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INTRODUCTION

The development of the visusl-motor function of ihe
retarded and non-retarded childrsn has drawn much sitention in
recent years, as 1t has been found to be related to a child's
adaptability to his enviromment, particularly his achievement
in sehoclis., It is important to educational planning and eiini-
¢al disgnosis to study the retarded children's development in
this area as compared to the non-reterded.

To aceount for thls development, Bender postulated
that the visual-motor gestalt production of the retarded
children is generally st a lower level, though she 4id not
specify elearly whether it would be commensurate with, akove
or below their mental age, when these children are considered
as a group. Secondly, she postulated that there is grester
variation in their production, even in cases of high-grede
mental reterdstion, then awong the pon-~retarded children of
the same menisal nge.l Studies are needed {0 verify these
postulations.

The present thesis focouses on one aspect of the visual~-
motor gestalt function, i.e., rotation which indicates the
inability to reproduce graphleally & design according to its

1 Lsuretia Bender, A L;;.-f Hotor Gestall Zest and
Its clinieal Use, American {rthops Le iation; Re-
iy ﬁwnagrua:,ruc.ls, 1938,

g "ulh@ and
pringfield, ?hamaa, 19%2, p. 78-103,
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propar spatiel orientation. Griffita and Taylor,z Biiverstein
and Hohan43 and Fradh found thet s nlgh percentage of institu-
ticnalized mental retardates made rotation on the Bender-
Gestalt Test, but they 4did not compare them to the normsl npon-
retarded ss to indicate to what extent rotation oecurred more
often wmong them, Burnelt snd Pullarg"w&ra toe only ones who
attempted to compare the rotalicoal tendency of the retarded
children with the so-oslled normal children, bul not at the
same mental &ge level, The resulis showed that the retarded
ciildren reotated far more on the Minnesols Perceplo-Diagnostic
Test than the normal childrem., However, ihe sutjects in thesge
studles ware &l1 taken {rom & hogpital and tnerefore could not
be considered representative o) the retarded. To give & fair
representation of the retarded, ihe subjlects should be Lsken
irom public mehools. These uhildren should alge be compared
to the non-retarded at the sewe sental age level, sec as to

indicate to what extent they are retarded in tnhis (unection.

2 R.M, Oriffith and V.H, Tmylar, "Inciéenca cr Bendar~
mnﬂtwwmuMMMM“,uMgu 20L3) ok

3 AB, Silverstein and P,J, %mhanﬁ "E&nﬁarwﬁaatalt Plgure
Rotations in the Mentally Retarded," Journpal of Cons
Pgychology, Vol. 26, No. &, August 1902, p, 30t

4% Barl X, Pred, "Incidence of Bender-Qestelt Figure
Rmtatiomx amnng *antally nefme%ivw c3yehigtric Petlenis,”
_ rnad ntad iency, Vol. £0, No. b, J&nuary

5 A, Burnett and G,B, Pulier, ®Minneso.s Percepto-
Biagnnﬁtic Test Psrfiormance aﬂ~ﬁﬁ%ﬂﬂr1u Hentally Retarded Childrens:
Btandsrdization, Hormmtive Tata; Comparison with Other Diagnostic
Groups end ﬁatemtiaﬂ,az Greganic Bralin remege. " nod published.
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As for variabllity in the gquantity of rotstion, Burnett and
Fuilnr'a ttuﬂyﬁ was the only one that reported of the sten~
dard deviation in the rotation made by the retarded children,
but 1t wes not compared with that of the normal.

This study attempted to compare at one mental age
level the highe-grade mentally retarded children with those of
average intelligence on the amount of rotation and varisbility
in the group., The samples were drawn from publie schoels and
1t also attempted to control other variables that ecould affect
rotation. The problem under investigation ¢an be worded aa
follows: Do the retarded children make sbout the same smount
of rotation ss thoge with average intelllgzence, anéd is there
about the szame smount of variabllity of preduction in the two
groupsy

The first chapter gives further explsnstion of Bender's
theory on which the thesls is based., It then reviews the
litersture on the rotstional tendency of the retarded snd non-
retarded obildren, pointing out the factors which could affect
rotation and the impertsnce in defining the population studied.
It also attempts to compare the reterded with the non-retarded
in the light of the resulis of separate studies on the two,
The purpose of this thesis and the general hypothesls sre then
stated.

& Ibid,



INTRODUCTION ix

The second chapter describes the experimental design
of the preojlect, emphasiging the selection of samples to make
the two groups &s comparable as possidble. The ratienale and
valldity of the tool i3 aiso described. The speciflic
hypotheses are then formulated and the melhwods of statistical
apalysis sre explained.

The resulis of the study are presented in Chapter III
and disecussed in Chapter IV, with regard to itbe hypotheses,
Bander's speculatiion, and the resulis of the previous studies,
The limitations eof the {indings due to the I{ and mental age
of the subjects and due to the tool are peinted out and
suggestions for further studies ere given, The lmst section
presents a summary and conclusion of the [ingdings.



CHAPIER X
REVIEW OF THB LITERATURE

When revieving the literature of the visual-motor
gegtalt function of the rat&rﬁ&étahilﬁrmn, one vould go
back to Lauretta Bender, who constructed the Visusl-Motor
Gestalt Test with designs sdapied from Wertheimer's and
attsmpted to give a theoretical explanation of 1tz genesis
and maturstion. She cbserved that the gestalt funciion of
children goes through 8 developmental »drocess and graduslly
matures. I the case of mental deficiency, the process is
slover. In her earliest work on this teplic, she stressed the
similarity of the genesis and maturation of this functien
between the young and the retarded childrem.l Lster she
observed that mental defieciency is not an entity and there
is great variation among them a3 affected by different
developmental disorders associated with wmentsal defieian¢y.2
8he stated that:

1 Lauretts Bander, ¥Prineiples of Gestalt In Copled
Farn in Huntally Befaativa anﬂ 8chisophrenic Persons,™
aia Vo B - b A b NELWW, 208 e 8 Vol. 271 Ho. Bf Maroh

e

188 . Ameria&n”m“rf% aych:atr c &s&oeiatwén,"?eaearch

h:ﬁggigﬁinﬁ* iag P 137”1%}“ and Cl 4 Pgychistrie
Tocniiorat, spplngileld’ Thoaas. locs, siiig-beichlatric
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There iz not gimply & lower level of the integrated

gestalt production commensurate with lhe mental level

determined by the other standardized paychomeirie

tests. There 1o 2 much greater variety of ?ra&uctians

among mental delectives ol a givan age level than

anong normal children of the same mental age., There

is, of course, retardation in sowe one or all of the

various maturational processes but this retardation

mey be more in one field than in another.
In other words, the overall visusl-motor perforsance of the
retarded children when considered individuslly mey be commen-
surate with, above or below their wmenial age, and also it may
ke stroager or weaker in certain sreas. BShe felt that the
diserepancy might be related to the deveiopmsnial disorder
assoeisted with mental retardation. For exsmple, she observed
that chiildren of congenital word blindness aften show direc~
ticnal disturbance and epileptic children heve difficulty in
spatial orientation of configurastion on the ground., Among the
highegrade mentalily retardsd one finds more cases of the
hereditary constitutional type, whose visusl-moior gesialt
function resembles mors that of the younger children az their
maturational precessa i3 glovwer. They would show less dis~-
crepancy than the retarded of other types, but still Peven in
thess cases, & simpie retardation is not found in all of the

principles of the integrated visual-motor gestall funaﬁlnn.“%

Gy De 80"’&3. .
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To sum up, Bender felt that the visualemoter gestalil
production of the retarded children is generslly at s lower
level and there is more variation among them, even in cases of
high-grade menisal retsvrdstion. In regard to the first pary,
she d4id not apeculate to what extent this function iz retarded
when these children are consldered az a group. i.e., whether
it ig commensurate with, above or below thelr mental age
igvel. It slsc hes to Le pointed ocut that Bender made these
observations In the hosplial or ciiniec setting where, gener-
ally speaking., the ahildren presentsd greater adjustment
proulexs.

This study singled oul rotation, i.e,, the inability
to reproduce graphically a design according to its proper
spatial orientation., It attempted to {ind outv if the high~
grade mentelly retarded children make more or less rotation
and ghow more or less variebllity when compared to the children
with aversage intelligzence at the seme mentsl sge level.

There has not besn any study comparing the children
with average intelligence and the retarded at ihse zame mental
age levels on rotation., However, there are some separate
studles on the two groups, which could shed some light on the
topic.
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1, Rotstional Tendency in Children with Normsl
Intelligence.

Normal children go through a period of instablility
in spatial orientation., &tern, one of the earliest to
study the pereeptual development of children, observed that
to a child a form iz mueh more independent of L{ts absolute
spatial position than to an adult, and that "the ider of
form and the ldee of pesition are twve distimet paychie
functlions, the second of which is only developed by &
somewbat slow process of 1uwnmm“5 Eoffka followed ihe
same line of thought. He stated that

Dot e maL o famnttne g,
megnitude, position and color, all enterimg into
one conllguration whieh le determined in many

¥ays, are 0o a w&udéﬁmm more or less indepen-
dent of one snother.,

cayenplory of Barl
” ‘;; j & , .",- B T80 y s
Allan and Unwin, 1924

6 K. Eofika, The Orowt
Harcourt, 1925, p. 31k
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iR

ﬂmith,7 Hilﬁreth,a Davidamn,g and Falémann,lﬁ who studied

the visual-perceptusl develwpment of young children [ound

that they freguently meke reversels and the incidence de-
creases with age, and that letters similsr ia ferm but
different in position, like b, p, g, and 4 are by far the

most difficult to differentiate, Fabian™* did & series of
experiments to show that the tendency to rotate horizentally-
directed configurstions to the vertical position is n
developmentsl phenomenon. He soncluded that vertical rotation
is compon in normal ehildren of pre-school and begimning~
school age snd is greduslly corrected ss they mature, bat i
does not disappear until seven or sight years of age. Children
who make reversals in reading rotate more olften, OGillespls
attempted to verify Fablan's fiadings using tachistoscopically

7 4.8, &wiﬁh, ”%nZ@hia@ ahility 85 & Faet@r in Firgt-
" s T - 2! LI o V@l. 191

8 G dildrnth’ ﬁﬁmvarﬁals in Reading and Writing,”
e SRk "’f'.f,'"‘ DAL LBy LI REY o Vol. 2&, Ho. 1 Jm?

Hﬁlén ?. Qavidaan, A ﬁtudf of R@v@raals in Young
Childr ﬂn,h y i 81 MR SR CHOLORY . Vol. 5; Ho. 4,

Decembar 197'M

1¢ 8hdrley C. Peldman, “Visual Parceptusl Skills ef
Children and Their Relation ta Reading," dectorsl thesis
presented to Columbis Universl l?bl, in Disgertation
Abstracis, Vol, 22, 1961, p. 10 1055,

il ALA, Fablian, "Verticsl Rotation in v1snax»xatar
Ptrfarmance-«lts ﬁalati

anship to Beading Reversals
gy, Vol. 36, Ho. 3, March 1945, é%“§%§%§3§%




REVIBW OF THE LITERATURE &

exposed Minnesots Perceplo-Disgnostic Test designs snd found
that age 1s still a factor of rotation from eight to at least
f@urtiﬂn-la Although Fuller and his associates, in their
earlier studies with the MPD, found age unrelsted to rotation
at and above age aight,lB gome low correlation coefficionts
wera reported in later stuéias‘l%

Studies report of tihe averages of the performance of
greups of children. In actuallity, there 1z considerable
difference in the speed of maturstion among them. CGillespie
feund in her study that when exposure time 13 reduced, the
variability in rotatien scores inﬁreasas.ls In other words,
when less time 1s given for the children weak in visual percep-~
tion to compensate by paying more giteniion, the variation in

the groups hecoses more apparent.

12 Harg arat B, ﬁil&aﬁpie, ihe Bi L Ags of Children
@LE Expasure 111 Stimalus on Rotat tﬁﬁ[iﬂ!’l /isupl-Motor
A , unpn [shed Master's thesis presented to the Faculty of
1gzghnlogy and Educatian.mf the Univaraity of Gttawu, Ontario,

13 G.B, Puller and J.7, L&ir&, ”yha Hinaasota Percepto-
Disgnostic Test," Jourpal of Clinical Pgyche
Supplement Ho, 16, Jarary 19 :

i% G,B, Fuller and G,H, Lumney, "The Relationship
Between Poraegtion and ﬁmdy Imnge among Emotionally Disturbed
'.__.' :‘-A_..,. ik u.. R v010 21, Ko. 2
; g % : A Comparison of Intelli-
ganee nnd Perueptian 1n Emwtianally Sisturbed Children,®
¢ Rl 91 i 2 ’ v‘-,.f"“‘?‘.““f’*.‘ ¥ Vol. 221 o, 2, Ap!“il 19&6
AISGLE and J,G, Chegnon, "The Effect of
Age, 5&1 and Lanngage on the Hinnesota Percepto-Diagnostic Test”
& S ook oo A & A enod Aiad % V@l. 33:?., No. 3; J"uly l?ﬁé, P 302"’

15 Pillaspia Bp. Cit,
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With children wno &re not retarded, the reported rele-~
tionships between I{ snd MPD rotaticl #re ratber controversial,
varying {rom oo relatlonship to a low Lut significsnt an@.lﬁ
Fuller felt that there might be a negative correlation in the
above-average IQ sr@u@.l7 8ex has consistently heen found
ot to affect the amount of rotstion on the ﬁ?ﬁ.lﬁ

It hag been seid previcusly thet cihildyren become in-
creasingly capable of receognizing spatisl pesitien throughout
Kindergarten snd the primary grades. Desides the e fect of
mpiuration, the improvement can also be stiributed to experi-
ence and training scquired in daily life and schoel work, In
recant years perceptusl training has been mich emphssized in
Yindergarten and zrede I as part of the resdiness work. Similar
to this point, cultural background has been found relsted to
vigual perception. Oredler, who studled t:ie MPD performmncs
of eleven white and nineteen Hegro sriliren Irowm very 4dis-
edvantaged background, found that ihe reotated far wore than
the noresl and emotionally-disthwrbed children in Fullerts

L]
atudiea.l’

16 Puller and Leird, Op, Cit.: Fuller, Op, Cites
Harrison and Chagnen, QQ1“§;3 ! ’

17 Puller and Laird. Qp. Ci%.
18 Fuller and Laird, Gp, Cit.: Msrrison and Chagnon,

%

1% G, Gredler, *Performance on the MPD Test: Bduca-
tionml and Disgnestio Vaiiéity for Children from Culturally Dis-
advantaged Background.” Temple University. nez yet publisghed,
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Viaual percepiion has also besn oLsgrved to be re-
lated to the heslth of the orgenism, and large apount of rota-
tion consldered suggestive o: brain damege in adulis and older
children Wi heve normal intelligence, After reviewing
Griffith and Taylor's study on Berder sotation in reiation to
various sadult diagnostic groups and ianvic, Anderson, Chorost,
Spivack sand Levin's studlies on the relationship belween Bender
rotation and EEG abunormslities in chlidren, Tolor and Schuwlberg
concluded thatq

free) ascapt for nmentally deiective groups, it is
general’y possible to differentiste groups of
organic an& non-organic sublects in a8 of the
incidents of Bender rotuz@ang1 with braim-injured
individuals tending to rg?wca & greaiter mumber
of rotations than cthersy.
Zoppita® study alse supported this @@ngluaimm*gl Puller
studled the YPD Test with a large sample of chkildren aged
eight to fifteen and found that children with organice read-
ing digability rotated more than the good readers and the
cidldren with prigary or secondayry reading &lﬁahikity.aﬁ

Ereitman's study with much amaller semples supported Puller's

: Bkt AE8L, aﬁringfi@lﬁg Tmm#, Pe 12

22 6.8, Puller, "Paraaptual Lmn&iﬁar&*%@ﬁs &n Children
with a.naﬁﬁingégiaabilktg " Pagycholoey dehipols
o. 3, July 1964, p. 314-317
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fiﬂﬁiﬁﬁo%

sussion the MPD noxms {rom the more lmporisnit studlies sre
listed in Tebla I.

It hag often been assumed that wigual perception is
npegatively affected when a person iz under siress or when

For the convenisnce of cowmpsdrison and later dis-

the personality 1s poorly Integrated sucn as in the neurotice

or psychotic conditions, but thet the dlstorition would nmot be
85 great as in the cese of vraln damage. This view la supporied
by a few studles. Byrd: 2 and Clawson®’ in their fairly similar
studies found that the performence of the maladiusted children
on the Bender-Gestslt Test was inferior to that of the welli~-
adjusted, and rotation wes one of the several devistions whieh
differentiate significunily the itwo groups, Puller found that
children whose lov reading achievemen: wag considersd to be

due to emotionsl preblems rotated more on the HPD thanm the

good readers but aot as much asg those with organic iﬂpairmﬁatggé

23 L. Ereltmon, "A NHote on %ha W$@ af tha qunasata
Pereepto-Diagnostlc Test,” Journal of Clinical Payohole
V@ln 22, Bo. 2; April lfé@y Do

24 B, Byrd, "The Clinleal Vaiidity of the Bender-
Gestali Test with Children: a Developmental Comparison of
Children in Kead of ?ayehmtaerapy and Children Juﬂggd WOlle
Mjuﬂitgd ) “,':“ A 48 L,._..-H;::'?.“"-’.. vel. ¥ Ho. Q;

25 A. Clawvson, ”Tha Berder Visual-dotor Cestislt Test
as an Indax ef Emotional Ilaturbance in Children,” Journal of
: oS Seb AR L Ly 1 G5 ¢ VOJ.. 23 mo E; Ju.."'m 1?%‘33 p‘u L 9Gm 2N

26 Palier, "Perceptual Considerations in Children with
e Reading Disabllity." O.. Cit.




Table I.-

Normative Data of Hormal, Retarded ami Psychistrie
Children on HPD.

Lategories

Normala® 220 HMean 13.22 Mean 109,
8L 2.00 8 75
i%mlsh 169 Mesn 13.72 Hean 1%.60C  21.80 9.1
80 el ty) 1.5C
Hormsl eight-year olds® 56 g B, 22.56
Emoticnal Disturbance® 19% Hesn 12.00 Hesn 101.2 397 15,30
8u .1k & 11.3¢
Senizophrenic’ 16 Mean 12.50 Mean 96.1 65.73 12.30
% ?tl@ si-} b.%
Crganic reading : 5
disabllitye o Hean 11.%C HMesn 92.9 7511 19.30
8o 1.9 80 12.8¢
Sscondary resding 43 Mean 10,70 Mean 9272 WG,.02 10,28
aisability® 8 1.9k 8D 4,40
5004 resders %0 Mean 1C.3% Mesn 11,9 13.64 4.2
8- 2.03% 8b d.1%
Bduenble ments.ly retarded” kg  3-21 So-gh  tean 11.07 7186 33.¢y

e A et e kAL Tt

et e

a_ Gal, ?‘ai@r anﬁ J.T, L&im’i, “Toe ;iizmasmﬁa mrﬁ@tmﬂmmsi Le Tast,
gl ol Cllzd wlogy, Hopograph Supplement Ho. 15, Jamuaery 153, p, i?.
T A. Durne i &zszi 4.8, Fuller, "Mimnesota Percepio-Diagnostic 2’@@ Perior-
SANCE in Bducslle ?‘{Eﬁm'&y Getarded Ciilldren: smmaiéﬁtisng Formatlve Dats,
omparison wit. (ther Disgoostlc Groups and Delection of Organic Bealn ?mg@,ﬂ
ﬁa;mz:}.ish%m
¢ Preliminary sge norn derived by G.B. Fuller, unpublished,

HUNIVHELTT HHL 40 METANM

o1
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In another study with children who were referred L e «linic
primarily because of personallty disturbance, the schizophrenmic
and emotionally disturbed children rotated more than the
norsal. & Kreitman's finding with ama.lsr samples was close to
?uller*s?“ These studies polnt to ths releidonship betwsen
emotional disturbance snd rotation. There is still the guestion
whether they are concurrent or ong ls the cause of (ue other,

In conclusion, with ohlidven of normsl intelligence,
rotational tendency is a matursaticnal phencmencn, which
deeresnses sharply from four to eight years and continues te de~
crease further with age. It occours in greater amount in casas
of saturationsl lag, cultursl deprivation, personslity distur-
bance and especially in ceses of brain damage.

Becguse of the many Tactors that ¢owld sifect rota-
tional tendency, ithe amount of rolstion mede by the so-called
normal children varies considerably acoording o how the group
is defined. For exammple, Fuller's normal groups reported in

#y

the studies dome by hiw and his assoclates” are fairly

27 ¢.B, Puller, "The (bjective “easurement of Percep-
tian in Determinimg Persammiity Hsorganization among Children.®
B Rt et iapmss ‘ ¥ &3 '.ﬁ.. ‘:',,"‘ V»‘.ﬂ,» m! g L) 3«; me l &‘,’3

29 Fuller and Lmit@,ﬁ%g&,aggig Fuller, ® Per«eptual
Conaiderstions in Children with & Reading *iaabilityg ;uggéagh;
Puller, "The Objective Mpasurement of Perueption in Te ng
Persauality Digorganisation among Children,”™ OQp, Cilt.
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selscted and rotated &y less ithan the Zeneral schoo. popula-
tion from whom he derived hils mge nnrM$.36

The variability of the amount of rotation among
ciildren with normal inteiligesnce has somebtimes been reporied
in the form of starndard deviations but has never vesn special.y
studied, ILike the mesn, i depends very much on how the group
ig defined and how inmelusive 1t is. For sxsuple. iimre is very
1ittle variasbility la Puller's groups of norwal children and
good reasders reported in the manual for toe HPD, while the

varisbility in his differeut sge groups is {s» araatar,3l

2. The Rotailonal Tendency of Retarsded Children.

Kith the retarded children, there has been far less
investigation on the factors which could affect rotation. A&
fevw astudies grouped togethar retarded children and adulis of
wide ranges of IQ and age, &nd copparesd theam with tis uormsls
or sene kind of paychisteic gatienis. Olbers compered the
rotational tendency of ihe exogenous apd endogenous retardstes,
Some additional information such &s the relationshly betwean
rotational temdency and IQ or mental age, and the variation
within the zroups were raported.

3C Preliminary sze norms derived by Fuller. unpublished.
31 Bee Table I, p. 10,
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The development of visuval-motor function in retarded
children s usuglly taought of in relation to wenta. sge and
I¢ rather than chrovologioml age. As ssld previously, Bender
spaculated thet in cases of hrsditary or ultursalliye-cauged
mental deficiency there is ¢ sloving down of the meturastionsl
process and the visual-motor performance 18 sometimes commean~
surate with mental sge. In other typesz of menisl deficlency,
such a8 brain domage and language disability, there laz more
discrepancy in the different sress of the visuslemoter function,
Seme studles reporied of rether high ocorrelations between menial
age or I¢ and the overall perfomance on the Bepder-Gestali
Test,32 Tnere has been oniy & rfev studies which reported of the
relationship bhetwesn rotétional Yendensy snd the mendal age or
1% of the retarded, Bllverstein and Mohan found sows significant
correlation betwaen Bender flgure rotation and IQ in part eof
their st%ﬁy.ss Helpin and Patterson reported of s correlation

of 46 betwean the correct responses on the Goldstein-Schesrer

S

32 J. Keller, "The Use ¢f & Bender-Gesialt Mesturation
laval saarimg ﬁyatam with Mentally Hundlcapped Qnilargﬁiw

vﬂk_tﬂ SENEDE] Qrthgearchlatyy , Yoli. ag No. 3, ¥y 1955,
g rgs "The :arfarmanma of Schizophre niv,
qtnraad anﬁ ubrmal Ghilﬁxen oa the ﬁangggwﬁggtaéé Tast,"
= AT i ERERE Y 0. 4

Z, Ope Cit,, g Sicin.

33 4,8, 8ilverstein and P.J, thum¢ “ﬁwnﬂaxwematnlt
Figura aatat ons in the Mentally Retarded,” Journs

B Loy o Yol m Yo, i‘?’; ﬁ“%g ¥ +;
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Tests and mental aga.Bh Burneti and Fuller found a correlation
of =22 Letween MPD rotation and wental age on the Pesbody
Pleture Vocabulary Test.3’ All these indicate that wilu the
mentally retarded spatisl perceptiion inciuding rotation ve-
comes scmavhati Mors accursie with incresse in menilal age.

The studies wilch compared the retavded witv the normel
or patients of some payohlastric categories, usually dld not
conpare them at the same wmenial age level. The retarded sub-
Jecis were olten of lower menta)l sge and very olten taken Ifrom
residental lnstitutlons. They were found to meke wore rotation.

Geiffith and Teysior wio studied the Beoder records of
1,003 patients of various dilagoosiic categories lound that
55.9 per cent of the menial delectives made ope or awre rota-
tions of 45 degrees or more, wilch was mors ithan the 4.Jd per
cent of the organic and the 22.9 per cent of the schizophrenic,
neurotic, organic, chsrscier d4isorder, andéd “othern aygaﬁ,Bé

.

34 vicginde G. Hslpin and Ruth M. Paiterson, "The
Performence of Braiﬂwzndurad childman an tha ﬁwl&at&zaw
Scheerer Tests,” American Journs Hentel Deficlency, Vol. 57,
Nou 1y July 1o a4

35 A. Burpett end G.B., Fuller, “Minnesote Percepto-
ggafnnatic Test Performance in Eduh&hia Heuts, iy Retarded
dren: 8Standardization, Hormative Dals. Comparicon wiis
Other Disgnostic Groups ané Detection of Grganie Braln
amsge .* not published,

36 RM, Griffith and V.ﬂ. m&ylar, ”Iﬁﬁiﬂ&ﬂﬁ@ of Benﬁar~
Geptalt Fiuﬂra Botations," Jouroal cmgiil Ll ny ;chole
Vol. 2b, Mo. 2, April 1 ]
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Silverstelin and Mohen studied the Bender record of {our
hundred patiexnts in a hospital for the asntally retarded. The
mean IQ was around 56 to 6L, and the mean chromological age
around elzhteen., Approximately forty te fifty per cent of the
patients made at least one retation,3?

Fred studled sixiy-~siz pasyvobietric patients, witn &
mesn chronclogieal age of 35.5 and mean Wechsler I of £3.6.
These patienis had a varieiy of psyehiatric diagnoses not
necessarily including mental deficlency. He found that 3%.4
per cent of theém produced one or more rotations of atl least ko
degrees, 45.% per cent produced one or more rotations as defined
by Pascal-8uttell, &nd z total of 68.2 per cent produced at
least cone rotation of either ﬁypa.B&

Coldberg compsred the Bender recsords of three grouns of
ehildren; tue schizophrenic, the retarded of the lfamilial type,
and ihe pormal, aged eleven to sixteen, with mean ID of 71.h,
69,1 and 100.7 respeciively. There were filteen lan each group,
The overall perflormasnce of the firat two groups was inferior
to the normal. Rotalion was consldered characteristic of the

37 Silverstein and Monhan, QOp,Git., p. 356-3u58,

38 EBarl X. Fred, "Incidence of Bender-Uesialt Figure
Ketatinns amnng ﬁan&mlky Dafemtiva Paychiairic PatieFxs,“
o, BRI Y AR a2l G f ianc % Vol. Qi?g fo. t January
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schizophrenic bul mot the retarded.’ However, it suould be
noted that the meen IH o the schisepirenlic group was very
low, and also that the retarded group was of e familial i,

Burpett end uller bave derived some preliminery oL
norms for the mentaliy retarded Iram 149 residents in an
instlitution, aged eight to twenty-one, with IQ from :( to &4
and mean mental age o 11 acvording o the Peabody Pi:ture
Vocabulary Test. The mean MPD score was Ifar higher (.o that
of the normal aod emotionally disturbed im Fuller's previous
studiaauhe

Thege studles abow Lhmt the Instituiicnalliszed retard-
stes, whether children or adults, rotate more ithan the normal
and the emciionelly disturbed wben compared in groups. Burneit
and Fuller’s study suggests that they might pesrform below the
level oi the noreal codlidren with ibe same amental age. However,
the subjects of thaese studles wers all from instliutions. As
Burpett and Pullex peointed oul thet with the iamcressing facili-
ties to sccommodste the retarded in their home communities,
those who are sent to residential institutlons tend to be more
ﬁhlaﬁgustsﬁ.gl

3y ¥.li. Goldberg, "Ihe Performence of Beidzophreni:,
4@tarée& anu E@rma{ anléf

en on Lot Desier- Gﬂ$t&lt Tas* -
Fee : 4] ?f ‘;Q‘&* [ l“‘aﬂﬂ 1 smrj
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The retarded with an organice origin bhave besn cobserved
tv perfors more poorly on vigual-motor tesis than Ltie retarded
of the aulturai-familial type. However, so lar rotallion hes
pot bosn consistently found to oecur mwore ofien in ihe exogen~
ous, Polor and Schulberg, after reviewing the studles by
Bensberg, Feldwman, Barofl snd Halpin, concluded thats

[eea] cvertain measures on the Bender-destalt Test
can be used successfully to mmie group differen-
tiations between endogencus and exogoenous mental
defectives [... ., The main exception appears to be
the frequeney of rotation which may be » poor
discriminator benwaa&,argmnie and non~organicelly
involved derscilves,

It has often Leen mentioned In tha lltersiure thkt
the Dender-Gestalt Test lacks uniform wesns of scoring and
also lacks control of conditions which might cause rotmtion,
The MPD, lag this reapect, 18 a more adegustie tool. Burnett
and Puller, sfter deriving the ¥PD norms for the educable
mentally retarded, compared the performsnces of ithe brain-
damnged yetardastas with that of the cultursl-~{amilial. There
were thirty-six in a group, satched Iindividusily Ly sental
aze. The braim-damaged rotated on average 42.1h degress,
videh was significantly more than the culiturel-familisl who
retated 68,19 degrees. However, the wariation wvas so great

that it was Dot possible to consistently diifferentiste the

ha Tolor and Booulberg, Ope, £it., p. 120,
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two @ﬁ@lul&s

In ether words, brain damage has not Leen
foundd to be as signiilecant a variable of rotation in mentelly
retarded children as in the non-retarded.

Burnett and Puller's study was the only one that
reperted the standard deviation in the retarded group. The IY
of their group ranged from S0 to 84, and the mxean mentel 2ge
was elaven according to the Peabody Picturs Voralulary Test
whic. Burnett found to rate higher ihmn the Binet and the
WISC. The standard deviation of the MPD scores was 38 degrees,
which is far greater than that of any of Fullerts normal and
payehiairie groups in terms of absolute variancogh% As in
the cage of the comparison of means, it cennot be concluded
that there iz grester varisbhility asmong the retsrded, as the
subjects were all from a residential institution,

3. Sumpary and Basic Hypothesls.

To sum up Bender's postulation, the visual-motor
gestalt production of the mentally-retarded cohildren is at a
lover level, and there iz mors wvaristion ameng them, even in
cages of high-grade mental retsrdation. The gestalt production
of & retarded child might be commensurate wit., above or below
s merital age level, and he mishi be stronger oy wesker in

43 Burnett and [ul:er, gp, £it.
W Inid.
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eertalin aress, Howveaver, Bender did ot speculate to woat
extent these children are retarded in this function or in
certain sreas of this function if considered as a group, i,e..
whether they would be st their mental sge level, sbove or
balow, The present thesls attempled to study thisg problem
and focused an rotational tendency, one aspect of the visual-
motor funetion.

As seen from the review of the literature, many
fectors could affect rotatiomnl tendensy and therefore no
meaningful study can be done unless the groups sre well de-
fined, With those of normal inteliligence, sge and meturation
are chief factors, Culturel stimmletion and training, per-
sponkiity integration, end especially neurclogiesl comiition
are important factors, Intelligence wmight slfeet dpatial
perception to some zmell sxtent., Sex has not besn found to be
& factor. With the mentally relarded, there iz some relstion~
ship betwoen mentsl sge and rotation. Hotatlonal tendency
might alse be scomevhat greater among the brain-demeged. The
other possible factors have not reslly been studied. The data
collected from these two kinds of chlldrem vary considerably,
depending on how the groups sre defined. The studies on L.
retarded childran used almosi exclusively subjects {rom
residential institutions who could mwt be congidered represen~
tative of the retarded. The result suggests that w.ey aight
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rake more rotation than the non-retsrded chilldren ¢! eguivalent
mentsl sge and {bhere mizil be greater variability among them.

The present study attempted to compars the roiational
tendency of the high-grade mental'y retarded children with that
of the ehildren of aversge intellipzsnce st the same menial age
level, and attempled vo conirel &s meny veriables as possible.
The nuil hypothesis was that there is no significamt difference
between the two groups in either the mesn amount ol rotation
or in the variability among them. If the rotaiionsl tendency
of retarded children is commensurste with mental age, no
significant difference in mean smounts of rotation would be
found between the twe groups. If, as Bender poastulated, ithere
iz wore variation apong e retarded even of the high-~grade
type, & siznificant dif{ference wonld be found in the
varisbility.

The next chapter describes the esperimental desigm.
The speciflic hypotheses will then be zgiven.



CHAPTER 1X
BIPERIMERTAL LESIGH

This chapter presents the design of the atudy io test
the general hypothesis proposed in ine preceding chapter.
After the teol, ths sampling and procedure are discusged, the
hypothesis is restated in detall and the statisilcal operstion
explained,

1. The Yool.

The most popular tool weed for the study of rotation
is the Bender-(esialt and more recentiy the MI'D, ¥For this
gtudy, the MPD wes used becuuse of 1ty definits scuring
system and the control on card snd paper rotailon.

The ¥PD wes deweloped by Fuller and Leird gub of two
ef Bender's designs, placed in taree different shapes of
groeund, The subjecis are asked (o copy the figures on the six
cards one at & timg. The reproduced degigns are scored for
degrees of rotation,

The ratiommle is that retation, as a percestusl dis~
tortion, comes from the innate property of the »ercelved
okject and the perceliver. As for the property of the percelived
object, Puller cited the perceptusl priaciplses formulated by
the Gestalt peycholegista, nsmely, principles oi inhomogensity,
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interaction of figure and ground, lews of grouplng end
prngann&.x For the MPD, the principle eof interaction of figure
and ground is especially important. Puller nade the two
Bender designs less stable by placiay them on inecongruent
ground,

Pereeption also depenis on the ability, henlth and
persenality integration of the perecsiver. The person with
organic brain daxage 1z confused by the asblgulily of the
figure~-ground relstionship and smhkes a lot of rotation, while
& porgel purson iz able to master it., The emotiomally dis-
turbed perscon, who ig presumsably under grester sirain than the
normal but with & more intaet nervous system thsn the btrain-
damaged, is betwsen the two, Btudies show that the D hag
promisze in differentiatlng between the pormsl, emctionally
disturbed and schizophrenic among childrsn and adults. It can
also help to detersine 1 orpenic factors sre involved in
2 With the retarded, visusl per-
ception 1s ome of the most {raquently wmentiosed deflcits,

reading digeorders in children.

Using & group of retarded ohndldren and youths in & residentisl
institution, Burnstt end Puller found thest they rotated wore

1 6.5, Full«r anﬁ J.;. uaix&5 “ﬁh&,ﬂ&mmmﬁatm Percepto-
Disgnoatic Test," Jourpnal of Ciin i wlaiy, Aonograph
Supplement Ho. 16, 156 &

2 Inig., p. 11-18.
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than the nmormal, the smotionslly disturbed snd the schizo-
phrenic children of normal intel!lgence.d

Bagldes using ibe converted scores of the total rota-
tion on the WPD, this study atilempted to make a more refined
comparison by singling out verticalizasion of horizontsl
designs on cards 1, 3, % and 6, ¥ablan found that young
ehildren have the tendency to reproduce herisontal designs in
the verticsl yaaitiaamu Hence, verticelization seems to show
& lack of awareness of gpatisl orlentstion chérscteristic of
immature percepiion while & milder one suggests awareness of
orientation but ingbility to reproduce it correctly. For this
study, verticalization is defined ss the turning of a horizontsl
design by 70 to 110 degrees to the vertiwl position.

- »
e Q0@ Bubliecis.

There wvere thiriy-five mubjects in esch of the two
groups, L.¢., the retarded and tihet of eversyge intelligence,
Ths sublecis ware selected In a way as to comtrol the variasbles

A, Burnett and ¢,.Z, Puller, "Minnesota Percepto-
Pizgnostic Test Parformince in Bducable Mentslly Retarded
Children: Standardigetion, Normmtive Date, Comparison with
Qther Diagmoatic Groups an& Detection of Organic Brelin

Damage,” anpublished,

b A.A, Pabian, “Vertical Rotaetion in Visual-Motor
rREnce--Its Relaéicnship to Reading Reversals,” ggggg§;
seational Psycholos Sy Pe 123~

Parfo
4 ouat ¥y Vol. 35, Ho. 3, HMarch 194

o et
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that could affect rotation, namely age, 1y, mental age, sex,
cultural background, schievement, emotional sdjustment, and
whether organic fector was involved,

The mentel sge level &t whiech the retarded children
vere coumpared with those of normal inteiligence was set at
eight for tiree mein reasons. First, the PD 1s meant for
use with children of eight and above. Balfore age eight, some
children are still not able to reproduce the shapes correctly
eaocugh for scoring. Secondly, as most atudies show Lhal age
Btill mifects NPD performsnce to & miid degree alter ﬁizht,5
for the simplicity of dealgn, the study limited the mentel age
to the range from 8/C to 8/11. 1Lastly, the mental sge was set
at eight instesd of & higher leval, because with the improve-
ment of spatial percepilon with age the WPD would be less
diseriminative st the higher age level and hence there would be
less variability within an age group.

All the subtests in ihe WIBC, except for Digit Bpen
and Haze, vere included in the caloulation of IY., The mental
age of the subjecis were counted up to the date vwhen the HPD
was first administered.

The studies on the retarded children desaribed pre-
viously included subjects with IG's varying from LU or 50 to
7% or 85, This study limited the range to WIBLC IQ of & to 79,

5 Bee p. 6.
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which would include only the cases of high-grade mental
retardation 11 one considers only the intelligence rating.
Bender postulated that as more of the high-grede mentally
retarded are of the hereditary-constitutional type there will
be less varlation smong thes then among ithose who are more
retarded,

For the coatrol group, to eliminate the effect of
intelligence on rotation, the IQ range was limited to WISC IR
of 90 to 109, which the auther of the test designated as
sverage. And aleso teo eliminate the possible mild effect of
chronologicel age on rotation, the range was set at 8/0 to
/11,

The data of the retarded group were collected (irst.
The {iles of the retarded children testied by the Child Adjuet-
ment Bervices of the Toronto Board of Bducation earlier in the
school year were checked, and those (romw HEnglish-speaking
families end with I§ and mental age within the required range
were selected. As the sumber of childraen thus cellected was
less than thirty~five set as the uminimum sizme of the ssmples,
& fow more were tested with the WISC by the writar and inciuded
when found sultable, The final sample consiasted of twenity-one
boys and fourteen girls, located in thirteen public schools
and mostly placed in Opportunity Classes with only & few in
regular glasses,
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Burnett and Muller's study suggesis thal the brain-
damaged retardates temd to rotaie more than the pon~brain-
danas.d.b These two kinds of retarded coildren were not
differentiated in the present study, as the Chlld Adjustment
Bervices usually doss not go to the lengih 1o spot brain
injury in csaes of mental retardation unlessz the chilé pre-
sents marked adjustment problema. The retarded chlldren in
this study were randomly sampled. It turned out thai sxten~
sive diagnostic work was done on only twe of the children and
both were suspected of brailn demage and schizophrenia. For
the reat of the children, alpgns of brain dasege, 1f nny, were
at least not proacuncsd.

This retarded group is quite representative in the
sense thatl 1t iacluded chnildren of all leavels of adjustment.
Baclusion from the Toronte public scheols on psychlatric
grounds is infinitesimel &s at other IQ levels above 50,

When the retarded children were selected from the
files, it was found that Lhey were all locsted in the southern
part of the city whdch 18 generslly & low soclo-economic dis-
trict. Credler's study of the WPD perforameace of the culturally
dissdvantaged obhlldren indicsted thal they rotated far more
than the normal children in FPuller's studies, whio were

6 Burnett and Fuller, Op. Cit.



EXPERIMENTAL DESIGH 27

presusably less disadvantaged.’ To eliminate the cultural
factor, the control group was drawn Irom thres schools also
in the southern part of the city.

As seen from the review of the literature, children
with personality disturbance or low achievemsnt tend fo
rotate more on the MPD. The children with these probleus
were not excluded {rosm the contrel group, as these problems
vere not eliminated from the retarded group either. However,
with the control group, ihe coildren previcusly investigated
by a ¢lindc and diagnosed or suspected to be brain-damsged
were excluded, as the visual-molor performance of these
children 18 often markedly infericr o the nonwhrain»dﬁmngmd.g
Hearing and peripheral wvisual problems were excluded from bolh
groups as they might alfect the wWIBC, snd also the WPD result
a8 in the case of visusl problems.

To help select children for the control greup, the I
on the Otis Test given by the suhools a year earlier were usged,
Those children wits Otis IQ and mental age within the reguired
range were piched ocut at ramdom, checked with the WIBC, and
included in the study 17 found suitsble.

7 6. Credier, "Perlormance on the HMPD Test: Educa-
tiongl and Disgoostic Velidity lor Children from Culturslly
Disasdvantaged Buckground.,” Temple University, unpublished,

& Bee p. 8.
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Although sex has not been found a .actor alleciing
SPP rotation among children of normal intelligence, Lris
elesment has not been studied witl the retarded children. 7o
aliminate any possible infiuence of sex, the praoporiion of
boys and hence givls in the contrel group wes made the same as
in the retarded sample.

The range and mean of the I¢, menisl age and chronolow
gleal age of the two groups finslly selected are presented in
Table I1I.

3. The PFrocedure.

Both the retarded and control groupsz vere adminis-
tered the MPD and retested for reliability check two to five
wesks later.

The children were tested in thelr own schoeol, in the
Heglth CTffice, the liprary, & ciassrcom or iu the stefliroom
wharn the teachers were not there. Lights vere turned on if
it happened to be dlm in the room. A large desk was preferred
and unnecessary paper and oblects were removed xs much as
possible to sliminate distraction in the background., The first
test was edpinistered &ccmr&iﬁg te the instructions stated in
the manual, There was some modificetion in the Instruction
for the retest. The c¢hild was told, "I want you to do the
same thing you did lest tiwe. I em going to show you the sliz
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Table IT.-
Moan and Range of IG, M.A, and C.4. of the Experimental and
Control (roups.
Jroup ). | Hange Z lange Mean lanse

Experimentel 35 71 81-79 8/ 8/0-8/11 11/10 106/8-13/1

Control 35 a8 K-17 875 8/0-3/11 847 8/1-8/711
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cards, one at a time., You remember, each card containsg s
Tigure [veo o™

The reproductions were scored according to the lastruc-
tions in the wmanual snd the converted zcores were used lop
computation of tie mesn and standard devisations. The resulis
of the first MPFD test were used for comparison between the ilwo

ETQURS.
%, The Specific Hypotheses and Stetistiesl Anelysis.

The specific hypotheses are az follows:

1. There is no signilicsnt dif:erence between the mean
MPD converted scores obisined by the mentally retarded group and
that of the control group,

2. There i3 no signilicant difrerencs belween the
standard deviztion of the MPD converted scores obtained by the
mentally retarded group angd that ol ilhe control group.

3. There is no signliicant difference tetween the meoan
rumber of verticalizetions made by the mentally retarded greup
and that of the control group.

The teat-retest reliabllity of the MPL was obtained by
ealculating the Pearson r of the WD converted scores of the
first and secorwl testing. Bame test of reliablilliiy wes meant to
e done with the number of vertlcallzations,

The t test was used Lo cuesk the signilficance of

dirference between the mean MPL converted mceres ol Lhe tuo
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groups. The significance of differsnce hetwseen the standard
deviations of the MPD converted scores of the two groups was
checkad with the ® test. The significence of difference
betwean the mean nunbars of verticaliszations made Ly the two
groups wes weant to be checked with the t tast.

The results of the study are pressnted in tos following
chapter.,



CHAPTER 1II
PRESEHTATION GF RESULIB

This chapter presenis the ¥WPD rellablliity test re-
sults and the comparison of the performence of the retarded
and control groups in the ovder of the bypotheses.

The mesan HPL converted scores of the {irst and second
testing and the Pearson correlations sre presented in Tsble
111. The correlation of .80 lor the control group is lower
than the .0% for the normel children reported in the mﬁnu&l.l
The correlation of .64 for ihe retarded group 1s somewhai low,
There is mo oiber D reliabllliiy scors reported in the
literature on retarded chlldren Tor comparison.

Az seid previously. the ¥PU resulits of the {irst
teating were used for comparison of the two groups. The, are
presented in Taeble IV. 7The mean rotation of the retarded
group was 44,43 degrees and that of the centrol group wes
$1.17. The two were very close, snd the oiutained 1 was ,25,
which was far below the t limlt significent at ithe .05 level
of significepce, Therefore. tue {lrsy null hypothesis that
tuere is oo significant ui{lerence Letween Lhe mean D

rotation of the twe groups cvould nol be rejected.

1 &3, ?uller &nﬁ ¢.;, Lairﬂ, “Tna 4&%&@59%& rer.aplo-
Diagnostic Test,” Jowrnsl hadbnd Paycnoliogsy  annsieph
Bupplement MNo. 1o, Jarnu
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Table III.~

MFD Text~Retest Relisbility Gi‘m* the Hetarded and Control
roups.

S
o

Pirst Mean Retest Meen
groups B Rotatlion fotation Pearson

Retarded 35 L7,38° 52.17° 6k

Control 35 1 ,17° 2, ho® JH0

33
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Comparison of the Retarded and Conirsl Croups in 2PD Hesn
Botetion and Stendard Deviation.

vs. Conirol Analysis Bigniflicance

Hean Rotatiom 49.,83%-51.17° ¢ = .25 P> .05

8.0. 23.27°%-22,42° p = 1.10 B> .05
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The standard deviation of the 4PU rotaticn of the
retarded group was 21.27 degrees and Laal of the control
group wes 22,42, which were also very close, The ortainsd F
was 1,10 which vas sy below the F limit significant &t ihe
085 level, Therefore, the null hypoitiesis thet there is no
slgnificani difference between ihe standard deviationsz of the
MPD rotation of the two groups could not be rejected.

A further analysis was made by comparing the retarded
children witu I{ between 70 and 79 snd those witi I{ between
51 and 69. Details are shown in Table V. The MPD mesn
rotation of the higher I{ group was 46.50 degrees and that
of the lover I{ group was $%.1%. There was a diiflerence of
3.47 degrees beiween the means bul the obtained t of 1.13
was still considersbly below the .07 level of signifleance,
The stendard deviations within the two groups were very close,
with 21,35 degrees for the higher IQ group and 20.0k for the
lower Iy group. The F was 1.10 which was far below the .04
level ol signiiicence.

The turning of horlzontel designs 1o the veriieal
position occurred infrequently. It was elso found that
though verticalizailion was the most common kiné of gross
rotation, there were other windsg of rotation os wore than 70
dogrees. Card 2 which is a wverticel design couls bLe reproduced

upside~down, and Card 5 w.icn L8 glso verticnl could be
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Table V.-

Comperizon of Two Retarded Groups in MPD Mean Rotatlon and
Standard Deviatiens,

Retarded Groups

H Hean Hotation
I (19 70-79) 22

o, 68°
II (Iq 61-69)

13 55,150 20,04°

36
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reproduced in the horisontal position--probably a carry-over
from the preceding horlzontal designe,

The mumber of gross rotations and the number of sub-
Jects who made them upon the {irst and second testings are
presented in Table VI. The rav scores ghowed that the re-
tarded group made more vertlicelizations, but the incidents
were too few for any seaningful statisticel snalyzis, HNone
in the control group made any kind of gross rotations upon
retest. Only the two subjects in the retarded group sus-
pected of both brain damage snd scehizophrenia continmued to
make them.

4 check en sex difference in the two groups was made,
Details are gilven in Tables VII and VIII. The boys snd girls
of both groups were comparsble in chronologles)l age, I and
mental sge. The mean MPD rotation made by the beys and by
the girls in the retarded group was very close, while a
difference significant st the .05 level was found between the
boys and girls in the control group, with the girls being
saperior,

The results of the study Indicated that there was no
significant difference between the retarded snd conirsl groups
in the mean amount of MPD rotation and the variation within
the groups, The incidents of vertlicalizations were too
few in both groups for statistical comparison. The results
of both groups were falrly different {rom those ¢f the


http://differen.ce
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Table VI.~

Bumber of Gross Rotstions and Humber of Subjects Meking Them
in the Reiarded and Conirel Groups upon First and Second

Testings.
Ho. of 1
Groups N Testing fHubjects isations
Retarded 35 Firat L g ¢
Second 2 g 3
Contrel a5 First ] L i
Second ¢ G O

& Including the turning of vertical designs upside~
down or into the horizontsl poslition.
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?&hlﬁ ?II .

Hean C.A., IQ and M.,A. of Boys and Qirls in the Retarded and
Control Groups.

- " -

Groups i Hean C.A. Mean I{ Hasn M,4.
Retarded .
Boys 21 12/0 70 8/5
Girls 14 11/8 72 8/%
Chors. & 8/8 7 Y,
Ve ¢
Giris 1% 8/5 G4 8 /E
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Sex Difference in Hean #PL Rotstion in the Retarded and
Control Groups.

foan (AP tation
Groups Boys ve.Girls 4 B8ignificance

Retarded 56.76° - L8, h3° . 3087 P> G5

Control £7,579 o 43 ,59C 2,1439 p <05
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retarded or normal children reported Iin the previcus studies.
A sex difference was found in the contrel group widch is
also contradictory to the previous {indings.

The results will be discussed in the next chapter,



CHAPIER IV
DISCUBBIOR CI RESULTIS

The results of the study will be discussed in the
order of the hypotheéses. The mosns and variation in the
reterded and control groups will also be compared wiih the
results derived by previous investigators, ss there is con-
siderable difference.

1. Comparison of Mean MPD Rotation Hade

by the Two Groups.

Bender speculated that the visual-moter gestslt funce
tion of the retarded children is &t & lower level, and there
iz much variation among them. In terms of Individuasl cases,
the gestalt production of & retarded ¢nild could be commengurste
with, above or pelow his mentel sge, and he could alsc be
strooger or weahker in certalin areas. However, Bender 4id not
speculate to what extent these children are retarded in thisz
function or in certain aress of this Function when considered
a8 & group. The first part of the stud, attempted o Iind out
i7 the retarded children rotate as much sz the average childran
of the same mental age, The null hypotoesis of no sijnificant
difference between the mesn “PD rotation of the retarded and
that of the control group was upheld. The retarded group made

the same amount of rotatlion as the control group.
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The generalization of the finding 1s. of course,
limited by the tool and population from whom the samples were
drawvn. The MPD measures only rotation. The sccuracy of shape,
integration of parts and perseverstion, &s measgured by the
Bender~Qestalt Test, are not included,

As for the population, the range of I and mentsl age
were rether limited for both groups. The retarded group
included only the high-grade mentally retasrded, snd the
control group was of average intelligence, As seen in the
revievw of the litersature, there could be some low but signifi-
cant correlstion between intelligence and rotation in both
retarded and normal ehilﬁ?an*l It is uncertain if similer
results would be obtained if the 1§ levels chosen vers
different. The comparisen of the YWD performsnce of the
retarded with IQ in the 70's and $hose in the 60's showed that
the lstter asde moye rotation although the difference did not
reach statisticel significance. This suggesis the possibility
of & trend with the more retarded children making more rotation.
In this study the mental age level at which the two groups were
compared was also limited to elght. FPurther studies sre needed
to compare them at other levels.

It also has to be pointed out ihat the varisbiilities
in both groups were great. Therefore, the finding that the

1 8ee P 73 13”“:“"»
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retarded children with I{ snd mental age as set in this study
rotate as much as & comparable aversge group, has little
meaning in individual ceses.

As seen in the revisw of the literature, some pre-
vious studies suggest that the reterded group might make more
rotation than the normal group of the ssme mentsl &gﬁ.3 The
present study found the twe groups fumction at the smme level
on the MPD. fhls is probebly due to diiference ip the popule~
tions {rom which the samplues were drawn.

Burpett and Fuller's sample of 149 students i{rowm &
residentisal institution meds an average 71.86 degrees of
rotation on the MPD, which is considerably more than what one
would expect of & group of c¢hildren with an average wmentsl sze
of eleven and IQ Letween 50 and 89 on the Peabody Plicture
Vecebulary Test, snd which ls alse considerably more than the
mesn rotation of 49,83 degrees mede by the retarded group in
this study. Burpeti and Fuller polated ocut that becsuse of
the increased facilities to accommodats the retarded chlldren
in their home communities, those adulitted into residential

institutions tend to be more makadjusﬁa@.B The semples of the

2 3&@ p- 1“"16.

3 A. Burneti and (.8, ruller, "lanesota Percepto-
Disgnostic Test Performance in Bducebls Mentally Retarded
Children; S8tendardizsticn, ¥ rametive Deta, Comparison with
Otiher Disgnostic Groups and Tetection of Organic Bralin
Damsge," not yet published.
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present study was drawn from the Toronto public schools, and
it i3 more representetive of the retarded children as exclusion
from the public schoels on psychisiric grounds 1s infinltesimel
at all mental levels above I S0. This finding mekes question~
able some atudies on the mentally retarded using subjeets from
residential institutions.

The mean NPD rotation of 51.17 degrees made by the
children of sverage intelligence in this study is, on the
other hand, much more than the mezn rotation of 14,89 degrees
made by Fuller's "normal* group azged elght to fifte@ﬁ.%
The difference could be dues to various fsctors which could
affect rotation, such as age, I, cultural bachground, per-
songlity integration and level of aschlevement., Fuller's
sample included children aged eight and above, reascnably
well~adlusted, with at least sverage achievement, and with
higher mean IJ and probably better cultural background, all
of which are in lavor of good MPD perfovmance. The control
group in the present study was sampled from ithree Toronto
schools in the relatively lov scclo~economic distriet. The
urnderachieving and maladjusted children were not excluded.
They were & relatively fair comparison to the retarded group,
a8 the latter included slso the underachieving and meladiusted

% G,B. Puller and 3 T. Laird, “?ﬁa Minnesots Percepto-
Disgnostic Test." Jourpal of Clinlcal PFsvcheloxy, Monograph
Bupplement Wo. 16, Jenusry 1963, P. 17.
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children and they came {rom the same lov soclo-economic
district,

Compared to Gredler's study of the culturaliy dis-
sdvantaged children in Atlanta, the control group of the
present study rotated sbout ss much as Credler's eleven white
ehildren who made an average 58.9 degrees oi roitation but
less than the ninetean Nezro chilldren who rotated 91.58
dégrses¢5

Fuller designated s totsl MPD retatlion of 30 degrees
or less as normal perception, I the same cuiting score
were used, only four out of the thuirty-five children in the
gontrol group would be in the *normal category, while the
rest would fall into the "emotionally disturbed,* “sohize-
phrenict or “orgapic” cetegories. It is not likely that so
fow children in this group sr¢ really normel, which makes
doubtful the spplicabllity of Fuller's norms on the population
from whieh the control group was Jdrawn.

A sex difference significant at the .05 level was
found in the contrel group. The previcus literature reported
of no sex difference in WPD performance in the non-reterded

ehildren aged eight and &b@vw.é A possidle explanation for

5 ¢, Gredler, "Performance on the w0 Tesi: Educa-
tional and Diegnostic Validity for Children from Culturally
Disadventaged Background,” Temple University, unpublished.

& Bee p. 7.
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the {finding in the present study ia that with the culturelly-
disadvantaged children being more bhackward in spatial percep-
tion, at the age of elght, pirls are supericr to boys.

2. Comparison of MPD Variabilitles in the

Tt Groups.

The second hypothesis which states that there i1s no
significant difference betwesn the varisbility in tbhe retarded
group and that in the control group, can be meinitained. This
is not in line with Bender's observatlon thet even maong
the highegrade mentally retarded the variation ino visusl-
motor gestali production may be gresier than smong the non-
retarded of the same menial sge., The result of this study
showed that the veriebilitles ia rotation uade by ithe two
groups vwere just as grest--more than forty per cent of the
meen, This might be due to dilference in sampling. The con~
trol group wes a rendom ssaple of the eight-year-¢lds in
three schools in & low goclo-~economic district, whose perlor-
mance was different from the "normal® groups reported in other
studies. The retarded group was drswn 'rom the public schools
in the same district, whose performsnce was belter tnen trose
drawn from the hospital or elinic. The {inding doss not in
any way repudiaie Bender's observation thet scme retarded
children show great d4!acrepancy in the visusl-motor gesiali
function, which might be relsted to the developmental disorder
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asscciated with mental retardation. Thig postulation has to
be tested by comparing the periormance of different disgnosiic
groups,

The generalization of thw finding thst there is as
mieh variability in rotational tendency emong the high-grade
mentally retarded children as smong average children with the
same mentsl sze, is again limited by the tool and the samples
used, especislly the mental age snd I{ range set for the study,

The comparison of the children with IU in the 70's
end those with Iy in the 60's showed téat tie variabilities in
the two groups were about the ssme. It needs further study
to see LI there would be more varistion in cuildren more
retarded than those included in this study. Many of the sube
Jecis Bepder reported had I and mental age below lhosze in the
present st&ﬁy.?

The standerd deviations of the MPL rotation of the
twe groups in this study were falrly different irom those
reported in cther studies. As ihe mean ¥PD rotsiions of the
different grouds in the present snd previous studies vary so
grestly, the relative verlubilitles rather than the absolute
ones should be used for compsrison. They are preseanted in
Table IX,

Usge, American Orthégsyehiatr P> Asaamiﬁ'ian,'ﬂesaarch

fonograph o, 3, 1038, p. 137-14%; and Cgi%té : e Biatric
Igggaagggg 89ring ield, Thomas, 1952, ». 70103,
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Teble IX.~

Compariscon of the Relstive Varisbillties in the Betsrded apd
Non-retarded Groups in ithe Pregent and Previous Studies.

Groups i Hean 80 cy
Retarded {present study) a5 Ly,83 21,27 42,09
Retarded (Burnett & Fuller)® 1bo  71.86 30,00 Th.hg
Control (present study) 35 l.17 22,42 k3,83
Normal (Fuller amd Leira)® 220  14.8% 5.62 37,70
Normal (Fuller)® 165 21,80 9.1 W19
asiggilzi teyour-clis B bh,00 22.%  S1.27

s &, Burnett end &.B, Puller, "Minnesota Percepto-
Dise tic Test Performapce in Educsdlie ﬁanxaily‘ﬁatar et
Cntldren: Standardization, Nerastlve Data, Comparison with
Other Disgnostic Groups and Deiecilon of Organic Brain
namage,“ not yet published,

b G,B. Fuller sand J.7, Lsirﬁ* “The Himnesota Percepto~
Dlagnostic Test,” Journs n‘:'.k‘ , Psycholoxy, Monograph
Supplement No. 1&, Yy 4903,

¢ Preliminary age norm derivad by G.B., Puller,
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The standard deviation of the retarded group in the
pregent study is less in relation to the mean than that of
Burnett and Fuller's retarded group., 7%This sould be attributed
te the fact that the latier ly a more maladjusted group as
axplained previously.

The stendsrd deviation in relation to the sean of the
contrel group in the present study is Teirly cloze to those
of Fuller's normel groups.

3. Comparison of Humbher of Verticalisstions Msde by
the Two Groups.

The third hypothegis which states that there ig no
significant difference between the mean number of verticsliza-
tions made by the retarded group snd that made by the contrel
group, cannot he tested as they occurred infreguently in both
groups. Verticalization wes found %o be pot the only kind of
gross rotetion that oceurred, though more freguent than others.
In two cases, the vertical design on Card 2 was turned upside-
down, and in two others the vertical design on Card 5 was
turned inte the horizontel position. All these gross rotatlons
are probably indicatlive of 8 lack of awvareness of spatial
position,

The Fact that only the two retarded clildren suvspscted
of both brain dsmage and schizephrenia contimisd to make gross
rotation upon retest suggests that gross rotation upon retest
is a malignant sign. It might be indiceeaiive of brain injury or
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serious personality disturbance, while that appearing only on
the first test might be due to various other reasons such as
lack of concentration, emotionsl disturbance or mild perceptual
problem. Winifred felt thaet children who moke rotstion on
the Eeﬁﬁerwﬁastalt Test asbould be asked to try agaln as
neurotic children are often able to find out mistakes %ﬁﬂﬂné
The findings ol the study are sumserized in the
following section.

8 ¥inifred's comment in J. Eeller's "The Use of
Bender-CGestalt Waturation Level 8&@? ng Bystﬁm wi&h %antally
Handicapped Children " Ameriosn JOUrnal o hopaychiatry
V‘Ql; 43&9 Hﬂt 3, me




SUMMARY AND COHCLUSIONS

The results of the siudy showed taat when compared in
groups there was wmuch slumilarity between the rotatlionsl
tendaency of the high-grade mentally returded childéren and
those of sverage intelligence st the menizl age o eight.

The first nypothesis of no gignificant difference
between the mesn HPL rotation of the two groups was upheld.
While stating thet the gestali productions of the reiarded
children sare generally &t & lover level, RBender d4id not
speculate to what extent {hey are reiarded in this function
or in certain sreas of this function., The result of the pre-
sent study showz that at mental age of eight they rotate ss
much: az the sverage chlldren with the ssme mental sgze. However,
the finding has little meaning in individusl cases, ag the
standard deviations in both groups were 5o great--mors than
forty per cent of the mesn. Anctsner point is that az the
retarded children with I§ in the 60's mede more rotriion in
rav scores than thogse with JQ in the 70's though the difler-
ence 214 not reach stetistical signi:lecance, there is soume
doubt as to whether thaere would still be pe difrerence in mesn
rotetion if & much more fetarded group is compsred with the
average. Further study is needed to clerify tbis point.

the second hypothesis of no signllicont difference
between the stenderd deviations of the MPD rotation msde by
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the two groups was also upheld. There was just as much
varigbility in the average group as in the retarded, which is
not in line with Bender's speculation ol grester wveriability
even among the high-grade mentally retarded. This iz probably
due to the faet that Bonder made her olservation in the
hospital or clinle setting, whers there ware worse revarded
children with severe adjusiment problems. Thera was also

no significant difference betwean the retarded group with I
between 70 and 79 and that between 61 and 63, Purther study
is needsd to ind out if there would be grester variasblility
in a group more retarded than the experimental group in the
present atudy.

The finding about the varisbility does not iz any wey
repudiate Bender's chssrvation that some retsrded children
show great discrepancy in their visual-moler gestalt function,
which might be related 1o the developmentsl digcorder associated
with mental retardation. This point bas to be tested by
comparing the periormance of different dimgnostic groups.

In ravw scores, the retarded group made & fow more
verticalizations, but the incidents in hoth groups were o
few for statlstical analysis. Therefore, the third hypothesis
of no aigniilcent difference in the mean Treguency o: vertiesl-
izations between the two groups could not be tested., Verticsl-~

ization was found to be the most common gross rotatisn., tut
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occaglonally & verticsl design could be turned upside~down or
into the horlzoatal posiiicon, The fact thét only ths iwo
retarded ohildren suspected of both brain damage snd schizo-
phrenis contimued to make groas rotstion upos retest suggests
that this phenomenon is a malignant sign. Fuarther research is
needed {0 tast this polnt.

Compared to Burnett and Puller's study, the present
retarded group msde less rotation on the MPD znd thers was
less varistion in it, The pogalible explanstion ig that the
sample was drawn Srom public zchosls rather ithan from residen-
tial institutions as in Burnett and Poller's study. The aversge
group in this study, on the other hand, made far more rotation
than the normel groups in Puller's studies, probably because
they were randomly zawpled from schools in the relatively lovw
sogio~aconomic district while the latter were relatively more
selected and possessed gualities in favor of good HPL
performmnce,

The geperalizaiion of the finding is limlted by the
tool whick measures only retation, end {he populstion from
which the ssmples were drawn. FPurther studies are needed,
uping other testz of spatisl perceptiien, and using sublects
of different I{ ranges, and maybe comparing the retarded with
the non-retarded at difierent mentel mge levels.
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Bender postulated thet the visusl-motor gesitali produc~
tionz of retarded children sre generally at a lower level, ut
gne did not clearly specif, vwhether they would be commensursie
with, above or belovw the mentel sge level when tiese children
are considered &5 & group. 8Secondly, she postulasted that
thers is more variation in thelir produetions, evan smpng toe
blgh-grade mentslly reterded, than in those of the nop-retarded
children al the same moental age level. This study focused on
one aspaet of the visuael-motor gestalt fumection, i.e., rotation,
Previous studles indionte that many factors could afrect
rotation. Therefore ithe amount of rotation made by the normsl
en reterded children wvould depend much on how the populations
are definsd., Studies using retarded subjecis irom residentlisl
institutions suggest thet they might make wore rotation than
norgal children of equivalsnt mentael sge. The variability
in the quantity of rotavion among the retarded bas not really

bgen studlied in comparison o e nosmal.

1 Pauline .7, Tsul, Muster'u tuesls presentzd Lo the
Faculty of Paycholeogy aad Bducation ol tue Tnlversiil, of Otuawve,
Ontarlo. 1907, 4x~5: p.
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This study compared the rotatlionsl tendencies of the
high~-grade mentaliy retarded children with ihose of average
intelligence at the mental age of eight. The retarded
collidren were of WIBC 14 betwsen 60 snd 79, and the aversge
of WISC IQ between 90 and 109, There were thirty-five in
sach group, both randomly sampled in the low socio~sconomic
ares in the City of Toronto. Only cases diagnosed &s brain-
demaged were excluded from the average group. The MPD vas
used ag the tool to weasmure rotation. The two Zroupe wers
compared on meun MPD rotation, verlsbility within the group,
and the mnmber of verticalizations vhich secmed to suggest
leck of awereness ol spatisl position charscoteristic of
immature perception.

Ho significant difference wag found between the two
groups in either the wean MPD rotation or the varisbilities in
the two groups. Further studies sre needed {0 compere ithe
retarded and sverapge children at olher wental sge and IQ levels
te test Bendert's postulstions.

The retarded group rotated on average W1.83 degrees,
considerably less than Burnett aml Fuller's retarded group
drawn from a residential institution, and the varisbility of
21,27 degrees was alsc legs in relation to the mesn. The
finding makes questionsble ihe normative studles ualng
subjects from residentisl institutlons,
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The average group rotated on average 5L.17 degrees
which was far more than the normal groups in Fuller's studies,
probably due to the fact that the children in the former group
possessed qualities which affect sdversely spatial perception,
The mean was so much higher and absolute varisbility of 22.42
degrees was so greatlt tunat 1t makes doubtiul whether Fuller's
cutting scores for various psychlatric categoriss could bhe
applied to the population from which the average group was drawn,

The incidents of verticaslizetion were too few in both
groups for statistical comparison, A4lso, these were not the
only gross rotations that occurred though by far the most
frequent. Qccagionally & vertieal design would be turned
upside-down or into the horizontal pesition., The fact that
only the two retarded children suspected oi both braln damsge
and schizophrenia continued to meke gross rotation upon retest

suggests that this phenomsnon is a mallignsnt sign,



