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INTRODUCTION

This report 1s concernsd vwith the relationship betwwen
kindergarten and Cirst grede children's ability to mske certain
perceptual shifts and the initisl tesching of hendwriting.

The first pert of the report discusses the various
psychophysicsl sspesets of heandwriting end the releée thet per-
captual shifts play in the hendwriting process. £ reviev of
the literature on the teaching of handwriilng revesls tiat no
paychophysiecal basls 1z available to support current educs
tional practiece in the tesching of hendwriting, A review of
perceptual theory suggests the sppliesbility of the aensory-
tonic field theery of perception to teaching techinigques., To
serve sporopristely as & bagis for tesching methodology in
hendwriting it should be demonstrieted that the tenets of the
gensory~tonic theory operate developmentsally amd st a time
when the tezching of handwriting lz begun.

In ordar to tast the usefulneszs of this theory, the
i psychonstor perception test iz used a5 a
wessuring tool. 7The genernl method of administrstion of tie

Bepder involves reproducing figures {rowm one horizontal plane
%0 & sheet of paper on the zame horizontal plane. Reproducding
configurations on various planes requires perceptual shifts
that are not reguired In the uvscsl aethed of presvntation

and reproduction., This multidimensional type of reproducing
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symbols 1s sxpested of young ehiidren in & wveriety of weys,
and particularly in the lesrning of handwriting.

4 spoaisl copy beerd is described which provides
verticsl and horizontal presemtetion mnd reproduction of the
Bapder cards, Ths test protocols are scored seoprding to ithe
Koppite Dewelopmental Scoving System. Three specific
hypotheses sre deweiopsd regarding the results obtained from
the mezsuring board.

Pollowing the review of the litereture, the assperi-
msntal design of the study is reported ineinding the selection
of subjects for the experiment, the tools 0 b utilized,
end the prosedure used. Included in the experimentsl deaign
is the repori of a relisbility study using the two~dimensionsl
eopy board ulilized in the research., Consideratien iw then
given te the statistlenl treatmoent of the data.

The resalitis are presented and ansiyzed in view ol the
sensory~tonic theory. Central and periphersl tesching
ﬁcehaiqgua sre discussed in terms of their conforgity to the
thaory snd the results of the study. OSuggestions are made
for future research,



CHAPTER 1
REVIEW O THE U ITERATURE
i. Definition of Handwriting.

Handwriting {8 a psychopliysical proeess involving
concept formstion, visusl zerception, exprassion and projec-
tion of personality fasctoras, snd the zbility to perform
certain perceptusl shifts.

wernert refers to the ego function and concept forma-
tion aspects of this process Ly sisiing tiat, in early child-
nocd, writing is seen by the child as & form of drowing the
meaning ¢f environmentel objlects, and of expressing his need-
puysiognomienlly or emotionslly. Words have been studisd 1
terms cof this latter sgpect wiih results indleeting an emo-
tional link betveen the recling {nvolved and it3 affectus?
refarent; the word, Visual motor development snd concect
formation are discussed by iurgat? in terms of the extenslion
of the prior graphic setivities involved in the drewing process,
and 1t is zsserted by the author that writing is the cetuel
goel of the former graphlc sctivity.

1 Heina VWerner, Comparatlive Psycholosy of dentel
ment, Hev York, Jelence ﬁ”v: INGa, Lialy 2e €93,

2 L. Lureat, *Bvolution du Graphisme entre Trois et
Qwatre Ans, la ﬂiffaranciatian gntre 1w Drog $iﬁ @t 1'Boriture”,
s YA izp f* J 229 ur t 21 "_!‘l % &% "‘" L5y y*;“g. a5 40
!ﬁ aj UGy amnaa, LN ~«, anviar— avx @r ‘s‘}? e %$~s%

,11'-,
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Re113 states that hendwriting 1s not siamply periphe
eral manual movement, Wit the activity of the testalt which
i exlled personslity, and that the individuslity in hand~
writing is an expression of the persconallity that crestes the
writing.

To eliminate the exceasive need for pereentual shifts
in the tesehing of handwriting, &5 well as to utilize large

musele activity, Gray”

supgests that = clasr copy of what

is to be written be pleced on the blackboard, and that the
ehnild be allowed to reproduce the writing 2t the boerd. 7Thic
practlice is spparently used with the &szsumption thet the chilr
learning to write, will have some difficulty shifting from tre
vertical ;lane to the horizontal ylane a3 would be necezsary
in copying from the blackbloard to the paper st the seat.

Cf 8ll the various functions invelved in the hand-
writing process, this study ls concernsd with the last
desoribed; that of the «iild weiing certaln percept:al shifts,
The srocess of handwriting involves the mexing of vortiesl
shifts from one ares of the blocaboard to another ares of
the blac) oard on the same pléene. Yhen copying rom the
board to paper at the zest, the pupll sakes & vertlcesl to .

horizental shift. Yhen eopying rom & model at hls szeat,

3 J.BE, Bell,
1, pe B%2.

b Willism 3. Crey, Ibe Tesching of Reading and
dritipg, Chieago, Soott ?urasm&n amﬁ ey 4961, e FIL.
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the pupil musgt make & hor!szontz! to horizontal shift., This
study 15 concerned with the facility of young children to
mnake these kinde of perceptual shifts, and the investligstion
£ oducational prsctice in this ares in terms of neychnologlcee!

theoory.,

Te investigate the role of percentual snifts in the
teaching of nsndwriting, & survey of the literature In the
teaching of nanduriting was ccompleted.

2. distory of Tewcning Handwriting.

The history of the teaching of handwriting, of course,
outdates psychology ag an smpirical acience and therefere
cannet be expected to have an early psychologlesily theoreti-
cal basis, In teras of the United »tates, handwriting sccoord-
ing to Dougherty,’ has developed under five periods of influ-
ence, The Colomial period lasting roughly {rom 1600 to 180¢
was marked by the use of English texts, using crude writing
materials, and & good desl of the teaching time wnas spent
in the »reparastion of the meterials, The period 1U{{ to
18C marked the development of bLetter equipment and the
influsnce of the Fremch brought sbout z asynthetic form of
tesching bresking down the letters inte individual strokes,
learning the strokes correctly end then syntheslzing them

5 Mary L. Bwughﬂrty ‘ﬁistory ef thﬁ Tﬁ&ﬂ&.ﬂg of
E&Mﬁ?iuﬂﬁ iﬁ Wrigﬁ” fLd '?-i?.c;' SBLONN FILTIE & « vﬁ}l [ J ¥ y
o, %, December 1917, m. B 2
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into characters, The emplasls here was in copylng models
and sttaining letter fors perfection. The second part of
the pericd was domineted by mudcular movement writing where
the manner of writing took Lrecedence over form, It was
stated that an esuy [lowing hand ls only possible by eave in
the motion of the member of the bedy exscutling the movement,
The forams of letters were taught while the fingers were in o
narness Lo force ~orrect movemont., It would appear tiat in
thig period of iafluence the sducstiomal theorists, if tiere
had been any, would have supported a motor theory of pesrcep-
tion, feelling tuat doing is prior to perceiving, tie period
from 1o¥. to 1u . emphs&sized the esrly s/nthesis of simple
forms 1n eddition to extrome &ru and foreerm movement. Irom
France snd Cermany between lo' and 14 ocsme ths agitation
ror vertical writinpg, outl weas soon sbandoped becsuse it was
inefficient [rom the viewpoint of speed and legibility. The
laat perios desceibed in this paper was from 1L to 1410
when teachers of handwriting were trained in Jfiplome schools.
It was siso during this perlod that the firnt step to soienti .«
¢ally evaluate performance in writing was cdeveloped., Thora-
dlke and ayre56 developed sceles tased upon samples of hend~-
writing from Cifty-six clities and produced stendsrcy fop wsch
grede level, The main limitation of the scaies was their
poor reliability due to ths Tsct that they were besed upom

6 Ihid.
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subjective Jjudgments, Frmem&nﬁ suggests that at about tals
tine laboratory tests vere beglnning to Lreak down the
dogmatic beliefy and rigld approscies to the teaching of nand-
writing. &0 up to the dawn of the first attempts to provide
an experimental Lasis for nendwriting, the hilstory of its
teaghing in the United ctates could Le sharscterized vy a
fairly consistant evolution from Spencgerianiszzm to the sra eor
susculer sovement Jriting. This consistent evolution was
dealt 2 heavy biow by the brief dominsuce of vertical writiang
at the turn of the century. After the flrst worid war, ths
trzining of teschers in the teaching of handwriting began to
deciine and the tescning of handwriting in siesmeatary school:
fell into ¢ “confused and disorgeanized eanditian.”; This
condition marked the beglinuing of the developuent of a
variety of commerciai handwriting systems. These publishad
programs of which King” lists fourteen have deveioped inoress-
ing popularity since the 153C's, In a survey report by
Noblel? 34,5 per cent of i6% respondents in 19546 were using

7 Frank 3. Fresman, "Trends in the Teachlng of land~
writing”, Childhood Educstlon, Vol. 13, fo. ¢, Hay 1937.
pi hlﬁ’hlg.
& Jbid.

7 ?raé M. King, "Handwriting Practice: in Our S¢hoola
ntary Boglish, Vol. 34, do. 7, Hovember 1761,

io J;K‘ ﬁbble; ”gnmdwriting Prograns in Tmﬁag‘
SRk 3 Bl o Yol. l“fe Y Keva 5; ’%Y 1%3 3
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their own handwriting systeas. Lo contrast, a 1%9:=1.6L
survey indicsted that oniy 4.2 2er csnt of & inrge nuaber

of respondents were using thelr own as opposed t& commerclalliy
prepered meterials., In e 1452 survey of an Bastern astate,
sighty~five out of the state'. one hwadred school systems
responded and «l! bt one resorted a fovrerl systeon was being
used, ince the teaching of handwriting nas not osen o part
of the surricuium al tescher-training institutes for souwe
time, it would sppear thet elementary .obonls are atteu,ting
to develop 2 consiatent and stable program in naadwriting

to engurs some wind of instruction. Thure is no mention [na
the literature as to why teachisrs are no longer tralned in
this area, but it way be that school suyqerintendents io nant
see this as 2 necessary sdjunct Lo tihwe other shkills that &
teacher briangs tc the classroom. For sxample, Hingll SUL-
veyed Ool zuperintendents in cities of over 2,000 population
in four #Aldweo.iern states and usked 1f they required texchersy
to bave a course in tho teaching of hasduriting. OUnly nine
per cent required any lormel training in this area. En&tramlg
states that tilc sttitude involves three genorsl wmisconceplions,
First, msny educator. apparently feel that alt. .ough handwriting

i3 a sensory~-metor skill, 1t can be learned incicdeantally.

11 King, Qp. CLE.

12 B.h snatram, “Misconceptions Kegurding the Teacbe
1m53§ %mm‘&wiii , Bducation, Vol. Gk, fo. <, April 1964,
P -5 o
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Seeondly, that 1t w1l teach ltseifl and, finmliy, that
tonchers need no preparation for the teaching of handwriting.
Besleld feels that teachers themselives ure puszied about
effective methods of teaching this subject., Both teachers and
children appsar to be either tense or indifferemt about their
writing, A%t the present time Leschers, puplls, and parents
sre zeen as looking Yor a solution,

An atiempt te lowmte any pavehslogicel besis for the
tanching of handwriting ves frajtiess, The cduostiennl
peychnlogy of handwriting sppears to be nor-existont in the
Ifterature, &mﬂér#&&?y states that ever ssventy per vent
of the handwriting erticlies reported in ithe literaturs sre
of & pon-technical, descriptive mature, Most srticles are
in the mature of & genersl distussion, suggestions and mids
te teschers. Ino & ister publicetion, sndorsont® stetes that
the resesreh in genersl concerns itself with investigstions
in mamuserdpt versus cursive writing, style of holding s pen,
type of materials used, the time that mirsive writing should
be introduced, problems of speed and guaiity, teaching

i3 ﬁu?. Boale, "Trends in Handwrltin RRLGLBOYS
ka7t Lo K G e RE Vﬁly 36».. o, a’ Hovom W R

ib Do, mm, "mmwﬂum Kosearch, SHovement
%y Ba Baglish, Vol h&i Hos 1, January

o et “ﬂamﬂwritimg ﬁ%ﬁﬁ&!ﬁ%& %f,ﬂ% and |
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£

left~hmnded children, snd a mumber of instructionsl suggestions

based mostly upon experience and opinion. 1n}&

comment 3
that of sl1 the elementary school subjects, handwriting is
the last to be interpreted in terms of modern psycholoyy. Ia
fact, in practice 4t is stil]l within the stronghold of
tradition.,

It is ssserted Ly amrni’ tnet 2ll tl.e cheangss in hand-
writing gystems from pencarian to vertical ¢ medium slant
and manuscript have never been supported by sdequate evidencs,
and that (o this day there has besn nothing written regarding
the influence of perception. Anderson’” meintains that
sfter fifty years of resesrch, the lztest suggestion 18 that
means ghould be developed to control basic varisbles, snd
furthsr that handwriting iz not even gensraily conceived of 1.
the litarature az & visualemotor operation.

sltbough trere appears to be no psycholosice f{oumis-~
tion for the teasching of handwriting, 1t is interesting to
note that many grticles have Lean pullished which seem to
touch on the periphery o7 % perceptusl Iramewory, Tiat is to

s8y, that conslderstion of wo!, pogitivn, postar-, uice of

16 0, min, Hm,,m'mmgi:z... todandwrit ngt . ;s &%M%
i % LA fh i A2 8 Vel, J}, . Lv’,t;ipril J.}"t'3, P ok Py

, "Questions for Resear.. in dendwrliting®,
"ndﬁf,, V@l. bt?.; @Ch '{3" M&l‘ 1"{31‘!

18 3‘W- ﬁnﬂeraan, *Handwri tir ﬁumﬁurrm . stior
w VGl. t 74 %) 3&&15’ ﬁ?#
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abalikboard and other stimulus conditions are freguently mnene
tionsd even though no basis for thelr use 13 reported. Tt mae)
wall be that experts in the handwriting field see in a conoretc
and cobservsiilonsl way what others sev in a theoreticasl context.
¥heress s thworetical psychologist might talk about the role
of kinesthetic stimuistion and weter coordinstion, Cole~’
claims that hendwriting is iike sn athietic seill: that hend-
weltiag inveives the seme basic sikili zs does hitting & bell,
roiling & hoop, or jumping a rope. Thmmn&“& eould be making
reference to an organisaic appreoech whon e states that dis-
cussicns of how to hold a pencii have heen gelng on feor fortiy
J8aT3 with we solutdon in s:ght. e contends toet there
sppears to e some question as Lo whethor 1L makes any 41 lere
énce st ali 88 long as the writer ls coulortsble., Again the
organisaie concept ls alluded to oy ¥reasan® when ne suggests
thet any act or skill can be performed more gasily and acur-
ately when certain body poaltions sre xssumed. writing is no
exception Lo this rale. e then goes on to deny the ablility

of the iearner to make ayproprisie sdjustive claonges by sesing:

19 LW, L"lﬁ, "ﬂmilautionﬂ on tihe Teawching of Hand-
writing”, Eloments soheol Journel, Vol, 57, Ho. 2y November

1956, p. !

20 A.C, Thomms, "Trouble with Jandwriting, Grade
W Yol. 721 Ro. 6 w 14 5'4, Pe 1 !

21 Frank H, rreessn, "Taaahing H&udwvitmng, »ﬁ&i
naaaara& Sayﬁ tﬁ the ma&ahor’ Bulletin Ho. b, Mutisns)
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that the pupll cannot e salel, lert to nimsell to assuse Liw
beat position, OLrgenisalc sdjustments are ohserved Ly freo-
mnnge when he refers to the fact that when the paper 1. t11ied
it i2 veon that students commonly twist thelr nhesds inm order

to bring their eyes parailel to the line of writing. It is
further asserted, bovewver, thut students can be trained how to
hold thelr heads; thus, the rigid spprosch continues, vioisting
the organfiamic concepli. This postursl rigicity is Lurther
illustrated uy Bnstrow'sSd inatruction to teachers to draw
stickiaen on the chalkboard snowing the best body position
desired, 7Tha chaly is wmoved away Irom tne desh, writer leaning
forvard wlth the upper psrt of the vody touching nelther the
back of the chair mor the [ront edge of tho desk, feel on
floor, and pencil pointing back over the shouiders. ‘“bre In
kosping with the sinesthelic approach was a practioes suwrveyad
in Semmouth County sehm@lszh where 1t was found that i
eighty-seven per cent ol the schooisz, writing is taught by
forming letters ln the alr, treacing ietierz with fingers, aad

using the blaciboard.

22 Frank H., yVreemsn, "The Coatributions of uclentific
Investigatious tc the Teaching of ifandwriting®, o
Semamunity, Vol. 17, Ho. <, Cctobar 1931, p. 3?%- L

23 E.A. Bnstram, “Visual ASda Make It Ea»{ to Teach
Handwriting®, @r, Vol, 82, Yo. 8, April 1965, p. 63,

2l R,N; Soltis "ﬁanﬂwriting The Middie Re,
LAl A AL V‘ai ’ NQ. Qﬁwml’ l%3, Pa {7‘ J{‘: #
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80 1t would appear that the history of the teaching
of handwriting is wmaried by fads and chapges lsxcking objlective
evidence to lend them support. Accompsnying thess {luctue
ations has beon a gradual decrease in tenvher treining in thia
ares and & stronger dependence upon prepered comgmercial
systems ior teaching.

The older metinod of teacuing consi:ted of watching
the tescher at the blackboard and copying the movements on
paper at the saat sx letturs and words were written on the
bosrd. The tescher, alfter initiel y starting the lesson in
this manner, would move about the room and give help to the
puplls at thelr sests.

The Palmers? nethod, one of the esrly comsercisl
systeaiz, instructed theé teacher €0 begin the lesson by having
the pupils prectice verticsl and c¢ircular stro.es on paper ai

ir seats copying the tescher's godel from the board., This
practice was 80 Lfntregel 1o the system that it wss contimued
oven in the Intermediste gradeg after writing had been taught
for several years. [ater systems, such ss that o Zstere
Blozergé proposed less feacher invelvement, suggested drawing

sotivities as pre-writing practice rether then practicing

25 Clyde C, .ister, & it Lt { e d s @3y
New Yeors, AN, Palmer Co., 1414, e

26 Frsnk H. Fraammng Primary Jeschars' HEiris
Columbue, Chio, The Zaner-Dlozer Co., 193, 1.2 P
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gpecific movements, and in the actusl tezciuing stage hac the
pupll follow dotted lines of models given in the worzbook.
Finally, the lasrner could compare ris lgtter mude:s to those
ghown on the work page. The two system: outlined here vary
consldersbly in tecms ! tihe swount of rigidity reguived of
the puplii as well &3 conception of how learning lsles plsce.

There seems, therefore, t¢ be some Jueation ay to
whether or net the pupi’ should be taught in a stronglys
rigid fashion opr siiowed to develop Indlvidusi style znd Gody
position. Thls somewnsat controversial igiue pores the real
pasic problem of ¢ lae, of 8 paysuophysicses thwory Yo susoes
educktionsl practice. Even action researeh in the lieid of
handwriting iz scenty, and after fifty years of lnvestigation,
basle controls amd evaiustive ariteris sre £till lacking in
the reasearah,

Since handwriting is cleariy a paychophysicul process
involving visual motor perception, concept formation, and
perzonaiity dynemicu, and since the opinions of experis in
the field ceal with various aspects of percepilon, 1t would
sppear thet the lnvestigetion of perceptusl theory 1s in arder
to attempt to provide z usychophysioul basis yor educsiional

pructice in the teaching of bandwrlting.
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3. Sensory and “otor Theorles of Carception.

t»

Percustion s descriled b, fGarner”’ gu r cognitive
process involving knowing., underztanding, comprenending and
organizing. To perceive is to give meaning to that which is
sensed, The concept of percepiion has undergone considorails
cl.ange aince First used in clasgsicual psychophysics,

Barly sonsory tiwgory Lheixd that perception wesz depandent
upon the structure and intencity of externsl stimull. Thi:-
approseh Gid not scoount for individnal gifferences within
the organism aixi trested the perceptuml fliel:d as jscieted irea
the crganiss as & whole, Pundsmental to L .18 cueronch was the
notion thet individuels would in gensrsl respond to u g!ven
perceptusl {121 in like msoner, Lias Jiscmunting indlividus)
differeonces. chfha,zb for example, conciudaed that Lhe ense
of vertical 13 s direct result of the vigusl field in that it
iz dependent upon tue meln contours of the visua! fleld zuch
«s5 walls, {loors sné celliings. Hence, the Gectalt porition
iz tihat perception la orior to action and azsumes that the
maintaining of bodily eqguilibrium lg first a2 matter of per-
celving and then & matter of mcting, An indlvidual's concept
of wverticsl would therefore be a rosult of the percelved spatisl

Gestalt or Iremevworh.

&7 W, Carner, “To Percalve 1z to Xnow, pmericar
kayahologdat, Vol, 21, Ho. 1, Jamuary 1966, p, 11-19,

28 Yurt Xorfks, frinclples
#ew York, Hdercourt-Brace,
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Gibsan29 states that in the motor thecry of percepticn
the behavior theorist would sec action as prior to perception.
From this viewpoint one must first :tand up 1n order to sense
the vertical and that the perception of vertical would be
secondary and 2 direct result of sssuming s posture ang cf
the physiolegical cues inherent in the assumed posture. In
this viewpoint &s with that of sensory theory, there is nc
intersctive or equivalent relationsnlp detwesen the indiviiusal
and the perceived objact, nor among the sense modalities. The
main difference in the viewpoints is that of priority betwsen
sensory and sotor dats,

4, Sensory-Tonic Fieid Theory of Perception.

since neithoer the sensory nor tho metor apironch to
expiaining perception would account for the interacting and
squivalent sspectas of perception, ﬁarner3a developed & new
conceptual fremewers whieh he referred to as ths "Lensory
Tonic Field Theory of “erception.” 1In tols approscsh he cltes
the shortoomings of the esrlier points of view in that they

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

26 James J. Glbscn, “The lelntion between Visusl and
Postural Determinants of the ~henomenai Verticsi” » Barchelogis
cs]l Leview, Vel. 5¢. Ho. &, Leptember 1552, p. 370 »3?*

30 Heinz ¥Werner und Seymour LWapner, "ideasory-Tonic

#leld Theory of Perception", Jourpal of Personasliy, Vel. lo,
Ho. 1, September 194y, p. 55-107.
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perception, and more spsciflceslliy in the reole of rwholistic”
percapiion. The essence of hiv position {5 steted trusly:

Cur theory sssumes that perceptlon iy basieally

8 ‘sensory-tonic' event. This meuan. that the factor.

contributing to purca¥tion ara tonic ag vwell 2z senw

sory. Tonus iz used in its wide connotrtion, i

includes e state of organiamic tenszion sz evidenced

by the vizeeral a. wall as by the somatlc (muzanler

skeletal) reactivity. It refers to the dynamis

(action) and the stetic (posture) zatatus of ihe

organisu,3i
Haraar32 contends that ke velidity of the theory cen Le
tested by showing thet tonic factors interact with sensory
factors in forming percepts, amd that pensory and tonic
factors are dynsmicelly eguivalent, Cnly 17 these f{setors
are demonstrated can 1t be stated that there 1: a percentupl
process wihich is priey 10 and grester than either the sensory
or sotor factor.

In terms of sensory-tonic intersction werner32 citas
studies wnich tend to support his contantion. In one investi-~
gation strong illuminstion of one eye cuuses & one-sided
increase in body tonus to the side recelving ths illuminstion.
since no tonic stimulation waz presest, the reslting incresse
in teaus eouid be sttributed to sgnsery tondc intersction,

The sams type of result was obleioed using suditory stimuli,

31 lkdd.
32 lkid.
33 leid.
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In the Clark University Laborstory3“ subjucts were asked to
adjust & luminuscent rod to the vertical while unilasteral
electrical stimulation was applied to tne neck, The results
show that the subject: made a verticsl tilt of the rod to
the side oppoaite that being electricamily stimulated. It was
trereby demonstrated that visual perception cen be affected
by muscular change which aupports the contention of senaory-
motor interaction.

Dynamlic aquivalence is dezceribed oy werners3’ su un
equlvalence batween senscry and tomic functions in that they
may act a3 substitutes for cne another wlith respeet %o an
end product. According to wernﬁr3@ this could rougnly oe
concalved of &3 similar to the cencapt of sublimation :n the
paychoanalytic framework. This could be demonstrated if,
for instance, kinesthetic stimulation could affect sensory
perception, or sensory stimmlation affected pozturs or motor
change. Thi. is described as virzariousness of function.

wapner and %ornar37 ssied subjects in a der: reoa to sdjust

3k seymour Wapner, Helns Werner and Henneth Chandler,
*Experiments on sensory-Tonle Fleld Theory of Perceptions I.
Bifect of thranocuﬂ utimulatian on the V*sua* Parceplion of
vart‘ f‘b? iti” PATH A 87 £ RN TN bt N A IR T “2’
Ho. 5y Kaveawr i

3% werner and Wapner, D, Cit.
36 Zbid.

37 Seymour Wapner ond Helnz -erner, "Experiments on
ﬁaﬂsmry-fanie Fleid Theory of verce.. t*cns ie Bllact of Lwdy
Btatue on the ﬁinzstha%ie Percoptinn of Verticality” ,A%gggggﬁ
of Bxperimental Poyocholoxy, Vol. b, No. 2, August 1052,
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& luminescent rod to the vertic:l pesition under various con-
ditions of hewd and body tilt. It wes found thet the men
position of the epporent vertic 1 of the rod wrs rotuted to
the left vren the hasd and body tlll were rotated to the
right. The results indic.ted thet the orgenism as » whols
tends to accommodute stimmlation of one modslity by viv.pri-
cusly adjusting enother wmodality. 1o this case the perception
of the verticel waus seen 88 off center left to accommodote
for kinesthetic stimulation to the right.

The Clark Univeruslty studies ere sll supportive of
the sensory-tonic theory asnd appear to be appropristely
depigned end executed except for s:mpling techniques 1in
chooeing subjects. In none of the studies is there any indi-
cation of how the subjectz were chosen except that there were
varying ratios of amen and women with some reference mede Lo
undergraduate students. OSince ons of werner’s3® origlnasl
criticisms of eariy psychophysicsl resesarch was its leck of
sttention to individual differences, it seems lnappropriste
that sampling techniques sre not used in his work,

The arex thet uppesrs in nesd of Jdemonatration with
respect %o this theory is the development of perception.

Kone of the studies in the literature hasz included children
slthough Werner>’ cites animel studies which indicute

38 werner and Wapner, "Sensory-Tonic Field Theory of
Perception®, p. §8-107,

39 wWerner, Gomparstl

w, P ﬁ@-
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differences between anlmal and humen develogment, In one
study & dog wau pleced in & cage and treined to opesn & door
by stepping on a suull Lourd pleceod boeliontall, @n 1. Jioor
¢ the cage. However, @8 soon as taoe board was placed in a
vertical position, the dog wes neipless. In arnotuer study

a dog, which sitting at rest, <ould not discriminase belveen
a ¢lrcie and a triangle, until it wes allowed to rum freealy
sbout the room, Both studies lndicate tost the involvement
of the totsl organiam airfects visusl percsption, UOne could
then question whether or not ths dynmasics dewcriibed here and
seen «ith aduits in the Clark University studlies woulid operaits
in young cinildren., The results of thls stucy have soue Leare
inz upon tnis g.eztlion.

The sensory-tonic theory of percegticu ¢al be applled
to the probleas involved in lesrning certain schooel skillis.
It may apply particuiarly in the ares of isarning nandwriting
s this 1s & senscry motor oLaill iavolving considersole

perceptunl feedbacx,
e lhamgnar s and Uypotheses.

To serve ayppropristely as a payehopnysicsl basls {og
the teaching o handwriting, it should be demonstruted thal
tihe sensory-tonic principie of orzanlsuic bebavior holds ss s
developmental functlion znd thoat 1t eperates st the age rangs
in wideh writing s initlselly tzught. This study investipsted
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the abllity of kindergarten and first graders to mske payr=

ceptual shifts using the Lende: T U

mes uring tool.

A speciel copy board was coenstructed which sllows the
dimensions of presentation snd reproduction of the Bender
figures., With this board they wan be presented and reproduced
in tiw following combinations: heorizoental-horizontsl,
vertical-verticel, horiszontal-verticsl, and vertissleharizontal.
Lsing this procedure in ordsr to lovestigele sJerner's orgenige
mic principles, the juustion was relced zs to whether or ot
sublests could meke adjuntuents in terms of perceptusl znilis
retween Liorisontal and vertical flelcs., In other vords, with
motor and sansory feedbros, would the prlor organismic
principle to which Wernsr relers operste in such & wey ns to
cancel out differsnces in hender reproductians without con-
sideration to the orientation of the stimulus field? The
question was aisc raised as to whetier or not this {8 a
developmental principle dependent upon general saturation,
stated in terms of tne mull hypotheses, it «€as agserted thuat

i. There 13 no significant dilference betwoen the aean
scures ol any two of the four &ﬁﬂhiﬂﬂtiﬁﬂ» of gra~

sentations snd reproductions of the Jonder Geste
Joter Jest in s group of sindergartan yun‘is.

2. There is no signilicent diilervuncs botween the mesn
scores of any two of the four c@mh&hﬂtianw of PEge
sentations and reproductlions of the Lander s

et Jest in a group of first grade punlig,
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3. There iz no significent difference botwesn Lhe mean
scores of kindergarten snd first gesde pupils for
any one of the four Wﬁ.m%m M pwmum
and reproductions of the Bender Gosle oy Tapt
The pext chapter outlines the penaral mwmmz,

dagign of the study, This includes a discussion of the siabe

Jocte, tocls, procedure, and trestment of the dete.




CHAPTER 11
EAPERRIMENTAL. DBSIGU

This chaptler is coneerne with the design of the
study wiich inciludes the selection of subjectz, Lhe retinnsls
for the use of the tool selected, the procedure uvsed including
tne statistical techniques eof snalysis, snd s reliabilicy
study of the tocl and the procedure.

1. subject..

The population from widol the semple weu drawn iz
in & centrs. sehool district wito & total enrelizent of
slightly over 4, .< pupils, It is lsrgely & cowbination of
rurzl and suburvsn hoxes ln the townes of Horth Greenbusi,
Bast Oreenbusib, .cuoducs, cend Lake, and dessec, in the
County of Rensszelcer, and the State of New York. The pupils
sttend {ive c¢lementary schools locsted several miles apart.
The kimdergarten class nugbered 367, and the first grade
population was 253, . rendom sanpls of twenty-four boys und
giris wag taken Iyoz the kindergsiten group, and enotuer like
sample from the first grade group by drawing nswes from 2
box. This zge renge wes selected bLecnuse it involwes a time
when the greatest amount of perceptual growih ocours s
measured by the Pender and reported Ly loppits in the lellow:ng
tubie, 45 cen be seen fron the table, [lve-yewr olds sre just

peginning o develon competence in ihe visusl motor taalr
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Table T.-2
Bender Mean 3Jcores by Age and Sex for Hormative
Population.

hge Boys Giris igajaatﬁ
5 1.3 13.0 13.6
72 J XA e e
6 Ul Bt R
ol el 5.0 Uelk
7 5e3 b2 oo
7i byt b b 4.7
5 3.9 3.6 3.7
% Zel 2.4 2e7
» Lay 1.6 1.7
Y¥ 1.6 1.5 Lo
Jiv 1.5 Le? Lot

164 1.0 1.5 1.5
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invelved in the Hender, whereas the seven year old hsus be-
come relatively proficient. Ilg and Ames™ slso stete that
the five year old 1is Jjust beginuing to develop the ability
te print hiz name, wheress the seven year old stends on
surer ground heving elimingted reversuls, substitutions,
and has the abllity to eriticize snd correct his own
productions.

since the Bender norws shov no resl differences be-
tween the scores of boys and girls, separate groups were uot
solected on the basis of sex for this study, The results
of their test data are reported separstely, however,

The mesn age for the kimdergsrten sample in this
study was five years and 2 months with & reuge in sge {rom
four yeers snd 9 months to five years «nd 1 months, The
mesn age for the first grade chlldren wes six years and %
months, with s range of sge from five years and 1l months
to seven years and 10 months. Ons of the voys in the {irst
grade sample was repeating the grade which might help account
for the faet that the {irast grade group was three months

older than the one year expected sge shan,

1 Frences L. Iig and Loulse Bﬁtﬁﬁ haes, Hohoel
iy Wl Heow !WK»@ mw&r and EQ’W’ }.?& 2 B ﬁ"?a
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2. The Tools of the Biperimaent.

The nine Zgpdgr Juastslt cards together with & two-
digensionel plywood stend comprise the tool for resesrch, The
stsnd is described in detall efter considerstion 12 given to
tha sslection of the Lepde;

Bender,® in developing her test, sdanted nine figure:
from a group designed vy verthelmer as belng ssnsitive to
perceptusl chLange, Loth {rom n developmental eznd pethogenic

3 ano indlontes rercentund

point of view. In ner monogsraph
ciisnges that cgeur 2% {he result of normal deveiopment ir
children and changes thet cocur in verious patrholopiosl devi-
ations. Altibough this tect 4id notl bacome copular imsedli-
ately after {ts publication by the 19%.'s, 4t ranked as the
fourth wost wvidely used clinleal test in the United St&tﬁﬁ.h
It still, bhowever, was not uszed extenslively witl children
until the sdvent of the rapld growih of schdol peychology.
Psychologists working with young children found thet the

scoring systewss cdeveloped for use witlh sdults were not ayproe-

priste in ovaluating children's Jender nrotocols, snd they

2 Leuretta Bender, "4 Visusl Hotor Gestslt Test snd
Its Cliniconl Use', Begsarch conggraphs Ho. 3, Americsn
(rthopsyciniatric &saa*‘ t : fork s Vil=176 p.

3 Abld.

b 8,P, sundperg, "The Practice of Pasychologloni
%est;ng in Clinlcal Servieses in the Hhit@& at&tﬂ%“ 5&%;
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using the test without sn objective scoring system was not
particularly productive. In 196k, Hoppitz~ developed s
scoring systex standardized wpon groups of children Irom ages
five through ten. iith the sssistance of tris scoring
system the pegnder has been used successfully by Koppitz
and othﬁrué for tha iong range prediction of school achieve-
gent for the study of specific learning problems, as & teat
of resding readiness, &nd as 2 rough seasure of intelligence
in young children.

The chief adventage of using the Bender in this study
1lies in the fact that it bas an oblective scoring systeam
with normative data. As was mentioned earlier, other evaliu~
ative procedures nave Leen developed for the messurement of
handwriting reproductions, but they require a great dezl of
subjective evaluastion in their rating. In sddition to tils,
it has be®n shown Ly Lurgat? and Prudhomsesu” thst drawing o
writing are developmental phenomena of the same genersl order,

and that wheress draving 1s the reprezentation of the object,

6%.

7 L. Lureat, 'Evolution du Graphisse Entrs Irols et
Quatru Ans, hﬁ a rraranxiation Entrw le:Dressin at l'E&ritura‘

8 M. Prudhommesu, “Les Primieres Btapo: du Craphisae:
Dessin et Beriture Chez i'Bafunt®, Enfagee, Premier Annee,
1ubo, po 117-125.
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writing becomes the sign of the representation of the cobjiect.
It also is udvanced by thess suthors that writing is the goal
of the graphic process and that there 1l: sn orderly deveiope
sent {rom scriblling through draving behsvior to writiag.
Various relisbility studies have heen done with the
Bengder using different scoring systems mnd lengths of time
between test and retest. ﬁddiagteﬁ% found & r«liasbility
ecoefficlient of ,71 with a schdgophrenic group and 8 coelfici-
ent of .76 with a normal group sfter two-week intervals.
Pascal and Sutteli’’ retested norwal subjects after twenty-
four hours and reported a .7) correlztion tetween test and
retest scores. Xoppitz'® comsiders reliability both in
terxe of the amount of sgreemen?t smong socorers and in teras
of test~retest rellability amony subjects, For scorer
agreement ti.a range of scores was .48 to .96, For test-
retest reliability after s four-month pericd the average
coeffizient {or xindergerten and first greders was .861: il
coefficients were significant st the .01l level of probeblility.
The reliabiiity of the Jender appears to be grealter with
adults; however, it is cifficult toc Judge ua 1 . coslliclents

1o le Addington, i dote on the Pascssl end Juttell

&eering 3yatem of the Dender-Csitalt Te:t”, ﬁﬁgzgg%vgg
nd Cal olors, Vol J, Jo. 3, July ljﬁ«g We A42=310,

i, G.A. Fascal and Larbars J. outtell, Zhe Dendes
(i e 2C5%4 ek szfr I3 it lon r” ¥ &L -M“v” PRE REL LT,
rory or y Grune and .ira ton, AUSl, &TH B

11 Roppits, Qp. Cit.
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reflect two different scoring systems. It would be expected
though that various caanges would occur within a four-month
period for chiléren of this age sa& this time encompasses the
period of most rapid perceptusl growth.

Zince there was nc reliability study using the various
combinstions of horizonta: and vertical prssentaticns ang
reproductions to be ut:lized in tnls study the folliowing one
was devized, 4 random ssmple of forty-two cnildren was chosen
from & totsl group of 120 first grade children in one Bast
Greendbush eiementary school. The age of the group ranged from
six years and 1 month to eizht years and 1 month, with & mesn
age of 3ix years and 7 monthsg., Four combinstions <f horizon-
tsl and vertical presentations znd reproductions ol tie
Bender Gestslt csrds were used, esch chil:d teing sublected to
only one of the four combinations. A retest was dons for
esch child efter twenty-four hours and the protccols were
scored using the Xoppitz developmentszl scoring systea.
Spearmen's rank-difference method of correlastion vwar used
and the resulting correlstion ceoefficlent: and levels of
significance are listed in Takle II.

The low test-retest correlation for the horizontsl
presentation and the horizontal rsproduction was scmewhat
surprising since this was the usuel &snner of suiministration.
Sines the sice of eaci, group was approximately ten, this

cculd have bean a sampling error. An investicztion ol the
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Reliasbllity Cooufficionts and Thelr Lewvels of Jignificsnee for
Four Groups of Bast Orsenbuah ¥irst Graders Representing
Various Combinations of Verticzl and Horigontsal
Presentautions and Reproductions of the

W 5 -

e —— T ————— : e ———
Yertioul Borlsontsl
Reproduction Heproduction
r P r P
Verticasl Fresentation » G4 ol o il L0

Horisontsl FPresentation oid3 L1 52 W5
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~

children in this group revealed, however, that four out of

the ten children had serious learning dissbilities, the genesis
of which was in the emotional ares. BEvsluations of their
Bender protocols indiceted grossly inconsistent reproductions
from one day to the next. The other reliability stuvdlies men-
tioned hefore are besed upon this troditional manner of
presentation and reprodiction and indicate zdequate stsbility.

A rank differerce correlaticn for the entire group
of forty-two subjects was computed and resulted in a corre-
lation of .86 which was significant st the ,0C1 level of
confidence.

A copy board winich was utllized in the rellacility
study was constructed of one-half inch plywood zood on both
sldes. It was designed to be elghteen inches wide and
fifteen inches long on each dimension in order to accommodate
a regular-sized sheet of paper and the Bender csrd to bhe
copled. Two standard clips from ordinary clipboards were
used to secure the sheeat of paper in piuce. One~quarter
round moulding was used to strengthen the juncture of the
two boards and improve the sppearance of the board. One-
eighth inch pleces 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 1llustration of

the copy board 1s given on the [lollowinz page.
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3. Procedure,

Each group censisted of a random sample of twenty-four
kindergarten pupile and twenty-four first grade cupils,
Twenty~four tage were made up and olaced in a box. These tags
represented esch of the possible orders of the four cozbine~
tions of presentations and reproductions used,

The subjects were zssed to come to the examining room
one at 2 time and were sested &t the copy board., A tag was
then drawn from the hst tist determined whilch order of
combinastion was to bLe uzed for that trial. The {ellowing
instructions were given to esch subject:

We are golng tv pley 2 drawing geme. The e curds

have drawings on them, I will show them to you one

at a time and sk you 1o waxe o drawling on your

peper like the one on the card. HMake one llke this,
The subject then made & penell copy of the Bender figure on
& plain sheet of paper @ight and one-~hal! by eleven inches.
An eraser wez not provided ss erasing is almost impossible
for young children on the vertical plene without wrinkling
the paper. The rooms used for the testing were undecorated
offices of modern design with sdequate lighting. The seating
arrangement was not controlled ss it was important for the
subject to be able to make postursal sdjustments in accordance

with the organismic theory. The same desk and chalr height
were used 1in each testing situ-tion., After the datas was
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collected, the protocols were scored sccording to the

Kopplitz developmental scoring aygtem.lg

L, oOtatisticsl Trestment of uate.

The significance of differences of mean scores KBRONG
the groups was tested uasing the snalysis of veriance. A
two~by~two-by-two model was used invelving age, presentation
and reproduction, with repsated measures on the last two
factors., All components were fixed.

The following chepter presents the resuits of the
study with & dlscusszion of their mesning in terms of the
hypotheses presented,

12 Kopptiz, QOp, Cit.



CHAPTER III
FRESENTATION OF THE RELULTS

The results of the study are presented and discussed
in this chapter in terms of both statlstical and cbserva-
tional data. This materisl is viewed in terms of its cone-
formity to the previously presented hypothezes,

1. The Statistical Analysis.

The Bender protocels were scored sccording to the
Koppitxl Developmental Scoring System. The row zcore:s re-
presented the number of errors accrued for each individual
subject for each treatment,

The raw data wss trested by applying a two~by-two-by-
two anslysis of variance with all facteors fixed, and repeasted
measures on the last two factors. The repeated measures
mode) was used as the same subjects were utilized in four
separate treatment conditions and therefore acted as thelr
own controls. The summary of the analysis of varisnce is
shown in Table III.

This treatment of the data indicated that significsnt
differences occurred only when age was & factor in the inter-

gsction. There were significant difierencer between the two

1 Eiizabeth 4. Keppits,

Young children, Rew York, Grune
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Table III.-

summery of Anslysis of Variance of %@dified‘%ggggg Geores for
Bust Greenbush Kindergarten snd Pirst Grade
Children in z Visusl Motor Task.

pitma ———— s
AR N~ v —

—

Bumsg of Hean
source of Variation Squares df  sSgquares k
Batween Subjects 0,510, 57 47 135,52
A (age) CL20%,35 1 5,204,323 1o3.31
subject Within Groupa Error (a) 1,306.32 Lo 28.3%
Within subjeets 315.25 1k 2.21
B (Presentstion) L2 1 5 R
AB (age and presentation) 1,036.,32 1 I,QE&¢32 23.55%
B 4 Subj. w. Groups Error (b) 2,255.5% L& Y, 2h
C (reproduction) O | S0 0
AC (age and reproduction) 1,ch1.60 1 1,0h1.6k  L2.67*
C X Subj. w. Groups EBrror (c) 1,122.89 kb6 2 Bl
BC ‘22 1 52 L0011
4BC 1,086,811 1,861  z2.7%
BC X subjl., w. Greups Brror (be) 2,030.68 kW& Wy, 1k

* Slgnificent at the .01 level of probability.
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age groups, but no significant differences were zeen in terms
of combinations of presentetions and reproductions for either
age group sione. The method of presentstion whether horizon~
tal or vertieal hsd no significant effect wpon the number of
errors found in the reproductions. The dimens!on of repreduc~
tion, whether it was vertiezl or horizontal, also failed to
show any significant effect upon score,

In order to study the effect of sge 1ln the areas
vhere significant differences were found by the enalysis of
veriance, "t" gcores were computed between the mesns of each
of the kindergarten and first grade groups for the four
combinations eof presentations and reproductions, The result-
ing "t gcores are presented im Table IV aleng with their
levels of significance., These scores indicate thai wharsver
age was & factor, there was 2 significant difference between
BERN SCOTed.

Although separate groups were not selscted on ths
basiz of sex, the random sample ol subjfects wuy composed of
ten girls end fourteen bLoys in both the kindergarten and
first grade groups. Since the analysis of variance indicated
that there waz no significant difference among subjects in
terms of treatment conditions, "t' scores were computed
botwesn boys and girls on the baszis of the means of the total
scores including all four treatments, Teble V presents the

wgt goores based on these mesans and Indicates thet there was
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T&blﬁ IV. -

"t" Scores and Levels of significance Between Mernns ol Hodified
Bender -cores for Kindergerten and Pirst Orasde Bast
Greenbush Children Representing Four Combinations
of Present-tions and Heproduclions of @

Visunl~Hotor Tusk,.

(9 21 nations of Presentations ané Reproductions
Grude H=V - Y Vel
Kindergarten 4°17.33 16,07 M<16.41 41641
t=2, 50% ey t72.30%% t=2. 25 Lo S0 ke
First - 7.37 4= 7,84 A7 5,07 R AR

¢ Significunt st the J0Y level of crobebility.
**  ignificant at the .02 level of probasbility.,
2 Sirnificent 2t the (0! level of probosbility.
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Tavle V.~

*t¢ heores between Means of Modiflied Bender Jcores for Brst
Greenbusii Kincergusrten, rirat Sude, ani Totil Croups
of Boys and Girls ia a Visusl-Motor Task.

Kindergarten First Graede Total
Boys 473,34 =30 08 52,11
t-1.1k - .07y L. L

Giris M=5G 30 A2, U0 ey 5C
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no significant difference between the mean scores for boys

and girls at elther the kindergarten or first grade level.

Thiz slso held true when both groups vere combined; that is
all boys and a1l girls.

2. Qbservations of Subjects' Behnavier,

In addition to the statistical dests obitained, the
investigator noted the verbal and non-verbal belhmvior of tre
gubjects while tney reproduced the flgures. Thesoe observa-
tions indiezted that differences oexisted between kindergarten
and first grade children,

#ny of the kindergsrten chiidren verbalized mesning
in the Bepder figure thal they were drawing. For exsmple,
one child ss1d of card number sixs "This looks like two
snakes.” Another kindergarten girl said that card number three
locked 1like s Christmas tree. This type of physiognomic be-
havior is described by Werner® as pert of the mesningful
graphic deve opment in children, The kindergarten children
generally took a quick look at the Bender caré presented to
them and ¢id not look back whbile they completed thelr raproduc-
tions. several of the kindergarten childrea traced the stimu-
lus Dender card with a flnger while making the reproduction.

These children did not appesr able to curry the percept
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through the perceptual integration phase to the actial repro-
duction. The vast majority of the children were able to
carry the percept well, however, sven though it might have
become somewhat distorted,

The gensral observetion that could be mede nbout the
kindergarten children was tiat they guickly viewed the Bender
card snd carried the perceyt to tne reproduction without
corrections,

The cbserved behavior of the llrit grade children
presented & somevhat dlifferent picture. They appeared not
only to be concerned with the repreduction of the stimulus
percept, but also with the motor coordinstion involved in
making the reproducticns accurcte, In this istter regard,
they would continually check back to the stizulus card in
order to meke appropriste motor asceommodations in Lieir offorts.
They were also consideratly amore critical o. their work in
terms of verbal coaments sbout thelir reproductions than were
the kindergarteners. A self-consciousaness and an awvareness of
appropriateness was characterlstic of the first grsders. ‘dotor
control appeared to be more ilmportant to first graders than
to kindergartenerz. In this regerd it 1 interesting to note
that sccording to Table IV the level of gignilicance waz
lowest whenever a vertical reproduction was involved. Although
the perceptusl shift was mede with facility, errors in fine
moter coordination may tend to cancel cut differences in score

a8 chronological age incresses.
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Comments were made vy children in Loth age _roups
regarding the treatment in which the reproductions were oa s
vertical plane. In these cases many children said that it
was difficult for them to draw the figures. Since there were
ne significant differences in mean scores for these treat-
ments, it would appear that although greater effort may have
been required to work in this posturzsl condition, it did not
affect performance,.

In terms oi posturcl approaches to the tas. presented,
there was no common denominator in terms of body position
used in any one of the four comtinations 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 .iné 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
wzs there any observable indicetion of lack of motivation,
This attentiveness to the task might be accounted for by the
value thaet young children place upon a game-playing type of

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

On the basis of the statiatical treatment of the
dats by the snalysis of variasnce, hypotheses cone and two were
accepted hecause of the lack of evidence of difference due
to treatment conditions. Hypothesis number three wes rejected
which indicated support for significent differences in mesn
acores due to incressed age,

The next chapter lsz concernsd with sn analysais of
the results in light of the sensor,-toni: t&ao:y(anﬁ the
implicationa that the results of thlisg study bave lor the
texching of handweiting.



CHAPTER 1V
ARALYBIS AND IMPLICATIONS OF THE RESULTS

This chapter deals with the suslysie ¢of the results
of the study in view of the basic tenets of the sensory-tonic
theery, and considers this theory in light of its appropriste~
ne3s as & uselul basis for educational practice inm the tengh~
ing of handwriting. Poriphersl moter practices in the initial
teaching of handwriting sre discussed with respect to thelr
eonformity to0 the results of this study and the organissic
viewpoint. Finally, suggested ucilvities of g central nature
are given whieh conform with ihe results of this study end
the sensory-tonic theery.

1. Apsalysis of the Results,

The two basic tenets of the sensory-tonic fheory as
were discussed previcusly, invelve the concepts of sensory-
motor interaction and dynamic squivalence, The results of
this study inmdicated that five and six year old ehilddren were
able 30 make perceptuasl shifts from one dimensional plene
to another with relative faeility. These shifts invelving
tae basic tenets of the zensory-tonic theory support this
thecreticsl spproach., Comments mede dy the subjecks while
reproducing the vonfigurations regerding uncomfortable feel-
ings in making vertical reproductions also support orgenismsie
unity apd the tendency of the individual to seek postural
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edjustrents, As further evidence that writing is sn organismic
task, there was smple evidence of physiognomic behavior ex-
hibited by children vho resd individusl meanings into the
configurations and formed mesningful percepts for themselves,

It waz demonstrated in this study thet perception as
measured by the Bender copy board lmproved coasiderably with
increased sge. Howsver, since {lve year old children were
&ble to make perceptuasl shifts from one dimension Lo another,
it could not be determined a1 what age thiz abllity begins to
deveiop. Although the instrument used in this study was
appropriate for testing the stated hypotheses, it would be of
theoretlical valus to determine the maturstional level at which
perceptual shifting affects graphlc reproductions. In a
future study, three and four yesr old children eould be
utilized usging geometric configuretions appropriaste to their
age level such as ecircles, sqguares, triangles, crosses, hori~
zontal and vertical lines. It would also be of interest to
study percepitual shifts with young children zhifting on the
same dimensione)l plane with presentstions in frent of and
next to the area of reproduction,

In terms of the present atudy, the sensory~tonic
f1ield theory of perception appeurs to have functional value
8 & psychophysica)l basis for the teaching eof handwriting.
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2. Periphersl Teushing Practices.

In viewing present-day tesching prectices in terms
of psychophysical theary, there appesrs to be considersble
inconsistency in tecinique snd 8 lecs of theory supporting
the technigquos utilized,

Wit regard to the amount of structure and control
given to the beginning writer, the varistion runs almost a
full contimum from sentrally-criginated activities to
aechanlzed aotor training activities.

The most structured and motor-priented systesm reviewed
wag the Palmerl method wherein the student practices line
gpon line of verticel and oval strokes to prepars his
muscles for writing., This system lmplies that writing is
learned up through the srm. Spswlding® implies s similar
frame of reference when it is suggested that 17 letters are
made incorrectly, they are then pictured incorrectly in the
mind., And agein it is asserted thet handwriting iz & basic
means of overcoming the confusions and reversals in reading
from whieh zo many ohildren suffer., This type of thinking
and subgegquent practice tends to highlight the imporiance of

3 Clyﬁ@ GC. Tister, wWrltins i CERINIEY 8. ARG
Grages, Wew York, A.H, Palmer Co., 1ids W p.

bl ﬁamalﬁa ﬁiaﬁap Bpalding and Welter T. Spalding,
4 i s .‘,vﬁu._, PERG LILE % E'W y‘%ﬁ?iﬁ., mw{ﬁ&ﬁﬁﬁ I}:&Q& %
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periphersl behsvior, anc gives sriority to treaining muscl

s

4

activities. The same frame of reference 1z usad with respect

to posturel structuring. Fraam&nj gives explicit directi
for poatural positions that tne learner shouls take both
the blackbosrd and at nis desk. Jimiler lnstructions ure
given by ipaiding:

it with hips against the nacy of the chair, Myt
coth feet on the floor wul pri 1o “rassure on toew,
nor in the knees, Uit with the hesd pushed up &s
hign &3 porelble 30 a8 %o Lave no wailsht on the
wIrms es they rest on the desik. Tip the vody {orevard
but ¥Fesp 1t ehoul two fnches auway irom bLhe dead,
Put both foresrms on the desk, with #lbows jusi
oy the front wdys ot tine desk., Heepn tia sivge of
the psper paralliel 1o the writing arm. (filke a
railreoas tracs, the ern i one treach and e edlw
oi the papar iz the othar,)™

Bxact instructinne are given ars to wliing the pencll:
Hold tne penclil between the liunt and the tolird
finger. They are held opposite sach viher to form
3 wvise. Hound the index finger and uveldé pinchling
the peneil, Hold 16 et the pluace wrere Lue point
pegins. The penall suould ile on the index finger
Just below the knuwohle ..., .7

I -  n e :
doble” tewes 2 middle-ol-the-rosd spyrosen by
suggesting that beglnalsy writers pesctlee dreving siice

Tigures, straipit lines, and clreles o writiog reediness

843

at

3 rrank 4. Freeman, Qo we Ve decosdor, Colualug,

(hio, caner-llozer Co., 1064, p. 1.
b inelding snpd Spalding, Op. Lit.. pe Lo,

7 Ibid., P. OV

é 9}'! mmriﬁ% %E‘L&, k ‘!, N _. s it &
How Tork, Feble and Hoble Inc., 1902, b. 2.
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activities. At the seme time, however, he suggests that the

actual initial writing be begun on warvied tvelve-by-olghteen
inch newsprint, offering little structure to the pupil, This
lsst sotivity is more im keeping with a wholistic view of

the handwriting process,

3« Contral Teaching Proetices.

when the pre-school cohild beging to scribble and then
draw no one insists that his hand be guided s certaln way or
that he assume z stereotiyped pestursl condition, When he
enters school, however, it is often insisted upon that his
peripheral motor behavior in the writing proceszs be highly
structured, The results of this study indicete that graphic
behavior ie ¢ highly individuvalized matter and that there
iz no common dencminntor of bedy position ln its perférmance.
There appears to be no right or wrong wey ln which to sit,
Thomes’ hes stated that arguments of how to hold a pencil
have heen going on for forty years with no exd in sight,
This present study would suggest that there 1s no "rightv
way to hold a pencll; this too is an indlvidual mutter,

The results of thiz stidy suggest the utilization aof
wany current practices in the tesehing of handwriting other
than the rigid spproaches previously mentioned. Formal

7 4.C. Thomas, "Trouble with Hsndwriting®, Grade
Tegcher, vol. 92, Ho. %, smy 19%%, p. 51,
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writing would nost sppropriately be bogun in {irst grade based
upon individual reandiness. The Bapdepr scores obisined by

the kindergsrten children in this study indicsted relatively
poor moter coordinstion and in genersl a lack of readiness

for rine motor activities.

Sinee handwriting is an orzandsmic function, activities
which are basically centrsl to the individusl rather then
peripheral would be siressed, The following activities
selected fron tieadley's work secem appropriate 25 pre-~writing
experiaences that would fit the sensory-ionic model for the
kindergarten«aged youngster:

1, Finger painting and bruss pslinting.

2. Pesting; cutting and tﬁ&fin@ﬁg:fer.

a. Irewing on peper and at the khosrd,

. Laeing shoes and tying knote and bows on

shoes OF on Work sprons,

5. Buttoning end usbuttoning, zipping and unzipping,

snapping and unsnepping, beoking end unhooking

fastenings on their own clothes, on doll clothes,

or on costume clothwsa.

dndeling with clay and other medis,

Turning the pages of books.

flandling cerds fTor matching games.

Posting pictures with thumbtacks or pins.

10, Arvanging Tigures on & feltboard,

11, Hendling, manipulating and even spelling out
words with molded Torm letters,o

Other setivities involving knovliedge of Lody parts,

[+
¥ & @

AJs
»

soll~-goncept, snd directionslity in terms of wp and down,
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left to right, snd the use of space, would also be appropriate
as pre-writing aoctivities,

The results of this study also suggest that the
transition from drowing, peinting, and modeling activities,
to applyling graphic symbols to these percepis should not be
difficult ones eye-hand motor coordlnation has maturzted to
an appropriate level, According to the asdsptation of the
sensory~tonic theory to the process of handwriting, the
importance in handwriting is not in bheing able to copy
symbols, but in the physiognomic link of the symbol to the
refearent. Pessg refersz to this type of organismic approsch
in the following passage:

Ask the child what meaning, 1f sny, he hss atiached
to his symbels. Tet hiw have the %nn of explaining.
Aelp the child to szee the relationship between his
tgymbol system® snd eny meaning that he has sttached
to 1t. (This is whet we sre sll trying to do later
28 we tench reanding and spelling.)’

The coordinationsl aspects of writing should develop
with reletive fecility in sccordence with visual-motor
maturation, prectice and appropriate models,

The results of this study would suggest s word of
cantion teo those responsible [or formuilation of school pro-
grams, With the present crowded currioula of today's schools,

it iz important that efficlent use be made of the time thst

9 Don Pease, Cres g MELLIRE L1 tae tisnentc
Sghoal, Hew York, Exp@ﬁ~“1@m Preg. , 1964, p, 20
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is savalladble for imstruetion. It isg increasingly important,
therefore, that time not be utilized in sttempiing to teasch
visual-metor skilis before the Individusl is resdy for
thelr performance.



SUMMARY AND CONCLUSIORS

Kindergarten and first grade children were asked %o
reproduce the configuwrations on the Bende

four combinations of presentations and reproductions on two-
diaensional planes. 4 special two~dimeonsional copy board
waz constructed for this purpcse, and protocols were ascorasd
using the EKoppltz Developmentsl Zcoring System. Adequate
reliabllity ves established for this Instrument by s test-
retest relisgbllity study,

The results of the stady indicated that there wes ne
significant difference for any two of the four comblnatlons
of presentations and reproductions for elther the kinder-
garteners or first grade pupils, There were significant
differences, however, for all combinatlons where age differe
ence was 8 faetor.

The findings of the study were discussed in terms of
thelir conformity to the sensory-~tonic fleld theory of persep-
tion, and found im keeping with {ta basic teneta, Five mnd
slx year old chlldren vere found to be able Lo mabe perceptusl
ghifés in wvisusnlemotor flelds with relstive facility.

The sensory-tonlic theory was discusesd in terms of
1ts appropristeness as a theoretiosl basis for educationsl
practice in the teaching o handwrliting. Valng this theory
83 suth a basis suggested certain kinds of Gestalt or
whplistic sretivities for young children in thelr preparstion
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for handwriting., These soctivities were contrasted to peri«
pharel and motor activities advanced by meny commercial hand-
writing systems used in schools today., This study and the
intergr&tation of the sensory-~tonlc theory advance the
gentral or organismie types of esetivities as more mesaningiul
and valusble to the youmg ohild than the motor sctivities
with which they were eompared. It was also asserted that the
rigid postural positicone advanced By the ncomperciel systems
revieved were out of keeping with the developmentel function-
ing of young children and were ov.ozed Lo the orpanimmlce
approach of the seasory-tonic theory.

In terms of Puture ressarch, 1t was suggested thet
gince five and #ix year old children wers able to make the
kinds of percaptual shifts required of them in ihis study,
it would be velugble from a theoretical viewpolint to ask
three and four year old children te perform similar functions
using zeomeirical configurations appropriate o thelir sge
level., This might establish the sge et which these abilities
genersily develop. It would also be of interest to study
serceptual snifts with young ohildren shifting on the saue
dimensional plane with presentations in front ef and next teo

the ares of reproduction.
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APPEHDIX 1

MODIFIED EENDER SCORE:S FOR EAST CREENBUSH KINDERGARTRH

CHILDREHN

Subjects

A 19 1® 21 13
B 16 18 17 .
C 14 1% 14 21
o 21 20 1?7 19
B i3 lg 16 16
¥ 10 7 3
G 16 1% 12 i3
H 1 16 17 26
1 26 18 &0 18
J 18 16 15 21
K ik 13 16 ik
i, 1k i7 13 16
o] 12 11 12 12
o 5 52 £ 23
O 2 4
P 23 2k 24 23
Y 1 16 1k 3513}
R & 23 24 >

i 16 16 1% 1%
T 2 e 23 Yy
4] 12 8 ir 1c
¥ 10 11 3] 1
W 16 19 16 16
A 20 20 17 18
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HODIVIED BEHOER SCORES FOR BasT GREEREUGRH FIRST GRADE
CHILDREX



APPRHEDIX 2

MODIFIRD BENDER SCORES FOR BAST CREBNBUSH FIRST GRADR
CHILDREN

Subjects

W
c 7 6 & 6
D g é 5 &
B & 5 5 5
P g 10 & g,
G 2 4 b L
: ;o ;s
7

J & 6 & Z
K Y L &

L 7 8 G 4
M 12 1¢ 11 11
q 10 10 12 12
¢ ¥4 3 6 6
P 11 g 1k 11
¢ & ; 10 10
R & & 1o &
g 7 6 7 7
T 10 11 11 10
L] 1l 12 12 11
v g L, 3 4
Wy b 3 3
X u 11 11 ¢
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APPENDIZ 3

ABSTRACT OF

A review of the litersture on the tesching of hand-
writing indicates that there 1s neither « psychophysicsl
theory to support educationsl practice in the field of tesch-
ing handwriting, nor is there & consistent spprosch in tiis
area of teaching.

Percepturl theory was explored and discussed in terms
of an approprlate psychophysical theory to support educational
practice in this field. The sensory-tonlc fleld theery cf
perception appesred to heve value as o theoreticsl basis,

In order teo lanvestigate the uselulnwess of this theory,

twenty-four kindergarten snd twenty-four [lrst grede children

were seliected at random and given the lende

utilizing & specislly-constructed copy board. This board was
designed in such & way g0 thet ihe Bender cards could be
presented and reproduced both vertically snd horizontally
allowing for four cosbinetions of presentations and reproduc~
tions., The question wss reised vhether or not kindergerten

and first grade children could make certain perceptual shifts

1 John F. Array, doctoral thesis pregented 4o the
Faculty of Paychology and Bducation of the University of
Ottawa, Ontarie, February 1967, viii~-57 p.
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and postural adjustments when presented with geowmetric
figurez on verlous plenes. The individusl test protocols
were scored sccording to the Koppits developwental scoring
Bystem,

The dsta was analysed usging a two-by-two-hy-two
analysis of verisnce with repeated measurss ovn the last two
facters. GStatistica. snelysis of the deta indiested that
both kindergsrten and first grade children were able to amke
perceptual shifts {rom one plene to another., There was & con-
siderable decrease in score from the kindergarten to the first
grede which indicated that the type of perceptual development
being meaauraed in this study wes cpersting &s a developmentsal
phenomencn. The results of the study were supportive of the
sensory~tonic fleld theory of perception.

The zensory-tonic theory and the results of this study
were expilored ss & basls for educational practice in the teache-
ing of handwriting. Current teachlng practiees temd to fall
intc periphersl-motor types of teaching techalques snd central
or organismic amctivities. This study indiceted thaet organismic
approaches are more in keeplng with the developmentel functions
ing of young cnildren.

sugzestions were made regarding Nuture research in
terms of establishing the sge lsvel at which multidimensional
visual-motor perceptuel shifting skills develop.
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