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the present investigation, an- al:tempb was mde I:o identify a.

lesrning disabijjit.y defrned hy a ch;racteris:ic- pabtern of ’ 3 _' 'f N

inconsiaten;:ias between v;rittear and.oral schoo]:“‘,perfomnce. Ch:lldren\ % ,".:'..;'-

: wi:h nt. least ;averag; ve-r‘bjtlt Bki].ls were describe; as‘ being ur\able t:o " . ‘J:-‘*.
x .,:.:1 pruduce coherent detailed m:il;ten pasaages, and their HISC—-R Coding P A .
' .. ;;cores were depressed s;[gnificantly 1n compnrison to theit othen‘:ﬁ};'
: aubtesl: acorea._ Lahelled sa Godi.ng Disab:l,lity (CD), the disorder wa;

5-'_- postulated to he a fom nf apraxic dysgraphia occurring in the absence
.ﬂ Tz A e

of verhil/linsuistic deficits.- Twe;rb children whoae Coding acorea. .

g . S . \'u e, ] Eah

were at. least 3 pointa luwar than the:l.r' Vocabulary scorea were Uk

: selecteli for the Uoding D:laab,led group. 4 ‘l'hey were mar.ched o age and

e

sex u:ll:h children who showed minimal subtest sr:atter. - The it

s u: y Similari:r_;l.es 'voc;s.hu.lary, Block Design ,- and Coding subtesta, the s t-;:". e
. Peabody P:lcrure Vocabulary 'Ibst:, and a modified vera:l.on of jr..he
. c.'\at:rs-l.!acciriitie reading cc;mprahensirn- test 'were adminisl:ered*’c‘d hoth 1 "J : o
; grt:;lrps. Becﬁnus' the: Coding Disahility was pual:ulnted to be ..I ;
r:eurologlir;lliy. xiar.ed. and independent of exl:ernal :lnfluences, ‘ \"I/-
L measurét;etrts‘ ‘were rgReat\ed undér low and h:l-gh motiration. ];t wis . 1 ;: > ’,'ff:-b_-‘ " '. i
j predicl:ed that, ﬁer high rzoti#ation. t.he CD chﬂdren wuld 11rprov;= ¥ ‘\ 5 «.,
significantly on. alf rcltrres except Goding and Writ.ten rec.a'l].'.. 'me - ’. ! '. .“'L
Control children were expectt;d to ir:prc;ve.on sll scoraa.' '1'h:|.a ‘,;' "‘ 5
% hypotheqis v.ras confimed- chnn,ge rc'ores differantiated the l:wo groupa ’
S unly on: the Coding and Writ.r.en r‘ecall tenta. ; m ;}ung- point r.o ‘
; ;‘ '-."‘-: 3 r' o= >
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Unexplained underachievenent 1n school child,ren has 1ong been

. & -
recﬁgnized as ‘a major concern to educators and other profeesionals in .
‘\, = the field of chiid behaviour. Over l:he paet 15 t.o 20 yeara, increused

v |

research 111 the area has 1ed to greater tmderstandiug of m.nny prohlems ; . .

”,once 1dent:l.fied ae lazinese ‘poor attitud’e end atupidity. While ) n
'there remnin children who are unmotivated uuintereeted » 0T dul],, .

. nthere who may ouce have fallen inta one uf theae cetegoriea » have.

_been found tc be auffering from hardwired neurologically mediated*

defects n(mr knom as learning diaabilitiea. Initial-ly a cal:ch ell.'- e

diagnostic label eubauming any type of learning disorder learning '

dieabilities ha\re come to .be aifferentiated by a‘nd categorized under "
a7 I =
8 "three general heaﬂinga - the dysle.xias or epecific readitlg disorders, '

[

the dyecalculiae or. methematic’s' disabilities and the dysgraphiaa or
e _disordere o:E writing. Authorities 1n the area 1ink these specific

..lﬁrning disabilities to specific deficits by conceptualizing then in_

o

—

A terme of a matrix whi_ch reletee acedemic achievement ekilla to
) neurocognit.ive functione. It 1e poetulated that reading/spelling
' disordets are ‘assoclated strongly with deficite in language and it
.sequentiallanalytic skills, and are also influenced by poor ;
‘viSuo--npatial abilitiee. Arithmetic problems are thought to reeult
frmn impaired viauo-—apetial und aequentialj an.alytic ak.ille. .
"Dysgtaphias, on L'he other hand, are primarily associated v:l.th poer.
i motor planning .md execut:l.on skille, plus deficiencies in eEquencing

and visue-epatiel-abilities. it -

< . - . .Byfar the post common and most widely studied of the learning’ - W




q,'inabil:l.tias are the dyelexias. mesa cin be sub:livided into two main

s

grnupf, reading disorders nnd spellingjinnbilities (Boder, 19?3).

'I'he former seem to involve a central 1anguage proceasing dyatunct:l.on

moat evident 1n-ora1 reading. i menifents :I.tself in'a vari.ety .of
iy

v uays, including pnor word attack ak.i.lls i.lnproper pronounc:l.at.lon,

1nl:erchangin3 of mrda with a:l.nilnr meanings » and guening at unrds on
the baB:I.a nf a fen 1el:1:ers. - The spelling dianbilicies appear nn

letter sequencing miatakeﬂ, letter reversnla and rotatinna » and

- _ apelling errors chnractcrized by phonic cnrreetnens. 'Ihese aymptome ‘

-

) suggest that the spell :I.ng diaorder 18 due to a vinuo—smtial amd .

eequent ial/snal ytic ski 1ls deficit,

Children with specific mathenel:ical def:l.cits rnrely shou amy. W

difficul‘ties with read:l.ng oT spalling, although some 1ndiv:|.dualn du

display both math nnd reading type disnbilit:l.ea. Relal:ively litl:lc
I:eaenrch hna been dnne into the dyncalculias, hut 'Rourkn and Finlayson
(19?3), E_nurl:e amt Strang (1978), and Enutte_ (1978a, 19?_81:) have
dinconered that math disabilities n.ny: resulc from either cis'up-_spatinl '
deficitl or poor language development ., iftez‘ noting « problems uith'i .
ordering and sequencing cf m;mbe‘rs, in nddit:l.on to difficulty in

reading and understanding written ar:l.thnel:ic » Kinsbourne (19}?)

concluded that sope form of symbol decoding dysfunct.:l.on was prenent.

As - 1p the case with the math diesabllities, little research has

' l:ieen doﬁe into the 'disorders -of writing. It has been found that

_E_!yugrephiai tarely occur aione, hut are most c_onnnnl_y found im’

FE Lotha - I - B Lt R e
SRS R - . . s . Lt .
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. . cunhins.t:lon u’ll:h nther foma of learn:l,ng dlsabilities, particularly
i . ¢ ¢ s
o - dgslaxiaa or dysphasiaa. Kaidoo (1972) haa *isolated two such “

W o " :. Bubgroups of dysgraphia. All:hough they manifeqt themselves Jn e

slmilar mqnner v the 8 bgroupa may be differentiated on'tlhel basis of

’ C thelr a.ppar_ent_-underlying defects, The first type of writing: ’
difficulty aﬁpea’ra- 'tlo be caused by an i_nhéreti_t malfunction in ¢

L llngulstic procesaiug abilities, s‘;eulzi-fically-, phﬁnetlt amllytlc

'ski g (Naldoo, 1972 | Hecaen and Albert, 1978). This disotder

. us 'lly involves bizarre, dysphonetic apEffing errors charscterized hy
‘omisgiéns of entite syllablea o% inclusious of u.nnecesaary 1ettera and

E phonémes. Because the spelled watd is so unlike the original

L

H

children aufferin,g from thls disgorder are often investigated for
. hearing pro‘hlems. They also experience extreme difficulty with oral

resding, often excluding parts of vorda or inclu.ding sounda that

’Ipriuted text ls usually intact. AR - - )

*  Another form of dyagraphia,' also characteriz'ed by 's;:g‘llihg
t1:|11.ﬂt£lluz£l. is that wh:lc.h sppears to pten from defects in visuo-apatial

skills., Chfldren affected by Ehis problem ,appesr to 'be un.a.ble to

percelve the propermorientation aud fomation of printed aynbola. '/
LT A

. 4
. Consqquently, they produce or reproduce letters and nusbers in’ a
_distﬁted manner . Such diatortiona include severely alauted wrlting,

perseveration (es;:ecia].ly in graphemes wlth many 100ps), and mrda

broken up by improperly placed b,lmks.' f&pel_ling. m}iatakeg‘ are_more

2 ST A .
v ' .

1likely to he: phonetically correct, since there .are’ mo apparent '

r

I

ATy
]

3 . .
,‘_.._...._._.._ B e T e I N
N - - - -

R e s PAGE 3 .

S

ahould not be I:here. Readiug comprepenaion -and copying of words from -

LR
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G R Y e ' TR erh
linguiatic phonemic deficit,s. 27 Hot surpriaingly, this, form df p —
' ',dysg‘raphia 18 mnst comnonly .ar;::ompanied by disordera of arithn‘nel:ic in :‘,‘ '
% ” uhich the chil;:'l‘cannot seem t;o nrganize ot prodm:e figures .on l:he page | e X
| - .;il:‘l.‘ Ila"’lt;g'ic-ai; m_anner. ,.‘Consgqﬁently, although r.he ch:l.ld may understand ‘ ; _
-'-_":the coucept 5“’3 19 ’t“:i "';o demnftl‘ate, his/her hallhaznrd mauner of _;.
’m-ir.:l.nlg dnﬁ' “the ‘nmeraln ofl:en ‘reault.a in hié/h'c‘ar performing the_ I e :, 1
u;-}f':gpern;ions on, the wrong ‘nunbera. Such arithmetic d;leabil:l.ty may “be . k% :‘
‘ ,,_:élo;elfllréia)‘tlecll”i':oId:l.sordafa .of ;rr:l.t:l.ng ,v:l.slml motor 1.‘1tesration and' Ry “ ,‘,:, |
s W.ﬁ ?:Bhb‘;'t; tet‘;n me;mry. . Siegal aud Feldman (1983)fnund t:h;at‘some ch:l_ldren :“.' o
i 5 e y:u:‘h 1earn1ng d:l.aab:l.lit:l.ea were def:l.c:l.ent on written and“oral shortﬁ -
, _ r.;t:: ;emolry.tentn;, suggeaning that their math difficu]:tias steumeds .
bl {G' .frc’;mlan ix;ability l:o rem'e;nlbz:: the numpen; ;:r Ic-];erationa al: hand. N _ﬂ o 5
; t;;hera were dééiéi;::lt 111 ,yiauo-mqtor co-—nrdim;t‘it;n Iﬂ\it:h may hnve “ :.f- ‘ a I
L "-’-‘: resulted in prol;lé;nls 'with ;rri;:i::.gl Il;a‘..themntical calculat:l.ous an.d ; . ) : y
':_. 'eolut:l.ons. Thi.s w‘rit:l.ng def:l.c:l.l: may account fnr r.he haphaznrdly . ., ‘
: -_,;iritten'math nchﬁnlmrk nhaerved by Ha:l.doo (1972) . : d "

E- ! s [

of r.he well known forl'ns of learning d:l.sab:l.l:l.l:ies and who are often

- g lo -'o" & E, o syik=

: conaidered tor be simply‘ -'1azy . Recenl: ev:l.dem:e (Eeilman antf

v

ﬂ . . 4 0 O

"5r3nn1ze,‘and e.xecu;e voluntary graphumotor movenent. Alr.hough 11:5

% M- O g o " % -
\ . o F

exisl:ence has 'n.ot yel:. been donmnted Heilman and Valensr.e:l.n have

! Va.lenste:l.n, 1379) auggests th&t sume' 1azy children are. not really i

wit

" o
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ufwritten homework.

,clasaified under the hroad heading of dysgraphia.
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oeeura 1n the o

abaence of any other form of 1earning or aeedemie disahility, it mny

be the only pute dysgraphia... _.;] o™ s

]
s W N PRIt

output diffieulties (Heilmnn and Velensteiu, 19?9,

‘-.-
“

Levine et.al., 1981).

. aln

elass end to have o problemeJprreaaing thenselvea verbally. A

1 L

:lv? b

Ihe affected children appeer to be bright in

.
¥ 3]

.

,

'..

A

behavioural eseription of this epraxic dsygtaphio the following

clinical pieture emergeﬁ from paet studiee of children with written

Batkley. 1981,

..g..,'

1

-
s Tee
',.. s B

Consequently, they ere thought to be of at leaat average 1ntelligence

2

however. mnrkedly dyafluent 1n :heir ﬂritren expreanion._

.

L

& and to heve no coneeptual or eomprehenqion probleﬁ_j They are, h..j\

The children

do uell on Verbnl-performance aeeqssnent end multiple ehoicelfill in--

o) Bituation requiring written ou:pet,.quality of work falls dras:icalty

;ﬁurire may be unreadable.

L)

the blank type exams which require mininnl uriting, but 1n any

‘»f;Ihey display very clumsy, elow, and ill formed writiqg.

-

They may be

P “unable to finieh etams within the given time llmita, and wha: they‘do

Sone chlldren, deternined to finish their -

:_sehoolwork withln the allotted t.:l.ne. uy reeorr. to giving very hrief

'anawers eheraeterized by poor ideahional conteat and word omission._fj

]

e T, o

Fuan

“'.

:and laborious chore, refrnin from uriting at alb

Ihey write one or:;;=

tﬂConfueion of neaniug results. 'Others finding uriting an unpleaaant -

'f;two sentences in reeponee to eas&y exam questione and rerely e:tenpﬁ .

The contrest between theit obvious undetstanding

L I_'
= v
.

LY )
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‘lazy or unhptivated (Ba:kley. 1981). N 'ﬂ_ o 4" .
i N "‘ ' . o l f". ‘-."I -. rl" '. ) ) : 3 : ' 5 ,. ! 4 ‘:;:n

i .. ol y - - F _- A . - .3 o

hypothesised group of dyegraphic~ children._ Bet:auee J:he postulat:ed-

perfomnce on all of"the HISC-R l:eate e:cept Coding which :I.nvelves e

. . ..., :<

form of Hriting (Barkley, 1981).- Accerdingly, chin study uill select

W

) -;}' a group of such children to be cnlled Coding Ddsabled (CD), on the "f

~.u g e

bnsis af their 101 Coding scores in centrast to their other HISC-R

o
i . »" a . b . T = -
Vet s - . Y .' . 4

compared with that of children uhh ahow minimnl subteet ecntter. It

on alI taeks except thoee Eequiring uritten ontput, un Hhigh tbey iill

'-x

'by a neurocognil:ive dysfun::tion. 1: shou.ld he nin:l.mnlly affected by

g St
' - -
e b - 3

i W o .
S

4
y v

.',;' y ".T-' \__-

group '8 Hritten perfornenee Hould ehOH ueme 1nprovement. ¥

L r‘t;}"“u er' .‘-_

s g

. reaeonable to predict tﬁat dyegraphic children wuuld display adequate

D I LR

acoree._ Their performanee on various written and verbal tasksgwill be ;3'H

ie predicted that the‘\CD children \r:lll perfom ae well es th.e others -'.,
.' | ne aigniﬂcanuy worse.- rf like all ledidiﬁg disabilitieh,r Coding o

Dieability, or epraxie dyegrnphia, can be thought of ea being eauaed (\

a-externnl variehles such ae notivation. Iherefore, 1n one testing _iﬁz,L‘r
:feesaiou under conditionn of 1nereased lntivation, the CD childred e

: unuld he expeeted to inptove their aeoree on all exeept :he uritten ":

'_Preeunably, Hith 1nteneive prectice and high me:ivation, even the GD A .;Z'”

problen nppears to be speeifiq to grephomotor mevemenf'fit ie .{'LﬁE'Jii:}ar

The preaent 1nvestigatiou uill addzese 1teelf to isolating thie ;:i,_ o

"-'-.'_':tasks isde the Gonr.fol children \mu.‘l.d mprove on’ aIJ. seores. (o B

-
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: Coding Diaability, as it hea been defined for the purpoees of -Hlfﬂ': k| ;
- ey e R 3

ﬂ.iﬁ'hhve encountered this diaebility, or Bimilar ayndromes in their ,~ﬁn

% _t_ r v

:{ ntudiee of general writing disorders.' As a result in ettempting tu

’_Q{"" provide beckgrOund into the neture and etiology of the proposed Cndingf"h

Il?}nifj N Disability, it 13 necessery to rEview releted work in the areea of : J;f_f
S . : g R, S mp R L e e, &
{;}i ’ dyegrephia agrephie and aptgx{;‘“J :j{?":;,-:l:;(AJ}“iif? fh?% ; | ‘ : f{‘
; i;l;. i : Laviee et‘ele (1981) examined uhat they refer to aa ;'“lzhé_;Fi‘;" : E;;
L ;t:J -‘edevelopmentel autputlfeilure“ 1n terma of the various t?;es of * 1 fiz‘{ {“‘
: .'- 'Lf‘}in ‘H' def1°it3 or ﬁ¥°blem$.dirECt1Y 1nf1u;neing a ehild 8 leck et”writter £ ?” 4

;;;Sm -EQ_ production. Not unlike Naidoo, these reeeerehere demonstrated tqe
i *exiatence of three diatine: areae of wri:ing difficul:y. A enell

.H

number 0£ :heir dysgraphic subje:ts exhibited expreeaive 1en3uege ﬂ,..

-t J-_ _v‘

% > *Ln
dysfluent articulnted poorly, anﬂ were heeitant to nnme nbjecta -,_11

= . \

verbally or to read Bimple aentences‘"?ﬂthera dinlayed viauel ‘“:

.( . \

.;"

by NEidoo e viauo—epetial dysgraphica.

Ihese children had dtlficulty

problems roughly enalagbue to thoee found iu :he phonetie dyegraphie :
1dentified by Naidoo d reaearch.- Ihe ehildren were markedly :“ ; X f}

CRT
et
ol




+*

B % y o

in atoring and retricving synhol sequepces, ond they uerc unablc to iz

o s BRI

‘-}has-hcad stringing, sequential finger opposition, and rapid line

b '

drauiﬂg uere clumsy, unco-ordinated hnd apaatic._ Pencil control Haa ?;dﬁ a T
poor uith the most common inappropriﬁtc Hriting tcchniques including

awkwnrd pcncil grip, extreme pencil prcsoure, and fist contortion.ug'-tﬂél““

'-—. B v "
it

Combiocd with the fiuc motor deficits, thia plethora of pencil control t: fﬁjff"i”

difficulties led to illegihle, alow, cnd’tircsomc 1§iting. Iu viaw of "?'

_-\. s = Fll et % < A

An accompanying motor difficulty found to affeot writing waa

finger agnoaia. The children with poor proprioceptive kinaastheticfﬂ

A

feedback wera unable ro Hrite efficiently unlcss they constantly _-h

1

“7 visually monitored their hnod movcmcnts. Even then, thcir wriring wns ?:

extremely slow._ Additiopally, all children uith fingcr agnosia alao '-if-f #

.i

had fine moror co—ordination problems, but whethcr or not thcre




Y 2
..... . i ]

," ‘can’ be divided 1nto three distinct and separate disorders of wrj.t.ing. ol o .-

_l. X . _—\- £

b er
al

N K S A
,%“FQJ ' Ehe phonetic/linguiatic and viauo-epetigl dyagraphias are reasonebly k:f -

j-;”;' easy tu underetand hecnuse of their mnrkéﬂ and obvious patterne of

<‘.

nu Ay

"i; doed concrete errors. Consequentlym they tend to. be more often diagnosed

_-.:,‘I

¥ \

dyagraphiae uhich display no such tengible aymptoma. Because thia

SO e R

‘

bun_m latcer type of dysgraphia manlfesta itself aa a lack of concrete

G, N Fuxther aupport for the existenca of a motor dysgraphia is }‘}-‘"::

ot o . & e 2 .a. ‘
-2 3y =i . o

”} offered by the neurops?chologieal studies of agraphia and apraxia

(Hecaen and Albeq:, 19?8 Mafcie and Hecaen, 19?9- Heilman et al., g

PO 1.- i VR
i f 3

1913, 19?4). ﬁlthOUngthiB reaearch does not deel ditectly with "’f“ff(if'; m:f:

: , Bchool related learning disabil:lties, it does delonetrate the

" exienence of au aprexically mediated form of q;iting disbrder. ”Jiy,a

o _-.": [ = .

' ﬂ:fi ¥ ?I.j';jlinguiatic acrivity.' It is obvious ;har any disorder affecting praxis

. o
e, . £ .

"”fwould 1nev1tab1y have a detrimental effect ou writteu productiun.x;};E:"

‘;-,

fHoreover a limb kinetic type of apxaxia not affecting spoken

'ug'language, but 1nf1uencing hand movement, would produce exsctly the

,"7fieffect poatulated by Heilman and Valenutein (19?9) Guod verbal

'ekills wuld be :I.ntact. bul: the 1ndiv1dual muld have severe ‘




8 ' ol Hec&en and Albert (1978) and H.arcie and Hecaen (1979) have srgued

ol -5 IJ..-:" o0 '.‘:.‘.'.1. . :

' Bt . - ¥ that spraxia interferea wir.h the motor ahilir.y rp fbrm smbola.., Suc.h

,' o : : e, s '.'interference reaults iu. 111egib1e 1ler.t:er fomatio-n and/or inversions

: ; :' b 4 _Ior' rubstitutions of t-he derirrd graphemes. 'I‘hey cl&im l:hal: the major : ;
: ‘ clini.c;al ‘symirumes associaredl‘v:dtt; this probiem would he agraphia wﬂ;h'
:- 1deomotor apraxia asnd aprnxic agraphia Hil:h alexia. The fumer . B :;‘
t\ e 'I .. : 1n\r01ves bimanual agraphia with apr‘ax'.{a limited to. t'he nﬁn-dominant:
& :':_;- -hrl'lldt".b';-This s.yndron;e.is of’ little Iin‘t;aresr. he:e, asve r.har‘ 1t ’
. -.'; . 7_ '“demons!:rates :he s'imultaneoua occurrenceh of npraxia and agraphia. -: It. ' l e
np‘f _‘.-*-Z' L :4 13 uo't clear why the dominjant hand ia not agra;;hic. or rf ‘tt:ere .existau g e
” ! “ 4 “k a- c.ausal relationship between the two disorders Hil:h:l.n thel ’

;‘::".'_.' '.$ . non—dominant.ulilri:‘.‘ -Of greater relevsnr.e. :lls IJ:ixe cas; t;f apr.ax“ic

" - ;’ agraphia' with alezia (ie. ? qombipation of\mﬁror. related writing gt

t-'- : disorder with a readiug ‘disability). % I:;. th:ls syndrome; I:be sgraphia * L

;:_. L ’ ' . ia chara;:reri'zed hy aptaxically mediated dietortions and 1nversions of ‘

; i ‘graphem-ea, a6 well as by paragraphic and spelling errora reaulting 4

. : .'" from the alexia. The authora argug that the agraphia 13 the result of

‘.

B
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/ Vol‘unt.ary mot.cr actiuna, :lncludins vriting, tortectly wil:h h:l.s ‘right

W "
o

hand. Only w:l.th great effort ,was the patiel}t able r.o wr.‘lte hia name,’.}

By .‘ -

'.,—;' end his attelpts to vrite anything else revealed a consiatent pettern

L

- ---
. -

'o.

: ': 1','.,‘;.,;- '-= : oy -f;.-x»..
Demonstrating the co-exie::)enee of apraxia end agraphie eovera

::; only half of the pro'hlem ‘at hand._ Wh:l.le the hypdthetical Coding

Disabled children a::e thought to exhibit: a Canbin.ation of these :_ ‘

[

) :A‘-disorders, it mnst he remembered that. l:.he,ir m’iting dlaorder 13 n;:l: ,"
aeeme;uied by any epparent linguistie mltunerion. As has been e
- atated previousiy; dyegraphi-ae rarely oecur uithout eaae fom of L :‘ :-2
,‘ v verbnl language prohlen (Heilmlm:t nnd valenatein, 19?9-' Barkley, ‘1981‘--':' v ?

Hn‘eie, 19?7), althdugh Siegel aud Feldman (1983) have found m:iting

. /P -
-n-.

dieo:dere 1n eombinetion with, arithnetie and shnrt tern memoty X

3 e L e N A = 5, B o
-y Problems.. It renaina, therefore, to demenetrate the exiatenee of an b
agraphia/dyagrepbia whith :I.a 1ndependeut of any fom of verbal e o
linsuiatic'deficj.eney. 5 : Siten T8 & % COr o8 ‘J' -."" | - o
vae teported hy Gnrdinier (1899). I.n one patienl: orel reading and E

% epelling, u wl‘l aa sileut readiug md the cumprehension thereof I




Fra AT e R A T e B T AT el e e TS
Do B, e SRR = r.' f “ d ¥ _' _', Lt e Be DO ol
A I " -"were intact. Recognit:!.on of numeraln and lettern uus’quick and | ,_t‘ .
: , — ‘ nncumte, ‘as ns mentnl cnmputal;ibn and asight' resd:lng of contextuallyll ] g %
.”:'.:l-‘:.-."- = ; I iaolnted Hords. 'Ihe pat:l.em;'s only difficulty was herﬂtotaluinnlhility ) . _-._ :."-
, : to Iﬂ‘i;e- ) Alth‘bugh she held the pen corf‘nrizg “d attempted the. .' ‘ , .'
2 : ‘ % ':' . ,.t;riting movement . the‘en.d product consieted Iof a: aenin; of- repentin#. "':_"'_*_' : ,
. | :1°°P3-: She was nnal;l.e. to Hrite or print @ singln lntter, aithe:h' _.".-: : L
. spontaneously, -nnlhy'dirent copying frnm :'p:;inted text. Gordininr ‘;
in connluden t.nat aphania'and th:Ls fom of aprnxic Bgrgphia must be " \ ‘
physiolugically d:lst:l.ncl: nym;.romenl, thus mplying tl:at one. ca; exisl: :.'." “’ ; ki :. |
wiuho‘hé":h'efot' 8 : h i ' ; ol ‘_ Fad l-'.; iy
"139183’1“8 ‘P‘"-‘e asr;phia, Dubots e~t all';.(l%s) augsested that th; P 5 b
disordar was - nor, or\ktary en‘tity, ‘but’ coﬂld be broken déwn into mo ,
: "dys.f‘unctions nf basic wril::lng abilitien.“ 'I‘he sn'bjecl:a of ’tha-atudy ‘ -‘" :
A exhibited a aisnificant number nf m-itten spelling errors I;rh;.le ;
‘ maintaining :Elawless oral spelling skills.l Deeper analygj_g gf these "":-."-'.;."'-:'_‘
'k‘;"’ errors fevealed that they were more cmon 1n ‘the - widdle" of. wrd; u'm.- '- ;
pordy '- at ’tne ends nnd thal; they were reatric.ted Ito‘ m:l.ntakes in grapheﬂe I‘}: ""!
‘ e '\ g S E'gler:.tiem a.nd conbinat:ion. 5 'Letter fomafion and I:he ’ i
: ‘ linguiatic/phonetic anpects nf the worcin, nnch as letter l:p sou;]d NA“ ‘::?
t,‘, ‘ :::.I: nnrrelntion, remai.ned .tntact. Finally, fnr half of the pal:ients, ’ﬂn X ~'
. iy, " writing in. .n;an’us.nr‘int unn nignificantly mrse th.a.n nnrnnging anagrﬂ-m ,‘ .a ‘ = J
-1etters (lettern stmni;ed nnl:o :nlnckn ot 'r.il;a). Dubois et al. 5‘-‘Bued B ' ‘ %
Ithat pu,re ﬂysgrapnia resultn from the combinatl:lnn of a de.".ecr_ m .-‘jli.:"-_ ‘ " ;
g:aph&ne -selection ab:l.].i.t:y with ,a graphomotor speeif:lc apra:ia u’hich ’ ': f
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d:l.stort:l.on all.ul diaorganization of writ.j.ng in space and t:lne.. IRDNE T e S .
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. ° s&mnar kesulta wg,re prenented in’ a it:eme study reported b]‘ ..Assal ' ;& } :
et"al. (1970)" who .treated a ];ati’.ent‘ B.ufferiug fron a’ pure agraphi_a ‘.
: ‘aterming from L‘m‘.h.a:acmt:ln@.ram;isc of'several of: the' ma;}or a::teties of tbe" \ :
brain. Upgn e t;.at;l.u-:;,‘ !il: .Iu;l.a nlw-e;iled l:hat all oral'languaga : 1 ,‘
'zlg.l‘“c"'i"’““l inci.uding Bpelﬁg ind’ reading .1| ﬁere 1n|:act. Hental ‘:.:‘:' v ' “ '

% N ORI

arithmetic conT.ltation and viaual recognition of dea:{gna, fnces and

body parts was .also nnaffected. 'I‘here ‘was no apparen: pruia of any bt

_ type. : Aside fr m the w;itin; ptoblen. only 1nl:e11ectua1 funqtioning, iy .
.”-‘an mea‘slul:t;d‘ ijy the ‘H’AIS. Bhowad any.ev!.demr.e of deteril;ration fr:om the T
.estimnte.d premo!irl-ai& .le.vel. Hriting ,. eapecial'ly mrrative urj.ting, was {
grossly nffected. s o 'I’help;l':i:abs productions displs,yed poverty o! c“ ]
ideational 'conteinl;. and genernl 1ncohera;|c‘e.l In Imth spontnneoua and :.-"-;:. ] ’
PR

dictated writing,, bizafre apell:l.ng u:lat.akes and total dinruption of.

punct.uation skills were fuun:l. Direct copyiﬁ .from printed text. vms s

" ot . ‘e O ’

. alao imccui‘ate.? However, the ;roblem was not lim:l.ted only'l:o’] -':.‘.. j:
= § 'y :::'-_".".‘ o " expr:asion involving graphanotor movement, the pgtient alao had % f" . A )
R ¢ :.."':.,-'-" difficulty const.ructing ‘lﬂ)l‘d! u:i.th letter blocks. conaequently, Anal [ :'_-_: : .
S JE an("amcutes (1910, ma) concludqd that the ng‘l.:laphla wis 'a fmion. . "
- e -:' ' . “,_ 'of a baaic defectl in epc.ocii}:g‘ ahility, aa opposed I:o some type of ..':,.:._-:-:-.‘;.:: : “ ' F
L e B e i ‘f;':,f" el T

% On the bania of zheir ah:dj.es of agraphia l:o dictar.inn, Heigl 3ndf R TN

Fradis (1977) postulated thar. sgraphia tesults from 8 disturbance af 2 ’," :
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iR 'J".-‘ transcoding from verbal words into graphemen i_nl:o 3rai:homotor .fj. iy ‘. & R
T e iR D movements.' They ndvanoed a threo a:age hypotheaia which provides an =% o
Tt T B appenling logical basia for explaining agraphia with or without s o o
o g " : i'_:: 5 -', aphas:l.a. It can be argued that when ograph:l.a and aphasin oct:ur in A g

-'conjunction the trsnscoding function‘ breaka down ar. :l.ts eatlieat o e .

'».. r-

l:he ooding process braalr.a dowu. at gne of two points. It'hoy, as Asul

iy 4 ‘

transcoded 1nto graphenes. 'L‘his accounts for agraphia occurring :ln ".- ‘-

.'-.. ¥ S b . oo
1 s I

o '-. - thel abﬁence of disorders of speech reading, or éove.meut. L b ]

Altemtivefy,. the problem may be a ourely praxic one' in wl’lic.h the ,:""' ‘ .

| graphemea.are not efficiently recodcd 1131:0 grophonotor gest'l.u:'eal‘. ‘Ii'd.o ‘ :l-

defect should reaull: ;ln n pat:tetn of .sy't’n‘p:oms veryloi'nilnr to thoae h

disp;layed hy the hypothet;lcal group of Coéing Disable;({'ctsildren. ‘ ,

1 % s tr o
: ' studies offer.ed.auggent thsé writing disabilities cai’ aud-.do eoiat 1 :

;5::. - ,I the abaence of. rea.ding or speech problemo. ‘Such deficita-"ore probahly |

a 2T Ca B mediated at the neurological level by sone form of p;'ax:l.s or encoding
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Nenrological Correlates of Pure Ag:aphia o e, W L R Bty R S T
S a h ; Ml o "_"' T ..'I:' LA ho.
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£y Huch of t.he sciennific study'of urir.ing dysfuncl;:l.ons hu been i -
o ugen Ve S, t * RLRE
b done f::on the neuroc.ogn:ltive viewpoi.nt. Hh:lle t.he dichor.ouy between Rl S
' the v:lauo-npat:lal and ?homticllinguistic subtypea parsists :I.ntu thia B B
literatura, thure is conflict among the‘ experts abaut tﬂnich :lf . S M, o :
elt‘her is r.rue agraphia. It 1; the opiu:l.on of one group that tbe _',.j}, i . 5‘.1-«
W FEas N 3

_ -'-': visuo-lpltial forn 1o the. only cosl agraphin and that 1t resulta from: 7l

1 -2 righr. laferal 1esions .;uh disrupt the spatial organiutionnl
. -i:.,.-.;,‘;ellellI 'l;xerequisite !‘.0 m:it‘.ing. Supwtterq/f ‘the “?i:‘ .
phcnetic/nng“i““ S“thPe' feel thﬂb.-,?titing 13 an outsro;rth of . .;‘.":',- \.
i apoken lnnsuaSe and thar. pure dyagraphia can’ only rasult from'-h" «’ '.. : i‘;
e diaorder of 1anguase procus:[ng cauaed by ]:e‘f-t..hnmiiphem hrain E 1’ ;""" o
g ' mgge. _ A third -uch mller faction srgues that true ngraphia 15 the 3 '.: -»- ::.‘.”_
I-‘ \ result'o-f neither linguistic nor vinuo-apatial pro:es;ing - -,i'." " T -l ﬂ, x ‘:‘
. dysfunci:ions. : ‘Fr;:nm this reductioniafic paint of vieur, the only t.rue r,r‘:,:,
X ‘asrnphia '13 the aprax:l.c form wh:l.ch 13 literally, a gpecific i -g b4 :.:
,{ d.tsabilit)’ Df gr:aphom‘o'tor movlamen:. I'he other‘ fn;ma of agraphiﬂa ar; : ‘t "'Zu",
i m“ider"d '“": o "‘ ‘5""“1‘ a “Il but simply srnptcm of dwvslexia. “ :
3 dyuplunia, and vi;uo-apntial I;!lft;nction.v In view of t:he POBtulated.. ‘.. ,, :
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. 3 P ':-. A -_,' Given Beilman and Valensl:ein '8 (19?9) deacription of. epraxic " . . ’
_."_..I,-_J.‘.."-j'- -agraphia, At seems that they were . referring to rhe 1i|nb kine\tic form S ". \
- T TR ™ movemeu:.‘ dieorder. First identified by Leiplun (1900) limb P S

. d Irinetie epruia is characterized by impaired poaition eenee, 3 "'::.,:.,f' ._'-‘-\\-"?}’--:4.;-,_:,,1-
. . ";i". . spesticity, aud diffieull:y 1in performing purposeful voluntary vy ,-. = -
& '3 . muvementa. .5mﬁ a disorder muld have pronnunced effectel on fine e § x
5 r - . -4 ‘ ' ' mol:or tasks such as writiug.._ 'i'here hes been very little study into-':j. : -

& g ‘ ‘ p the neurologigal besie of limb kinel:ic aprexia, and whal: haa been done . ‘_'{

4 '- a' ; . ' 1-_ hae failed to Produce any clenr evidence for e:racl: loulir.ation of ' 3

p'!' _-' , 3 4 function. ) Leipnan epecular.ed that the problem lay in damaae to- che _f .

:i ._ ‘ lnternl areas of the dominnm: hen.inphere.‘ Brown (1972) cir.es - X
s l,‘ Denny—Broun (1938) and Neileon end Friednmn {1941) as p.lecing the I" .".'...
: lesir.ma in r.hyfron:al lobes and the cortical mtor area. Luria % : " ‘ l“‘:. ;

: % .- v | F e . . -

: /\T) o (1966) auggested that it might be ettributed to ptemotnr lesions ib."*

_ ‘i 4 .‘, the poar eem:rnl regions of the corte:. ‘ . "' _";:; . =.' i _:..‘”

4 i N ""N ., Anpt.her fom of aprexia which u.ny “be: relal:ed to agrephia ie the 1. . , ¥ .

‘_'_i "“ . iden-mutor variety, uhieh ia eharacr.erized by an inability to carry | . _ 1
: I ! ' out simple movemenr.s upon comand. Thoush the patienl: underatande x B, o %

s ' a wher. is required, s/he appeare I:a he able to transcude oniy & part if "
H‘ :: & Y any, ‘of the ideation into motor uovenent.. Thie resulcs in bizarre, ,'-:;' 3 '.- |+
“ l gL x “ e but vasueiy relevant appr;ximtioue to the desired geeture. Hithin B i .
: . r y r.he franework of wril:ing disorders, l:his form of apraxie mmld be \ — o ¥ :
{: ' e exemplified b}' ‘the patient :who could write only parts of . mrds : X a1 {
-‘~. - p o H eorrectly.' Leipumn argueli that idemotor epruia ia t:auaed Priurily 5 : ’ ' .
“ { ' 2 by lesions in :he area of l:be domin.ent.’ suprmrginal gyrus. : .
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o Additional 1aaions of the corpus oallosum uould reeult iu aimilar 33 [

a

eyndromes related to the non-dominant hand “the’ legs aud the facial

& . 0 L
_“area. .Thie .'localization was uniformly accepted by leipman’a , . o L \
; ; i ™

. By . eo:i‘;emporarie‘ls,and reﬁaina 1n effect to the preeent day (Brown, 1972). & 4

L Y d | ; . o . 3 5 o . . Le . ovin
4 . ; . - B : ; ) it ¥
- . e N - - r ' - ' L > . N L] " .

-

According ta Heilman (1979), the general consensus of opinion is i ;""‘.” i

. .
y . - -

= that apraxio agraphia is due to a combination of callosal dysfunction »\.. . f_'-".
and dominant hemiparesis. Geschwind and K.aplan (1967) and Gazzaniga - -
' et al.-(k967), in their atudies of commiseutotomy patiem:s, report A | ’
. direet relationnhip betweensrallosal leeions and Iopraxic agraphia.i‘n ‘
r:he nnq_—domioant hand. ‘I'tlap‘peare that, prior to lesioning', the . |
] o d(;;li'nla.t;lc hemisl:.bhe‘re .uses" the -cm‘:pusi cal'lggm‘as e means of "‘ i ¢ SO
] ‘cormmunicating with the non-dominant‘ hemisphere, and aseiating 1I: ih ' g . ‘
';: 3 } the mechanics of uriting. Hhen the collosum is aevered,‘the : : X
o ‘5;1-;'; ' i::-' non—dominant hemiSphere no . longer receivee inetructione ftom :he F #-tii.‘u
: ‘: . .‘: dominant half, thus rendering it incapable of activating the 1? |
' non—preferred hand to write. Writing remaine.ihtact in the doninant 5% wi'f'.‘
. - . heod hecause the neural honnectiona be:Ween ii and ‘the hemisphere .‘ :
5 controlling Hriting remain 1ntact:. These studies 'imply that’ the §
‘. dominant hemisphere functionally controla writing in either hand E
o using the corpus calloeum as'a means “of ::onveying instructions t.o the ._' o S 5
_ o non—dominan; uhen it 1is neoeosary to.write uith the non-preferred _ ;I'
- - y hand. Consequently, it can be arguea that leeiona to the’ dominant ?; ‘
it 2 N o A i
. i xhemisphere or aevere leaiona to the callosum oan reeult 1n agrnphia. ’ :?
7 K. g - . ';Hohwihha;hnding that these studles coniiro the_iqpor;ont:;olg.pfi ::‘é, _:“‘"‘



engrms for wr:l.ting and in doing no, ‘resulted in agraphia.

: occurred .

the domimnt hemiephere and the ‘coTpus- callosum iri mediating written' '

putput, they are o’ perticulerly applieable to most victins of -
o T T A i .
agraphia whone corpue callosa are, ea a ru.'l.e, intact. g Heilnan et L. -

e 5 . 1 -~ -

al (19?3. 1974) report ce.ses of right and left dominant indivtduale =

i E]
who developed apraxia and agraphla subsequent to the audden onset of

‘hemipareeis of the doninant~ lobe. Neurnphyeiological aesessment "- ;

' revealed 1ea-iona to I:he duminant half of the brain. It

Fy S i
"y H n 2 - ' T

TN
3

. ¢
A2 Ia =

o rof the corpus ealloaum' wan demonstrated by the cese of the right i

he:uisphere deuinant wan who hhbitually wrote w:l.th his right hand andq

wlm became a,ﬂ-raphic in thst hand.. ‘An:eording to prevalent dominauce -

hypotheees it wopld be expected that the~ damage to the man s right

hemisphere would result :(n left not right hand sgraphia. 'I'his case

o e .‘ | IR

parallel the commissurotomy stu.diee ineofar ae the T O

Haa thouﬁgg,
was ueed to transmit uriting instructions from the
e.-‘ i L e

right to"'the left dide of the brain.* when the right half.uaa damaged

corpus callos

Y ® il
'ld Ta

localizp.tien of agraphia and Leipman 8 cunclusions about the or:l.gins Py

_)‘...

writing in each hemisphere. :

ca
NI \v-df
g e ,-r'e*‘.g i

It was argued .:-::'

Therole .."

" . a

There .i.s a eignificant degree of uimilerity between thie it

He stated that r.he writing eenter fur t:he

. thnt damage to -the lobe which cnntrole handedneas destroy!d the ";'_“'":“

of ideo-mt.ér\ apraxia. @ % g R : Y
: } Gordinier (1899) apecified the exact loeation of funetion for o
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] l:he righc hemisphere for the left haoded.. He-"oleo aseer:ed t':hol:, '“
‘¥ shou.ld thie particular area be destroyed or dmged l:he Lnevitable ok N K

reou.lt would be. "pure motor agraphin \r.i.t.hout a.phasi.e and vich mo . "o t

x
H

paralyaie of t:he arm...(Gordinier, 1899)" '-ﬂe cir.ed, 1n sopport of . TR '.‘._..

4 his theory, the zeeulte of en autopny performed -on a tight handed :':

x women uho Hnu totally :l.ncapdhle of Hriting. ‘l'he autopey repor: stated ,‘: ¢ _. '
ths.t :lo I:he .seeond lef. t frootal convolution 0 there wea foond 2 mll 3 ':::;}:

tumor oceupying excluaively the w’hihe matter of that part of the -~

o

ol brain. No Pther brsin region or oognitivellinguiatie f.unction wns

1 affected or 1nvolved. As a. reselt of the specificity of t:he !:unor
L '_ s.tte, Gordinier felt confident that there exisl:ed a separate, e -. o I :
‘ - dietinct, and exolusive mer.or ceol:er fot urit:.log'. ) g - ) _
Like Gordinier s agraphia, pure agraphia 13 t;hought to reeult ] ',,

% fron 1esions of the domimt frootnl lobe (Benson, 1979, Ha'rcie and 4 = n

y -"_-‘;:“.':' o neceen. 19?9). Alr.houshlir. waa.impoaaible-:o specify the e:-:a:c: air.e ¢ :'-; g ¥.
K “‘_:', of t:he postulated les:l.one, Duboia et al (1969) reported that t,.of. 6 _ ’ -..:
: R . of their pure agraphia patients appeared to suffer from. dauage l:o the " ’ ‘-

I domio.ent frontal lobe. Asoal aod asoeiates (19?0) pat:l.ent auffered j # _ 31 :

= fron a vnocular condition «.(nthe:oacleroois aod stenoo:l.a) ymich the :-." s '

i reaearchers apeeulated to be affectiog e;ajor err.ery 1n the 1eft RIS
" frontal lobe, reoulting :I.n Ies!.on and agrnphla. Again, 1!: wae £ . ’ :
: y mpossi‘ole to be- definite about :he uietence oi thls 1eoion or to 1 . L :"' ‘ h"
‘ specify‘e)xact.ly where :I.I: wao eitum‘.ed. Le.‘lne and Harl:.tila (1931), - _,' J;:'._'_'- “

a:_"," however, reported a s,’milar caee of pure agraphia j.q uhich nedical y “f," ‘ 'y
o ot e

'._.r. "n?"!-a

il < s
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In couttast to this body nf l;l_t:erature auggestlng l:he lef.l: -“' SR

-t

frontal 1obe 8 1nvolvenenl: 1n p,u;e ag:aphia, Sugushitn et aL. (1980)

argued for the p:iuary role of l:he ccrpus ¢allosm :l.n the el:iology of

N e %

'-"l;he diao:der. Their pal:iant undetwant rmrgety uhi.ch ﬂecessitatéd a .-
’ 5 S P i

o _'.two I:h:lrdq qwaring uf the truncus {.h& subsequzntiy deveioped

:__ ag:aphia H:I.thout apruia.' The aul:horﬁ alaimed l:hat this resnll:

l W

e, ‘Hhen r.hese neurological studies are. considered as a group, a'
"f_ consistent patl:ern ennerges.. ’I'he ev:ldence auggeatn t:hst Fie '

=y agraphin/dyﬂgraphia does ex:l.st in I:he a'bsence of other disorders of

- B ., »

speeclrr and ‘reading. Furthemore, such writing disabil:l.tiu uy a:cur

- I X g g

.'_- -".__:':'_ :ln t‘.wo foms‘ the pure dyagraphia uhich 13 totally 1ndependenl: of any

S othet disability, and the npraxin a.gr&ph:l.a mich :ls anabciar.ed with a ':.-‘ o

.

distu:bmcea of graphmtor skills. _ Both foms, aa well ag th&

various related types of apraxia, appear to be mdiated nl: the :_: ’

= Brer o
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school relatecl problema ranging from behavioural emotinnal and
dianrdera t:o neﬂtal ratarda!:ion and lekrn:l.ng diaab:l.lities. An .'.' b

exhaustive aearch nf nll past. and current ﬂlen of the unit wan yE

4 conducted a.nd nll children whoae recurds contained a previausly :
adninistered WISO—R teet were considered for 1nclusiun 1n t.he scudy. : ": ' s “ "‘

.

Because the participants were ‘to he retested uifth pdrl:a of the HISG—R, Nl &

childrern' whose present age excaeded’ r.he. norma covered by l‘.he HI'SG-R " ” ::'::‘ &
' wete.imediately excluded! '];'hle' :*I:emeinder were th.en stmened i;::tlpl tu? ’ " ‘¢
grnubs on tha Ihsis of the d.‘l_acrepancy bel:ween r.he S:I.uil;;:‘i‘tiea, ' f » "’ -'
Vocabulary, Block Design, s Coding subtests of m’ prior. wecl;ale: ,.

) .testn, Children uhoee’coding scaled. s::ore met a cr;lt:erion of being at : _' \

i ‘least 3 pointo lower thdn thei.r scoree on tha other t.hree subtests

be the renull: of sone extraneoua factdr such ns phyaicnl handicap,

. -
= o

tens:l.on‘ *br other enotionnl state were excluded fron the s:udy.

PP

Prspmes e g
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3 { . ! | .l e I
whou scorea on all fonr subtesu feli \rithiu 2 point.a of each ot'her,

t.hay ware nat:ched‘ n'rlth t.he CD gruup on the basia of age and sax. : At =

. -
[ . N ol

the end of the se.lect:lon proa:ena, e.u:h group cona:l.-ted of 12’ boys nith

subtau:a were uaed as 3eneral meuures of 1n:e11ectua1 and graphmomr

. = -""

skilln. . ﬁuuse of the lua.vy relunce of the Hechslet Voca.bulary ; -. .

vocabnlary 'Ib.st (PPVT) I?om L, wn u.ud as an au:::l.lisry non-verbal

3 -"l‘l.: .-l

measm:e of vocahulary. 'me Gates-nacsinitie md:lng Test.s, Levels G,

% I' FIY

"D, E, and F’ Forn 1, were used ia otder to na;ess ver‘ul and uritten

0
4 -

i acadenic output.

For each paragraph in t.he mprehanlion section,

)
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Ordar waa .counterbalanced and matched between groups.
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'rwo groupa or snhjects were tesr.ed wir.h B repeal:ed neasurea T A T
" a i ,' L '. " .7 " :‘ ‘“"- .,‘-'l- . ::'.-\' .".'.' i
(Test) under 2 levels of motivation. : Two orders of test: p:eaentntion L
? '-: ‘ ". 8 - et '. BES & "l“ :.'- R
(HO and D’H) ware. used forj I:he Oral nnd Hritten recnll of paragrapha. .,? T T
: ‘.\ *y i ,* ..-. LT ',‘, bt ;‘,» o e »

dutal:ion._ Subjects were tea:a;d individually and each ch:lld T
experienced ali experimen;al mnipt.slaﬁons. : ".:'I.;'- ‘ : , -
E Upon first. meeting, eachc subject was l:old that: he wb be:lng ‘ O
tested 1n order Ito‘ detemine how -wel\\l _he could do’ certain typ.ea nf . ':'* ‘ ’I
R
PPV'I: wre admin:i.‘a”l:ered and Bcored in the stnndard ma.nner.l Having .‘ ,a L . g
completed these tea:s, l:he c.hild 'faas allo"ued a S‘mi;:ml:e break ;l;ring. b
uhich he"'u‘u t:ree to ge.r. a &rink or a snack go to the wash;oom, play . .

wir.h toya or talk witﬁ‘ the experimenter.._

‘I'he age appropriate forn of ':
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which I:he paragraph was concealad ,a.ud the child waa requirad I:o b S e

e R e o x recall s cued qith the phtase “Tell ne everythiug you can remember Tl A"

. ‘.‘: ~ . R ¥ .,_ 3 ."' .:'_'_..‘._ i o "., :' ] ’.“
B g ahout that story.“ and wzts aimultaneously eﬂlﬂatﬂd ‘131“8 a Chﬂcuiﬂt R

3 0 AR 48 of main ideas. : One point was scored Eor each chtmk of :!.nfomat:lop i - ..""

" w B o

s K ‘J:_ !.": "‘1- '-','<'

.' down everything you can remember about that story.'f and was graded

el i ; g Rl 5 o
aeparately. The child read the paragrap‘h and al:uwered I:he : S YO,
i accompanying mull:iple ch'ﬁice questions 1n the standard mnnaz, aftet b

F -.. = .

produce hoth in:il:::eu and verbnl recall of the selection. Verbal "-3‘-.'.. e

L ,.'."":-, » renembered (qee Appendix A). Hril:ten recall vas requested uith "Hrite-' il &

-_;.'_"—,":' using l:he same chécklisl: of main concept.s. Once both verbnl and .'. ":_'_-'

PR
-
.
-
3 3

- m-ir.t:eu :ecall hnd been completed the child went ‘on to do the next

! ‘. , I_ ¥ paragraph 1n the aa.me m.a‘n.aer. Ord;t .of t-eﬁali. was counte;:balanced ' ‘.:‘, h
& } ‘ ;o with half pf the children doing verba]: ti:;en vritten recall amd the .|
‘ ’_ . 0ther half doing‘the 'iq'il:te:; “r‘ec.all ﬁ.rsr.. _Pilot’ dat-a revealed that '
'} i the Optinal lensth of time for this teatins Period. was 40 min;:t‘es- .‘"'.‘ ko .
S ! -~ d Aft;:r that point the‘ch:lldren tenﬂed to 'becune bored and[or tired.“_l-; ]
b LS Cot;sequently, the testing session w.a.s .l:erminal:ed 40 Ili‘l:lul:t-:s‘ nEter the' ,‘ ;
h Iintroduction of I:he c.ombtnheusion test, At the conclus:l.on of the ; . 5 .f;
.“3910!! the‘ child wns :I.nfomed that. he would be returning the I. . ‘:f-.‘ '-\ _‘"" : : : e
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his scores frm the prev:l.ous mak nnd ms r(old th,at if ha could ; K-
f ‘ Hb e 5 o . o
1mprove hiBr scdrea on those sme tes‘ta, he wnuld be allowed to play f

"y - .n-

wit‘n a tnhletop video 3me. In otder to maximize mtivation,':ewrd







' ;significantly different on the coéing :ut (F-13;3t p(O;OOl) md ‘on.
,‘j‘-_-;_.“ritt,ed ﬂuu_ (1?-6 9'7,“9(0 bl). The ganerated diacrmimmt :unction

'-"-xllott:ed a discrininant. coefficient of 0 79504 to t:he Codin.g test‘. and

'-onc nf 0.536&6 to Vritten recall. ; s function pr«v;d to hnu 752 -'I "

3 v Tta gt o
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and on their ;

mean change scores. 511 three amlysea revaaled 1n W

An.nlynis of r.he meni: chansa ncores revealed thnt Groupu were

ti‘

.
s

accuuc.y in predic:ing ;roup nlbership.

P.lgure 3 illull:ratea the

differencea ln mn change acmas. .:

. 1% e PAG:E 26 L
g A _r R
Sepante atapwiae limr discrinimt analysen mre perfqrned on _.‘ I
g 1 5 H . 3 - o ."': .'.- :' o
the groupﬂ lean test Bcous under noml and under high motivation, R

acco:danca‘ wit.h the hypotheaia, i:hat nnly n:he Goding :pdfo: ﬂﬂt:ten " E
rec;lll acous signific‘;::tly dif;‘erent:lated betuem the l:'m; group'u.. :.'f:
diffarem:iated the CD tm l:he C group under lcm motivation (F-lz 62. . i SR
'k._‘:':-i;'. p(D 002) and under h:l.gh notivatian (3-2; 55. .p<0 0001).- Gl:aup L':.'- : I
::‘. differgnceu failed to reach sisnificance on. ull ;thet tests. !':lgure -!. ‘, :
111ulacratea nena te.ar. mras for ench group under lowl F?ti;altion, :7._ £
. smﬂe Figure 2 display; th;ae neat; scoreo u.nder tha hj.gh Qetlvntion - _ , :
.. ) .coMLSioF. ‘ ‘ 1"‘ ‘ _ i IF‘;,
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¥ beth'een their Coding and Vocabulnry acores tended to perform a8 mll
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T .'éapp'eared to he a function of a. writing specific motot difficulty. It QEFORE T |

the Coding Disahility.

Codi‘ng Disability results from similar defects, thqs providing a s ._'..l"j.':"-"".' A

| 3 s L PAGE33
]ieilmen and Valenstein (1979), a group of Children ﬂo J‘g_,ﬁb' L = ;
verbelflinguiatic defieits, but who are” uﬁ'aa’ to organize -and produce
toherent Hrj.ttan mﬁriel . A—lthough previoua research appears to have _' . ' &
identified the disorder which may now be lebelled Coding Disai:ilit;r, ' N * ’u ‘“
:I.t wee ;ncau?tergd in the courpe Ic:rf investigations {)f other syndromes” S ‘.

and hss. never been eddressed directly. Huch- of the relevant reseetch

hae been done with-adults suffering frpm variqua neurological N
problems. However, the findings of Heilnen et el (19?3, 1974), ‘: J £ § K
Gordinier (1899), Aseel el: al. (1970) . and Sugushita et al (1980) are ?s e '
- generell)l' eomparahle ‘to" those of the eurrenr. study. y\ll identified S
forma of dysgraphia exiatin; ;L:i the ahaenee uf speeeh or reediug . .. . :

diaordere. The mejor significance of the Bimilarity hetween thg edult e @

X F il

studies and t.he present 1nvestigatiop is in speeifying the etiology of _-.‘_ SR

It was eoncluded from the edult ar.udies that " : ‘

pure and epraxic dyagraphiaa Were medieted ‘by frontal 1nbe lesions.;= "‘
LR . . e T, -k : i

B:trapolet::lng from thin eonelusion, it mey be speculat:ed that the y L . J

\" ‘-’
Only Levine et al. (1981,), in their study of generel writing M_":"_: ' ‘ '
‘.-'-disordera, descgibed in an’ académie eet.ting, a’ form of apr:a:ricaily’. 4 R ",:.:‘; '
‘-‘.'-medi_ated dygrephia n’hieh u:ay be the sen;e a-s the Coding Disehil,ity. . -. . i S '
'Ih:ay ..Iindentified £vio. graups of children fot whm }.ttur reejor impedimei:tl £ =
iy :j.' to vriting was a. type of dyplexia, and a‘third group wﬁoae dyegraphia i . ‘
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: is this third g-roup' which ap;;ears to he analogous tn the:-Godin'g‘

Dissbled r:hildren of the present: study. I;evina et al.‘&ea’ci:ibed

RS, SR,

J -~ ‘ il behavioura such as poor pencil control and poor f:lne notor a'::l.lls y
5L ” = . . o _which mﬂy be characteristic of and linked to Cod:l.ng Disability, but.

neglected to :lndricpte to 1d1.a|: extent the children H’ho displayed these . :“',.- Y08

deficits Bhowed any evidence of verbnl!linguiatie p‘robl&ua. If the

»0

: apraxic dysgraphia identified by Levine and asaocintes was; 1ndependent

S ‘o >
O A i X5 Horking within a medicnl f.ramework Siegel and Feldman (1983)
. ._‘I.'-". 1 . ol n —
- j.splal:ed n group uf children Bimilar to the Coding Disabled :I.naofar aa

£ " they exhibited acndemic underachievement writing diff:l.cult.ies and Jow
”f . L & e Coding scores without any fum of dyalexia. Hnwever, Siege,l nnd . ] -
i J ” , Feldman g:] subjects were alsu deficient in standnrdized arithumtic, -
l ) _ ."" ! short term memory anc[ visunl motur integration “t‘eats, as weli an ';l.n et ’

AR T :_‘-" , Taky standardized arithmetic and Digit Span aubl:eata of l:he HISG-R. o

f

exisl:s

~ e ‘ “:";’_-_-."‘-' . marked :Ln writl;en tests.. The researchers ccmcluded that the ,'

CtS s 2 an 1nteracl::l.on between disqrderﬂ of uriting B arithmetic,r nhur!; tem

talwt a7t . nee =
. _-'_ L 7o . .

I "_ memory and visual motor integration s:l.nce each of. these four _ -.-"--'_'._-‘__-‘;?}‘
_,_ " : ) ¥ s subprohlm has a detrimental effect‘f on t.he uther three.-_ Wh:l.le I:here J‘1
o 00 e e S g . B G
, ezist striking sinilazities bel:ween l:he cn children and Siegel and -"';_"',’IZ'_-.""'-."
:l ‘ ja .. ‘Feldnan B subjects: t:he najor difference‘iies ih the conception nt’thﬂe T '
B R (T &t A I 2

e Lo i - ~_

grbnpa of nh:lldren. In canl:ras: :o S:LegeL and Feldman s interactive




CoeAsE3s -

.o hypothesis. the Coding Diaability is thought t.o result fron .; g [EN ’ ’
3raphomotor specific apraxia and ‘t0, be. totaliy indopondent of : _' S

) disorders of memory or- visuo—motor‘ akills. Supporting this vrit:!«lrpoi::ttr - ~
is the finding that the CD children, pel.‘forued o) w.ll a8 the -:‘._._i_; R \
'. 0 Gomparioon grou‘p on oral recall suggesting that t:hey did’ not auffer A e '

5. Ny, any memory problems and on the Block Design aubteat .su-gge.ating that

) - | their visuo—sll:atial skilla were on. a’ par wil:h those of the control . :‘
- " f‘ children. 1: 10 u:poasihie rs detemine uhether there exi.st‘gj e o b
s relatioaship between Coding Disability and arithmetic problems.__ "-‘Tt_' 3 .
' Howe\rer the signifit;ant degree of similaarity betweon t.he c::ding » : ‘ ’
) Disabilit)' and the lehrning diaability identified by S:I.egel and 4 . '. e
g Feldman auggeats I:hat they nry be variants of the sane dioorder .‘ '.'_:: ’ '
.' : Hhi].e the current sqtudy attempted lonly to demonotr;te t'he ' ) -t

. ;. I."....“existence‘lof the Godiug Dinbilil:y, the obaervations of the " ’ p '1 .

A /' experimenter are of considerable rele;once o both an in dopth " : nd ". -

‘ “.;-' 8 deB‘:’-‘iP‘tion of the dinorder ami suggestiorm for further reaearch. . No ,'7'"-',_'_ A

l. ‘.‘ = a priori hypotheoes were formed to predict what typea of speciflc 1
e mtOf ‘iilf‘fit':t'llties t:ould ot:cur,“bnt ,the a@jective obaervotions of 'the B ' ".
. experimenter suggeat a, pattern ‘of maladaptive writing.behav‘ionm which 3 e J

) :§ may bo characteristic of ttw:é .CD.ayadr‘me, It \ms n.oted t.tkmt m.a;y ¥ ‘f

e R .
gl b chiidren in r.he CD group diaplsyed a forn of graphomotor apra:ria as :"—_"

(7 'J . i 5 O they ure writing parngraph smariea or- completing the Coding .
j.;;_" g suhtest., As Levine et sl (1981) demonstrate.d many of them diaplayed

I:'.'-"',.:'. o 'f inproper apd qwkﬂard pencil grip.;_ Severnl used a full fiat, rather

L - I _35' )
, than a finger thmh gzaap. X Othero exhibited a dintol imperfection of
s Tty TN T il B ‘ :
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An a result, pencil mnnipuleticn uaa exttenely ewkward end clumay.

.

"ekille as they Hrote.. Hhile the compnrieon children lanipuleted their

L5 .

.:i-subjec:a apﬁeared incapable of sudh fine co-ordinetion.. They nften

;*

E2 yas, thereiore, 111 formed clumsy, and elow.- In conperison. none of
'.-1' o ! i ‘ TR o b

-t ":.
r

this ewkwardnesa in pencil grip or graphomotor notement was. noticed in

.'. .\.'

4 required to nenipulete the blockh in the HISG—R Block Deeign test.

1

Although_rlock Deaign mny be mediated by verhal and/or unalytic-

.,«;.

&0 ~ e "

eoiving of thet solution, not the fine uhtor ahilities required to

r '_.Oa'

oo

T T ]

.- 7 h "
i physically eonatruct that solution.. The Ccdins nieahled end

1 ,...
_? L

K]

:::{' Gomparison groups equivalent snores on- thia test did not appeer to

': ;f_ reflect unuanally fast ptohlen eolving skilla balanced by unnaually

2 t‘!.l T

i the contra:y, the ¢D children 8 Eine notor cc-ordination wae

+as,

'-; $o ‘-. *

i

.p . L

Hany of the children in. the CD group alao dinpiayed pﬂor fine motor =.'

grasp, holding the pencil near its centre tather thnn at. the point. L
- i

pivoting at the shaulder, to nove the pencil elong the page. Hritius;ff

pencils with thei: fingera in the nnrnnl fashion, many of the CD :‘f“f f

P AR WL "‘._-.-. E

the control children. Hhile it may he a:gued that these difficﬁlties
: .“are leatned; p:ior reeen;ch‘b§ levine et ‘al. (1981) auggests that they
£ ere.hatdudred. 7;1 izil&,:')..:ét.if:éi; f;;h3ﬁf; ;-;:fT“:% :rﬁi'ﬁ;'
ﬂlfif;:' It ﬂua aleo noted thnt, uhile hany co eubjects dieplnyed extteme
b aekuxtdnese in their Htitins, they shoned no apraxic synprou; uhee:‘:

'1“ °" “"“"“d hlﬂ"* Mnipulltion on: the pnrt of the CD aroup. On_"‘."'”-

ekills, strengthe in these eteas ahould fncilitate only the cognitive- Pt

& o MRk e

RO,
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cnmpnriaon grqup. 'I'hi.s suggests thsc rhe CD group s fine motor akills . "y
dericlr 18 limited specifically to l:he movemenl:s involved in vriting. ) .
s . A::ldj.tionsl subjective observa-t:lon nnd ‘exnmination uf Ithe w : "-.I-._
'.' children ‘s behaviour during vr‘lt:ing revealed further bet:ueen grdups “' r
differencee.. Although all children completed npprqx:l.mately the ssme ;a A
n‘l' : number of paragraphs on the comprehension test, the relat‘ivm ‘»* 5 o e - '-.’;"
proportions of t:hue epent reading shd ﬂriting appes-‘r‘ed 0. v’ary widely ‘ 'ﬁ
‘ bet:ween‘groups.'-t l;‘rhe [‘nnrrol children spent sboul: ';he sane a.monnr of' -
',.f'f:ime reeding as they dld wril:ing their recall. 'l'he Cli subjec:s, :on:‘I,-‘-.;‘ . ":I-"
.‘f‘ "the ether hand, read I:he se'lecl;ions more rs.pidly l:hanl r.helcontrol
: chlldren.. ‘Ihey then proceeded I:o a.pendl prolonged amloun‘l:s of tine f " ,b
' ‘ w'rit.ing narrative racollectio'ns.which wer'e of lesser qu.s.lil:y thsn ‘ ,-"_._'t.’- ; D
) j .l‘those of the conparison suhjec-t.s.r 'I lt mighf. be argued t.hst. this ‘ - ; - :
def:Lcit could be the result ;f t.he GD children resding l:he Iparagrs[-xhs ‘ :. :
'L-{.":'-;‘ el.)"fast thst they did not‘sssimils.l‘.e s.nd :Ln)l‘.egraté all the 1nfomntion. ”"
& contained :l.n the ‘selec.t-ion. . 'I‘hialsrgumeut‘.} is: refur.ed by the f.ecl: thai: .‘ ' ""',_-
these children clesrly lundersr.ood snd integrsted a8 nuch lnrormstion 3‘_.: ‘ = ‘
» ds -the Contral sub;jects did -8s. evidenced by l:heir equslly gocd orel : o
I.r.ecall’ scores._ The CD children unders:'.'ood i:he concepte snd could : ~ 3
LA st DT - i

express theu verbal,ly, but were uneble to do so graphically. : v My ™ e

o h F e -' L L T -; : -', : ;‘_‘ , i ) g ¥ JFC . L ’ ek ¢
L e 'l‘hree nf the GD children made spontsneous atl:empts to facilll:ate R
that - L :‘.'»-_,:: - % Lo . : y _‘_ :“’: i
G p T2 9 ". I:heir nritten perfornsnce by verbsliz!.ng whst they intended, ro vrite DN NN
.0 R - Hhile in the act. of wrir.ing.v One child even uent so far as - to say f_'.-_
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S v . ) Sl A X + N re
: i b * ;' ! . ) ¥ - '- ! ek ¥ ' i iy . & h0- .
T W . . children appeared to ‘be unable to direct their hand movements
t i__i- , e ' Syt e A o i s G
i tn e

4 P | - v -' -~Mnds to irrite. Whi.l.e thie eopfing strategy remﬂted— in éenetslly

conaequenl:li, though the quality of t.be answet 31ven Has fairly h:lgh
i the quantity wns very muoh deficienta This has important ¥ -*‘L i
ramifieatione for Bohoolqotk, where the teacher 13 ofr.en interesl:ed in

ol § g 9 - int.ernally, and they aeemed to lmve to give verbal commends to their -
: A ._" 2 "-'-'. . i . 3 \.'

R - ¥ coherent wril:ten produor.ion, il: remnined very slow end labourioue. e , '

:';‘ points 1n written :eeall, two mjor problem areas, povetty of cbntem: 3
! g1 ‘end iocooeeenee,- merge.l Bot.h groupa of. children earned oolj; partial ‘ N :

‘-" ,. ‘ %k oredit beeauee their wril:ten‘ .reeall diql nol: molude some of the main &_':' ; : _.l"‘=
. :f::. ’ '.‘;: " vy ideae in each poragraph. However. ‘tho ol'\iidx::en‘ 1ii the comparison . b .
: L i ._ ya- e ‘group negleer.ed the‘ eeme mein 1deae‘inrbotlh theiir weit'ten and orall N ,'.5_.:-_:; , 3
o r‘."_-"""»-'l-". .="‘:~ {. ) reoall, ougée;ting thet ‘t;w iofomation vas either forgoeten or ne'velr ‘ ‘ ,
| P integrated during :ﬁe initial ‘reading. In eontraet the CD ohildreo
o "ﬂf_:‘._ -'_;::*_ ::: [ negleeted l:o ino].ude ideee 1n the written product thal: they did .;;vef ,
' o ‘ | 1n lt§heir oral recoll. The'y had greeped and integral:ed I:he min pointe ‘
’I‘he other ty‘pe of error whioh waa. eharoc:eristic of the CD
ohildren Has incoherence. Ha.ny entences were“left unfinished and/or‘ B

‘ made no senee ;ahetaoever. E\ren in ca,ses where meaning remainéo m .\.-__._,‘ : R
- hroadly intnct w;o;de oere .omittt'zx‘l, reeulting in em:le difficult; :I.n ‘-
s e

penetrating .the underlying idees in the sentences.

Alternatively, S
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worda atood on I:heir uwn wil:h no’ context to explain or: clarify cheir_-' N
o " 0_ X3
meaninga. Ihe written productions generally appeared :o have 1itt1e|;‘--{"" e

logical or conceptnal organ;l.zation. Often, t‘.h:l.a d:lsorganization “’.f b~ “
-~ sa extenaive that meaning was obncured 1:0 the poinl: that it wna ; =-.~'-'A -?-":-_..' L

..’v . £ n i ok

AR meossihle_ to give any credit. It can ,be atgued that although t.he CD. '_',,‘

g children HEI‘E able to otganize the:l.r thoughts fnr verhal recall

'I.. . g ,-l'. ! g Bl LoAer OO

coherently,' l:hey were unable to do so for m‘itt.en production. As

"..". A i v '-“ w

apeculated by Heigl and Fredis (1977) the transcoding process ma}' 2
ﬁave bmken down at the poinl: of converting grephenea intol graphenotor.
frogrmea. A. similar argument advaueed by Dubois e,t al (1969) 2 ‘ 1
""'-I',.would sl:at‘.e r.halt the children&mci It.rouble chuosi.ng t.hq 3rapheme.s‘tc; b J.
.e"_:_'-constrt.lct tl}le worda ,. ae& wel.:e deficient :I.n- t:he spacio-temporal A : "
'- organization ability needbed to urite'them. Finally, Levine et * -.:': 1_
5 '::' ‘al (1981) would argue l:hal: the CD snhjects were ’so engrassed in .:hl;’_»::.' _ﬁ-. o
concentr.a‘ting on the nrduoua task ef farming t.he 1ettere; and wqrds .: N .- ?
: that ‘tl;‘hey were unable to maintain t:he unieél o;‘c.oherence of wh;u: t:hey - ‘
.ware -try:l.ng t:o expresa.‘,; Ihia argument could be ‘uaed to account for % ?
_ .problems of ;:overty of t‘:ontentq ;s' 1well. It is\ poesihle that;the - SRR '_ _
‘ : children 'uho‘ exhibited povert‘j"ef content ware 80, 1;::;13,: on ett-pting " :
l:c-:.'write r.he wrds of oee thought eerrectzl} that for the .eoment, they ' ) .l ; -._,';-i’_ 2
GO R IO W L
“-. - - i ‘.»1' N ‘-'-"’a-' P ‘. i
Ty ; Wop sl o € Lo e o Nl A00
Bad handm::lting a.lso a.pp'eured -to be exclusive l:o the CD group. s €. :
~;"Ai-f-b°ug~t; n:ost of their writlng was-legihle, the '.:I.etr.ers were ve:.":,'r X ’ “

R '

d .-1.11 fomed and looked lnore like the product:lone of e

Kindergarten students ral:her l:han fift'h or sixth graders‘ Th:ls :I.s
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censiatent with Heilman and Valenatein a (l979) postulated apraxic . o s
i N Lay d)‘sgrephia and leek of fine motor skills. M '*Z L e o W N
I B EC Y Hesct Uk a SR . SR S ."-_'.. oY < L ,-. N ¥ B B,
.'-" ) ' :»'.: s ".a:"-hi'n' PR S Y T 2 -‘-"".'::,- - .".” o g W8 oag 8 \ Wi
5 AN ’ . Spelling e.nd gramaticnl errors were prevalent emong hoth groups "_ Y {_ i B I"_-'
:;t " "»:-.: _,.‘ ':":'."T - . i . - ..\,. . B _'.:'
e S IR S of children. 'i‘here did uot appeer to he any particular pettern or s ' i

It. nuat be reiterated that the foz;ego:l.ng description of errnr ‘ :

e . typea and writ:lng diffieulties wau baeed onl)r on the experinenter 5

& . L

auhjective obnervatdionn du.ring testing and nn her ad hoe exaniuation '

e .

of the eubjecte written output. 'I'hey remain to be empirically p '_"'-."._

I validated. A nore reliable Beoring .syetem must be devel:;.ped to s 2‘ ¢ e
enalyee written and oral reeall, err;r types, and writing behavioure. r ;
.Reliebility could be improved by aubmitt:l.ng for scering. tl';e written .':"_.,‘:;. . o

. _.:reeell profilea _and tdpe 're’eu‘rdings of the oral reeall Ito‘ ;me or lm:;re":-"~ ' . i ‘ ':‘
judgee who are— ignorant ct tlte. subjeete grcm.p membel.'shipﬂ. ; - ; ‘ 4 ,
addition to tl;e:"ecoxing eriteria estahliahed for oral au.d m:itten ‘,
reeall in thie atudjr, guidelines Ishoeld be eet up to' ‘deaerihe and ot

govern the scoring of error ty'pea aﬁd eberrent u‘riting st‘ylee. -‘ ‘

developnent and uae of remed,ial handwriting atrategiea for children

4 ' ‘

suffering from writing disabilitiea. Hany of the writere l.nd




T K N

il [ T T il ot T

C PAGE 41 ~ oo .
f ‘the’ problem bebaviowr. .. . " .
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RE anle end G:I.neburg (1975) and anle (1978) ergued that inil:ial K T4 \

tesk enelyaie allows the teacher .to exemine rhe elemenl:el eomponenta s :
2 of e dneired behaviour end l:o :Ldent:lfy thn point of breakdown for ench _-,.'«_;',‘ R
S :l.naividual éhl.ld. 'I‘he ceecher :I.e t.hen able co des:l.gn a highly " i3 o

specific remediating sttetegy eimed al: teac.hing nne particule':

._j',elemenl:ary coapnnent of the deﬁired behaviour. Once that component

has heen maetered, ‘t:he remainder nf the‘sr eequence ie re-em:l.ned and

Y < b .'. '._,

‘FunetionaI. enalyeis qontributee :I.neofar as- 1; memﬂ;; ::he : o et ;
3 :“envirnnmentel com:ext 1n wh:l.chl :he. nevient. behaviour :I.s moat 1:I.ke1y r.o - “;
: ocpnr., pe enablen the teeeher I:o l:akeanr.epe I:o resl:rncll:nre Ithe\ r 4 ;‘
selr;t.i‘.n.g.e to- maxi.nize potential for cofmpletioh of - tbe desired«‘, * ‘_ )
behaviour. ¥ 3 g ® .,‘ ‘ "' PRy s l'
:.:_ 1' P ;'.' 3 . T ',* i 5 . ~ b Y
‘ ‘f Applied tn the prnblem et hend, I:nsk analyeie breaka writing down ;:‘-‘:.
:Lntb aut:h componente ne deeidinglwh;t l:o write; pbeit:l.oning the '_ ‘ e
snd ao on._. I:E God:l.ng Dieability .ex:!.sts ee hypothesiaed by He:l.lman and ' :_ ) "

-Velenqtein, :he breakdown ehould occur a: the neurocognitive level

", ki, I ' s

when the eh:l.ld attempte t:o organize t.he notor movemente prerequieite Er .

£ to ectually fom.'l.ng the 1et:ere. The ﬂrst extemnlly obeeweble ?
hehev:l.oural ev:ldenee of th:l.s defic;l.t., the: ie, the point of breakdown '\ Z.'::'._.

‘-\ . A

as defined by :he ts&k annlye.ta, appears Hhen l:he child al:r.empl:s l:o = i ‘
'I‘herefure, a remed:lel .

B8 :¢-‘.--




. N - - o,y
. 1R, ke, W .
s ol v a r =
[ L) . E .
O o T e e, T
D e ] P — ol
e . ' .
el 4,
v
el ' N
L .
4 = B
va T RS
" 1_- LEY
TR Py = o .
1 - o k-
! h . . .
i . .
0 -
"1
B

- %
. 1 '.
PR S

. otgan:l.ze hi.s fine nol:or mvenents. j . _--" . ~
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’Ibule (1978) suggeata aaveral tuchiug st:ategiep uh:l.ch might: be

:_ effective fnr ttris putpnslh—‘ Sets of ;lot—to doi‘. bicturas vhich‘ start g '-'.,. f c

B
fh T ",

< "‘.:l.ner and nore 1ntr1cata, ptcvide the child wi.th graduated praetice in

ugiug and uharpening fine un;or skilll. M.temti!.rely, aﬁhe my be :
uked to drgw':pictures bqtueen tuo parall.e]. unes vithout ever )

crdulug or t.ouching t:heae linea. As che child's fine motor ak:llln

inprova, r.he boumdarias of ‘the drawiug spacé become cloaer t.oget:her_"'

forcing l:he child to become more preciee. 'I‘h:ln 1a sonew}mt similar t

/’f:he lbntessori approach which teachea fine mor.or and pencil control by
.‘}‘.

having t:he chiid colour slmpes which graduallyx bec.ome smsller and mor

intricate {Guyer, 1975). Finally, trac:l.ng pic:ures and~lel:tera Hhich

l-

get progtessively mller serves the sme end nnd leada n.aturally 111:0 --'. I

functiona.l writing. Once r:he child c.an cope wir,h r.racing amall & a

}'_: ;_ as Ve : : letfere, th:e dotted pramphs .can be faded out thns bu:l.ld:lng :

2 5 e e . -' ; 1ndependence nf ﬂritins type movenenta. g e ,, ;‘-.:'__" o 3 p
e B B o -._:...: L T BN By % /f ; '\—.. o L .-. '.‘ - I.'_*':,_.,-..._: '; o p‘.-

s:illmn (1936) and others prov:l.de sin.ilar 1nl:enaive prac:fr.e 1n l:he :'-‘;,

_‘ uae of fine uotor akil].a to fam lettars. Concantrat:ing ou rapid, i

]

't-l' 3 3,
+ T 1 . '

2 4, v ‘r_-; %

’:' ; fluid prodnc!:ion of m:it.ten 1etters, l:his atral:egy involves the child

" It

first prachicing series oﬁ eaay upward looping latt:ers like ,e =
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ag X T and A’- until sfhe ;aachgu a pre—set criterion of apeed and B e eml DL wE -
" - - ' . accuracy.. At chat point, a/he goea on, to Blightly harder *Y @ & “ ‘.“_': s R
."-‘- - e - f @ up and over le!:ters auch aa 71,. g2 and l:hen on to the E ] 4 e '

' . difficult up, over, and back letters like 31/ "Hhile;-& £ 30
:-:’_. ""_-:,i Z_‘ as _H.nnson (1976) poj.nts mlt this nethod_hss the advautagé

P _]"_-_:'_;.L_'_‘. 2 ¥ o of producing rhythmic flu.id autmtic. writing, 1r,

“__”.-‘ (I

requires that the child hlready hnve teﬁéonable degree. of

proficiency in' fine motor ak.illa. It ls, therefore, s

i 'l. - . .-I-f'- ‘P I‘.’.“\ i ..“ _-. ,r. R

2 e inapprnprinte for children' whn -are aeverely apraxic. *
- ' ’ :-,-'m';rever; when uaed in cf;mb;lnation"gdr.h ‘I‘owle s auggealtic;n.s,p-
‘ : : which are apptopria,te to a very 1o§’le,vel of iine mot:or
. ? ~ skill, curaive vrit.lng ia certainly an excellent: ‘;. Aoy
. ¥ rmediation .atrateéf for those suffer:lng frm apra;:i.:t:l ’ ‘ 2 ,
‘ e ‘a-graphzl.a. Because :I.I: emphasisea snd teache‘s the . “ i ‘
-u;ppnrtunity I:o organize bia]her thoughts while— he - 1n yrit:ing, rather " l
t.han l:o concent.rate onl;; on t'he actual act*of fomil;s th" le“e“' ,‘
Curs:l.ve ;riting shouldl ra;ducf signiﬂ;::ntly t:he errors of incnhet;eléce” "31
[ and poverty uf c;ntant diséﬁs;é&“aarliérl..: o : :
of ita elementnl faults. I'he. lmost common of these inc.lude - -'

- x *

shape, .nnd inability to stay on, the 1ine.-l-

Sr.ott nrgued fnr I:he e




o e R R L, L . S ELL

:;__' " ) ” f: ' ) _-,.‘ o "".‘ 4 : ' - L

: 5 X v § o ‘ "'..l + c ) " PAGE‘“I .

‘,H}. ' ﬁt 'iiidentitication and treatment of apeoific faulta 1n handwriting. h‘”";‘P 2
‘ ,“ Ca Lt A
il | .Inatead of trying to develop nou uriting behavioura in addition to the 3

- ' 1.‘ <P '¥ old deficits he advised usiug thoae deficits aa the startiag point p ‘: i

5 i "for remediation. The rationale waa that by correcting the g ) :f'v:f "

s 3 X ."‘.’.‘ . i) Eral _,. - .‘ -\

' :.' ",‘_undeairable uriting behaviour defecta are heing eliminated at tha . |

B _ 5 aame time that propar writing akilla are being taught.r Once iaolated, A o A

".;jthe faulta are remediated through tha use of curaive writing
:‘::ﬁteohniquea and g:aduated praetioe..

if}-Durbrow a and Stott s mathods are aquivalent.

b C. & " - he .
F . |'U. 'l A e A\ 3
iorientation differa.:J e 1 gL g. - -
. : : 3 . gl W s L
.Ea‘a;“n-‘f.“i? R O R e i ”
& e L &R PP ..'.. E.°I :‘_ . : “‘_ % .s' S :.(_. ‘,l " —'. -
y >_._:|'°-.. J L2807 " = i B g . - "'.‘I-.‘ :

';:.zfapproach of Cnrter and Ruasell (1980)

-“‘Kftypewriter keya._

3:fand left an untreated oontrol group to upe their pencila.
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In the final analyaia, hoth

; Only tha theoretieal

“':f:ypeuriting method of Campbell (1973, 1976) aad the biofeedbdck

rE,

—'-’-prmiae that while dyag:aphio children do not have the fine mntor {4 A

; ."akiila to manipulate a. pen;il properly, an affactive remediatipn f*:f'f

"ifatratagy eould capitnlize on uaing 1ntaot groas motor akills to hit ﬁv;_S

"

?ff:he prohlem of Ehe formed illegible 1ettera while developing the uie

ff}of visusl auditory, kinaeathetio and ta;tile‘henaea 1n acadenio vork.; 1 5:

& =

5 ?In a atudy of childran auffering ftom both dyalaxia and,dytgraphia,;'ﬂff _4

L'ahe taught one group to uae eleotric typewriters for all ﬁritten work

After
/:r -

"‘aeveral weeka of thia treatment it waa found that the experinental

group had made aignifioant progreaa in :eading voeahulnry akilla.

) -; uaa argued that\uae of the typewriter, a aiupler nnveme@t thha } “",h

H i .
: 1 " s
] e
] & 0
B o . m
[ ‘4‘1. &
L -
PRI .
' D
55 5 L n,
Pt .
M. s B : =
Mo g o p Sle ek twogtl . -
(YT rola =

Tlm fomer 18 haaed on the -

Canpbell arguea that thia approach uuuld eliminate }1'-

."t
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0 wr:ll::l.ng, allowed the children to concentrate more. o their m:rd :':"' A E
O learning than on- try:lng to put l:he mrd’a into written fom. If thia .' Y ‘ E
As extrapolated l:o the theary that Codiug Diaahility resnlta fron l:he AT ?,.1

%

’, eh:lldran not bel.ng able ‘to concen:ra:te on their vritten output ‘becauae g o
' "fthey are t.uo 1ntent. on organizing the.ir w:iting moveaenta it follown Ea o
o that uue of the typewriter migh: alloh :hem more freedcrm to r.hink and : . I'-;'.'-‘ ¥

' Ty produce c.oherent nar:ativea. It ahould ‘ne noted that Gnnpbell 2

- c.:l.t:ea reaeareh by Ayrea (1965) whic.h indicar.ed l:ha: typem-nmg my

b R i ey
e S

circumvenl: apra::ic. reaponaea w’nich interfere wir.h lea;ning.,_ Even o ‘

- - = 1 A
. IR 0 O ~

though the "hunt and peck!' methcld of the novice t7p1at is elow, 1|: 19

A L R TI

" apparently leaa Subjec.r to aper:han ia writing per ae. "
I.:Lke Campbell (1973), Siegel and Feldman (1933)33:ecommended the s iy

uae of typewritera t.o avoid the problem of the l:hild havi.ng to -'j:_-. .. 3

' . aimultaneoualy organize and w':ite his tboughta. In add:l.titm, they

b sugaested that the academic aaaeaamenl: of 2 child w:l.th a. Goding . - : ;

Disability ’be baaed more un oral’ than &ritten oul:put. . 'J.hi.s could be i _"‘lf.;

a | _ . o by aecoapliahed through l:he use of :ape reecrdera, " ina:ead of writing a7

+

...\.1 : 1 o P I & ""‘"’

- i compoaition, the c.hild could be :equi:ed J:o dictate 1t 1nto a l:ape . o N
s  BaT which the r.eacher could review and evalua:e at: hialher leiaure. o 0

! Garr.er and Ruaaell (1980) suggeat that dyagraphia with apraxia, s :-:f-"" it

ko : :.'... 1n the absence uf 11aguiatie»diao:ﬁei‘a, may resu;l.t frmn aever% _, T
. ,.-'-_~ Col e T
< graphmotor specific anxiety wh:lch diarupta)mator\ahﬂls. They i - LM
"“,. _r"t' . fd ' 3'. - . ‘i
y A W suggest the use of biofeedback relaxation training to el:l.ninate thia | P, T
il 2 L2 . _.‘ '. .r']_' .‘ oy e P -1
L j'f'a_zal_adapti\re -t_ena:l._on. Cnrter aud Rnaaell agplied thia ;eehn:l.que to ' e T
! . N Sy - . 1 ol & ’
» 5 it ¢ . ' ; i ‘»I J’cl‘ o -~ T-‘ o l'h ’ "::‘ L‘? ““." ..‘ -.i ‘_.
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‘type epproecl; (!{eiehenbaun, 19?}'

o *ehildren :leveluped moter programee for writing.

b L

" as. well as in self—eontrol, attentien span snd conpletion nf aeat

% wrk.

i presmhly nroueel e wee increqeed.

progrme might havé'"'i‘ﬁgxoved perfomnce by reducing eroueel t:o en

: l .f'.‘l_ ':Pé:GE- ' 46

.t I.‘-.,-,'.'_' - . . . b, . B
E0 S T .' A . N ;

‘ ol oL 4 -

'l‘

iour low echieving 1eernin3 disahled children and obaerved, in eech

ws -

.} _.‘ 0 L . .
" auhjeet, qignificaut. improvemeute in: reading, epelling and 4ri|:hnetie, e

In the prasent ecudy, eeveral of the CD cbildren 8. coding and

g

N ..’ .- _,""" T

The inrroduction of e relmtion

SN 1" -

e
.“g i

It reneine l:o turn to I:he children thenselves for a renediation

o s

A eelf ina true tion

st.retegy specific tq tbeir pertieular problem.

" .

oiug eo, it hea reieed meny more queerione ebour. the etiology of tbe-
disorder, l:he epeq.ific beh.aviourel cOmpone.-nr.e involved, _the nat.ure of

i l:he er:ore it eauees and the remediation etretegiee uhich mighl: 'he

& effecr.i\re.

Kosiewicz et: el., 1932), aimil.er !:o

v

thal: ueed hy eeveral of the children vho al:r.empl:ed t.o direer their 3, i

writing verl:ally, wuld probebly be effective w:l.th repeated practice. £

Thoegh il: wuld initially, result in very slow writing, with

intenaive prac:ice, il: could hecome eutmrie and intemli:ed ee the

-./,._ L

" o - .5 = 3 ", &,
] H . o

& PO . . = &L

3 Ll ! S SIET 9
s i o - GEPRE .y 3 i ol QT et
v h_,.h o . . ..: ' L - g ,.,-

denunetrar.ed the‘ exint.enca o‘I the Cading Diaebﬂ.ity, Hovever, in

'1 ]

i g\. b s ? -._- o

Beceuse ,of the eehoel curriculum a heavy enphaein on

oo ' A ) . ) B OERT

'me cnrrenl: study has fu.lfilled ita objective inenfen ea it has ';
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N aducat:ion, and psychology 80 that: Coding

1n r,ha fialds of medicine

t‘

Diub].ed children uy learu to cvercme the:lr. handicap md to perforl
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