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XHTRODUCTIOH 

The development of the visual-motor function of the 

retarded and non-retarded children has &mm aueh at tention in 

recent years, as I t has peon found to be related to a chi ld 's 

adaptability to his environment, part icularly his achievement 

In schools, Xt la important to educational planning and clini­

cal diagnosis to study the retarded children's development in 

th is area as compared to the non-retarded* 

To account for t h i s development, Bender postulated 

that the vlaual-aotor gestal t production of the retarded 

children i s generally a t a lower leve l , though she did not 

specify d e a r l y wnether i t would lie Qossaensurate with, eJfeeve 

or below their aentsl age, when these children are considered 

as a group* Secondly, she postulated that there i s greater 

variation in their production, even in oases of high-grade 

mental retardation, than among the non-retarded children of 

the aaste mental age , 1 Studies are needed to verify these 

postulatlons. 

The present thesis focuses on one aspect of the visual-

motor ges ta l t function, i . e . . rotat ion which indicates the 

inabi l i ty to reproduce graphically a design according to i t s 

1 Lauretta Bender, A Yisnal-Motor Oeatalt Test and 
**• QrM**l. ffff> American Orthops.c&i&trie Association, Re-
search ionograph, So. 3* 193$* ©• 137-1^9 § and ehijL$ 
M r t l » f U^Nf^sm§t Springfield, Thomas, 19557*. 7&-103. 

and Child 
, 1$BE». 
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proper spatial orientation. Griffith and Taylor,2 SIXverataim 

and Jfohan,^ and Fred found that a high percentage of ins t i tu ­

tionalised mental retardates made rotat ion on the Bender-

Qestalt t e s t , but they did not compare them to the normal oon-

retarded as to indioate to what extent rotat ion oecurred »or© 

of tern among them. Burnett and Fuller*^ were toe only ones *ne 

attempted to oossp&re the rotational tendency of the retarded 

ehildren with the ao~c*lle4 norm! children, hat not a t the 

same cental age level . The resul ts shoved that the retarded 

children rotated far more ©a the Minnesota Pereepto-Biagnosiie 

fes t than the normal children* However, tfca autjects in those 

studies were a l l taken froa a, hospital and therefore could not 

be considered representative or the retarded. To give a fair 

representation of the retarded, the aufcjeete should bo taken 

Xrom puhlie s«hoola* these <;hild?e& should also im compared 

to the non-retarded a t the seme aentel age level , so as to 

indicate to ^h&t extent they are retarded in th is inaction* 

2 &JI. Griffith and ¥*ff, fagrXor, "Incidence of Bender-

3 A*B, Silversteln and P.J. Mohan, "Bander-Qestalt Figure 
s In the Mentally Betarded," " " 

Psychology. Vol. 26, Ho* h, August 1< 
Botations in the ftunttaliy. Retarded,^ JoiynaX .of consulting 

h Barl x. Fred, "Zncidemee of Bender-Qaatalt Figure 
notations among nentally Defective .^sychlstxlc Pat ients ," 
Mg^Wfc^WMl ®iM^lAlU$>mtiy* Vol. £<_», lo . U, January 

5 A» Burnett and G»B. Fuller* "Minneaova Pereepto-
Diagnostic fes t Performance i n Iducaiita Mentally Retarded Children* 
Standardisation, formative ta ta j comparison with other Diagnostic 
Qronps and Detection of Ovgimi-i' Brain damage <" &©£• puhllshad* 



XTOGDtJCTIO!! viii 

As for variability in the quantity of rotation, Burnett and 

Fuller's study was the only one that reported of the stan­

dard deviation in the rotation mad® by the retarded children, 

hut it was not compared with that of the normal* 

This study attempted to eowpere at one mental age 

level the high-grade mentally retarded ehildrea with those of 

average intelligence on the amount of rotation and variability 

in the group, the samples vera drawn from public schools and 

it also attempted to control other variables that oould affect 

rotation* the problem under investigation can he worded as 

followsj Do the retarded children make shout the same amount 

of rotation as those with average intelligence, and is there 

about the same amount of variability of production in the two 

groups? 

The first ohapter gives further e^lanation of Bender's 

theory on volem the thesis is based* Xt then reviews the 

literature on the rotational tendency of the retarded and non-

retarded children, pointing out the factors wMch could affect 

rotation and the importance in defining the population studied. 

Xt also attempts to compare the retarded with the non-retarded 

in the light of the results of separate studies on the two* 

The purpose of this thesis and the general hypothesis are then 

stated. 

6 Ibid. 



ISTEOD0CTIOH ijt 

She second chapter describes, the experimental design 

of the project, emphasising the selection of samples to make 

the two groups as comparable as possible. The rationale and 

validity of the tool Is also described. The aaeelflc 

hypotheses are tn«n formulated and the methods of statistical 

analysis are explained. 

fhe results of the study are presented in Chapter XXI 

and diseussed In Chapter X?, with regard to the hypotheses, 

Bender's speculation, and tne results of the previous studies. 

The limitations of the findings due to the T% and mental age 

of the subjects and due to the tool are pointed out and 

suggestions for further studies are given. The last section 

presents a summary and conclusion of the findings. 



CffAPfER I 

RIYXBW OF TUB LXTTOATUBE 

When reviewing the l i t e ra tu re of the visual-motor 

gestal t function of the retarded ehildren, one would go 

back to Lauretta Sender, who construeted the Visual-Motor 

Gestalt Teat with designs adapted from Wertheimer's and 

attempted to give a theoretloaX explanation of i t s genesis 

and maturation. She observed that the gestal t funotlon of 

children goes through a developmental process oM gradually 

satorea* In the ease of ssentaX deficiency, the process i s 

slower, in her ea r l i es t work on tMs topic, she stressed the 

similarity of the genesis and maturation of this function 

between the young mai& the retarded children.1 tester she 

observed that mental &#fieien®y i s not an enti ty and there 

i s great variation among them as affected by different 
2 

developmental disorders associated with mental deficiency, 

She stated that; 

1 Lauretta Bender, wPrlneiples of Qestslt in Copied 
Form in Jfentally Defective and Schisophrenic Persons,*' 
AgaMves o | jteploffl, ffMA9)4ito Vol. 27, Ho. 3 , March 

Clinical use, AmericanOr tbopay eMatrl tAeaocTa tion, ie& 
S S * » » « 3t I f . / . 137-^94 and ,C^^ , RayeMatrlc 
SmM&SmM* ^ r i n g f i e l d , Thomas, 19*2, p. 78-1C3-

©sa&reh 
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there i s not ei»ply a lover level of the integrated 

f es ta l t production cowe&sur&te with the mental level 
etermlned by the other standardised psychometric 

t e s t s , there i s a »ueh greater variety of productions 
among mental defectives of a given age level than 
among normal children of the sam® amntal age. There 
i s , of course, retardation in soma one or a l l of the 
various ssaturation&l processes but th is retardation 
may be more in one field than in another*3 

In other irfords, the overall visual-motor performance of the 

retarded ehiidren when considered individually way be commen­

surate with, above or below their mental age, and also i t may 

be stronger or weaker in certain areas. She f e l t that the 

discrepancy might be related to the developmental disorder 

assoeiated with mental retardation* For example, the observed 

that children of congenital nerd blindness often show direc­

tional disturbance and epileptic children have diff iculty in 

spat ial orientation of configuration on tim ground* Among the 

mlgm»g*a4« menially retarded one finds mora ease* of the 

hereditary constitutional type, ¥hos© vieueA-siotor t aa t a l t 

function resembles more that of the younger children as their 

maturetienal process Is slower, fhey would shoM less d i s ­

crepancy than the retarded of other types, but s t i l l Beven in 

these oases, a simple retardation i s not found in a l l of the 

principles of the integrated visual-motor gas ta l i function.«n 

3 Bender, M fft/cMfttata Tf#tftfqy«f» P- ^ o a i . 

** XM,d.« p . 06. 
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To sua up, Bender felt that the visualHeater gestalt 

production of the retarded children is generally at a Xo^er 

level and there Is more variation among them, even in cases of 

high-grade mental retardation* In regard to the first part, 

she did not speculate to what extent this lunation is retarded 

when these children are considered as a group, l.o., whether 

it is commensurate with, above or below their mental age 

level. It also has to be pointed out that Bender made these 

observations in the hospital or clinic setting where, gener­

ally speaking? the ehildrem presented greater adjustment 

problems* 

This study singled out rotation, i.e., the inability 

to reproduce graphically a design according to its proper 

spatial orientation. Xt attempted to find out if the high-

grade mentally retarded children ts&Ise s@os?@ or less rotation 

and show more or less variability iahen compared to the children 

with average intelligence at the sssie mental age level. 

Shore has not been any study comparing the children 

wltb average intelligence and the retarded at the same mental 

age levels on rotation. Bawever, there are sosie separate 

studies on the two groups, which could shed soma light on the 

topic. 
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1. Botetlonel Tendency in Cnildren with normal 
Intelligence. 

'formal children go through a period of Ins tab i l i ty 

In spat ial orientation* Stern, one of the ear l ies t to 

study the perceptual development of children, observed that 

to a child a form I s mueh more independent of i t s absolute 

spat ial position than to an adult , and that "the idea of 

form and the idea ©f position are tvo d is t inc t psychic 

functions, the second of whieh i s only developed b^ a 

somewhat slew process of learning* «5 Boffke, followed the 

Una of thought. He stated th&ts 

The varying poss ib i l i t i es of formulating the 
perceptual world of an adult , according to form, 
magnitude, position and color, a l l emterlmg into 
one configuration vhlem i s determined in sany 
ways, are to a eMid, s t i l l more or l e s s indepem* 
dent of one another.0. 

ItHf. fiftifffiLy f̂f. fllffi. CTI* > trnkualAtod by Anhff, Barbell,* 3rd 
e l lUon , l*®odo»T Allan and Otafla, 192W, p, X13-iai, 

Barceurt, 1925, P# 3l*~315» 
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fitoith,"7 B&ldreth,8 Davidson,9 and Feldmaan,10 vho studied 

the visual»pereeptumX development of young children found 

that they frequently make reversals and the incidence de­

creases with age, and that l e t t e r s similar in form but 

different i n position, l ike b, p , KU and d are by far the 

most d i f f icul t to different iate . Fabian3*1 did a series of 

experiments to show that the tendency to rota te horizontally-

directed configurations to the vertical position I s a 

developmental phenomenon. Be concluded that vert ical rotat ion 

i s coBuaon i n noraal children of pro-school and beginning* 

school age end. i s gradually corrected as they sature , but I t 

does not disappear un t i l seven or eight years of age. Children 

wlio make reversals in reading rota te sore often* Oillespie 

attempted to verify Fabian's findings using tachlstoseopie&lXy 

7 X.8* Smith, "Hataalmg Ability as a Factor in F i r s t -
Grade p^dir^," ^mXM^jgmttmJk rmhg*p«r» Vol. 19, 

8 a« midre th , ^Beversals in Beading and Writing,*' 
Journal of gdacation&pi Pmyc$flljqay.> Vol, $5, i©« 1, ternary 

9 Helen P. Davidson, "A Study of Bavaraala in Young 
Children^ 9gWM>Mft ^ f f l j t e ^ ^ ' ^ f f l k g * Vol. **5, a», 2, 

10 mdrlay c . Feldaan, "Visual Perceptual Ski l l s of 
Children, and Their Eolation to leading,' ' doctoral thesis 

11 A*A» F&fei&n* ^Vertical Rotation In Ylaual-»Me»tor 
Performance—Its Relationship to Seadlng aevaraals," j[ 
Mm%tmX>$mti®mXmi* vol. 36, *>. 3, a*reh 19^5, p. 
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exposed Minnesota Percapto-Diagnostic Test designs and found 

that age is still a factor of rotation from eight to at least 
12 

fourteen. Although Fuller and his associates, in their 

earlier studies with the MM), found age unrelated to rotation 

lo 
1^ 

13 
at and above age el$ht, some low correlation coefficients 

were reported in later studies. 

Studies report of the averages of the performance of 

groups of children. Xn actuality, there is considerable 

difference in the wpmA of saturation among them. Gillespie 

found in her study that wb<m exposure time is reducedt the 

variability la rotation scores increases. ' Is other **©rds, 

when less time is given for the children weak in visual percep­

tion to conpensate hf paying »ore attention, the variation in 

the groups becomes more apparent. 

1900, 

13 CvB. Fuller and J,T. Laird, HXhe Minnesota Percepto-
Diagnostie Test," J o u ^ f f l i L p X I I M g L t e M ^ i Heliograph 
Supplement So. 16, January 196 3* P* 19« 

Ik QJB. Fuller and G»B# Lumnay, *The Relationship 
Between Perception and Body i&sage among Emotionally Disturbed 
ChlUreja^* P^oajgua ftnd Sjoter MIU* Vol* «•• *>. J . „ M 
October 1965* P« 53©} 0»B* Fuller, *A Comparison of I n t e l l i ­
gence and Perception in Emotionally Disturbed Children," 
i9Wm^k%^X^l F i R W W . Vol. 22, m. 2, April 1966. 
p* 193-195i D#H. Harrison and J .o . Chagnon, "The Effect of 
Age, Sex and Lanug&ge on the Minnesota Percepto-Magnostic Test,' : 

I Of SUflSififA teWW* Vol. 22, En* 3 , Sulf 1966, p. 3^2-

1J Oillespie, pa ,̂,l,,c t̂» 
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With children vno are not retarded, the reported re la­

tionships between X&i and MPD rotation are rather controversial, 
16 varying from no relationship to a low uit significant one. 

ful ler f e l t that Uier© might be a negative correlation in the 

above-average IQ $?oup» ^ Se« has consistently been found 
IS not to affect the amount of rotat ion on the MPD. 

Xt has been said previously that cfiiliron become In­

creasingly capable of recognizias spatial position throughout 

kindergarten and the primary grades. Besldos the effect of 

maturation, the improvement can also be attr ibuted to experi­

ence and training acquired in dally l i f e and school work. In 

recent years perceptual training has hmn much emphasized in 

kindergarten and grede I as part of the readiness ¥ork« Similar 

to tMs point, cultural background has been found related to 

visual perception, aredlerj who studied tiue MPD performance 

of eleven white and nineteen Segro children rrom verj d is ­

advantaged background, found that thet roi&i#d far more titan 

the normal and emotionally-dlstcrbad children in Fuller1s 
io 

studies. ' 

U Fuller and laird, ,#llfl, q|.i Fuller, ftp, Qj%*i 
Harrisoa and Chagnen, Op, C^t. 

17 Fuller and laird. &E*J&*. 

18 Fuller and Laird, Qa^ Cfo. \ Harrison and Ch&gnon, 

19 0. C-redler, ^Performance on the H?D fasti Educa­
tional and &ingaoatl© Validity for Children fro® Culturally Dis­
advantaged Background,*' Temple University, not yet published. 
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Visual perception has also been observed -to be re­

lated to the health of the organism, and large amount of rota­

t ion considered suggestive oi brain damage In adults and older 

children w&e nave normal intelligence* After reviewing 

Oriffith and fayior 's study on Bender rotat ion in relat ion to 

various adolt diagnostic groups and fmmvlc, Anderson, Chorost, 

Spiv&ck end Levin* s studies on the reXaiionsMp between Bender 

rotation and BEG abnormalities in ehtldron* Xolor &&& Schulberg 

concluded that} 

| * .# ] ejioepi for mem ta l ly defective groups, i t i s 
semmiml'y possible to differentiate groups of 
organic and non-organic subjects in terms of the 
incidents of Bm&®-? rotat ions, with osrai&HLnjurad 
individuals tending to produce a greater number 
of rotations than othera««& 

Eoppit^* study also supported th is eonelusion* Fuller 

studied the Wt) Test with a large sample of children aged 

eight to fifteen and found that children with organic read­

ing disabi l i ty rotated more than the good readers and the 

children with primary or secondary reading d isab i l i ty .^ 2 

Ireitm&n's study with much smaller samples supported Ful le r ' s 

20 A» Xolor *?* BUCt.I<shulbarg, Aft|YlpmUg|JK&,thf 
gflHHP-qffWlv 1W» Springfield, Thomas 

.aaoath M* Koppita 
\t Bm York, Or-une 

* «u«*th H. ^ ^ A a g a ^ 7nmi 

22 #,B# fu l le r , ^Perceptual coaslderations in Children 

Jib* 3 f ^nly l?o> t p. 3X -̂3X7* 
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23 

finding* For the convenience of comparison, and later dis~ 

mission the ® D norma front the mora important studies are 

listed in faola X. 

Xt has often been assumed that visual perception is 

negatively affected when a person is mv&m stress or when 

the personality is poorly integrated aucn as in the neurotic 

or psychotic conditions, but that the distortion would sot be 

as great as in the case of brain damage. Thia view is supported 
teal 

by a few studies. Byrd *ad ciav*oii2 ' i n their fair ly similar 

studies found that the performance of the a*lad3u*ted children 

on the Bomder-Gestalt Xest was inferior to that of the well-

adjusted, and rotat ion was one of the several deviations whleh 

differentiate significantly the two groups* Fuller found that 

ohildren whose low reading &chi@v«enf> was considered to be 

due to emotional problems rotated mora on tha HPD than tee 

good readers but not as much as those with organic impairment* 

2% L* Ereitaan, "A got* on tha Us® of the Mlmmaaota 

Vol* 22, So. 2, April i960, p* 190. 

2** B. Byrd, «Xhe Clinical Validity of the leader-
Geatait Test with Children* a Developmental comparison of 
Children In Seed of Payehotherapy arid Children judgaS saeXi-
M ^ » t ® ^ , ; ^ M | | f e j | ^ t * ^ ^ X»<̂ PAgEo,a> Vol. SO, Ho. 2, 

25 A. Clawson, MXhe Bender Yiaual-motor Qaatmlt Test 
as an Index of Emotional riaturoamea in Children,n Journal of 
f r o ^ c ^ y * lW»»A<me» Vol. 23, Ho, 2, juaa 1959, p T B C B K 

26 Fuller* "Perceptual Considerations in Children with 
a Heading Disabil i ty ," o/.. .Cl,t. 



Table X.-
Soimative Data of iormel, Retarded mii Psychia t r ic 

Children on M*D. 

frtaflBff&ffi, JL JB '•i 
f^tj-ff 

Normals 

Borm&Xa 

220 Mean. 1 3 . 2 2 Mean 1 0 9 , 6 
8D 2 . 0 0 ED o .?^ 

169 «een 13.72 
m > X X 

^ean 1*»«6G 
30 I.JC 

. « ffermsl e ight -year o lds 

Sse t loaa l Disturbance^ 

Schisophrenic 

Organic reading. 
disability a 

Secondary reading 
disability* 

8 

Good readers 
<i 

19** mm 12.00 mean 101,2 
SC J M U flD U.3C-

IGc* Keen. 12,50 M&m. % . l 
so ?,ia m o.i*o 

60 ff4nsa 11.50 Mean. 92.9 
SD 1.96 SB 12.60 

hB Mean 10.7C Mean 9?.2 
SP 1*<& 8D 9. IK) 

90 Mean 10,3^ «ean l i c . d 
SB 2.03 SD 3.15 

Eduoable mentally re tarded lk$ 5-21 5&-#» ?4ean 11,07 

1^.39 

21*00 

M**v: 

3^/7 

5.62 

9.1 

22.56 

15»30 

66.73 19-30 

75*11 

W6.C2 

13-6J* 

71.5*6 

19* «S0 

10, A 

*uC2 

3?.<?9 

•it\̂ iai t̂i,BVJiai,>̂ Tu»r,i;,v̂ i''̂ i«'iV'iia\r.iavrw,iin:!iMiWvlM^̂  
a 0 ,2 . Fu l le r and J , f , Laird , **$&© Minnesota Parca^to-Dlagnoatic Tes t , n 

Journal, of C l in i ca l Psychology. Monograph Supplement ao. 161 jmnnar/ 1-63, p . 17* 
o A. Xftirmott and S.B+ Fu l l e r , "ftlmnoaota Pmrcopte-ulafaoatle Teat Perfor-

s»une€ i s Educfeble fttentalijf H#t&rtted Children: S t r ade r -d i c t i on , Ifcrmatlve Data, 
Comparison witt* Other Diagnostic Groups and Detection of Organic Brain Dammge," 
unpublished* 

c Preliminary age norm derived by G.B* F u l l e r , unpublished. 
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In another study with children who were referred to a oiiale 

primarily because of personality disturbance, the schisophrenic 

and emotionally disturbed ohliaren. rotated more than the 
27 

normal* Kreliman** finding with aamuler samples was close to 
fuller**?** fhese studies point to the relationship between 

>Uonal disturbance and rotation* inhere i s s t i l l the question 

whether they are concurrent or oaa i s the cause of t3« other, 

Xn conclusion, with o&Xidren of normal intelligence, 

rotational tendency i s a maturetional phenomenon, which 

deereases sharply from four to eight years and continues to de­

crees® further with age. Xt occur a in greater amount in cases 

of maturations! lag* cultural deprivation, personality distur­

bance and especially in oases of brain damage* 

Because of the Bmag factors that could affect rota­

tional tendency, the amount of rotation m&& b$ the so-c&lled 

normal ehlldren varies oemaiaeraJOy according to how the group 

i s defined. For example, Fuller*s normal groups reported in 

the studies done by nim and his associates *' axe fairly 

2? 0«B« Fuller, *©ae Objective Measurement of Percep­
tion in Determining Personality Disorganisation ®mn& Children.** 

28 Krolta»m, flfr ftfo 
* and luird, to* c l t . i Fuller, *Perteptual 
Children with a leading Usability,*" pp,.,.cll,.i 
:tlve Measurement of Par caption in Determining 

29 Fuller and luird. 
Considerations in 
fuller, "Sam Objoctii 
Personality iUsorgeaiaation mmng Children," Op. (ftt. 
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selected m& rotated far l e ss than the general school popula­
te 

t ion from wfoom he derived Ms aga norms. 

The var iabi l i ty of the amount of rotat ion among 

cidldren with normal intelligent© b&$ sometimes tem& reported 

l a the for® of standard deviations but net never i>@en speoi&X^y 

studied* l ike the w»n s it depends mt^j much on how the group 

i s defined and how inclusive i t la* for ©sample* there i s mry 

l i t t l e var iabi l i ty in Ful le r ' s groups of normal children and 

good readers reported in the manual for t&e *P», while the 
31 variabil i ty in his different age groups i s f&r greater, 

2. ftm flotations! Tendency of Rutardod children, 

With the retarded children, there has been far less 

investigation on t&e factors which could affect rotation* A 

few studies grouped toajetbmr retarded children and adults of 

wide ranges of iq and age, and compared them with the normals 

or some kind of psychiatric patients* Others ccmgm%& the 

rotational tendency of toe ewgenous and endogenous retardates . 

Eeme additional information such as the relationship between 

rotational tendency and 1Q or mental age* and the variation 

within the groups war© reported* 

30 Preliminary age norms derived by fuller« unpublished, 

31 See fable X, p , 10, 
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The development of visual-motor function in retarded 

children i s usually tbougfrt of In relation to meats; age and 

XQ rather than chronological age. As said previously, Bender 

speculated that in oases of hereditary or culturally-caused 

mental deficiency there Is a slowing down of the lamtoretloaal 

process and the visual-motor performance i s sometimes common-

sura t@ with mental age* Xn other types of mental deficiency, 

such as brain damage and language disability, there Is more 

discrepancy la too different areas of the visual-motor function. 

Some studies reported of rather high correlations between mental 

age or XQ and the overall performance on the Beader-Qestalt 

feat*^ There tea been oa*y a few studies which reported of the 

relationship between rotational tendency and the mental s$e or 

iq of the retarded. Silver stein and Mohan found some algnlf leant 

correlation between Bender figure rotation and XQ In part of 
11 their stedy.**™* Balpin and Patterson reported of a correlation 

of ***6 between the correct responses on the Qoldftelm-ieheerer 

12 1* Keller * «The Vm of a Bonder-oostalt itetur&tion 
level Scoring System with Mentally ii&ndicmpped Children.« 

f * 5©3| T&* ^8M&m$>* "Una Performance of SehlAophrealc, 
•tarded and Honaal Children on the Sender-OeataXi f«st, ! 

W fttfertffMaRt Vol. 61, fe, 3 . 
?i icoppiu, op. at,, p. iic-iii, 

33 AtB« ailverstein and P„T# H&han, "BeaomrHSestalt 
figure Botatlons in the Mentally Retarded ,M Journal q,f 
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tes ts and mental age.1' Burnett and Fuller found a correlation 

of -.22 between MPD rotation and mental age on the Poabody 

Picture Vocabulary Teat,*' All these Indicate that vxui the 

mentally retarded spatial perception including rotation be­

comes somewhat store accurate with increase in mental age-, 

Tom studies mulch compared the retarded wife the normal 

or patients ©I some p*yohiairic categories* usually did not 

oompare them at the same mental age level, the retarded sub­

jects were often of lower mental age and very often taken from 

roaidental institutions, fhey ^ere found to mum ware rotation. 

Oriffitn and Taylor who studied the S«ad«r records of 

1,003 paUemta of various diagnostic ca-togoriea found that 

$$•9 per cent oX the mental defectives made one or more rota­

tions of k$ degrees or more, whieb wms mora than the *tC«0 per 

oent ©f the organ!o mm toe 22* a per omnt of the gchi3ophrenlef 

meurotie, organic, character disorder, and "other*8 type*.*0 

3^ V*iiJginiA G. Ilslpin and Euth M. Patterson, wIh© 
Performance of Braia^injured Children on the Ooiaetaijo* 
gcheerer Tests," jmrlpmjW^l StM^Wl m'MM^* Vol, ??» 
Bo* X, Jmly 1)9** p. 91-99. 

35* A. Burnett and G.B. Puller, "Minaeaota Percepto* 
diagnostic fest Performance in Bducable Maatxjly Retarded 
Caajtarani Standardisation, Bonaatlwa Data, comparison wita 
Other Diagnostic Groups and Detection of Organic Brain 
mmm*m «>t published. 

36 B.Jf, Griffith and v.B. Taylor, "ineldanoa of Bender-
Oestalt Figaro Botauoaa.^ fernal Mcmyj%%m m&tilm» 
Vol* m% Bo* 2f April i960, p T H H W 
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Silversteia and Mohan studied the Bender record of four 

hundred patients In a hospital for the mentally retarded. The 

mean IQ was around !?6 to 61, and the m#an enronolegleal age 

around eighteen. Approximately forty to fifty per cent of the 

patients made a t least one rotation*3? 

Fred studied sixty-six psychiatric pat ients , witn a 

mean chronological age of 35*5 and mean ¥eohsl#r XQ of 63.6. 

These patients had a variety of psychiatric diagnoses not 

necessarily including mental deficiency* He found that 39.** 

per c#nt of them produced one or more rotations of a t leas t **5 

degrees, 5̂«J> ^^ sent produced one or more rotations as defined 

b^ Pascal-Suttel l , and © tota l of 68*2 per cent produced a t 

l eas t one rotation of either type.*** 

Goldberg compared the Bender records of three groups of 

children! the scMsophrattlc* the retarded of the familial type, 

and the normal, aged eleven to sixteen, with moan XQ of 71 ^ j 

69#1 and 100.7 respectively. There were fifteen i n @&ch $rmz@* 

The overall perrormaace of the f i r s t two p'oups was inferior 

to the normal* notation was considered characterist ic of the 

37 Si lvers te ia and » h a » , p,p..qi;t**. p . 386-380, 

30 Earl X. Fred, •'Incidence of Bender-Oestalt Figure 
notation* among Mentally Defective Psychiatric Patients,** 
Afr ican .Jparnai of jiantjal..Deficiency* Vol, 67, Ho. *•, January 
1957* P* 5**o"~555» 
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3v 
schisophrenic but not the retarded. ' However, i t sbotild be 

noted that the mean XQ uf ttta seMaophranlc group was vm?? 

low, and also thmt the retarded group was of u*m familial V.»e. 

Burnett and lu l la r have derived some preliminary .w-

norms for the mentally retarded fro* 1**9 r«ld«nt& in as 

inst i tut ion* aged eight to twenty<*one, with XQ from ^c to Ok 

and mean mental age of 11 according to the §*eafeody Pit ture 

Vocabulary Test* The moan W® score was far higher L.OJI that 

of the normal and emotionally disturbed in Fuller*s previous 

studies. 

These studies show that the inst i tut ional ised retard­

a t e s , whether children or adul ts , rotate mora than the normal 

and the emotionally disturbed wtom compared in groups. Burnett 

&&& ful ler1 a. study siegests that they might perform bolow the 

level 01 the normal emllarem with the suae mental age. However, 

the s u b l e t s of these studies were a l l from inst i tut ions* As 

Burnett and Fuller pointed out that with too imor-eaeing f n e m * 

t i e s to accommodate the retarded in their home communities, 

those who are sent to residential inst i tut ions tend to be sore 

maladjusted. X 

. i l l li HIIII.III. Ml HI. W I W W I — « — « • 

39 T*H* Goldberg, *Tao Performance of Schisophrenic* 
Hotarded ®M Hormal CMldren on the ii^«icr-G@stalt Tost," 
Ififjfim JgffiWfe •°-; MmXM£l&hm&L* Vol. -:: He, l, January 

kO Burnett and fMllar, $p% Ci,t. 

hi ibid. 
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The retarded with an organic origin have been observed 

to perform mm poorly on visual-motor tost* 'then tlm retarded 

of the cultural*famlli&l type. However, so far rotation has 

not been consistently found to oocur more often in the oxogen* 

©us* Tolor and tohuloarg, after reviewing too studies by 

Bensberg, Felditam, Baroff and H&xpi.iu concluded that* 

£.*•] certain measures on the ]kmmt*r*Oa*talt Test 
can be used successful]y to s»k$ group differen­
t ia t ions between endogenous and esmgonou* mental 
defectives [•••** The main exception appear* to be 
the f^efuemcy of rotat ion uhlan may be m poor 
dlscriistnator between organic and warorganlcally 
involved doioctlveja,1** 

Xt has often been mentioned i n the l i t e ra tu re that 

the Bender-CSoatalt Test lacks uniform means of scoring and 

also lacks control of conditions which might cause rotation* 

The .vIPD, in this respect, i s a more mdaqmate tool . Burnett 

and Wilier, after deriving the MPB norms for the edueablo 

mentally retarded, compared the performance of the brain­

damaged retardates with that of the cultttittl-famiuai* Thar* 

were thirty**!* in a group, matched individually by mental 

age* The braindamaged rotated on average $2.1** degrees, 

which was significantly more than the cultural-familial who 

rotated 68.19 degrees, ifewever, the 'variation was so greet 

that i t was not possible to consistently differentiate the 

k& Tolor and Scnultorg, Om Ijlt*. p. 120* 
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^3 

two group** -* in other words, brain damage has not been 

found to be as algal; leant a variable of rotation in mentally 

retarded eMldren as in the non-retarded, 

Burnett and Fuller** study was the only one that 

reported the standard deviation in the retarded group* tno XQ 

of their group ranged from 5D to #», and the mean mental age 

was eleven according to the Peabody Picture Vocabulary Test 

widen Burnett found to rate higher Umm the Blnet and the 

Wise* The standard deviation of too J#D s«sor@s was 3$ degrees, 

which i s far greater than that of any of Fuller»* normal and 
kk psyefaiatrie group* in terms of absolute variance* As In 

the ease of the comparison of means, i t cannot be concluded 

that there la greater variability among the retarded, as the 

subjects were a l l from a residential institution* 

3« mtnmuury and Basic %poth@sis. 

To mm up Bender1* postuXatioa, tSuo visual-motor 

gestalt production of the mentally-retarded «hiidr*m i s at a 

lower level, aM there Is more variation among them, even la 

cases of high-grade mental retardation. The g**talt production 

of a retarded child might be cotmsonaurate wJt»«, above or below 

his mental age level, and he adUtht be stronger or weaker in 

**3 Burnett and rul:er, Qp. ,c^t. 

hh ibid. 
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certain areas, Sowever, Bender did not speculate to woat 

extent these children are mt&r^@^ in this function or in 

certain areas of this function if considered as & group, i,e,» 

whether they would b® at their mental age level, above or 

below, The present thesis attempted to study this problem 

and focused on rotational tendency, one aspect of the visual-

motor luncUoa. 

As iseen from the review of the literature, many 

factors could affect rotational tendency and therefore no 

meaningful study can be done unless the groups are well de­

fined, With those of normal intelligence, age tkM maturation 

are ehief factors* Cultural stimulation and training, per­

sonality integration, 6®& especially neurologies! eoaditlon 

are important factors* Intelligence might affect ep&tial 

perception to soma small extant* Sex has not been found to be 

a factor* kith the mentally retarded, there is some rolmtion* 

*alp between mental age and rotation. Sotational tendency 

might also be somewhat greater among the brain-damaged* The 

other possible factors have not really been studied. The data 

collected from these two kinds of children vary considerably, 

depending on how the groups are defined* The studies on t*-s 

retarded children used almost exclusively subject* from 

residential institutions who could not be considered represen­

tative of the retarded, The result auggeat* that ^.ey might 
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make more rotat ion than the non-retardt»d children ol equivalent 

mental age and there might be greater variabi l i ty among them. 

The present study attempted to compare the rotational 

tendency of the high-grade nmntal^y retarded children with that 

of the children of average intelligence a t the taste mental &g# 

level , and attempted w control &s many variables as possible. 

The null hypothesis was that there I s no significant difference 

between the two groups in either the mean amount of rotat ion 

or in the variabi l i ty among them* If the rotational tendency 

of retarded ehildren i s cowsenaur&te with mental age, no 

significant difference in mean amounts of rotation would be 

found between the two groups. If, as Bender postulated, there 

I s more variation among the retarded even of the high-grade 

typo, a significant difference would fee found in the 

var iab i l i ty . 

The next ehapter describes the experimental design* 

The specific hypotheses will then bo given. 
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This chapter presents the design of t&o study to test 

the general hypothesis proposed in tn* preceding chapter, 

After the tool, the sampling and procedure mr© discussed, the 

hypothesis is restated in detail and the statistical operation 

explained* 

X. The Tool. 

The most popular tool used for the study of rotation 

i s the Bender*Se*talt and more recently the MFD, For this 

study, the MFI> was used booauso of i t s definite scoring 

system m& the control on card and paper rotation* 

Shm MPD was developed by ?ttll** and Laird out of two 

of Sender's designs, placed in fere* different aomaa* oi 

ground, The subjects are a#k#d to copy the ii$wm® on the six 

cards one at a time* The reproduced designs are scored for 

timgrm® of rotation* 

The rationale i s that rotation, as & perceptual dis­

tortion* comes from the innate property of the :>*rc«lvod 

object and the perceiver* As for the property of the perceived 

oojoot, Fuller cited the perceptual principles formulated fey 

the Oesfcalt psychologists, namely * principles 01 Inhomoganolty, 



g/jmiMENTAL maim 22 

interaction of figure and ground, laws of grouping and 

prmgnan*.3. For the HPB, the principle of interaction of figure 

and ground 1* especially Important. Fuller made the two 

Bender designs less stable by placing them on inoongruent 

ground* 

Pereoptiom also &mp&a&M on the abil i ty, health and 

personality Integration of the pereeiver* The person with 

organic brain damage i s confused by the ambiguity of the 

figure-ground relationship and makes a lot of rotation, while 

a normal person Is able to master it* The emotionally dis­

turbed person, who i s presumably under greater strain than the 

normal but with a more lntaet nervous system than the brain­

damaged, i s 'between the two. Studies show that the ii?D has 

promise in differentiating between the normal, emotionally 

disturbed and schisophrenic among children and adults, Xt can 

sis© help to determine if organic factors mre involved in 

reading disorders in children*2 With the retarded, visual per­

emption i s on© of toe most frequently mentioned deficits* 

Using a group of retarded children and youth* in a residential 

institution, Burnett and Fuller found that they rotated more 

1 0»fi* Fuller $m& J*T, Laird, "The MlJaesota Percepto-
Diagnostic Teat,» M i t t C f i t t t f i , fMSMlmit Jtoaoraraph 
Supplement ID. lo , Janaary 1963? p* o* 

2 Xbld.. p* XI~X&* 
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than the normal, the emotionally disturbed and the schiso­

phrenic ciiildren of normal intelligence^ 

Asides using the converted scores of the total rota­

tion on the &TO, this study attempted to mm** a more refined 

comparison hy singling out vartloallsmtion of horizontal 

designs on cards 1, 3, *f and 6* Fabian found that young 

onlldren have the tendency to reproduce horizontal design* in 
k 

the vertioml position, Heme*, verticaUUation seems to show 

a lack of awaroness of spatial orientation characteristic of 

immature peremption while a milder one suggests awareness of 

orientation but inability to reproduce it correctly* for thi* 

study, verticalisation is defined as the turning of a horizontal 

design by 7© to U © degrees to tho vortical position, 

Z* In* Subjects* 

There wore thirty-five subjects in #&ch of tho two 

groups, i . e . , the retarded and that of average intelligence* 

The subjects were seleoted in a way as to control the variables 

3 A* Burnett and Q.B* Fuller, "Minnesota Feroepto-
Di&gnomtlc Test Performance in Kucable Mentally Betarded 
Childrens standardisation, lormiitive Data, Comparison with 
Other Diagnostic C&roups and Detection of Organic Brain 
Damage,1' unpublished, 

k A,A, FaMan. "Vertical Rotation in Visual-He-tor 
Performance—Xt* Relationship to Seeding Beversais^1 Journal 
IfcE^flfflft msMPM* Vol. 36? ftfe. 3. «arch l9^7pTT2> 
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that could affect rotation, namely age, XQ, mental age, mxf 

cultural background, achievement, emotional adjustment, and 

whether organic factor was involved. 

The mental age level at which the retarded children 

were oompored with those of normal intelligence wa» set at 

eight for toe* main reasons, First, the MPB is m#snt for 

vu$% with children of eight and above. Before age eight, some 

children are still not able to repredu.ee the shapes correctly 

enough for scoring* Secondly, as most studies show that age 
5 still effects mt> performance to a mild degree after eight, 

for the simplicity of design, the study limited the mental age 

to the range from 670 to 8/11. Lastly, the mental age was set 

at eight instead of a higher level, because with the improve­

ment of spatial perception with age the HPD would be less 

discriminative at the higher age level and hence there would be 

less variability witMn an age group* 

All the subtests in the ¥X$€, except for Digit $pa» 

and Ma**, were included in the calculation of XQ, The mental 

age of the subjects were counted up to the date when the HPD 

was first administered. 

The studies on the retarded children described pre­

viously included subject* with XQ's varying from **C or ?0 to 

75 or ®5* This study limited the range to WXSC XQ of 60 to 79, 

« — " — » ' l|i|llllllll»Mi|l I I I Hill • II in 

5 Bee p* 6. 

http://repredu.ee
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which would Include only the cases of high-grade mental 

retardation if one consider* only the Intelligence rating* 

Bonder postulated that as more ol the high-grade mentally 

retarded are of the hereditary-constitutional type there will 

be less variation among them than among those who are more 

retarded* 

For the control grwa$$ to eliminate the effect of 

intelligence on rotation, the XQ range was limited to WISC XQ 

of 90 to 109, which the author of the test designated as 

avernge* And also to eliminate the possible mild effect of 

enronologlcal age on rotation, the range was set at fi/0 to 

a/u* 
The data of the retarded group were collected first. 

The files of tk* retarded children tesled by the Child Adjust­

ment Barvicaa of the Toronto Board of Education earlier in the 

school ^mut were cheeked, and those from Inglish-spaaking 

families and with XQ and mental age within the required range 

were selected. As the number of children thus collected wa* 

less than thirty-five sot as the minimum siae of the samples, 

a few more were tested with the wise by the writer m»d Included 

when found suitable* The final sample consisted or twenty-one 

boys and fourteen girls, located in thirteen public schools 

and mostly placed in Opportunity Classes with only a few in 

regular alas**** 
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Burnett and Fuller's study suggests that the brain­

damaged retardate* tend to rotate more than the non-brain­

damaged* These two kinds of retarded children were not 

differentiated in the present study, as the Child Adjustment 

Services usually does not go to the length to spot hr&in 

injury in oases of mental retardation unless tbe child pre­

sents marked adjustment problems* The retarded children in 

this study were randomly sampled. Xt turned out that exten­

sive diagnostic vorfe was done on only two of the children and 

both were suspected of brain damage and schizophrenia* For 

the rest of the children, sign* of brain damage, if any, were 

at least not pronounced, 

This retarded group Is quite representative in the 

sense that it included children of all levels of adjustment* 

Exclusion from the Toronto public schools on psychiatric 

grounds is infinitesimal as at other XQ level* above 50* 

moan the retarded children were selected from the 

files, it was found that they were all located in the southern 

part of the city which is generally a low soelo-economlc dis­

trict. Gredlor,s study of the WB performance of the culturally 

disadvantaged children indicated that they rotated far more 

than the normal children in Fuller's studies, who were 

6 Burnett and Fuller, On. Cl^. 



IHPSEXMEWAL IESXGM 27 

presumably less disadvantaged/ To eliminate the cultural 

factor, the control group was drawn from three schools &l$o 

in the southern part of the city* 

As seen from the review of the literature, children 

with personality disturbance or low achievement tend to 

rotate more on the MPD, The children with these problems 

were not excluded from the control group, as these problems 

were not eliminated from the retarded group either* However, 

with the control group, the children previously investigated 

h^ a clinic and diagnosed or suspected to be brain-damaged 

were excluded, as the visual-mo tor performance of these 

children is often markedly inferior to the non-braim-demaged* 

Hearing *M peripheral visual problems were excluded from both 

groups as they might affect the WISC, ana also the UPD result 

as in the case of visual problems* 

To help select children for the control group, the XQ 

on the Otis Test given by the schools a year earlier were used* 

Those children with Otis XQ MH& mental age within the required 

range were picked out at random, checked with the WISC, and 

included in the study if found: suitable. 

7 0* oredXer, mPerformance on the HPD Test* Educa­
tional and Diagnostic Validity for Children from Culturally 
Disadvantaged Background," Temple university, unpublished, 

ft See p. a. 
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Although sax has not bmm found a * actor ax foe ting 

HP© rotation among children of normal Intelligence, ti-is 

element has not been studied mitt the retarded children. To 

eliminate any possible influence of sex., the proportion of 

boys and hence girls in the control group was made the saw* as 

in the retarded sample* 

The range and mm®, of the XQ, meats! age and chronolo­

gical age of the two groups finally sel«et«d are presented in 

Table II* 

3. The Procedure. 

Both the retarded and control groups were adminis­

tered the MPD and re tested for reliability cbeck two to five 

weeks later. 

The children were tested in their own school* in the 

Sealth Office, the library, a classroom or in the staffroam 

wben the teachers wear# not there, Sights were turned ©a if 

it happened to be dim in the room, A large desk was preferred 

and unnecessary paper and objects were removed as much as 

poaaible to ellminat© distraction in tlm background. The first 

test was administered according to the instructions stated in 

the manual* There was some modification la the instruction 

for the re test, Th® cMld w&s told, "X want you to do the 

same thing you did last time* X am going to sftow you the six 
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Table IX.-

He&n and Bang* of XQ, A.A. &M C*A» of t i n Esparlnmntal and 
Control Groups. 

i mm-m*m*m#mi!m*>mi mmimmmmnmm mm/tmrnmHrnm^m* • MMMWMWrtmMp** 
am •nnniMwi in Him »^iwiwiwaejjmtiiiiWMiei(m»*^^ 

MmsL 
emflUi LA 

ftTWrnBI* 
«afctigfoi?rii| 

gsperimentsa 35 71 61-79 %/5 ft/0-ft/U 11/10 10/8-13/1 

Control 35 90 X--10 o/5 a/0-3/11 $/7 671-6711 
Mi./.'.Ui.tf1.",:,!: SS33S aasssssssss? 
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cards, one at a time* You remember, each card contains a 

figure [...]." 

The reproductions were scored according to the instruc­

tion* In the menual end the converted scores wore u®m$ for 

computation of tne mean and standard deviations* The results 

of the first M*$ test were used for comparison between tho two 

groups. 

k* The Specific nypoth**** and statistical Analysis. 

The specific hypotheses are as followsi 

X. There is no significant difference between the tmmx 

J<§*B converted scores obtained h^ the mentally retarded group mt& 

that of the control group, 

2. There is no significant difference between the 

standard deviation of tho MPD eanvarted scores obtained by the 

mentally retarded group and that oi the control group* 

3* There is no signiiicant difference between the mean 

number or verticausations made hy the mentally retarded group 

and that of the control group. 

The test-retest reliability of the MPD was obtained by 

calculating the Pearson r or the '1PD converted scores of tho 

firat and second testing. Sam© test of reliability was meant to 

be done with the number of vertlcalismtion*, 

The t test was used to cueck the significance oi 

difference between the mean IWh converted QCOT%Q oz tho tvo 
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groups. The significance of difference between the standard 

deviations of the MPS converted scores of the two groups was 

cheeked with the F tes t . The slptlficmnce of difference 

between the mean mmtmr& of verti causations made W the two 

group* wms meant to be checked with the t test* 

The result* of the study are presented In to* following 

chapter* 



CHAPTIE III 

PBESSHTATXtTi OF RB8UL7& 

Tills chapter presents the MPD reliability test re­

sults and the comparison of the performance of the retarded 

and control group® in the order of the hypotheses* 

She me&n HPD converted scores of the first and second 

testing and the Pearson correlations are presented in Table 

XIX. The correlation of .6*0 for tho control group is lower 
1 

'titan the ,J9 for the normal children reported in the manual. 

The correlation of ,6% for the retarded group is somewhat low. 

There Is no other !-?r; reliability score reported in the 

literature on ?®tMF&@$ children for comparison. 

A® mid previously, the t*?D results of the first 

testing were used for comparison of the two groups. They are 

presented in Table XV. ihe mean rotation of the retarded 

group was V9.03 d®grees and that of the control group w®s 

51.17. Tb# two were very cloeo. and the obtained t waa .25, 

wbicr. ma far b«low the t limit significant at the ,05 level 

of significance. Therefore, U>® first null hypothesis that 

there is no significant difference between tne mean ^?t) 

rotation of the two groups could not bo rejected. 

1 G*B. Fuller and ;r.T, Laird, **The .Minnesota Ptr^epto-

diagnostic Test,1; jmmh PlM^lMi %3M$,Mte&L* ^i^jrspi . 
Supplamant I©* Xo, January I70J7 
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Tmble XXX,-

MPD Test-Betest BeliaMlity for the Boterood and Control 
Groups. 

m*mmtmmmmmmmmimmm*mmmmmm**mm*m I IIWU»II *n imn nnIIUKI Wiffiniiii'w.iiii'.M Mi*mmmmm*m\\-mmnit, mmimmmimmi i i. m mum n unii mm 
«w«M*iweiMP»Maw«WW««M»jrt«»t«w^ 

Firs t Mean Betes t Mean 
Oreups ftT notation notation Pearson r 

aotarded 35 V?#3ft° 52.17° .6»» 

Control 35 51 •17° 52 M0 *ac 
* » M I I » M » ^ W * W P * M * J « W » * W I * I I I » I I I I I » I I I . I I )ii mi '"" iii.»I'" n.i i n n IIIHIU.IIIUIIII III iiiiiii.aiiii.iiii.nl n I I W U K I I H I I I i 
• - — — - — — - " ^ . — — — — ' - - • • — — - - - - - - - • '— - L L — J . J ^ ^ . • • - - - . „ • . . . . - ,.. . • >— -^ - . - -1 . . . . . I . m . . _ . . ^ m _ _ M _ . . ^ — . 1 , _ a.. . „ , «• 

http://iiiiiii.aiiii.iiii.nl
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Tabla IV.* 

Comparison of the Betardea and Control Groups in MPD Ummx 
Botation and Standard deviation. 

ii.Mii.im»i.iixn»»^^ 

Retarded S ta t i s t i ca l 
vs. Control Analysis Significance 

Mean Botation *»9#ft3*-$U17* t a .25 p> .05 

S.P. 2 1 . a ? 0 - ^ , ^ 0 F * 1,10 P>*05 
•^wwwi*iMwweiw|iwwwejM<^^ 

S M WwlmtM* Miimw^nMe.iiwwhji iuwiM«Mw»tMiw«»M^i^ 
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The standard deviation of the MP J rotation of tlm. 

retarded group was 21.2? degrees and t,ial of the control 

group was 22.1*-,?, which were also v®ry close. The ortained F 

was 1.10 whleh was far below the F l imit significant a t the 

•05 leve l . Therefore, the mill hypothesis that there i s no 

significant difference between the standard deviations of the 

HPD rotat ion of tho two groups could not be rejected. 

A further analysis was made by comparing the retarded 

children witu XQ between 70 &M 79 &®& those with IQ between 

61 and 69* Details are shown in Table ?• The HP© mean 

rotation of the higher XH group was Mi.60 degrees and that 

of the lower XQ group was 55«i5* There was a differane* of 

'QM? degrees between the mm&m but the obtained t of 1.13 

was s t i l l considerably below the ,05 level of significance* 

The standard deviations within the two groups were very close, 

with 21,35 degrees for the higher XQ group and 20.ON- for the 

lower IQ group. The F was 1,10 which was far below the *0J> 

level or significance. 

The turning of horizontal d®si«pss to the vertical 

position occurred infrequently. I t was also found that 

though vertie&lis&tion was tb* most common kind of gross 

rotat ion, there wore other kinds of rotation oi more than 70 

degrees. Card 2 wbieh i s a vertical design eouu to reproduced 

upside-down, &&& Card 5 v,i.lu» i s also vert ical could b® 
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Table V*,-

Comparlson of Two Betarded Groups in '-{PD Mean Botation mad 
Standard Deviations* 

mSSSSSXSSSSSSSSSS^ miXmiwlmIiiim& 

Retarded Groups I Mean nota t ion SO 

X (XQ 70-7f) 22 k&AB® 21.35° 

i i (XQ 61-69) 13 ?5*15° so.cV* 
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reproduced In the horizontal position—probably a carry-over 

from the preceding horizontal designs. 

The number of gross rotations mn& the number of sub­

jects who mad© them upon the first and second testings are 

presented in T&bX® VT. The raw scores showed that the re­

tarded group made more verticausations, but the incidents 

were too few for amy meaningful statistical analysis. Mono 

in the control group made any Kind of grma rotations upon 

retest. Only the two subjects In the retarded group sus-

peeted of both brain damage and schizophrenia continued to 

make them, 

A check on sox differen.ce in the two groups was made. 

Details are given in Tables VII and VIII* The boys and girls 

of both groups were comparable in chronological ages XQ and 

mental age. the mmn MPB rotation made by the boys and fey 

the girls In the retarded group was very close, while a 

difference significant at the .05 level was found between the 

boys and girls in the control group, with the girls being 

superior* 

The results of the study indicated that there was no 

significant difference between the retarded and control groups 

in in* memn amount of MPD rotation and the variation witbin 

the groups. The incidents of verticalia&tloas were too 

few in both groups for statistical comparison. The results 

of both groups were fairly different from those oi the 

http://differen.ce
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VI. -

8umber of Gross Rotations and Jtober of Subjects Making Them 
In the le ta rded and Control Groups upon F i r s t and Second 

Groups 9 Testing 
Ho. of 
Subjects 

Ver t i ca l - Others 
i s a t i o n s 

Retarded 35 First 
Second 5 

0 
3 

Control 35 First 
Second 

k 
0 

1 
0 

a Including the turning of vertical designs upside-
down or into the horizontal position. 
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Table ¥IX.~ 

*§sam C.A., XQ and M.A. of Boys and Girls i n the Hetarded and 
Control Groups, 

Groups H Mean C.A. Mean XQ Mean M,A, 
* ^ W W W « * ^ l . . < w w w I mil < li I I I I I I I I H W W ^ , I I I I I I M n iinw .11 mum 1 111 IIM u> 11 n 1 W^WW^MWI. 

Hetarded 
Boys 21 12/0 70 6/5 
Girl© Ik 11/8 72 S/5 

Control 
Boys 21 M 97 o75 
Oir ls IV 8/5 9% BA 
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Table VX1X.-

S©K Difference in Mean tWt notation in the Retarded m&-
Control Oroup«. 

mm, ^,MW*Xm 

Groups Boys vs.Oirls t Significance 

Betarded §0.7&° - k$.k$® .308? p>*05 

Control 57.57° - ^1.57° 2*1^39 p<.05 • M W N M M M P M M H M M I M 
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retarded or normal children reported in the previous studies. 

A sex difference was found in the control group which is 

also contradictory to the previous findings. 

The results will be discussed in the next chapter* 



CHAPTEE XV 

DX3OT8I0H OF RBSultS 

The result* of the study will be discussed in the 

order of the hypotheses, the moans and variation in the 

retarded and control group® will also be compared with tho 

result* derived by previous investigators, as there Is con­

siderable difference* 

1. Comparison of H®an HPD Rotation Ifed© 
hf the Two Groups. 

Bender specul&ted that the visual-motor gestalt func­

tion of the retarded children is at & lower level, and there 

is much variation among them* In terms of Individual cusses, 

tn* gestalt production of a retarded cbild could be coomananrat* 

with, above or below his mental age, and he could also be 

stronger or weaker in certain areas. However, Bender did not 

speculate to what extent those children are retarded in this 

function or in certain areas of this function when considered 

as a group. The first part of the stud/ attempted to find out 

if the retarded children rotate ss much as the average children 

of the same montal age. The null aypotn**!* of no significant 

difference between the mean /tPD rotation of the retarded and 

that of the control group was upheld. Him retarded group mad® 

the same amount of rotation as the control group. 
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The generalisation of the finding is, of course, 

limited by the tool and population from whom the samples were 

drawn. The HPO measures only rotation. The accuracy of snap©, 

integration of parts and perseveration, as measured by the 

Bender-Oestalt Test, are not included. 

As for the population, tho range of XQ and mental age 

were rather limited for both groups* The retarded group 

Included only the high-grade mentally retarded* and the 

control group was of average intelligence. As seen in the 

review of the literature, there could be some low but signifi­

cant correlation between intelligence and rotation in both 

retarded and normal children* Xt is uncertain if similar 

result* would be obtained if the XQ levels chosen were 

different. The comparison of the MPD performance of the 

retarded with XQ in the 70'a and those in the 60's showed that 

the latter made more rotation althougn the difference did not 

reach statistical slgnlficanoe. This suggests the possibility 

of a trend with the more retarded children making more rotation* 

In this study the mental age level at which the two groups w®r$ 

compared was also limited to eight. Further studies are needed 

to compare them at other levels. 

Xt also has to be pointed out that the variabilities 

in both groups were great. Therefore, the finding that the 

1 See p* 7, 13~X*n 
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retarded children with XO, and mental age as set in this study 

rotate as much as a comparable average group, has little 

meaning In individual cases. 

As seen in the review of the literature, some pre­

vious studies suggest that the retarded group might make more 

rotation than the normal group of the same mental age,5* The 

present study found the two groups function at the same level 

on the MPt>. Snla is probably due to dii Terence in the popula­

tions from which the samples were drawn* 

Burnett and Fuller1* sample of 1^9 students from a 

residential institution mad© an average 71.0*6 degrees of 

rotation on the MPD, which is considerably more than what one 

would expect of a group of children with an average mental age 

of eleven and XQ between 50 and 85 on the Peabody Picture 

Vocabulary Test, and wM«sh is also considerably more than the 

mm®, rotation of N-9.&3 degrees mad© bj the retarded group in 

this study. Burnett and Fuller pointed out that because of 

the Increased facilities to accommodate the retarded children 

in their borne communities, those admitted into residential 

institutions tend to be more maladjusted. The sample of the 

2 See p . X^-16. 

3 A. Burnett and G.B* poller, ''Minnesota Percept©-
Diagnostic Test Performance in Edueable Mentally Hetarded 
Children* Standardisation, ft rmative Data* Comparison with 
Other Diagnostic Sroups kM retention of Organic Brain 
Damage,n not yet published. 
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present study was drawn from the Toronto public schools, and 

I t Is more representative of the retarded children as exclusion 

from the public schools on psychiatric grounds i s infinitesimal 

a t a l l mental XeveXs above XQ SO. TMs finding makes question­

able some studies on the mentally retarded using subjects from 

residential Ins t i tu t ions . 

The mean MPB rotation of 51.17 degrees made h^ the 

children of average intelligence in th is study i s , on tne 

other hand, much more than the moan rotat ion of 1*».89 degroes 
k 

made by Fuller *s *!normal» group aged eight to fifteen. 

The difference could be due to various factors which could 

affect rotat ion, such as age, XQ, cultural background, per­

sonality integration and level of achievement, pullor 'a 

sample included children aged eight and above, reasonably 

well-adjusted, with a t least average aeMeveaent, and with 

higher mean XQ and probably better cultural background, a l l 

of which are In favor of good MP© performance* The control 

group in the present study was sampled from three Toronto 

schools in the relat ively low socio-economic d l s t r l e t . The 

underachieving and maladjusted children were not excluded. 

They were a relat ively fair comparison to the retarded group, 

as the l a t t e r included also the underachieving and maladjusted 

h CUB. Fuller and J.T, Laird, "The Minnesota Percepto-
Ol&gnostie Test,* jonrftaj, of CftfrftQal ,R*yc^flfiy.» Monograph 
Supplement no, 16, January 1963, p. 17. 
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children and they came from the same low socio-economic 

d i s t r i c t . 

Compared to Orodler's study or the culturally d i s ­

advantaged children in Atlanta, the control group of the 

present study rotated about as much as Oredler*s eleven white 

children who made an average 5o*9 degree* ox rotat ion but 

less than the nineteen Hegro children who rotated 91,58 

degrees* 

Fuller designated a total MP£ rotation of 30 degrees 

or leas as normal perception. If the same cutting score 

were used, only four out of the thirty-five children in the 

control group would be in the *«normalM category, while the 

r e s t would fa l l Into the ^emotionally disturbed," "schiso­

phrenic* or "'organic* categories. I t la not l ikely that so 

few children in th i s group are really normal, wble& makes 

doubtful the applicabil i ty of Ful ler ' s norms on the population 

from which the control group *as drawn. 

A sex difference significant at the .05 level was 

found in the control group, The previous l i te ra ture reported 

of no sex difference in 2#0 performance in the non-retarded 

children aged eight and above. A possible explanation for 

mini — • I W • * — 1 — 11 — ""'li • » 

5 0* Oredler, "Performance on the iPD Test: Educa­
tional and Diagnostic Validity for children from Culturally 
disadvantaged lac&igfound,** Temple Onivarsity, unpublished, 

6 See p . 7-
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the finding in the present study is that with the culture U y -

disadvantaged children being more backward in spatial percep­

tion, at the age of eight, girls are superior to boys. 

2. Comparison of MPS fariabllitios is the 
Two Oroup*. 

The second hypothesis which states that there i» no 

significant difference between the variability in the retarded 

group and that in the control group, mn DO Maintained. Thi* 

la not in line with Bender** observation that even among 

the high-grade mentally retarded the variation in visual-

motor gestalt production may be greater than among the non-

retarded of tho same mental &ge. The result ©£ thi* study 

showed that the variabilities in rotation mad® hj the two 

groups were just as great—mr® than forty per cent of the 

mean. This might fee due to difference in sampling, The con­

trol group was a random sample of the eight-year-olds in 

three schools in a low socio-economic district, whose perfor­

mance was different from the ^normal'* group® reported in other 

studies. The retarded group was drawn from the public schools 

in the same district, whose performance was better tnan tno«e 

drawn from the hospital or clinic. The ilading does not in 

any way repudiate Bender's observation that soa# retarded 

children show great discrepancy in the visual-motor gestalt 

function, which might be related to the developmental diaordar 
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associated with mental retardation. This postulation bass to 

be tested by comparing the performance of different diagnostic 

groups. 

The generalisation of the finding that there i s as 

much variabi l i ty in rotational tendenoy among tho high-grade 

mentally retarded children as among average children with the 

same mental age, i s again limited b^ the tool $^M the samples 

used, especially the mental age ®nd iq range set for the study, 

Tho comparison oi the children with XQ In the 70*s 

and those with IQ In the 60*a showed that t>* var iab i l i t i es in 

the two groups were about the same* I t needs further ntudy 

to see if there would be more variation in children »or© 

retarded than those included in th is study. Many of the sub­

jec ts m&d&r reported had I\< and mental age below %$mm in the 

present study.? 

The &§&$&&%& deviations of the MP£ rotation of tho 

two groups in th is study were fair ly different from thos® 

reported in other studies. As the mean MPO rotations of the 

different groups in the present and previous studies mr^ so 

great ly, the re la t ive var iab i l i t i es rather than tho absolute 

&m& should be used for comparison. They are presented In 

Table XX* 

7 Lauretta Bender, fa vi*ya,l-!»tor„ O^iijfqt y*,«ft 
Clinical Use. American Orthbpaychiatric Association, Be 
ionograph So. 3 , 193®, P* 137-1*/; and cadld PaychUtrl 
Tectolonoa, Springfield, Thomas, 19??, p . 7&-103. 

, lM,,^s 
search 
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Table XX*-

Comparlson of the Relative Variabilities in the Retarded and 
SOn-retarded Groups la the Present and Previous Studies. 

Groups 

Retarded (present study) 

Retarded (Burnett * Fuller)®' 

Control (present study) 

Normal (Fuller and Lalra)* 

normal ( fu l l e r ) a 

normal eight-yoar-oicls 
(fuller)*5 

1 

35 

ikf 

35 

S20 

iof 

5& 

f#@^n 

*e.33 

71*86 

51.17 

1^.«'* 

ai.so 
Mi ,00 

SD 

21,27 

y\cf? 

22,k2 

5**2 

9.1 

£2,2$ 

or 

**2#6ii 

S ,̂M3 

%3.^1 

37.70 

**1,7** 

SI.27 

a A, Burnett &nd 0.B, fuller, •'Minnesota Percepto-
Diagnostic Test Performance In gdunabl* Jfoniaiiy He tardea 
Children. Standardisation, Borastive Data, Comparison with 
Other Diagnostic Group* and Peteotion of Organic Brain 
Bam&ge," not yet published. 

b Q,B, Fuller and J.T* laird, "The Minnesota Porcepto-
BiAgnostic Test/; journal of CUnle&l Psychology. Monograph 
Supplement Mo* 16, January l?5j« 

o Preliminary age norm derived h^ 0.B* Fuller. 
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The standard deviation of the retarded group in the 

present study i s l e s s In relat ion to the mean than that of 

Burnett and Ful ler ' s retarded group. This could be at tr ibuted 

to the fact that tho l a t t e r i s a more maladjusted group as 

explained previously. 

The standard deviation in relat ion to the mean of the 

control group i s the present study i s fair ly close to those 

of Ful le r ' s normal groups* 

3* Comparison of ftimber ©i Yortlealisatloma Itede hy 
the Two Groups* 

The third hypothesis which states that there i s no 

significant difference between the moan number of ve r t i causa ­

tions made W the retarded group and that made by the control 

group, cannot be tested as they occurred infrequently In both 

p^oups. Vertlcaliaatien was found to be not the only feind of 

gross rotat ion that occurred, though more frequent than others* 

In two cases, the vert ical design on Card 2 was turned upslco-

down, and in two others the vert ical dosign on Curd 5 was 

turned into tho horizontal position. All these gross rotations 

are probably indicative of a lack of awareness of spatial 

position. 

The fact that only the two retarded children suspected 

of both brain damage and sonisophreaia continued to make gross 

rotat ion upon re t es t suggest* that gross rotat ion upon re tes t 

i* a malignant sim- *& mi gilt be Indicative of brain injury or 
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serious personality disturbance, while that appearing only on 

the f i r s t tes t might be due to various other reasons such as 

lack of concentration, emotional disturbance or mild perceptual 

problem* Winifred fe l t that children who make rotation on 

the Beaoor-Osstalt Test should bo naked to try again as 

neurotic children are often able t© find out mistakes them*0 

me findings of tho study are susmwriaed' i n the 

following section. 

S Winifred»• comment in J , Keller 's "The Vm of a 
Bender-Go*talt Maturation Level Scoring Systea with F4entally 
mmoaloapnsKt Children,M imfaM^mMA. W.MT^MTlM&tiri> 
Vol. 2$, Ho. 3 , July 1955f p. 573* 
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The results of the study showed t«at when compared in 

groups there was muoh similarity between tho rotational 

tendency of the high-grade stentmily retarded children and 

those of average intelligence at the mental age oi eight. 

The first hypothesis of a© significant difference 

between the mean Wl- rotation of the two groups was upheld. 

While stating that the gestalt productions of the retarded 

children are generally at a lower level, Bender did not 

specula-te to what extent they are r&t^rM^ in this function 

or in certain areas of this function, Th© result of the pre­

sent study shows that at mental age of eight they rotate as 

much as the average children with the same mental age. However, 

the finding has little meaning In individual eas#s, as the 

standard deviatlor** in both groups were so great—-more than 

forty per cent of the mmn. Another point is that as the 

retarded children with X^ An the 60 *s made more rotation is 

r&w scores than those with XQ in the ?0*s though the differ­

ence did not reach statistical sig&iil canoe, there la some 

doubt as to whether there would still be no difference in aaam 

rotation if a mizh more retarded group is compared with tho 

average. Farther study 1* neaemd to clarify this point. 

Tho meow& hynetbosl* ©f no sigaifl cant difference 

between the standard deviation* ©f the W& rotation made by 
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the two groups was also upheld. There was just as much 

variability in the average group as in the retarded, which is 

not in line with Bender's speculation or greater variability 

even among tho high-grade mentally retarded. This %M probably 

due to the fact that Bender m&® her obaarvatiom in the 

hospital or clinic setting, wher*n there w«r© m©r# retarded 

children with severe adjustment problems* Shore was also 

no aigiilfleant difference between the retarded gmwp with XQ 

between 70 and 79 and that between 61 and 6*?. Further study 

is needed to rind out if there would foo greater variability 

in a group more retarded than the experimental ®rmp in the 

preeent study. 

The finding about the variability does not in any way 

repudiate Bonder's observation that some retarded children 

anew great discrepancy in their visual-motor gestalt function* 

whien might be related to the developmental disorder associated 

with mental retardation. Thi* point has to be. touted by 

comparing the performance ©f different diagnostic groups. 

in raw scores, the retarded group made a few more 

verticnlisatlons, but the incidents in both groups were too 

few for statistical analysis, f&erefore, tho third hypothesis 

of no algnii leant difference in the mean fref&ensy ox vertical-

lsmtlon* between the two groups could not be tasted. Vert.cal­

ls* tl on was found to be the most mmmn grom rotation, but 
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occasionally a vertlc&l design could b® turned up$id«~dowm or 

into the horizontal position, Tho fact that only the two 

retarded children suspected of both brain damage and schizo­

phrenia continued to make gross rotation upon retost suggests 

that this phenomenon is a malignant iign* Further research is 

needed to to*t thi* point. 

Compared to Burnett $m& Poller4* study, the present 

retarded group mad© less rotation on the MPD &nd there was 

less v&ri&tXon in it. The possible explanation is that the 

sample was drawn from public schools rather than from residen­

tial institutions as in Burnett mid Fuller*s study, The average 

group in this study, on the other hand, mad® far more rotation 

than the normal groups in Fuller's studies, probably because 

they -were randomly sampled from schools in the relatively low 

socio-economic district while the latter were relatively more 

selected and pose* t sod qualities in favc« of food MPL 

performance, 

The generalisation of the finding is limited by the 

tool which measures only rotation, an$ the population from 

which the samples were drawn* Further studies are mtt&tod*, 

u*lng other tost* of spatial perception, and using subjects 

of different ZQ ranges, and m&yim comparing the retarded with 

the non-retarded at different mental age level*. 
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for considerat ion of the r e s u l t s of t M s study. 

Gi l l esp ie , Margaret B*, m j f f l ^ L i f t J L Mf ,Qf, Cftl.^U 

tsk, unpublished Master 's t r e s i s presented to the Faculty 
ofPsychology and {Education of the tihivers, ty of Ottawa, 
Ontario, 1066, 39 p . 

A ve r i f i ca t ion of F«&i«*'$ f indings. The effect of 
age on ro t a t i on of non-retarded children i s of special 
i n t e r e s t to t h i s study, 

Qredler, G*. "Performance on tho :<Pfc T©stj Educa­
t iona l and Diagnostic Val idi ty for chi ldren from Cultural ly 
Disadvantaged BaekgrouM,** not published* 

Samples sr@ small but r e s u l t s strongly suggest the 
e f i e c t of cu l tu ra l background on r o t a t i o n , which af fec ts the 
sampling and the i n t e r p r e t a t i o n of the r e s u l t s of t h i s study, 

Gr i f f i th ? H.M. and fivimn H. fsylor ? "Incidence of 
Bender-Oestalt Fi^ur® Rotation*," Journal or Consulting 
Pa/chQloJOf. Vol. 2h« l a , 2, April I960. ?. l a^ - ioo . 

Provide* ac tua r i a l $at& of d i f ferent c l i n i c a l groups. 
Tfte mentally def ic ien t &rn ca&p&rod with t}\@ otlvar groups. 

Halpin. Virginia , "Rotational Errors on. Bender-Qestalt ," 
^T&fflfldtikxmk,9lJmMJMA$im?J* Vol. f>, 3to. 3, 

Jarutary 19 ;:•!?* P« 2*O1«--HO% 
A study on ro t a t iona l e r ro r s i n d i f fe ren t ia t ing famil ial 

and br&in-in^ured retarded ch i l i ron . 

S i l v e r s t e i a , A.B* and r . J . ;4ohan, "Bender-Gestalt 
Rotat ions i n the Mentally Retarded," Journal oy .Consultlhg 
Psychology. Vol, 26, Ho. h, August 1962,"p. 3^6-33o* 

The percentage of subjects who made ro t a t i on and i t s 
r e l a t i onsh ip to Xq? ago, sex end diagnosis are of in tore« t to 
t h i s study. 

A c r i t i c a l review of tho s tudies on tho Bender Test . 
The sec t ion on mental deficiency ®&& on ro t a t i on as a diagnost ic 
s ign a re of special i n t e r e s t to t h i s study. 
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ABSTRACT OF 

Bender postulated that tho visual-motor gestal t produc­

tions of retarded children are generally a t a lower level , but 

sne did not clearly spec!IV Whether they would be commensurate 

with, above or below the mental age level whan t:s*es© children 

are considered &s a group. Secondly, she postulated that 

there i s more variation in their productions, even among to© 

high-grade mentally retarded, than In those of the nos-retardod 

children a t the s&me mental age level , TMs study focused on 

one aspect of the visual-motor gestal t function, i . e . , rotation. 

Previous studies indicate that many factors could afxaet 

rotation* Therefore th* aaount of rotation made hy the normal 

and retarded children would depend much oa how the populations 

are defined. Studies using retarded subjects from residential 

ins t i tu t ions suggest that they might male® more rotation than 

normal children of equivalent mental age. The variabi l i ty 

i n the quantity of rotat ion among the retarded has not really 

\>%4m studied in comparison to t i e normal. 

1 Paulina r.T* Tsui, Master*a uwsi* presented to the 
Faculty of Psychology and Education oi' tne University cf Ottawa, 
Ontario, 19^7» i*-5? P* 
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TkA* stndy compared the rotational tendencies of the 

high-grade mentally retarded children with those of average 

intelligence at the mental ago of eight. The retarded 

children wore of Wise IQ between 60 and fft and the average 

of mm XQ between 90 and 109» There wore thirty*flve Xm 

each group, both randomly samflod in the low socio-economic 

area in the City of Toronto* Only mmn diagnosed *a brain­

damaged were excluded trm the average group. Hi© WD was 

used a* the tool to meaaire rotation* The two groups wore 

compared on mm® MF'D rotation, variability within the group, 

and the insmber of vorUe&Xisotioms which seemed to suggest 

loom of awareness of spa t in ! position characteristic of 

immature perception* 

SO significant difference was found between tho two 

group* in either tho mean HW> rotation or the variabilities in 

the two groups, further studie* a** needed to compare tho 

retarded m& average chlldtfan at other mental ago and X̂  level* 

to tost Bender** postulatloas* 

the retarded group rotated on average *+!)*a3 degrees, 

considerably less than Burnett and Fuller** retarded group 

drawn from a residential institution, and the variability of 

21,27 dogroos was also l*«* in relation to the moan. The 

tlMing make* questionable tho normative studies using 

subjects from residential institutions. 
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The average group rotated on average 51.17 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 adversely spatial perception. 

The mean was so much higher and absolute variability of 22*h2 

degrees was so great that it makes doubtiul whether Fuller's 

cutting scores for various psychiatric categories could be 

applied to the population from which the average group was drawn. 

The incidents of verticalization were too few in both 

groups for statistical comparison. Also, these were not the 

only gross rotations that occurred though \>y far the most 

frequent. Occasionally a vertical design would be turned 

upside-down or into the horisontal position. The fact that 

only the two retarded children suspected of both brain damage 

and schisophrenia continued to m&ke gross rotation upon retest 

suggests that tMs phenomenon is a malignant sign. 


