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Thia r o p o r t l a conoornod. w i t h to© r o l o t l o n a M p fe«tw#«n 

kin<S«rga.rtan and first grrta cbil&ron's ability to «ako oortain 

perceptual shifts and too init ial fca&ching of handwriting* 

Yha first part of too raport 4i®eusaa# tho varioua 

psychophysical &sp««fc$ of handwriting and tea rola that par-

copiual shifts play in to* hojadvrittng procaas. A rwi@w of 

tn# Utoraturo on tho tooohing of handwriting rovoal* thot no 

paychophysloiil basis la available to support current ««luc&-

tional practieo in tho toaohiag of handwriting. A rairiew of 

paroaptual thoory auggeata tho appliesbillty of tho #«na©ry-

tonic field thoory of perception to teaching teci*nlaiies. To 

serve apprepriataly as & Mala for torching Methodology in 

handwriting It £ti©ul$ ba doftottotratod that the fcmats ©f tao 

sensory-tonic thoory op#rat® $oir®l©pBHiiitsUly ani at a tlao 

vaoa tao toaohlag of handwriting 1* bogua. 

In ©r4«r to tost tho usefulnfc&a of this theory, th© 

Bandar floatalt p«y«hes90tor perception taut i s used as a 

aaaoorlng tool, ftm goitoral sothod of aAalaiatration of tho 

Render Involves roproduolnf figures froo on© horizontal piano 

to a ohoot of paper on tho sane horizontal pl&n@. Reproducing 

eoofigtirfttloiMi on various planar require* perceptual shifts 

that are not required in tho uaa&l ewthod of premutation 

and reproduction, this »j&ltldiaeftslonal type ©f reproduolng 



lwaamcnox will 

ayiabolo io «*$»eeted of yowg children in & variety of ways* 

and particularly in the looming of handwriting. 

& ©postal copy board la defoxifeed which provider 

oo^rtleol and horiaontol presentation and reproduction of the 

feattfler mr&&. fhe teat protocols are moored oeeerdiaf to tho 

Koppitz Detfelopa^atal Hoorlng e>*teK, tttree apoeiflc 

hypotheses &re developed regarding tho results obtained fros 

tho m#g.swing board* 

Following the review of tho litoreture, tho a*peri-

saantol design of tho atady i» reported Imolndlag the selection 

of subjects for tho experlawnt, tho tools to bo utilised, 

and tho proood^ro uaod. Inoluded in the oa£pori«ontal design 

la tho report of a reliability study casing tho two**disonalonal 

copy board utlllaod In the reeooaroB* QamimF&tSxm is then 

given t* the etofcUtleal treatment of tho Bete* 

fne rooalto aro preaonted and emljreee: in ¥lew of tho 

technique &re disottaaed In tans* of their con/ormity to the 

theory- end tho res**lt* of the study. guggeotloaa are aade 

for future reao&reh* 



CHAPTER i 

REVIEW OF THE UTERATOKE 

1. Definition of Handwriting. 

Handwriting i s A psychophysical process inirolvt&g 

concept foraation, visual perception, expression and projec­

t ion of personality factors , and the ab i l i t y to perforn 

certain pereeptael sh i f t s . 

Werner* refer* to tho ©go function and concept for®a-

t lon aspects of th i s process by stat ing titst* In early chlld-

!&ocd$ writing i s seen bf th«s child as a form of drawing tno 

se&ning of e&vlronaentol objects , and cf ©j£pr©«sing Ms need:: 

paysio$fipailsally or op t iona l ly - Words have b©en studied in 

term® ef th i s l a t t e r aspect 'with resu l t s indicating an eao-

tional l ink between the feeling involved end I t s effectual 

referent! tho word. VIanal motor developatent sad concoct 

formation are discussed by turoa t 2 in teraas of the extension 

of tho prior graphic a c t i v i t i e s involved in tho drawing process, 

and i t i s sssorted by the author that writing i s the actual 

goal of tho former graphic ac t iv i ty . 
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Sell* states that handwriting is not slaiply periph* 

oral auusual wevessent, but the activity cf the Hostelt which 

is e&lled personality, and tnat the individuality in hand­

writing Is an expression ©f the personality that creates tho 

writing. 

To eliminate the excessive need for perceptual shifts 

In the teaching of handwriting, as well as to utilise large 

amscle activity, Gray suggests that a clear c&py of what 

is to be written be pl&ced on the blackboard, and that the 

ealld be allowed to reproduce the writing at the board. This 

practice is spparently used with the assumption that the chilr 

learning to write, will b&v© ao®e difficulty shifting frota t«.e 

vertical piano to tho horizontal plane as would be necessary 

in copying fross the blackboard to tho paper at the seat. 

Cf all tho various functions involved In tho hand­

writing processt this study is concerned with tne last 

described, that of tho c^lld oaking certain pereeptvel shifts. 

The proeess of handwriting involves the noklng of vortloal 

shifts fro© one &re& of the blackboard to another area, of 

the blackboard on the MIS® plane. ¥h®n copying frost the 

board to paper at the seat* the pupil stakes a vortloal to su 

horizontal shift. When copying from a sjodel at his seat, 

3 J.B. Bell, £r,0j,£ey,ye,,,X*,lMk9h*M* *•* Yo3Wt* kongaen*, 
!#«*, p. 2^2. 

writing. Chleogo, Soott Faross»n and Co.\ 1161, ?. P1&• 
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the pupil satst sake a horSsontel to horizontal sh i f t . This 

study i t concerned with the fac i l i ty of young children to 

a&ke these kinds of perceptual sh i f t s , and the Investigation 

of educational practice in th i s area in terras of psychological 

theory. 

To investigate the role of perceptual sftifts in the 

teaching of handwriting, & survey of the l i t e r a tu r e In tho 

teaching of handwriting was completed. 

2. History of Teaching Handwriting. 

The history ef the teaching of handwriting, of course, 

outdates psychology as an empirical science and therefore 

cannot be expected to have an early psychologically theore t i ­

cal bas is . In terns of the United s t a t e s , handwriting accord­

ing to Dougherty,2 has developed under five periods of inf lu­

ence. The Colonial period las t ing roughly froas 1600 to l8oc 

was narked by tho use of ingl l sh t e x t s , using crude writing 

mater ials , and a good deal of tho teaching t ine was spent 

In tho preparation of the s&terl&ls. The period li.CC to 

lo^c marked the development of better equipment and the 

influence of the French brought sbout & synthetic form of 

teaching breaking down the l e t t e r s Into individual strokee, 

learning tho strokes correctly and them synthesizing tho® 

5 *«ejry 1 . Boughorty, - History of the Teaching of 
gandwriUagln A^»ricfe% ftpfMOT j^ml flygffitlt Vol- !*>• 
m* h9 Deeeofeer 1917, p , 2m-2M. 

http://li.CC
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into characters. The oophagia here was in copying models 

and at taining l a t t e r for» perfection. The second part of 

the period was dosiinated by auscular noveaont writing where 

tho &&&&©]? of writing took precedence over form. I t was 

stated that an e&.*y flowing hand i s only possible hy @mm in 

the motion of the {sesiber of the body executing the raovectent. 

The for&s of i « t t e r s w#re taught while tho finger a were in © 

harness to force correct swveaent. I t would &pp@»r that in 

th i s period of influence the educational theor i s t s , i f there 

had been Wtyt would have supported a isotor theory of percep­

t ion, feeling that doing i s prior to perceiving. The period 

frois Xt% to Ic; 'v emphasised the early synthesis of slaple 

foras in addition to extreme &m and lorearo SK&vment. Froa 

Fr^nc# tm& Gera&ny botvoen lv"*" aod 1/<J, o&ise tho agi tat ion 

for vort ical writing, out was soon abandoned because I t was 

ineff icient from the viewpoint of speed and l e g i b i l i t y . The 

l a s t period described in th i s pap^r was from 1 HA, to l^lu 

when teachers of handwriting were trained In llplotea schools. 

I t was also during th i s period that th© f i r at step to sc i en t i a l -

eally evaluate performance in writing was developed* Thorn-

dlke and Ayres^ developed sceles baaed upon sanples of hr.nd-

writing froa f i f ty-s ix c i t i e s and produced Atendersu for ««ch 

grade l eve l . The mln l imitat ion of tho scales was the i r 

poor re l iab i l i ty ' due to tho fact that they were bised upon 

6 JM&* 
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subjective judgments. Freeaan"' suggests that a t about t*»ia 

tlate laboratory t e s t s w«r* beginning to break down the 

dogaatic bel iefs &ad rigic" approaches to the teaching of hand­

writing* so up to the dawn of tho f i r s t attempts to provide 

an experimental basis for handwriting, the history of i t s 

teaching in the United s ta tes could be char®atorlsed fry & 

fa i r ly consistent evolution frost Spenserian!s® to the aria or 

auscular movement writing. This consistent evolution was 

deal t a heavy blow by the brief dominance of ver t ica l writing 

a t tho turn of tho century. After the f i r at t sworld *ar, the 

training of tea chars in the teaching of handwriting began to 

decline and the teaching of handwriting in eleaoAtary school. 

f e l l into a "confused and disorganised condition."" This 

condition a&rked the beginning of the development of a 

variety of coamorcial handwriting sys tem. These published 

progr&as of which hlng^ l i s t : , fourteen have developed increas­

ing popularity since the 1930's. In a survey report by 

Boble^ 3**.5 for cent of 16b respondents In I9W6 were using 

7 Frank I*. Freeaen. "Trends in the Teaching of Hand­
writing", Childhood frlucatioa. Vol. 13, So, <<• May 1~*3?« 
p . %16-*»19. 

e I fold. 

•) Frod H. King, "Handwritlrig Practices in Our School a 
f**^*JteMm\!m, MmlMkt Vol. 3o, Jo. ?, Hoveaber r . 4 i , 

1© 1#K# Sofele. "Handwriting Frogrwts in Today'-
SOhools^y pioaatntary. ftaffllah. Vol, he, fe, 5, *.y 19e3» 
p. 5C&-512. 
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their own handwriting systems. la contra&t, & l?5V-l'.6t 

survey indicated that only h,2 aer cant of a large number 

of respondents were using their own as opposed to coaaerololly 

prepared materials . In a 1^62 survey of an Eastern s t a t e , 

eighty-five out of the state**; on® hundred school systems 

responded and *.li but o?»© reported a formal sy is toss was being 

used. "inc« the teaching of handwriting has not oe*si a part 

of tho currieuluat at teacher-training in s t i t u t e s for soao 

t i a e , i t would appear that elementary aoboola are a t t e s t i n g 

to develop a consistent and stable program in Handwriting 

to ensur* some Kind of ins t ruct ion. Tĥ sr® is no mention la 

tho l i t e r a t u r e as to way teachers &re no longer trained in 

th is area, but i t saay be th&t Jichooi superintendents do not 

see th i s as a necessary adjunct to the other sk i l l s that a 

teacher brings to the classroom, for exaapie, King^ sur­

veyed 6oX superintendents in c i t i e s of over ,̂CC«(s population 

in four jfLdwe.»tera s ta tes and asked i f they required teachers 

to hove a course in tho teaching of liandwriting. Only nine 

per cent required any foraol training in th is area. Enetroa 

s ta tes that t h i - a t t i tude Involves three general misconceptions. 

F i r s t , many educator» apparently feel that although handwriting 

i s a sensory-aotor s k i l l , i t can be learned incidental ly. 

- Slag, 8MJ-&&+ 

12 B.A. Bnstroat) ""Mis conceptions Begartflaf the touch-
ing of Handwriting*', Baucatloa. Vol. &**, no, J , April 196^, 
p . §03-5*A. 
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So*eJattj% that At will teach itself end, finally, that 

teachers need no proparotlott for tho touching 'of histidwitini... 

Besle^S fools that teachers thoaselvot oro puttied aeont 

offoctive amtaodo'ef teaching this subject* loth temonere and 

oMliren oppoor t© bo either ten** or iia&ffernftt obont their 

writing* At tho srooont time to&ebws, pupils t und parents 

are soon os looking for a solution* 

An attempt to loooto any payonologiool basin for tho 

to*chins of handwriting w&s fruitless* Tim e4mm%Mm&l 

psychology of handwriting appears to bo non^enlstont in tho 

literature. laaieraW* states that over ew*aa% per oent 

of tao handwriting' articles roporto«i in tao Uttfeatar* are 

of a noss^techato&l, descriptive mtter#* aotf tetiolos ore 

in tho natnra of a general discussions- atkggfteUeiia ®md aids 

to- to******* In- & Inter publimttomi m0mm^ etetft* that 

tho retewren in gonorol ooitoems Itrteltf nHfc tm^aotlgotloas 

in *ngat§nrt$t varana enrtivo writing* stylo of Helping a .pen* 

type of a*te*iala mood, the tfcaa that enrol** wiling should 

bo introdueoi, problems of speed and quality, teaching 

13 B.P* Bealo% ^Trends in. Bana^itta*", Bsltlmera 
liUfte^tMfflimfflt teu 3&» no. a, *voai# SfPTf. JUhje, 

Xjjf **—*«—*** nfcaiirriUnc Bô Marent BMe 'and 
•Taenia** m^omtarv jaMftiah. Vol* %ts Be\. £»..$»**«**? Ifif* 
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left-handed children, and a number of Instructional suggestions 

baaed mostly upon experience and opinion. Hfohn eo«a*mts 

that of a l l the elementary school subjects, handwriting i s 

the l a s t to be interpreted in terms of saodsrn psychology. In 

fact , in practice i t i s s t i l l within tho stronghold of 

t r ad i t ion . 

I t i s asserted by dorn*y that a l l the changes in hand­

writing systems fro® ipimcQri&n to vert ical to siediun slant 

and oanuscrlpt have never been supported by adequate evidence, 

and tha t to th i s day there has boon nothing written regarding 

the influence of perception. Anderson maintains that 

after f i f ty years of research, the l a t e s t suggestion Ss that 

moans should be developed to control basic variables , $m& 

further that handwriting i s not even generally conceived of i,\ 

the l i t e r a tu r e as a visual-motor operation. 

Although there appears to be no psychologic*! founda­

t ion for tho teaching of handwriting, I t i s interest ing to 

note that isany a r t i c l e s haw boon put 11 shed which m*m to 

touch on tho periphery of *s perceptual fraaewori'. That i s to 

say, that consideration of oo'J, posit ion, poatar-, uic- oi 

16 H.II. ;i&«m, Tsychologisinj iiandwr) f n ^ ' « Jebras&ca 
»fa,catlonol. Journal. Vol. 23, lie. V, April I'A3* p. t i n . 

1? S. Item, '"Questions for fieseerw* l a da.ndwriting*', 
i ^ ^ g ^ l ®%timkhmm&i vol. 62, no. 6, %*<& i&z, 

X% &„W«, Anderson, *B&ndwritijm Romuwis t Education 
Dlstaot. Vol. 3c t Bo. S *fcy l',e>5, p. W, 
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oholJ&board and other etlaulu* conditions are frequently u«n-

tioned even though no basis for thei r use i s reported* I t may 

well bo that exports in the handwriting field see in a concrete-

and observational way what others seo in a theoretical context. 

Whereas a theoretical psychologist might talk about tho rol# 

of kinesthetic s t laula t ion &n& asotor cooMlnatlon^ Cole"' 

claims that handwriting 1& like an a th le t i c s s l l l i that hand­

writing Involves the s&ste basic sk i l l as does h i t t ing a ba l l , 

ro l l ing a hoop, or ^uaping a rope. Thorns could be aaking 

reference to an organisnic approach when he s tates that d i s ­

cussions of how to hold a 'pencil have been goia^j ®n for forty 

years with n© solution In s ight . He contends toot there 

appears to bo soae question as to whether i t issues any dif Ter­

ence a t a l l as long as the writer i s comfortable. Again the 

organ!sale concept i s alluded to by yreoaan^ whom m suggests 

that any act or s&ili can be perf^raed aorts easi ly and accur­

ately when certain body positions «r© assiseed. ur i t lng i s no 

exception to th i s r a l e , he then goes on to deny tho ab i l i t y 

of tho learner to make appropriate adjust! w changes by saying 

19 i».W. Colo, "jteflections on the Teaching of Hand­
writing'", ffiejsnftary.. .School Journal. Vol. 571 tfo. 2% aove«ber 
1950f P» 9'5"W. 

20 A.C. Thmas, "Trouble with handwriting*1, flrad-
Teacher. 1T©1. 72, Bo. 9, ?tey 195;» p . 51. 

21 Frank H. frreenant "Teaching Handwriting, unat 
EoaoErch Says to the Twchpr'-, KiJUoUffi„Hb.„**„*,.,Jfriatoaaa. 

b 1V5«N 33 p. 
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that tho pupil cannot bo safel,, l e f t to nlfflsoli to assune tl.«? 

best posit ion. Grganlsmic adjustments arc observed ty j?ree-

a»n when he refers to tho fact that when the pap<sr la t i l t ed 

I t i s seen that students coaaonl/ twist thei r heads In order 

to bring the i r eye^ psrsdlel to the l ine of writing. I t i s 

further assorted, however, that atudent? can be trained how t r 

hold their heads; thus, the r igid approach continuea, violating 

the organiaasic concept. This postural r l g i a i t y i s further 

i l l u s t r a t ed t»y Bnstrott1**^ instruction to teacher;* to draw 

atieksaen on tho chalkboard showing the best body posit ion 

desired. In* chair i s 2aove4 away fro® toe cie^-, writer leaning 

forward with the upper part of tho body touching neither the 

back of the chair nor the i ront edge of tho &eskt feet on 

floor, and pencil pointing back over the shoulders. *-tom in 

keeping with the kinesthet ic approach wa» a. pj?&ciit-& Purveyed 

i n %maouth County schools^* where i t was found that In 

eigaty«sev#n per coat of tho schools, writing i s taught by 

forming l e t t e r s in the a i r , tracing l e t t e r s with f ingers, and 

using tho blackboard. 

22 Frank H. Freeman, "The Contributions of sc ien t i f ic 
Investigations to tho Teaching of Handwriting*, ychool and, 
Ccaaunity. Vol. 1?, Ho, u, October 1931, p. 37^-iBc. 

23 £.A. Bnstrom, "Visual Aids Hake i t Easy to Tiraeh 
Handwriting*, Qrado Teacher. Vol. 52, Ho. a, April 1965, p . 63. 

2k B,K« Sol U s . "Handwriting* The Middle a*, 
K^aaaatarr English. Vol. %0, Bo. 6 , October 1*63, p, 6;v;~6C7* 
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So i t would appear that the history of the teaching 

of handwriting I s narked by fads and changes Is eking objective 

evidence to lend them support* Aecoapanylng these fluctu­

ations has }&®n a gradual decrease In tea?her training in th i s 

area and a stronger dependence- upon prepared cooaaoroial 

systems for teaching. 

The older aethod of teecnlng consisted of watching 

tho teacher a t the blackboard and copying the movements on 

paper a t the seat as l e t t e r s and words were written on the 

beard. The teacher, af ter i n i t i a l y s tar t ing the lesson in 

t h i s manner, would aove about the roost and give help to tho 

pupils a t thei r seats . 

Tho Palner2^ aethod, one of the early coajaerclal 

systems, Instructed tho teacher to begin the lesson h-j having 

tho pupils practice vert ical &nd circular s t r o l l s on paper s t 

thei r seats copying tho teacher*s ssodol froa tho board. This 

practice was so introgal to the system that i t w&@ cont inue 

©von in the intermediate grades af ter writing had beon taught 

for several years. l a t e r systems, such as that of ^on^r-

Sloaor^ proposed less teacher involvaaent, sug^oat&ci drawing 

a c t i v i t i e s as pre-wrltlng practice rather than practicing 

25 Clyde C. u l s t e r , fari,tln« Losaons ,for Frlaafy Orates 
Kew ?ork, A. 8. Palmer Oo., lv l£ , 6*» p. 

26 Frank J . Freeman, ,fr|ajry Teachera» }%m%l » 
Coluabus, Ohio, The Zaner»Bldser Co., 1WS, 112 p. 
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specific aovoaents, and in the actual teaching stag® hoc the 

pupil follow dotted l ines of models given in the workboos* 

Finally, the learner could compare his l e t t e r node is to those 

shown on the work pagts. The two system*; outlined here vary 

considerably In toras of tho amount of r ig id i ty required of 

the pupil as well as conception of how learning ta les pisc$. 

There !j@ems, therefore, to be «o«8# question a$ to 

whether or not the pupil should b* taught In & strongly 

rigid fashion or allowed to develop Individual s tyle &nd body 

posit ion. This sojsewaet controversial Issue po* ®& tne real 

basic problem of t laci of & psyenophysitti theory to sup^rrt 

educ&tlonal pract ice . Even action research l a the 11016 of 

handwriting i s scanty, and after f i f ty ymr& of investigation, 

basic controls &M evaluative c r l to r ie ar© s t i l l lacking in 

the research. 

Since handwriting i s els&riy a psychophysical process 

involving visual isotor perception, conoe/st femotion, and 

personality dynanlca, and since the opinions of experts in 

the f ield deal with various aspects of perception, 1t would 

appear that the investigation of perceptual theory i s i a ardor 

to attempt to provide & psychophysical basis for educational 

pr&etlee in tho teaching of handwriting* 
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3 . Sensory ana -fttor Theories of r e c e p t i o n . 

Perception i s described &,, flame J*'1*' as, t cogni t ive 

process involving knowing, understanding, comprehending and 

organis ing . To perceive l a to e ive neaning to t h a t which I s 

sensed. The concept of perception has undergone considerable 

change since f i r s t used In c l a s s i c a l psyche-physics. 

Early sensory theory held t ha t perception w&a dependent 

upon the s t ruc tu re and In tens i ty of external s t i m u l i . Thi? 

approach did not account for individual 3ifforenoon within 

the organism and t r es ted the perceptual £*<&)<- as i so l a t ed iro.ii 

the organism as a whol#. Fuad&mcat&i to t- . is y^.vrofcch w&« the 

not ion t h a t ind iv idua ls would in general respond to u &*v«fn 

perceptual f i e l c in H K C manner, U u& >'iat-^.ntin/ irv3ivicu?0. 

d i f fe rences , ucffks, for ssxampi**, concluded t h a t the .-.ensc 

of v e r t i c a l i s a d i r e c t r@#u,it of the visual f ie ld in t h a t St 

i s dependent upon the mitt contours ©1 the visual f io l« gach 

as wa l l s , f loors and c e i l i n g s . Hence, tho uea t a l t pos i t ion 

i s t h a t percept ion I s pr ior to ac t i on and assumes t h a t the 

a s ln t a in ing of bodily equi l ibr ia© I s f i r s t « n a t t e r of pa r ­

cel ving and then a matter of a c t i n g . An i n d i v i d u a l ' s concept 

of v e r t i c a l would therefor© be a r e s u l t of the perceived spat ie j 

Geatal t or franework. 

2? i«UH. Garner, "To Perceive I s t o Know'', Apar^ean 
psychologis t . Vol. 2 1 , I©. 1, January 3 966, p. 11-19. 

#ew Xork 
2S Xurt JKoffke, Mmplm of Mmi% ,?Fjmimi 
, Hercourt-Brace» 1935i lx-720 p . 

http://iro.ii
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Gibson2^ states that In the xotor theory cf perception 

the behavior theorist would sec action as prior to perception. 

From this viewpoint one must first tand up in order to s«nse 

the vortical and that tho perception of vertical would be 

secondary and a direct result of assuming s posture and of 

the physiological cues inherent in the assumed posture* In 

this viewpoint as with th«t of sensory theory, there is no 

interactive or equivalent relationship between the indlvisual 

and the perceived object, nor among the sense modalities. The 

main difference in tho viewpoints is that of priority between 

sensory and motor data. 

U. sensory-Tonic Field Theory of Perception, 

Since neither the sensory nor tho motor approach to 

explaining perception would account for the interacting and 
30 

equivalent aspects of perception, Werner developed a new 

conceptual framework which he referred to as the **sensory 

Tonic Field Theory of Perception.* In this approach he cites 

tho shortcomings of the earlier points of view in that they 

fail to explain the role of the organism as a whole in 

29 James J. Gibson, "The delation between Visual axsd 
Postural determinants of the Phenomenal Vertical", Psychologi­
cal Bevlew. Vol. 5V. !lo. ?, September 1*^2, p. 37V-375. 

30 Sains Werner and seyaaour Vapner, ^.sensory-Tonic 
Field Theory of Perception", Journal of Personality. Vol. It*, 
Ho. 1, September 19*9, p. 66-1C7. 
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percept ion , &n& more spec i f i ca l l y in tho ro l e of "wholistlc4 t 

percept ion . The ©sconce of h i s pos i t ion i s s ta ted thuslys 

Our theory assumes t h a t percept ion i s bas i ca l ly 
a ' sensory- tonic* event . This tsfc&iu. t ha t the fac to r -
cont r ibu t ing t o percept ion arc ton ic as v e i l a© sen­
sory. Tonus if- used in i t s wide connotation, i t 
includes the s t a t e of organlsml© tension as evidenced 
by the v i sce ra l a~ well as by the somatic (muscular 
s k e l e t a l ) r e a c t i v i t y * I t r e f e r s to the dynamic 
( so t ion) and th&- s t a t i c (posture-) s t a tu s of" the 
organism.31 

Werner^^ contends Umt the v a l i d i t y of tho theory c&a be 

t es ted hy showing t h a t t on ic f ac to r s i n t e r a c t with sensory 

f ac to r s In forming porcopts , and t h a t sensory and tonic 

fac to r s a re dynamically equ iva len t . Only i f these f ac to r s 

a re demonstrated can i t bo s ta ted t h a t there i s a perceptual 

process which i s p r i o r 'to and grea te r than e i t h e r tho sensory 

or motor f a c t o r . 

In terms of sensory*tonic i n t e r s c t i o n wonsor^i c i t e s 

s tud ies which tend t o support M s content ion. In one i n v e s t i ­

ga t ion strong i l lumina t ion of on® eye caused a one-sided 

increase i n body tonus t o the s ide receiving the I l lumina t ion . 

;?ince no ton ic s t imula t ion was p resen t , the r e s u l t i n g incrs>$s«? 

i n Wnu* could bo a t t r i b u t e d to sensory ton ic i n t e r a c t i o n . 

The s&mo type of r e s u l t was obtained using audi tory s t imul i* 

3 1 iffjmfnjt? * 
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In tho Clark University Laboratory^ f subjects were &.%)&& to 

adjust a luminescent rod to the vert ical while uni la tera l 

e l ec t r i ca l stimulation was applied to tne neck. Tha resu l t s 

show tha t the subjects made a vert ical t i l t of the rod to 

the side opposite that being e lec t r ica l ly stimulated. I t was 

thereby demonstrated that visual perception can be affected 

by muscular change which supports the contention of sensory-

motor interact ion. 

Dynamic equivalence i s described by nerncr^7' at; ir* 

equivalence between sensory and tonic functions in that they 

may act as subst i tutes for one another with respect to an 

end product. According to Werner*'0 t h i s could roughly be 

conceived of as siail&r to th« concept of sublimation In the 

psychoanalytic framework. This could be demonstrated if, 

for Instance, kinesthetic stimulation could affect sensory 

perception, or sensory stimulation affected posture or motor 

change. Thi Is described as viesriousness of function. 

Vaener and vomer*' &aked subjects in a 6B rk room to adjust 

3L. Seymour ftap&er, Heins Werner and Kenneth Chandler, 
•"Experiments on Sensory-Tonic Field Theory of Perceptions I . 
Effect of Extraneous Stimulation on the Visual Perception of 
sert icei i tr , ?wm>l ft* fcffPflli»B*g,;i PWtitilm* *<*• ^» 
Ho. 5t abveabor 1951» p . 3**l-3l*5. 

35 Werner and Wapncr, Q&. Gi t . 
36 jEhi,d< 

37 Seymour k'opner &nd ftelns Werner, "Experiment a on 
Sonsory-Tonie Field Theory of Perception* i. Effect of Body 
Status on tho Kinesthetic Perception of Vertlcallty'1 '* Jonrnal 
of feoMKlaMoatal^Psvenoloxv. Vol. kk. so. 2. iu*uat \';&1 
P 

I Kmoxlaaatal Pavajaolaxy. Vol. hkt Ho. 2» August 10$I7 
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& luminoseont rod to tho ver t ica l posit ion under various con­

di t ions of ho**d &nd body t i l t . I t w.s found tha t tho ao^n 

position of the #pp»rent vort ie 1 of the rod wr-s rotated to 

tho l e f t wiion tho head &»d body t i l t were rotated to the 

r i gh t . The resu l t s indicated that the organism as a whole 

toads to accommodate stimulation of ©no modsllty ^ v i tv r t -

ously adjusting anottatr modality. In th i s o«® the perception 

of tho vort ical was ^oon as off center l e f t to accotmiiod&te 

for kinesthet ic stimulation to tho r i gh t . 

Tho Clark University studios are a l l supportive of 

tho sensory-tonic theory and appear to bo appropriately 

designed &nd oxocutod except for stapling techniques in 

choosing subjects. In none of the studies i s there any ind i ­

cation of how tho subjects wore chosen except tha t there were 

varying ra t ios of mon and women with some reference made to 

undergraduate students. Since one of Werner**^ original 

cri t icisms of early psychophysical research was I t s lack of 

a t tent ion to individual differences, i t seems Inappropriate 

that sampling techniques ere not used in his work. 

The area that &ppe&r& in need of demonstration with 

respect to th i s theory i s the development of perception* 

Bone of the studios In tho lltor&tur© has included children 

although Werner^ c i tes animal studios which indie®to 

3$ Werner and mpmwf "Sensory-Tonic Fi@ld Theory of 
Perception*, p . 68-107. 

39 ******* mmmM^m^m&fa M mt*ll***la8z 
moat. p« a0« 
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differences between animal and human development. In on* 

study a dog waa placed in a cage and tr&lned to open u door 

1>Y stopping on a ^t>ll bo«r«.l 4>iiica« ho.ciuont&ii> -jn t;.c floor 

of the cage. Howuvor, as soon as the board 'wus placed In a 

vort ical posit ion, tho dog wâ  helpless. In ar^otner study 

a dog, which s i t t i n g a t r e s t , could not diacriminate between 

a c i rc le and a t r iangle , unt i l i t was allowed to run freely 

about the room. Both studies indicate tos t the Involvement 

of the to ta l organise affects visual perception. One eould 

then question whether or not the dynamics described h€»r» and 

seen *ith adults in the Clark University studies would operate 

in young children* The resu l t s of th i s stw.y have some bear­

ing upon th i s question. 

Th# sensory-tonic theory of perception c&n be applied 

to the problems involved i n learning certain school s k i l l s . 

I t may apply part icularly in the area of learning handwriting 

as th i s i s a sensory motor u&lil involving coasider&oler 

perceptual feedback, 

JSuaBsar/ and liypo theses. 

To serve appropriately as a psychophysical hasi^ for 

the touching of handwriting, I t should bo demonstrated that 

the s#nsory*tonic principle of erganismio behavior holds as & 

developmental function and that I t ©per&tos a t the ago range 

in which writing i s i n i t i a l l y taught. This study investigsted 



mum Of THE I ITERsTOHE l < r f 

tho ab i l i t y of kindergarten and f i r s t graders to make per* 

coptual sh i f t s using tho BatftE, . ^ f fWt MUfflr XU% • • * 

measuring tool . 

A special copy board was constructed which allows tb* 

dimensions of presentation and reproduction of the Bender 

f igures. With th is board they CJ&& be presented &tin& reproduced 

in tho following combinationst horissoniol-horizontal, 

vor t i ca l -ve r t i ca l , horizontal~vertlcal t and vortical-norlaontai* 

Using th is procedure in ar4®r to investigate Werner*s organis* 

mic pr inciples , the ^uostion was raised a-» to whether or not 

subjects could make adjustment & in terms of perceptual snif ts 

between horizontal and vert ical f ie lds . In other words, with 

tao tor and sensory feedback, would the prior organ!sale 

principle to which te'ornor refers operate in such a way t»s to 

cancel out differences In Bonder reproductions without con­

siderat ion to the orientat ion ©f the stimulus field? Thfe 

question was also raised as to whether or not th i s i s a 

developmental principle dependent upon general maturation* 

stated in terms of trie null hypotheses, i t was. asserted that 

1. There Is no significant difference between tho me&n 
scores of &tty two of the four combinations of pre­
sentations and reproductions of tho Bender Oeatalt 
ybtor Tost in a group of kindergarten pupils . 

2. There i s no significant difference between the moan 
scores of ^ny two of the four combinations of pre­
sentations and reproductions of tho gender 'So,stall 
i^ tar fas t in a group of f i r s t erode puol^s* 
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J* There is no significant difference between the mm 
scores of kindorgarton and first grade pupils for 
any one of tho imm m^itmilmm of presentation* 

reproductions of the j 

Tho mxt chapter outlines the general mpmrUumMX 

design of tho study. Tiri$ Ijtolndes a discission of the sub-

joots, tools, prooedwe* and treatment of tho dote* 



CHAPTER II 

EXPERIMENTAL DBSIGil 

This chapter is cuncorneU with th® d®s3gn of the 

study which includes the selection of wutject^, th«? rationale 

for the use of the tool selected, the procedure used including 

the statistical techniques of analysis, and a reliability 

study of th© tool and the procedure. 

1. .subject*. 

The population froa *»iiiefc the sample w*s dr^wn is 

in & central &ehool district wit^ * total enrolIssont of 

slightly over **f̂ C4> pupils. It is largely a combination of 

rural and suburoan ho&es in the towns of Sorth Greenbush, 

East Greenbush, wchodac&, cand take, and t%3sa*-, in tho 

County of Renssel&er, &md the btate of Eew York. Th® pupils 

attend five elementary schools located several m;les apart. 

The kindergarten class numbered 367, and the first grade 

population wa$ 2>3. « random sample of twenty-four boy® and 

girls was taken fro® the kindorgsrten group, ana" anoti<er like 

sample fro® tho first grade group by drawing names from a 

box. This ago range was selected because it involves a time 

when tho greatest amount of perceptual growth occur** as 

®e%sured by th© Bender and reported by itoppitJt in tho following 

table. As can be s@en from th® table, five-year olds &re Just 

beginning to develop competence in the visual actor tas> 
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Table I»-» 

Bender Mean Scores by Age and Sex for normative 
Population. 

AgO 

5 

5t 
6 

oir 

71 
2 

§k 

y 

9i 
10 

1C# 

Boys 

I1*.3 

lc.< 

b .3 

£>• » 

5.3 

*^ * 'W 

3.9 

2*6 

1.5 

1*6 

1.5 

1.** 

Cliris 

1 "5 • . 

, * ̂  

0 . 0 

6.6 
l*.2 

4*,h 

3.0 

2.H 

1.6 

1*5 

1.7 

1.5 

ih»y *j j © ! 

13.0 

O.vi 

i*.1*-

4;A 

**.a 

*•.? 

3.7 

2.r 

1.7 

1.6 

l . b 

1.5 
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Involved in th© Render, whereas the scv@n ye«r old b&a be­

come re la t ive ly prof ic ient . I lg m& Amos1 ®iso s ta te that 

tho five year old i s ju s t beginning to develop the ability 

to pr in t h is nam®, whereas tho seven year old stands on 

surer ground having eliminated reversa ls , subst i tu t ions , 

and has th® ab i l i t y to c r i t i c i s e and eorreet h is o^n 

productions. 

cdnee the Bonder norms show no re&l differences be­

tween tho scores of boys and g i r l s , separate groups wore not 

selected on tho basis of sox for t h i s study. Tho resul t s 

of the i r t o s t data are reported separately, however. 

Tho moan age for tho kindergarten iMwple i n t h i s 

study was five yo&r^ &n& 2 months with a rang* In ago from 

four yews and 9 months to five y©ar& «nd 10 months. The 

mosn ago for tho f i r s t gr&de children wns s ix yemrs and 5 

months, with a range of ajo irm five year® and 11 months 

to seven yomrs and 10 months. One of tho boys in tho f i r s t 

grade sample was repeating tho grade which might help account 

for tho fact that tho f i r s t grade group was three months 

older than the one year expected age spaa. 

1 Froaoos &• I lg and Louise Bates Amos* fltafonefl 
•iea&in&s®* $ew Tort, W&rpmt ®w& Sow, V%k, p* %« 
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2. Tho Tools of the Exporlatent. 

The nine Bender Qestalt cards together with & two-

dimensional plywood stand comprise th© tool for research. Tfo# 

stand i s described In deta i l after consideration Is given to 

the select ion of the Bonder Qestalt t a c t . 

Dander,2 In developing her t e s t , adapted nine figure& 

from a group designed b/ «©rtholm#r &s being sensi t ive to 

perceptual change, both from a developmental and pathogenic 
3 

point of view. In tmt monograph she indicates perceptUAl 

changes that occur &$ th® resu l t of normal development in 

children and changes that occur in various p&thologicci devi­

a t ions . Although th is to ft did not become popular immodi-

atcly af ter i t s publication by the IV^C's, I t ranked as the 

fourth sost widely used c l in ica l t e s t in tho United states.** 

I t s t i l l , however, w&s not used extensively with children 

unt i l the advent of the r&pld growth of school psychology. 

Psychologists working with young children found that the 

scoring systems developed for use w.i th adults wtr© net appro­

pr ia te in evaluating children*s Render protocols, and thr.t 

2 Lauretta Bender, MA Visual vlotor Costs I t Teat and 
I t s Clinical b W , MMM^U a iMf l f lM, ,%,3> American 

Orthopsyohlatrlc Association, Haw York, 193$ • vil~i?o p. 

.s Ibid. 

k H.P. 5undpergt "The Practice of Psychological 
Tasting In Clinical servlee* l a the United states1 ' , Aa^lcan 
psychologist. Vol. 16, go. 2, February 1961, p . n-$$* 
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using the test without an objective scoring system was not 

particularly productive. In 196k, Eopplts^ developed a 

scoring systea standardised upon groups oV children from ages* 

five through ten. with th© assistance of this scoring 

system the Bender has been used successfully by Soppits 

and otherew for tho long range prediction of school achieve­

ment for the study of specific learning problems, as a tost 

of reading readiness, and as a rough measure of intelligence 

in ywxxg children. 

The chief advantage of using tho Bender in this study 

lies in the fact that it has an objective scoring systca 

with normative data. As was mentioned earlier, other evalu­

ative procedures have been developed for the nt&surem&nt of 

handwriting reproductions, but they require a great deal of 

subjective evaluation la their rating. la addition to this, 

it ii&a b**n shown by Lmrcav &ad Frudhoaaeau" that drawing a^; 

writing are developmental phenomena of the sane general order, 

and that whereas drawing is the representation of the object, 

5 Elisabeth M. KoppiU, Tjho Bender tfofttalt fast t9T 
Young Children. Eew York, Orua© snd C-trstton, 196*4, p. 1-195. 

6 Ibid. 

7 L. Lurcat, 'Evolution du Oraphisme Entre Trols est 
Quatre Ans, La Differentiation Entre lo Drcssin e t l 'Eor l ture r ' , 
Ifw do mmmw<^mn$ ,mm%^ *$, ^np^m.mm^M fa 
l (Snfancov 13 Anneo, tf, 1-2, Jsmvler-fevrlar, 1965, p . 31-M*. 

6 U. Prueneosaesu, "lea Primieres Etapoi du Graphlame: 
|>essin e t Eorifcure Chez 1*Enfant", gnfanee* Premier Annee, 
1 9 ^ , p . 117-125. 
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writing becomes the sign of the representation of tho object. 

I t also i s advanced by these authors that writing i s tho goal 

of the graphic process and that there 1." an orderly develop­

ment from scribbling through drawing behavior to writing. 

Various r e l i a b i l i t y studies have been &®m with the 

Bender using different scoring systems and lengths of time 

between tos t and r o t e s t . AddlagtoA" found a r e l i a b i l i t y 

coefficient of .71 with a schisophrenic $rmp mM a coeffici­

ent of .76 with a normal group af ter two-week in te rva ls . 

Pascal and a u t t e l l ^ retosted morassl subjects after twenty-

four hours and reported a .71 correlation isetweem tos t and 

ro tes t scores* Koppit^"11 considers r e l i a b i l i t y both in 

terms of the amount of agreement among scorers $ka& in terms 

of t e s t - r e t e s t r e l i a b i l i t y &&&&$ subjects. For scorer 

sgroemont the r&&g* of scores was ,dti to .96. For tos t* 

ro tes t r e l i a b i l i t y after a four-month period tho average 

coefficient for kindergarten m& f i r s t graders was #61: E J I 

coofficionts were significant a t th© .01 level of probabil i ty. 

The r e l i a b i l i t y of tho Bonder appears to bo greater with 

adul ts ; however, I t i s difficult to judge us t\s«* coefficients 

•) M.C. Addlugtoa, *'iv flfot® on th** Pasca^.1 &nd Ju t t e l l 
Scoring System of th$ Bender-Ce*telt Toct", Journal of 
Clinical Psychology. Vol. o, ;fo. 3» toU lv62, p. 312-313. 

lv G.&, Pascal and Barbara J . o u t t o l l . The B>nn̂ er 
JlmWoi fail*-,, n i to jMfM$Xm%Xm ^AJBUUM, im,,,m3M* 
'Heir York, Gruno and ^t ra t toh, 1951, 271* ». 

i i l o p p i u , Co. c i t . 
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r e f l e c t two d i f f e r en t scoring systems. I t would be expected 

though t h a t various changes would occur within a four-month 

period for chi ldren of t h i s age ae t h i s t i a e encompasses the 

period of aos t rapid perceptual growth. 

.Cince there was no r e l i a b i l i t y study using the various 

combinations of hor izonta l and v e r t i c a l presenta t ions and 

reproduct ions to be u t i l i s e d in t h i s study the following one 

was devised. A random sample of forty-two chi ldren was chosen 

from a t o t a l group of 12a f i r s t grade ch i ldren i n on* Bast 

Qreenbush elementary school. The age of the group ranged from 

s ix years and 1 month to e ight years and 1 south , with a mean 

age of s i x years and 7 aontns . Four combinations of horiaon-

t a ! and v e r t i c a l presenta t ions snd reproductions o : w s 

Bonder Gesta l t cards vera used, e&ch child being subjected to 

only one of the four coabina t ions . A r e t e s t wai done for 

each chi ld a f t e r twenty-four hours and the protocols were 

scored using the Koppiti developmental scoring system. 

Spearman's rank-difference method oi co r r e l a t i on war used 

and the r e s u l t i n g co r r e l a t i on coeff ic ients and leve l s of 

s igni f icance a re l i s t e d in Table I I . 

The low t e a t - r e t e s t co r r e l a t ion for the hor izonta l 

p resen ta t ion and the hor izonta l reproduction was scsewhat 

su rp r i s ing since t h i s was the usual sannsr of admin i s t ra t ion . 

aince the s i se of e&cju group was tpprox i sa te iy t en , t h i s 

could have been a sampling e r r o r . An inves t i ga t i on of the 
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XX. — 

Seii&bility Cooffloionts and Their levels of Jigniflcanoe for 
Four Groups of East {freenbttah Firs t Graders Hapresenting 

Various Combinations of Vortical and Horizontal 
Presentations and Reproductions of the 

flf«te fifiWa,,I«»Jr.« 

Yertl eal I Jor 1 &ont&l 
Hoproductlon Boproductioa 

Vortical Presentation .«>« .f;.U .-'A .001 

Horizontal Presentation «dj .01 .52 .C5 
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children in this group revealed, however, that four out of 

the ten children had serious learning disabilities, the genesis 

of which was in the emotional area. Evaluations of their 

Bender protocols indicated grossly inconsistent reproductions 

from one day to the next. The other reliability studies raen-

tioned before are bssed upon this traditional manner of 

presentation and reproduction and indicate adequate stability. 

A rank difference correlation for the entire group 

of forty-two subjects was computed and resulted in a corre­

lation of .86 which was significant at the .001 level of 

confidence. 

A copy board which was utilized in the reliability 

study was constructed of one-half inch plywood good on both 

sides. It was designed to be eighteen inches wido and 

fifteen inches long on each dimension in order to accommodste 

a regular-si2ed sheet of paper and the Bender c&rd to be 

copied. Two standard clips from ordinary clipboards were 

used to secure the sheet of paper in place. One-quarter 

round moulding was used to strengthen the juncture of the 

two boards and improve the appearance of the board. One-

eighth inch pieces of pine were used to hold the cards In 

place. The board was varnished three times and sanded twice 

to ensure a smooth and regular surface. An Illustration of 

the copy board is given on the following page. 
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3, Procedure. 

Each group consisted of a random sample of twenty-four 

kindergarten pupils and twenty-four first grade pupils. 

Twenty-four tage were made up and olaccd in a box. These tags 

represented each of the possible orders of the four combina­

tions of presentations and reproductions usesd. 

The subjects were a^ed to com® to the examining room 

one at a time and were a-e&ted at the copy board, A tag was 

then drawn fro® the hat th&t determined which ordor of 

combination was to be used for that trial. The following 

instructions were given to each subject: 

We are going to play & drawing g&as. The:® cird^ 
have drawings on thea. I will show them to you one 
at a time and ask you to make & drawing on your 
peper like tho one on the card. Hake one like this. 

The subject then made & pencil copy of the Bender figure on 

a plain sheet of p&g®r eight and one-half by eleven inches. 

An er&ser was not provided as erasing is almost impossible 

for young children on the vertical plane without wrinkling 

the paper. The rooms used for the testing were undecorated 

offices of modern design with adequate lighting. The seating 

arrangement was not controlled as it was important for the 

subject to be able to m&'m postured adjustments in accordance 

with the organismlc theory. The same desk and chair height 

were used In each testing situation. After the dats was 
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collected, the protocols were scored according to tbe 

Kopplts developmental scoring system. 

W» statistical Treatment of i>at&. 

The significance of differences of me&n scores among 

the groups was tested using the analysis of variance. A 

two-by-two-by-two model was used Involving age, presentation 

and reproduction, with repeated measures on the last two 

factors. All components were fixed. 

Th© following chapter presents the results of the 

study with a discussion of their meaning in terias of the 

hypotheses presented. 

13 Kopptia, pp.. Clt. 



CHAPTER III 

PBESB8TATI0S OF THE RESULTS 

The results of the study are presented and discussed 

in this chapter In terms of both statistical and observa­

tional data. This material Is viewed in terms of its con­

formity to the previously presented hypotheses, 

1. The Statistical Analysis. 

The Bender protocols were scored according to the 

Koppits1 Developmental Scoring System. The raw score:- re­

presented the number of errors accrued for each individual 

subject for each treatment. 

The raw data was treated by applying a two-by-two-by-

two analysis of variance with all factors fixed, und repeated 

aeasures on the last two factors. The repeated measures 

model was used as the same subjects were utilized in four 

separate treatment conditions and therefore acted as their 

own controls. The summary of the analysis of variance is 

shown in Table III. 

This treatment of the data indicated that significant 

differences occurred only when age was & factor in the inter­

action. There were significant differences between the two 

1 Elisabeth M. Koppits, The Binder Geatalt Test for 
ftounfi Children. Hew York, OriHic und' Stratton, 1V6H, 1-195 P. 
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Table I I I . -

ouavaery of Analysis of Variance of -'Modified lender Scores for 
E&st Chreenfoush Kindergarten and F i r s t Gr&sS© 

Children i n a Visual *>tor Task. 
<MMBMH)Ha**MMilBiaHMbBHaM«ai«M««i^«K«MMMjMB«W^anMl^ 
imammmmmmmammmmm—immam-MI*• • iMi » « w w w i » » w » » a j « « ^ ^ j in^ i •••• i m u m , m » ^ m m » » x ^ m m t m • mnw.ninw inn » w 

Sums of :fean 
source of Variation Squares df Squares i 
Between Subjects u, 510.57 ^7 13^.^ 
A (age) 5,204.3? 1 5»2C4.3f I03.31* 
subject Within Groups Error (a) 1,3C6.32 4& 2S.3? 
Within sub jec t s 319.25 144 2.21 
B (Presenta t ion) .52 1 .52 .CQ.1 
AB (ago and presen ta t ion) 1 ,(,36.32 1 1,036,33 23-55* 
B X Subj . w. Groups Error (b) 2,255.56 46 44.24 
C (reproduction) .or 1 ,00 .CO 
AC (age and reproduction) l , c 4 l , 6 4 1 I , o 4 i , o 4 4:?,67* 
C X £iubj. w« Oroups Error (c) 1,122.$9 46 24.41 

BC .52 1 ,52 .0C11 
ABC l»C4b.41 1 1,048.41 23.?5* 
BC X Subj , w. Croups Error (be) 2,03c.60 46 44,14 

* 31gnlfleant a t th® .01 lev® 3 of p r o b a b i l i t y . 

http://nw.ni
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ago groups, but no significant differences were seen in terms 

of combinations of presentations and reproductions for either 

age group alone. Th® method of presentation whether horizon­

tal or vertical had no significant effect upon the number of 

errors found In th© reproductions. The dimension of reproduc­

tion, whether it wan vertical or horizontal, also failed to 

show any significant effect upon score. 

In order to study tho effect of age In the areas 

where significant differences were found by the analysis of 

variance, "t" scores were computed between tho mmm of each 

of the kindergarten and first grade groups for th® four 

combinations of presentations and reproductions. The result­

ing wt*! scores are presented la Table I? along with their 

levels of significance. These scores indicate that wherever 

sge was a factor, there was a significant difference between 

mean scores. 

Although separate groups were not selected on th® 

basis of sex, the random sample of subjects y&a composed of 

ten girls and fourteen boys In both the kindergarten and 

first grade groups. Since the analysis of variance indicated 

that there was no significant difference among subjects in 

terms of treatment conditions, s,t" scores were computed 

between boys and girls on the basis of the means of tho total 

score® Including all four treatments. Table ¥ presents th© 

< t" scores based on these means and indicates that there was 
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Table IV.-

Scores end Levels of Significance Between Menns of Modified 
Bender scores for Kindergarten and F i r s t Grt»d# East 

Grcenbush Children Representing Four Combinations 
of Presenta t ions and Reproductions of Q 

Visu&l-Jfotor Task. 

Grade 
Combinations of Presentations and Reproductions 
a-H a-v v-v v-ii 

Kindergarten 

First 

.f-17.33 M="l6.o7 M-16.41 .4-16.41 
ts2.50*** t;r2.36** tsP.25* t-£,90*** 

1-- 7^37 ^ 7.5d :r- 0.07 'A- 7.03 

* Significant at the ,C-£ level of probability. 
** significant at the .02 level of probability. 

*** Significant at the .03 level of probability. 
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TaL-le V.-

" V Scores Between He&ns of Htodified Bender icor&s for E^st 
Greenbush Kino erg.br ten , P l r s t Srtd»d, anu Total Groupa 

of Boys and Girls l a a Visual-Motor Task, 

Kindergarten F i r s t Or fid© Tot&l 

Boys 

Gir ls 

M*73.3& 
t -1 .14 

W-59.3C 

M^3«".̂ 5 
t-.("-?»; 

'&??.% 

M---52.ll 

M44 .5C 

http://erg.br
http://M---52.ll
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no significant difference between the mean scores for boys 

and girls at either the kindergarten or firat grade level. 

This also held true when both groups were combined? that is 

all boys and sll girls. 

2, Observations of Subjects' Behavior. 

In addition to the statistics! data obtained, the 

investigator noted the verba1 and non-verbal behavior of the 

subjects while they reproduced the figures. The^a observa­

tions indicated that differences existed between kindergarten 

and first grade children, 

4any of the kindergarten children verbalised meaning 

in tho Bender figure that they were drawing. For example, 

one child said of card number six* "This looks like two 

snakes." Another kindergarten girl said that card number three 

looked like a Christmas tree. This typo of physiognomic be­

havior is described hy werner2 as pert of the meaningful 

graphic development in children. The kindergarten children 

generally took a quick look at the Bonder card presented to 

them and did not look back while they completed their reproduc­

tions. Several of the kindergarten children traced the stimu­

lus Bender card with a finger while making the reproduction. 

Those children did not appear fable to carry the percept 
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through the perceptual integration phase to th© actual repro­

duction. The vast majority of the children were able to 

carry the percept well, however, even though it might have 

become somewhat distorted. 

The general observation that could b© aa&de about the 

kindergarten children was tuat they quickly viewed the Bender 

card and carried th© percept to trie reproduction without 

corrections. 

The observed behavior of the lint grade children 

presented a sosewhat different picture. They appeared not 

only to be concerned with the reproduction of the stimulus 

percept, but also with the motor coordination involved in 

making the reproductions accur&te. In this istter regard, 

they would continually check back to th© stimulus card in 

order to assise appropriate motor accommodations in t:eir efforts. 

They were also considerably sore critical o: their work in 

terms of verbal comments about their reproductions than were 

the kindergarteners. A self-consciousness and an awareness of 

appropriateness was characteristic of the first graders. '4otor 

control appeared to be raor<e Important to first graders than 

to kindergarteners. In this regard it J.J Interesting to note 

that according to T**bi© IV tho level of significance was 

lowest whenever a vertical reproduction was involved. Although 

the perceptual shift was mad© with facility, errors in fine 

motor coordination may tend to c&aecl out differences in score 

as chronological age increases. 
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Comments were made u> children in both age 0roups 

regarding the treatment in whJ ch the reproductions were on a 

vertical plane. In these cases many children said that it 

was difficult for them to draw the figures. Since there were 

no significant differences in mean scores for these treat­

ments, it would appear that although greater effort may have 

been required to work in this postural condition, it did not 

affect performance. 

In terms of posture 1 approaches to the tasl. presented, 

there was no common denominator in terms of body position 

used in any one of the four combinations of presentations and 

reproductions. Each subject appeared to attempt to find a 

comfortable position in which to draw. This appeared to be 

very much an individual matter. 

Finally, the investigator was surprised to find that 

although five and six year old children were asked to repro­

duce the same nine figures four separate times requiring an 

attention span of twenty to twenty-five minutes, in no case 

was there any observable indication of lack of motivation. 

This attentiveness to the task might be accounted for by the 

value that young children place upon a game-playing type of 

situation in a one-to-one relationship with an adult. 
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3. Aeceptaaee and Rejection of the Hypotheses. 

On the basis of the statistical treatment of the 

data by the analysis of variance, hypotheses one &M two wore 

accepted because of the lack of evidence of difference duo 

to treatment conditions. Hypothesis number three was rejected 

which Indicated support for significant differences In mean 

scores due to increased age. 

The next chapter is concerned with an analysis of 

the results in light of the sensory-toolc theory snd the 

implications that tho results of this study have for the 

teaching of handwriting. 



CEAH1& IV 

AMLtSIS AHD IMPLICATION OF THE RESULTS 

This chapter deals with tho analysis of tho results 

of tho study in view of the basic tenets of tho sonsory^toslc 

theory, and considers taia theory in l ight of i t s appropriate* 

msse as a useful basis f&t educational practice in tho teach­

ing of handwriting. Foriphoral motor practices in tho in i t i a l 

teaching of handwriting are discussed with rospoct to their 

conformity to tho results of this study and the organlsmic 

viewpoint. Finally, suggested activit ies of a central nature 

are given wnleh conform with tho results of this study m& 

tho sensory-tonic theory. 

1* aiaUymls of the Eesults. 

Tao two basic tenets of the sensory-ton!e theory as 

wore discussed provlomsly, involve tho concepts of sonsory-

moter interaction and dynamic eaM valence. The results of 

this study indicated that five and six year old children were 

able to make perceptual shifts from one dimensional plane 

to another with relative faci l i ty . Those shifts Involving 

the basic tenets of tho sensory-tonic theory support this 

theoretical approach* Comments mate by tho subjects while 

reproducing tho configurations regarding uncomfortable feel­

ings in making vortical reproductions also sapport orfoniasie 

uaitgr nxi& the tendency of tho Individual to sock postural 
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adjustments. As further evidence that writing is an organ!sale 

task, there was ample evidence of physiognomic behavior ex­

hibited fey children who road individual meanings Into tho 

configurations and formed meaningful percepts for themselves. 

It was demonstrated in this study that perception ®B 

measured \jy tho Bender copy board improved considerably with 

increased ago. However, since five year eld children were 

able to make perceptual shifts from one dimension to another, 

it could not be determined at what age this ability begins to 

develop. Although the instrument used in this study was 

appropriate for testing the stated hypotheses, it would be of 

theoretical value to distormino the maturations! level at which 

perceptual shifting affoots graphic reproductions. In & 

future study, throe and four year old children oould b© 

utilised using geometric eonflgursition® appropriate to their 

ago level such as circlet* squares, triangles, crosses, hori­

zontal and vertical linos* It would also be of interest to 

study perceptual shifts with young children shifting on the 

same dimensional plane with presentations In front of and 

next to tho areo of reproduction. 

In terms of the present study, th® sensory-tenia 

field theory of perception appears to have functional value 

as a psychophysical basis for the teaching of handwriting. 
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2, Peripheral Teaching »re«U«e*» 

In viewing present-day teaching prm%lm$ i n t®rms 

of psychophysical theory, there &pp«§«i to b# considerable 

inconsistency i n technique and a laca ef tte#ory supporting 

tho techniques u t i l i s ed . 

Witt* regard t© th® amount of structure and control 

given to tho beginning wri ter , tno variation r\m® almost a 

fu l l continuum from centrally-originated ac t i v i t i e s to 

mechanised motor training a c t i v i t i e s . 

Tho most structured and motor-oriented system reviewed 

was the Palmer1 n&thod wherein the student practices l ine 

up&n l ine of vort ical and oval strokes to prepare his 

muscles for wri t ing. This system implies that writing i s 

learned up through the arm* Spanldinjr^ implies a similar 

frame of reference when i t i s suggested tha t i f l e t t e r s ®ro 

made Incorrect ly, they ©re then pictured Ineorreetly in tho 

mind. kM agoim I t i s asserted, that handwriting I s a basic 

moans of overcoming tho confusions and reversals in reading 

from which so many children suffer* This type of thinking 

and subsequent pr&etie© tends to highlight tho importance of 

1 Clyde c . Lister* M M M Mi#»fvfftXJ&taHffy 
MM&MMt &«* **rkf A. ft*. Palmer Co.» V)l&f 64 p . 

2 Somalda Bishop Spalding and Walter T. Spalding, 
•fti Mmm, • JtaMi MMmUMt *w fork, ttuUsl«i| Inc.» 
X957* >.82. 



AMaLYdlb km 2ICLICATI0I& Of THE RESULTS **$ 

peripheral behavior, and gives priority to training muscle 

activities. The same frame of reference is used with respect 

to postural structuring. Freeman^ gives explicit directions 

for postural positions that the learner should take both at 

tho blackboard and at his desk, similar Instructions are 

given by .jp&loljsg* 

*it with hips against the w»ck of the ch&ir. Put 
coth fact on th® floor but put no preset re on tnen* 
nor in the kn®es* sit with the head pushed up as 
hign as possible so as to ixsve n© weight on th© 
&ras as they rest on tho desk. Tip the oody forward 
hut keep it about two Inches avay iron the &Q&}, 
Put both forearms on the desk, with elbows Just 
of:' the front ed^e of ta& dosk, Keop ti.v sin© of 
the paper parallel to th$ writing ans, (Mke a 
railroofi trues, the &ra 1 5 one track arid U.m ed̂ fe 
oi the paper is th© othar.)^1 

E&act instructions arc given as to holding the pencil* 

Hold tne pencil between the thusab and tha Ulrd 
finder. They are hold opposite each utuer to form 
a vise. Hound the indox finger snd avoid pinching 
the pencil. Hold it at the place where Urn point 
begins. The pencil suould lie on the Index finger 
just below th® knuckle £, „»J,. V 

6 

:!ohlc tairos a middle-of~tha-rokd spj;roech by 

suggesting t h a t beginning wr i t e r - p rac t ice droving j t i c k 

f i gu re s , s t r a i g h t l i n e s , and c i r c l e s as wri t ing readiness 

3 i'T&nk S. Freeman, Qn.We HftVt* ttc-o^dor. Columbus, 
Ohio, ianor-l j loser Co., l?6H,"p. " 1 . 

** Spalding and Spalding, On. ,Clt . . p* t v . 

5 So ld . . P* bv. 

6 J. Eondrick aobie, JEat&Qf, l?MBlpl,ll,agl,Xai:,..lfM^aiE-
Now "£&tkf Seble and MOD1# I n c . , 19o2» P. 2 . 
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a o t i v i t i e s . At tho same time, however, tie suggosts that the 

actual i n i t i a l writing bo begun <s>n unruled twelv»-by-®ightoen 

Inch newsprint, offering l i t t l e structure to the pupil . This 

l a s t ac t iv i ty i s more In keeping with a whollstlc view of 

tho handwriting process. 

3 , Central Teaching Practices, 

When th@ pre-school child begins to scribble and then 

draw no one i n s i s t s tha t Ms hand be guided m certain way or 

that ho assumo a stereotyped postural condition. amaa ho 

enters school, however, I t i s often Insisted upon that h is 

peripheral motor behavior in tho writing process be highly 

structured. The resu l t s of th is study Indicate that graphic 

behavior i s a highly individual l&od as t i e r and that there 

i s no common donomlnator of body posit ion in i t s performance. 

There appears to be no r ight or wrong wmy In which to s i t* 

Thomas has stated that arguments of how to h©l$ a pencil 

have boos going on for forty years with no end in s ight . 

This present study would suggest that there i s no **righb" 

way to hold © pencil? th is too i s an Individual matter. 

The resu l t s of tiki a study suggest tho u t i l i s a t i o n of 

many current practices In the teaching of handwriting other 

than the r igid approaches previously mentioned. Formal 

7 «*€* Thomas, ^trouble with Handeltlng% flrada 
f f o l . f t , 10. v, my 1*5?, p . 51. 
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writing would nost appropriately 'bo begun in first grade based 

upon Individual readiness. The ponder scores obtained by 

tho kindergarten children in this study indicated relatively 

poor motor coordination and In general a l&c--; of readiness 

for fine motor activities* 

Sine© handwriting is an organ!smlc function, activities 

which are basically central to tho Individual rather than 

peripheral would bo stressed• Tho following activities 

seleotod from ffeadley*s work »@m appropriate as pre-wrlting 

experiences that would fit the sensory-ionic model for the 

kindergarten-aged youngster: 

1. Finger painting and brush painting. 
2. Pasting? cutting and towing mm** 

Drawing on paper and at the chalkboard. 2: L&clng shoos $md tying knots and bows on 
shoos or on work aprons, 
Buttoning and unbuttoning, sipping and uasipping, 
snapping and mnsnmpplng, hooking and unhooking 
fastenings ©a their own clothes, on doll clothes, 
©r on costume clotbos. 

6. Modeling with clay and other media, 
Turning tho p&$,m of books. 
handling cords for matching games, 

""' thuabt ' 
1: 
9, Posting pictures with thumbtacks or pins, 

10* Arranging figures on a foltboard, 
handling, manipulating and evamuenelling out 
words with molded form letters,® 

11. 

Other act ivi t ies involving knowledge of body parts, 

geXf*eemeept* and directionality in terms of up @nd down, 

i Keith tllamboth aeadley, , 
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left to right, and tho use of space, would also be appropriate 

as pro-writing activities. 

Tho results of this study also suggest that the 

transition from drawing, painting, and modeling activities# 

to applying graphic symbols to these percept® should not b# 

difficult once oyo-hand motor coordination has maturatod to 

$m appropriate level. According to the adaptation of the 

sensory-tonic theory to tho process of handwriting, th® 

Importance In handwriting is not in bolng able to copy 

symbols, but in the physiognomic link of the symbol to tho 

rsfarent. Posse refers to this type of organism!e approach 

in the following &m&&®*>*« 

Ask the child what meaning, If any, he has attached 
to his symbols. Lot him have the run of explaining* 
Help the child to see the relationship between his 
•symbol system* and any meaning that he has attached 
to it. (This is what wo are all trying to do later 
as we tomch reading and spelling.)> 

Tho coordinations! aspects of writing should develop 

with relative facility in accordance with visual-motor 

maturation, practice and appropriate models. 

The results of this study would suggest a mr& of 

caution to these responsible for formulation of school pro­

grams. With the present crowded curricula of today's schools, 

it is Important that efficient use bo made of tho time that 

2 Don O**M» pm^jt*m%Ah Iftft mm^rn. 
jicnool* low X@rkt Imposition Pros. , 19&*S P* 20, 
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i s available for instruction. I t i s increasingly important, 

therefore, that time not be utilised in attempting to te&oh 

visual-motor ski l ls before tho individual i s rm&y for 

their performance. 
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Kindergarten and f i r s t grade children wore asked to 

reproduce tho configurations on th® ponder flostalft cards In 

four combinations of presentations sad reproductions on two-

dimensional plants* k special two-dimensional mpy board 

was constructed for t h i s purpose, and protocols were scarad 

using tho Eopplts Developmental scoring System, Adequate 

r e l i a b i l i t y was established for th i s instrument by a tost* 

ro tes t r e l i a b i l i t y study, 

The resu l t s of tho study indicated that there w»s no 

significant difference for &i$y two of th® four combinations 

of presentations and reproductions for e i ther the kinder­

garteners or f i r s t grade pupils, There w@r«s significant 

differences, however, far a l l combinations where mgo differ­

ence was a factor . 

The findings of the study wort discussed in terms of 

the i r conformity to tho sensory-tonic field qfomzy of percep­

tion* and found i n keeping with i t s basic toneta, Five wd 

s ix ye&r old children «®re found to be able to make perceptual 

sh i f t s In visual-motor f ie lds with re la t ive f a c i l i t y . 

The sensory-tonic theory was discu»««d In terms of 

i t s appropriateness as a theoret ical basis for educational 

practice in the teaching of handwriting. Using th is theory 

as such a basis suggested certain kinds of Qestalt or 

wholist ic a c t i v i t i e s for young children l a their pr#parttion 
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for handwriting. Those activities were contrasted to peri­

pheral and motor activities advanced by m&ny commercial hand­

writing systems used in schools today. This study and. the 

interpretation of the sensory-tonic theory advance the 

central or orcanlonle types ef activities as more awssdngful 

end valuable to the young child than th® motor activities 

with which they were compared* It w&s also asserted that tho 

rigid postural positions advanced by th® coasmorclal systems 

reviewed were out of keeping with tho developmental function­

ing of young children and w@re opposed to the organ!sale 

approach of the sensory-tonic theory, 

In terms of future m$mrvh, it was suggested that 

since five and six year old children w®r& able to make tho 

kinds of perceptual shifts required of them In this study, 

it would bo vmlttmblo from a thoorotieal viewpoint to aah 

three and four ymv old children to perform similar functions 

using geometrical eonflgurr.tlons appropriate to their sge 

level. This might establish the age at which those abilities 

generally develop. It would also be of Interest to study 

perceptual shifts with young children shifting on the same 

dimensional plan© with presentations in front of and next to 

tho area of reproduction. 
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research in t h i s f ie ld . 

Freeman, Frank h\ , "Th© Contributions of «.clentific 
Investigation to tho Teaching of Handwriting% School and 
SmimlMt Vol* 1?, Eo. &, October 1931, p . 37**-3o0. 

m>coduros used i n tho teaching of handwriting. The 
study i s used hero to i l l u s t r a t e the relat ionship between 
observations made by tho author and th® sensory-tonic theory. 

Qibsem, James 1 . , "Tho Eolation between visual and 
Postural Determinants of tho Phenomena1 Vortical", Psy.eh^le^l-
aal Boview. ¥©i. 5'9. E». 5» Booember !?«», p . 37t*-375* 

This paper oiscysses tho phonosenologicsl viewpoint 
of perception in re la t ion to tho ®otor and sensory approaches. 
I t lends background to the discussion of th® sensory-tonic 
theory. 

Ilorn, B . , Questions for Research In handwriting", 
ttmgfifl {.frooj,, m*W&* Vol. 62, Ho. 6, ^arch 1962, 

This presents & discussion of th© t rans i t ion of hand­
writing from am style to smother without sueo.uate evidence 
ior a need of change. I t i s -sed here to further support the 
lact. of evidence for tho methodology oiS te&chinf handwriting. 

Koppits, Elisabeth M,, Jfje, fonder flftffoU.lo.afr, fiftf. „ 
imm tt#4»j Mow York, (ftrane'and Strat toh, rmt p . l - l «5 . 

The principle contribution of th is wrk i s in supply­
ing normative data for an objective scoring system. This 
scoring system I s u/od in th i s study. 
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Lurcat, L*i "Evolution due Granhlame In t ro Trois &t 
Quatre Ans, us Dlfforontir t ion In t ra Lo ^ressin a t 1» 
Ecriture", Revue da, V^m*mm* laftamo ft .̂ Mfitf fM 
ft*fljftt^fllXJ^»flatt» ^3 ATOtoo, 1 .1-2 , JanviorHPwior , 196 S 

This a r t i c l e describes the development of arawing 
i n the young child and i t s further sophistication as writ ing. 
In th i s study I t I s um& to define handwriting and to t i e 
together th® drawing and writing process, 

wapnor, Seymour, Seina Verner and Kenneth Chandler, 
''Experiments on Sensory-Tonic Field Theory of Perceptions 
I . Effect of Extranoous Jtlmulation on tho f isual Perception 

tl ^r%^aihrr\JWml 'il&ttnmmUl ^Md*1**** Vol. V2, 
Sensory motor Interaction was demonstrated by th is 

study which i s on® of the basic concepts? of the sensory-
tonic theory. I t i s used h©re to l l justr&te mud support 
th i s theoret ical approach. 

W&pner, Seymour and Beins Werner, "Experiments on 
Sensory-Tonic Field Theory ©f Perceptions V. Effect of 
Body J t s tus on the kinesthetic Perception of ve r t i ca l ! ty% 

>tstm%?*l fOTholQjQU Vol. to, Wo. ?, lugust 8K1.1&HI? 
This piece of roaearch was developed to demonstrate 

the concept of vieerloueness &B dynamic equivalence In that 
sensory accomodation was shown &s th® resu l t ©f kinesthetic 
stimulation. This supports on® of the basic t@n#ts of tm 
sensory-tonic theory. 

WQirmxs Keinn tnd Seymour wapnor, *Sensory-Tonic 
Field Theory of Perception", yoarna\„o,,f Fof»aono.3^ty, Vol. l b , 
Ed. 1, September 19*9, p. &J-IC9. 

This a r t i c l e presents a conceptual fr&moworfe to 
account for a t o t a l organ!sale approach to understanding 
perceptual boh&vior. I t 5s used here ss a basic framework 
for the study of perceptual sh i f t s . 
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&PPETOIX I 

HBDIFXBD BgffDEff SC01ES WE EAST MEKEUSK KXEDEBOABTI 
CHILDaBil 

WWWWIWWffWrtiWW 

Subjects 

Present&tirOn-Boriaontal 
BSE9SSSBBS 

H o r i z o n t a l Y e r t i e a ] 

oreaonfattf t^yo,r&c*l 

*ia< Boriaontal yortleal 

A 
E 
C 
D 
E 
F 
G 
H 
I 
J 
& 
L 
M 

0 
P 

E 

T 
U 

w 

19 
IE 
Id 
21 
13 
10 
16 
1? 
26 
16 
1* 
1* 
12 
17 
23 
23 
13 
2h 
16 
2* 
12 
If 
16 

10 
la 
V-j 
20 
13 
15 
16 
ia 
16 
13 
I? 
11 
id 
is2 

2* 
16 
23 
16 
a 
ii 
19 
20 

21 
1? 

17 
16 
7 

.Lis 

17 
20 
Ay 
16 
13 
12 
X 
32 
a* 
i* 
2h 
lh 
23 
If 
u 
16 
1/ 

13 
20 

19 
16 
9 

20 

ia 
21 
Ik 
16 
12 
15 
22 
23 
ll 
& 

10 
lo 

ia 
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,.,, i i f f i p M , „,.,, I , i^^^gpm,,;.,.,, 
Subjects Hnrisottt&l Vortloal norlzontal Vertical 
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** 
7 
7 
6 
I* 
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10 

9 
? 
Q 
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6 

11 
,12 

^ 
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11 

7 
6 
6 
5 
? a 
if 

7 
? 
6 
6 
9 

11 
12 

6 
1H 
10 
10 
7 

11 
12 
3 
3 

11 

a 
7 
6 
6 
5 
s 
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7 
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V o r t W find H o r l , f f o n | ^ r l o | e ^ U ^ g jffil Reproduction^ J,a 

A review of the l i t e ra tu re on the teaching of hand­

writing indicates that there I s neither s* psychophysical 

theory to support educational practice in the f ield ©f teach­

ing handwriting, nor i s there a consistent approach in tLis 

area of teaching* 

Perceptual theory w&s explored wad discussed In terms 

of an appropriate psychophysical theory to support educational 

practice in th i s f ie ld . Tha sensory-tonic field theory of 

perception appeared to have vslue as a theoretical basis . 

In order to investigate th® usefulness of th is theory, 

twenty-four kindergarten and twenty-four f i r s t grsdo children 

were selected a t random and given th® jSondor Ooata^t„-T.«»* 

u t i l i s i ng a specially-constructed copy board* This board was 

designed in such a way so that tho ftc-nder cards could be 

presented and reproduced both ver t ica l ly and horlsontally 

allowing for four combinations of presentations and reproduc­

t ions . The question was r&isod whether or not kindergarten 

ma& f i r s t $m&® children could make cer ta in perceptual shi f ts 

. . ) . . i i i ii ' ' - ' — 

1 John F. A*rray, doctoral thesis presented to the 
Faculty of Psychology and Education of th© University of 
Ottawa, Ont&rio, T^bru&i?y 19671 vi i i -57 p . 
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and postural adjustments wton presented with geometric 

figures on various planes. Th© individual test protocols 

were scored according to the Xopplts developmental scoring 

system. 

The data was analysed using a two-fcy-two»by»tv© 

analysis of variance with repeated measures on tho last two 

factors, Statistical analysis of tho d®t& indicated that 

both kindergarten and first grade children war® able to make 

perceptual shifts from on® piano to another. There was s con­

siderable decrease in score from the klnei@rgs.rtcn t© tho first 

gr&do which indicated that the type of perceptual development 

being Bio&surod in this study w&s operating as a developmental 

phenomenon. The results of the study were supportive of the 

sensory-tonic field theory of perception. 

The sensory-tonic theory and the results ©f this study 

were explored ss a b&®i® for educational practice In th© touch­

ing of handwriting. Current teaching practises tend to fail 

into peripheral-motor types of teaching techniques and control 

or orgaaismic activities. This study indicated that organism!o 

approaches are more In keeping with the developmental function* 

ing of young enildren. 

Suggestions were msde regarding future research ia 

terms of establishing tho sge level at which multidimensional 

visual-motor perceptual shifting skills develop. 

mailto:klnei@rgs.rtcn

