception of the illusion was not hindered. These children
behaved as did the EMRs in an earlier study (Raskin, 1969b)--they
saw an illusion that others with the same training did not.

The results of the present study indicate that LDs may show
a lack of inhibitory control in certain long-term perceptual memory
situations similar to that found in their general behavior. E
Furthermore, these children and EMRs may indeed share a specific
perceptual learning problem with respect to the absence of an
enduring hindering effect of training on the perception of apparent
movement. On the other hand, when the training may be expected to
exert a facilitating influence upon the laier-perception of the -
illusion, LDs exhibit normal perceptual memory effects.

Table 2:--Number of Children Reporting Arrow-to-Square Movement -

Interval .. Training Group. . Reports. - . Chi-square®

" Movt. None

_ Identical Forms 15 5 %
3-min. - : 10.03 -

Dissimilar Forms y- . 186

Identical Forms 13 7 %
24~hr. ' 7.30

. Dissimilar Foms = § 15"

%7ith Yates's correction for, conitinuity
p < .01 o

gl S b it . b



Table 3.--Number of Children Reporting Movement in the Arrow-Arrow Series

interval Training Group Reports Chi—square_a
Movt. None

Identical Forme -~ 17 -3 7 «

3-min. T ' o 10.42

. - [Lissimilar Forms 7 13 ' N
' Identical Forms -~ 18 - 2 o '

24-hr. S : © 3.33:(ns)

Dissimilar Forms 12 - o R

3uith Yat=s's correction for continuitjz'_ -
* ‘, e .- . N - .
p < .01

Study 3: Tr'amable Retardates.

The reports of movement and no mcvanent in thé ‘tram:mg and test -
sessions were analyzed with Chi-square with Yates's correction for
continuity. - In the training with the arrow-square series, 9 of the -
12 subjects in the 3-min. mterval group and 10 of 12 in the 24-ho.
group did not see movement. The test results wa:th the arrow-arrow
£ilm, while not statlstlceﬂ.ly significant (p'>'.05), clearly show a
tr'end toward.-a yeduction in the effects of the dissimilar~-form
training over 24 hrs, While only 3 of the 12 in the 3-min. interval
group saw the arrow move across the screenr, 8 of 12 in the 2u-hr.
group did so. Thus, the trend by the TMRs was toward seeing movement
after 24 hrs,, a tendency:not present in normals (Raskm, 1968, 1969a).

Ccnclus:.czns

. The studies reported here have shown that EMRS must receive
much more pen:eptual training exper:.ence thari normals of the same
..MA -in order to establish.enduring perceptual memory...Also, if less .
training is given, short-term effects will be present following a
brief retention interval but. these’ will net' last’ évér lohger times.
Thus, the conclusion seemed reasonable that the rete.ntlcn of normals’
and EMRS w::.ll not u;ffer 1f 'the lattér" group is given more. tr»az.m.ng

The mvest;l.gat:.cm of long—term perceptual memory in children
with learning disabilities indicates that they may show a lack of
1nhlbrt1ng ‘control in certain 1ong-term perceptual memory situations
that is similar to that found in their general behavior patterns.

The ‘results also 'show a deficit in a specific perceptual phenomenon
that is present in EMRs and TMR and may thus underlie same of their
common difficulties.  The lack of inhibiting. effects of the dissimilar
form training in’ the retardates and:LDs ‘suggests a- spécific type of
learning problem that may. be :ndepandent of lavel of intellectual
functlon:mg but may bP canpllcated when ln ccnjuncticn with retardation.
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Thé pc:pulatmn of the Wabash Center for the Mentally Retarded, Inc.
has changed since the proposal was submitted. Therefore, -the age of
the subjects was not as anticipated nor were as many subjects
available.

Appendix A.

An additional study was conducted using the PPVT test scores
collected as a prelude to the research reported in this paper. The
summary of this revearch follows. Reprints of the article that
appeared in Psychglggg.cal Repor*ts, ,1970 26 547-549 qre available
from the authﬂr ) _ . ' T :

I‘MRAL SI'ABILI‘I‘Y OF THE PPVT . iN NORMAL:
L AND H)UCABLE!—RHI‘ARDED CHILDREN -

I.arry M. Raskln and Lcuella J. Fong
. Purdué Unlver'51ty o '
o+ Sw mporal, stabz.lﬂy of the PPV'I‘,. ch B, was.
:mvestlgatad for “two age” groups -fom regular normal and speclal

educat:l.cn classes (H’IRS) The second adnun;l.%tnatlon of the test. '
' ':,sm after't‘f‘ 5 ' i

_, _fmn .667tg .92,




