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When I consider how my light is spent,

Ere half my days, in this dark world and wide,

And that one Talent which is death to hide,

Lodg'd with me useless . . . - \\

-

So wrote John Milton in 1652 after his eyesignt failed him com-
pletely (Hughes 1957, p. 16§). The importance of sight to the writ-
ing process is indisputable; sighf is so indispensable to the writiﬁg

' p?oce%s that no congenitally blind person has ever become a writer of-
notsf Thatigight is critical to pre-writj?g, writing, and revision
has Eéen wall docu;ented by Janet Emig (1978, pp. 63-67) and others.

) Donald Murray (1968; 1978) sees vision as imporfant enough to refer—
to the stages of the writing process as preVISION, VISION and reVISION
(1978, pp. 86-87). Thisﬁpaper is an attempt to elucidate the processes

) of vision as related to the composing process: the physics of light
and vision, optic neur63natomy, cort%ca] responses to Visha] stimuli,

. b . . .
and the correlations of vision and language necessary to communicate

“in the writing mode. We hope this multidisciplinary discourse is, in

part, an answer to Donald Graves' (1981) recent call for a.marriage of

research.disciplines to determine what students do when they write (pp.

204-205) .

Electromagnetic radiation (1light) in different wavelengths pas-
ses: through the atmosphere after being reflected from the sheet of
paper @he writer composes on and is focused by the crystalline lens

of. the human eye onto the retina, inverted from reality. The retinal




‘ photoreceptors, calTed rods and cones, are stimuipted by quanta of

'Rpﬁerts -2
. / . .

P

electromagnetic-radiation (photons) raﬁging from 400 to 700 nano-
meters iﬁ length, To see letters on a page means that some photons
striking the letters are absorbed by the writing medium (ink or
graph1te) anﬂ other repe]]ed while the photons str1k1ng the white
around the ]etters are nearly all ref]ected, focusing a d1scernab1e
e]ectrﬁhégnetic patFern on the retina. The stimulated phctorecep-
tors of the retina excite-others electrically, thus sﬁéring stimuli
with one anotber. (Peele 1961; Neisser 1968; Boynton 1980; Gregory
1978). ..

The stimulated photoreceptors convert the light energy‘into
e]ectr1ca1 1mpulses to be conveyed along the, optic nerves (about a

million neurons in each cerebral hemisphere) via the superior col-

liculus (Barlow 1980; Schiller, et al 1980), perhaps with the aid

“of octopamine as a neurotransmitter, as Battellé (1980) demonstrated

is the case with horseshoe crabs (Limulus Po]yphemqs). Other re-
searchérs, Leibovic and Sabah (1969) for example, believe that

. (0
some visual processing synapses are neither chemical or electri-

Ea], particuiarly in the horizontal cells of the retina, whose bulbs

send and receive signals through the exchange of potassium ions

> _ :
(pp.-273-292). Whatever the transfer system is it seems clear that

: : N -
some visual functions®have two parallel chdnnels: .visually con.vol-

led saccadic eye movements (Schiller, et al 1980); percep%ion (Dimond &

1972, p. 43); luminance contours have one system and other percgptions )

s
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have another {Dick 1976, pp. 225-268). Though the role of the supe}-
jor colliculus in vision has been historically® underest1mated, it is
be11eved by some to be the "principal paraliel pathway . o e w1th its
d1rect connection from retinal ganglion cells” (Bar]ow 1980, p. 144),

To sort out reuroanatomic visual processes, perhaps a discus-

" sion of. the gross anatomy of the humap visual pathways is’in order.

t

We Begin with the retina. N o

_Retina is a term derived from Latin (rete, meaning & net) and

. traceable to an Indo-European base méaning "loose, separate"; The

port1on of the eye in the rear cof the.eyeball probably got its name

-~

from the net-11ke appearance of the 'blood vessels cover1ng it (Gre-
gory 1978, p. 60). The intoming pattern of light strikes the re-

tina, a thin layer of cells thought to be an outgrowth of brain

tissue—which—convert the-light-energy into electro-chemical im-
pulses understandable by the nervous system (Gregory 1978, pp. 44,.
60; Boynton 1980, pp. 48-54; Neisser 1968, pp. 204-214; Peele 1961,

*

" pp. 474-479). The rods and cones of the retina are the primary

-

light-senstive cells and number in the millions ip each eye (Peele

1961, p. 475; Gregory 1978, p. 63), each with as many as 40 million

'photoreceptor molecules because a single photon of light contains

so 1ittle energy that the likelihood of a single photon exciting
a single photoreceptbr hd]ecu]e is practically nil (Boynton- 1980,
p. 53). The-cones and rods are connected to the ganglion cells via |

bipolar cells (Peeﬁe 1961, p. 477; Gregory 1978, p. 62). - The optic

-
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nerves, made up of the axons of millions of ganglion cells cross

at the optic chiagm, channelling visual information from the:left

v1Sua1 field to the right cerehral hemisphere and vice versa (G11ck-'

stein and Gibson 1976, pp. 90 93) then form the optic tract lead-

ing to ‘thé lateral geniculate bodies near the thalamus, where they .

divide intd” upper and Tower visual quédrants known as the opfic'ra;
diatjon§~£§g’tdker 1971, 'p. 68). From' there the s1gnals proceed

through the respective hemispheric cortices to the appropriate vi- -

- sua] cortex in the oéckgjtal Tobes.

In spite of the division of the optic’ tracts into left and

) __right cerebrai hemispheric pathways, there is 1ittle evidence of

complete 1atera11zat1on of vision because the Splen1um of the cor-

pus callasum transfers visual data betWeen the hem1spheres for a ’

.

;ar1ety—ef purpeses«(Wh%taker~}91%~—pp——¥9~7}*—daynes-&Q??——ppr————~—
113-114 Dimond 1972, pp. 40-45). Dimond says each hemisphere has,

its own independent visual system connected v1a the corpus ca]-

Tosum. This mass .of -fibers is 50 adept at transferr1ng visual in-

\

o format1on that normal transfer of visual 1nformat1on has been found

o

: 1n patients with only a thin layer of fibers Ieft 1ntact after com-
missurotomy (Greenb]att,-gt_gl 1980, pp. 567-571). Visual language ’
modes\c§n.be diminished or dep1etgd by complete commissurotomy,’hdw-

R ever, because the visual data from the left visual field is not-

transferred from the right cerebral hemisphere to the left hems= .

o

. pherﬂg angular gyrus (Goodglass and Kaplan 1972, p. 783 Greenblatt
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1973, 1976). %urthér evidence for strong ldteralization of visual
' 1anguage funct1ons comes *from stud1es of 20 pat1ents W1th occ1p1ta1

lobe 1e41ons, abnormal EEGS, and homonymous v1sua1 f1e1d loss (Stre-

g \

letz, et al 1981) - David Crystal, (1980) reports that rignt homony- b

14
-

mous hem1anop1a is one of the most common visual defects encountered A

Jin 1anguage patho]og; because of its assoc1at1on with 1eft hem1spner1c

damage to speech areas (p. 85). 'Others report that language-Spec1f1c
‘ﬁyisual pagxerns'are laté}aiized whi]e non-languageispecific~visua1
" patterns are not (DingwaTl and Nhjtaker 1978,,pot 230-231). b

e ' Eacn\hemisphereie visual cortex fs connected to a visual assQ- J Y
. ) ciation area in that cerebral hemisphere. The left and rign}_visual‘

association,corzice§ are connected and communicate with one athher
‘via the splenium of the corpus callosum.. Thé visual data from the

> £

B - 4eft«v1sual—fleld_and_the_data_from_the_r1ght_¥lsual—f1eJd-ane—cvm-

bined and coordinated for® reading and writing in the visua] associa-

tion cortex of the left cerebral hemisphere and passed on tp the

angular gyrus and then on to a functionally triangular system not

unlike a three-way conference telephone hookup, Wernike's area,

LY
L]

-Broca S area? and Hesh1's gyrus (Geschwind 1972)
| .Contrary to 17th and 18th Century thenries of vision, we do
not see light, nor do we see the image projected by the lens onto
the ret1na (Ne1sser 1968 pp 204~ 214) but the image is interpreted
© by the neurons and that 1nterpretat1on beg1ns before the signal from

t : "“the rods and cones reaches the gang]iona(Hubel and Wiesel, 1979, p, 87),

F

- ’ « . . "
\ ]
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:poss1b1y performed by the hor1zonta1 cells, amacrine cel]s. and bi-~

polar cells of severa] prES (Pee]e 1961, pp. 477- 479) Apparently,

further interpretation is made with each synapse a]ong the gptic
- Q ' .
pathway, so when the visual 'signal reaches the visual cortex of eithe

cerebral hémisphere, a highly sophisticdted interpretation of the vi-
sual image is‘ready for prbcessing'by the primary visual cortex of '

~
n

the occipitaT lobe. This area is also known as Brodmann's area 17

or the striate cortex, and forms the tanks of the ca]car1ne fissure

(Peele 1961, 0. 46). _
Horace Barlow (1980) has hypothesized that, far from being .a

simpfe signal-detection proeess, the interpretation process of the

data includes a highly refined version of the retinal image, 2 series“

of statistical. analysis, and some perceptual integration of the data.

presented to_the cortex from the visual pathways (pp. 146-163). If

r -

SO, it.follows that, in reading, “as the subject's exposure to any
given stimu]us'increases there is a point at whjch the stimulus can
be preprocessed prior to a consc1ous awareness" (Dunn-Rankin 1978
pp. 122-130). The‘kind of preprocess1nq guesses the reader makes
based on experience and context may explain a reader's 1nab111ty to
perceive ambiguitj (Roberts 1973, pp. 34-54) and may account for -the
writer's failure to notice and correct some'of-the surfate details
of a composition simply because he sees s what he. 1ntended to write,
and not what he actually wrote. .Hav1ng the studerit read a]oud what

he wrote (Hartwe]] 1980, P. 69) is a way to slow: down the automatic

L4




: main of cognitive processes", that regularities are not-in the'-worlq’-~
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pregroceﬁsor just enougn to allow-the student to recognize that he
may not have written what he intended, particularly plural endings
foﬁfnouﬁs‘ghd_verbs, and past tense endings, which are often omit-

. : 3 - ’ N . ) - ‘o
ted during writing and not corrected during séTffEE;t1ng even though

the writer uses the endings corregtly'when he -is speaking., For gdod

dTBcdgéions of the role of saécad%c eye m&%ement§ and scanning in
gathering visual inforTation and prebrocessing guessing during the
composing processes pfgencodiﬁg; cheéking, and re-encoding, see Ja-
cobson aﬁd Dodwell 1979, Bahill and St;rk 1979, Bahill, et al 1980,
Dunn-hankin 1978, Haber 1970, Spooner,,gg;iii'IQBO, Iacono and Lykken
1981, Bridgeman and Palca 1980,and Myerson 19741

Some researchers argue for the 1ﬁgarithmic mapping of rétina]\

images on the visual cortex in visual,illusion (Schwartz 1980b) and .

_perception (Schwartz 1980a), that mapping made possible by the struc- . ]

ture of fﬁe visual ~artex, a system of é]aborately architéctured
ocular-dominance columns (Hubel and Wiesel 1979). Others opt for

a multiple-systems approach to brain organfz§tion with.senspry pro-
jection systems grouped as one (Thompson 1980, pp. }76=18£} or a
statistical decision theory to explain how-the visual cortex or-
ganizes and interpreps-visuql.da@éﬁ(Bar]ow légp, pp. 146-163). Some
see visua] information processing as a form of indirgct realism that
presents to the brain a mediated Yersion of the real vorld (Turvey ° .

1978, p. 109), a view consistent with Terry Winograd's (1980) "do-’ /// .

’

¢ /
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;
‘or in linguistic structures but in the cognitive siipctures and pro-
cesses generated as a person or machine interprets the wor]d and
11ngu1st1c structures (pp. 229-230). For that reason some see read- -
ing as a blending of informatjon encoded by: the author and” n forma-
that is not -

\

primirily visual (Smith 1975, p. 353), but one which involves serial

tion the reader already has, making reading & process

/and parallel retrieva] of stored informatton (Seamon 1974, pp. 188-
192) comb1ned w1th the context-snec1f1c new 1nformat10n from the ,
text (Olson 1977 p. 2773 Roberts 1373}~pp. 55-62). Other research
)nd1cates that 11tt1e\v1sua1 information is processed.serially; "there
is much parallel processing of infermation jn the visual system"

(Rat]iff 1980, p. 126). Visual processes, then, are appositional,
spatial, and parallel (Bogen 1977, PP- 138- 140)

St111 others, Marcel - K1nsbourne (1980) in particular, are very
critical of ‘the "hard sc1ent1sts'“ attempt to localize funct1on SO
SStrictly and the behav1or1sts' unwavering allegiance to outmoded

_paradigms: "we .cannot afford to let our empirical advances much
cutstrip our theoretieal models because our theoretical mode]s con-

&

strain the range of questions we ask. So we continually need to re-
fiee and reformulate these mode]s” (p. 45). Kinsbourne's newest
model, a behavioral approach to mapping, eriploys what_he terms the
“"functional cerePra] d1stance principle.” This principle is that
3_act1ons and learning w1th loci of programming at close proximities:

in terms of highly connected neurons are functionally closer than




activities and learning with\]oci of, programming at yreater dis-

A tances, measured in terms of fewer synaptic connections (pp. 46-
47%.‘ He demonstrated his hypOthESiS during‘experjments usihé sub-
sequent task performance (priming effects) and dual task perfor- ‘
ménce (concurrent effects). Based on his ;ﬁd others' experiwents,
Kinsbourne would make a topography of behavior stated in terms of *
"(a)is nearer to (b) than it is to (c); (c) is nearer to (b) than

/‘ it is to (a)". With such a procedure, he rather optimistically

s;ys, "it'is likely that we will have an informative map of be-

havioral cerebral space long before the neurophysiologists acquire
the technological skill required to elucidate thé uﬁ@er]yind neu-

ronal hardware" (p. 49). \

-

Kinsbourne's model has some interesting applications to cem-

position theory, if on]& because of the interrelatedness of the .

language areas of the braﬁn. Copying words and sentences from an

external source to paper could be performed with 1ittle conscious. .
: attending to the-task because of the proximity of the programming

loci for reading and writing, Taking dictation is only moderately

more attention-requiring because of the still relatively close proxi« ) .

‘ mity of the centers of mental activity involved.- But writing the
names of familiar people whose pictures are presented is more diffi-
: J{_ ‘cult because the neural mechanisms for face recognition and for en-
coding in print are not so closely re]atéd synabtica]]& as copying

or- encoding dictated information, primarily because face recognition




is a function of the right hemisphere and the verbal or written naming

mechanism left hemispheric (Carey 1978, p. ?Oli(Bogen 1977, pp. 138-
146). This does not mean, however, that programming loci in contra-
lateral cerebral hemispheres are necessarily more distant functionally
than different progrgmming loci in the ipsilateral cerebra. hemisphere.
“Mirror image ljmbs, for example, have closer functional cerebral space
than do ipsilateral limgs (Kin;bcurne 1939; o 47). Nor does it mean
that lateralization is materia[-specific, a point with pedagogical
Jdmplicutions for teaching writing: "subject matter may be less im-
po?tant'than‘its method of presentafion. Thus, right hemi sphere
participations would involve more laboratory and field experience”

at the expense of lectures and seminars" (Bogen 1977, p. 148), e.g., -
to teach writing is to have the students write, rather than to have )
them listen to a lecture which allows them to enly learn about writ-
ing -~ and some o~ that incorrectly (Hartwell 1981, p. 17). The same

is true for students of second languages, who must learn to speak

the new language by practiging their skills in field experience, not
by studying lessons {n a book (Roberts. 1974, 1975, 1976, 1979): Jhough
language is essentially left'hemispheric, the integration of encoding
‘and” decoding in the visual mode requires the inVOl;eneﬂt of both

a
hemispheres {Hecaen and Marcie 1974, p. 346), and practicai exper-

iences help achieve it. ) =
If "w¥iting is a thinking process" (D'Angelo 1977, p. ix), and

if it "encodas language at a much more abstract level than dces the

'
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spoken system" (Myersor 1974, p. 61), and if it is evolution in micro-
cosm, "a movement' from an undifferentiated whole to a differentiated

whole" (D'Angelo 1978, p. 79), then the acquisition of writing must

\ be more &ifficu]t than {he'acquisition of'speech - Indeed, a1l of

these must be true, for wr1t1ng began about 3,000 BC (Jaynes 1977

p. 68), centur1es after the genes1s of human speech, and proceeded

"from pictures of visual events to symbo]s of phonetic events" (p..
: v

: 176), and for some cultures is 1ndependent of 1mmed1ate external

reference eV1dence that different wr1t1ng skills-are needed for -

:d1ffereht intellectyal outcomes (Scribnervand Cole 1978, ‘p. 460).

- Just how visual-graphic cedss represent phonetic codés in some cul-

tures and how‘they‘relate to experience semantically in others is .

-

currently under inves;ﬁ@hiioﬁ, a]ong with how we respond to other

visual images'(GmnBrich 1972).. Some rate the symbol as the center

~and foundation of any'society'(White 1949); others Qo on to say not -

only that symbols are the center and foundation of society, but that

certain symbols, texts; and not others, utterances, have produced

-
L @

Western culture (01son 1977, p. 278). If that is the Ease, vision

is critical not 6n1y to mobility, but also as a vehicle for reading

" and writing, tasks essential t6 "make it" in a Western culture.:

Now that we have discussed visual processes in general, the re-
mainder of this paper focuses on the role of vision in the composing
process. Such a discussion necessitates some consideraticn of (1)

the relationships between writing and other kinds of language,
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(2) writing dysfunction, and (3) visual defeéts causing visual
language mode Hefici?s. We begin with visual defects other than
myopig (peérsighteQness) and hypermetropia (farsightedness)-and
work backwards. . ;

It is propabie that éi] 1ocalizat;on_tﬁeories of human Iaﬁguage
were arriv%g at inductively, as Hugh-Buckjggham says (1979, pp. 20~
25); S0 wWe use- the same approach to a discussion of vision éhd lan-
guagé 4’we‘generg1ize'about the nature of healthy viéion from speci-
fic cases of vision ﬁétho1ogies. “bne reason we take this approach
is that the researcﬁ hakes clear that ft_is a reasqnab]e approach:

‘"Evidence %fom aphasia supports tne concept that the neurological
basis of reading includes ‘the suditory cohpreﬁension,system, in
addition to structures which provide an associét{on between the
duditory and visua].procesges"/(GoodgTass_and Kaplan 1972, p. 9).

If evidance from aphasia gives us insight to language localization,
and it certainly :oes (Geschwind 1972, 1974en}979; Luria 1970, 1973;
Goodglass and Blumstein 1973; Whitaker and Whitaker 1976; ienneberg
and Lenneberg 1975), then vision pathology should pro!ide‘some in-
sights to deficits of the visual'language mode.

One of the most common Jisual-defeéts encountered in Ianguaée’
pathology is right homonymous hemianopia because of its association
with left hemispheric damage to speech'(Crystql 1980, p. 85). It

was documented as early as 1864 by John Hughlings Jackson, a BritisH

neurologfst whose work has had profound effect on the localizationist,

~
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school (Greenblatt 1977, PP. 412-415). Right homonyméus hemianopia
is'a patho]oﬁica1 statevcaused by @ lesion in the left calcarine
fissure or in the left optic radiation and may cauge spelling and
reading difficulFies (Espir and Rose 1976, pp; 12, 24). Various
. visual field defects caused by lesions in thg 0ccip{ta1 Tobes (cal-
_qarine'fissure) or at various points along the optic pathways are
i]]ust}atéd in Figure 2. Naturally, deficits other than thos¢’ i1-
lustrated occur, including visual associaﬁion area defects chh‘as
appprceptive agnogia (Heilman 1978, pp: 162-165).
Writing deficits produced by congenitally deaf'persans have é
been analyzed by computer and some of their errors c;rreeted by tﬁe'
"thinking machine“‘(Parkhu?st and MacEachron 1980, bp. 493-504).
Actually, the coﬁputer-corrected texts &ere analyzed, which is more
~ an analysis-of eomputer-corrected texts thanfo% student-generated
' work. At any rate, ss I reported earlier (Roberts 1972), though ‘
the computer is being used in more sophisticated ways each year, it
is useful only as an aid to teaching, and should be limited in use
for correcting student papers, for ig is incompassionate and un-
forgiving; man has not only compassion and the ability to forgége
- " errors, but also the power to en;ourage students, traits indispens-
. able to teachers of wrifing (Ajuriaguérra and Auzias 1975, p. 326).
of tﬁe ré]aiionships between writing and other language moda-

lities, Goodglass and Kaplan (1972) assert that writing may be auto-

nomous from speech at the one-word level, but vast evidence indicates

4 R b
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that writing is built on speech with three types of writing associa-
N ¢ ) .o i
tions: (1) the transfer of sounds into motor seqilences for letters,

following phonemié‘rules, (2) 'the,"recoll o% syllables and short
words as comp]ete graphic éequences, bolstered by a v sual model of
word conf1gurat1pns", and (3) the "availability of oral spe111ng
~as a guide to wn1t1ng" (p. 11), that writing letters is as 1mportant ’ -

~

to wr1t1ng‘as mérphemes are to. speaking (p. 10); and that normal
reading is oose%,on prior mastery of additory language (p. 9). Egon
, Weigl (1975) céys that'chough the writing system is distinct from
'speech fhe wr%tten ]anéuege syntax and lexicon are. dependent on
- o spoken Ianguaée, S0 "competence in ora] language is an 1nteqra1\part
of written Ianguage" (pp. 384-385), and that‘Wr1tten Ianquagc re- ) R
quires a cha1n of 1nteract1ng functions: recoding between inner »
*  speech anﬂ graphomotor1c skills, feedback through both auditory and | 3
' optic‘modeS'fsyntéctic rules, and the grapheme-phoneme correspondence

|
rules. Even so, with read1ng and wr1t1ng pract1ce oral 1

2 J uage

1nvo]vement is reduced (p. 387). '

’ 7
@ q;'\

Oftihé grapheme-phcneme correspondence rules, Weigl and Bier-

1)

wisch (1973) indicated that separate, independent gnaphemic struc-

-

tures arefposs1b1e, but in need of empirical ver1f1cat1on (pp. 18-

19); Lur1a (1973) sajd graphemes are dependent on phonemes (p 140);
. the "ru]es" are w1thout a one-to-one correspondence, but work in

c]ustersx(We1gl‘1975, p. 384); Lecours (1975) said the written code

v " - is superimposed on the oral code, and learning to read means the
. P _

i
[ S

! - a
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child will establish assoéiations bétween visual signs and ac0g§tiC'
signs which already have meaning for him and those visual sigﬁg, or
syﬁbo]s, become linked with kinaeéthetic patterns in the muscles of
the dominant hand {pp. 132-133); and visual errors may pre&ominate
when reading is not controlled by the grapheme-phoneme correspon-
dence rules (Marshall and Newcombe 1977, p. 277). it is easy to
see that the grapheme=-phoneme corréspondque rules are subject to
debate for some .time fo come ;thouéh the evidence is in favor of
their exﬁfténce.‘

Copying letters, acco?ding to Lecouxs, is the writien correlate

-

of echof%]ja in speech development: But the associations are not -

:direct because children too young can't Tearn: to write even though

they have good motor coordination of arms, hands and fingers a

function of motor, psychomotor, and praxic organizatioﬁ (Ajuriaguerra *

~ and Auzias 1975, pp. 314-315) - because the-association of visual

signs with events is not direct, Qdf‘require§ a secoﬁdary set of'
gssociations: To 1ink "a new set of visuai‘sjgnsvto a Jéarhg& set .
Af auditory signs that are already associated with objects and events
of which the} have become symbols" cannot be achieved before a cer-

tain stage in brain maturation has been reached (Lec0urs, pp. 133-

'134),

- The broader cbnception of aphasia takes writing impairment, .
dysgraphia; as part of its domain,, but not intelligence or poor vi-

sion, as Goodglass and Kap]an'report:

L4
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Aphasia refers.to the disturbance of any
or ‘all of the skills, associations, and
habits of speech or written language,
produced by injury to certain brain areas
which are specialized for these functions.
* Disturbances . . . due to paralysis or
incoordination of the musculature of speech
or writing or to poor vision or hearing or -
to severe intellectual impairment are not,
« by themselves, aphaS1C (1972 p. 5). .

%
W

i

Aphasia also includes amusia, which involves either musical alexia
" or mus1ca1 agraph1a, or both.. Patients~somet3mes exhibit aphasia

without amusia (GeschW1nd 1972; Lturia 1970), aphasia'with amusia

Ny %\“.‘

(Zangw111 1975), ‘or amusia W1thout aphasia (Brust 1980) Brust
has tound "muS1ca1 read1ng and writing involve more heterogenous |

. symbo]s than ardinary reading and writing of words" (p. 383), a

vl‘ Ry .
,pos1t1on 1n agreement with hem15phere dominance theor1es. He re=

ports h1s f1nd1ngs to be conS1stent w1th the 11terature on aphaS1a,;”
a]exla,oand agraph1a (p. 387). Some cases of agraph1a w1thout apha-

. sia have been reported and explained as, caused by a lesion 1n,the :

' handedness dom1nant hem1sphere that destroys the engrams for the
comp]ex motor act1v1t1es in wr1t1ng (Heilman, et et al 1973), The
engrams’ for writing, the most complex of all Iaqguage modes, may
be Iost‘temporarily or permanently due to lesion (Goodglass and -«
Kaplan 1972, p. 10). Other composition-related brain dysfunctions
include dyslexia, an impairment of reading‘]etters or words (Espir ,

‘and Rose 1976, p. 24), simultanagnosia, a visual word-form recogni-

tion impairment-(Warrington and Shallice 1980), pure word-blindness

¥,
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~ bral dominancé is an interesting phenomsaon often resulting.in both

‘writing and reading-dysfunction. Normally, the right visual field

‘good visual acuity (20/30 or better), a mean 1. score of over .100,

'coﬁtrol group of 20 subjects of Tike age demonstrated simjlar vision,
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without hemni-o;tfc defect'(Greenbiatt.1973, 1976, 1977), and con- -
structiqnaf apraxia, dysgraphias not }esultiné from speeif%e lan-
guage-area defects (Espir and Rese, b. 23} sometimes c]asaifjeq ﬁ;m
as various handwr1t1ng d1ff1cu1t1es motor d?sorganizations, soma- °,
tOSpat1a1 d1sorders behav1or disorders, or a combination’ (AJur1aguerra
and Auzias 1975, pp. 324 326) .
Some wr1t1n9 d1sorders involving vision may be baused by a
spec1f1c lesion near the angu]ar gyrus delayed maturat1on in the

parTeto-occ1p1ta1 reg1ons, d1sturbed Gesta]t funct1ons or Tack

of - cerebral dominance (Espir and Rose'1976, p, 37). Lack of cere-

« %
.

has'superiortty“ﬁn assessing the,visualzform of Iinguistic‘visual
material (Levy‘and Reid 1976, p; 538) In a study of 20 dys]ex1cs i
from 7 to 11 yea¥s of age at the Eye Institute of New Jersey, Le1sman
and Ashkenaz1 (1980) tested. the hypothe51s that Iack of a Ieft vi-.
sual f1e1d dom1nance for Spat1a1 perception necessary for word and
Tetter recogntt1on may suggest "bilateral representat1on of spatial

perception and processing in dyslexia" (p. 158).  The subjects had

no ocular pathology, no Tental retardation, and'no.other neurOTQgii

siéns. Yet‘each was retarded more than two years in reading. The

I.Q. scores, mental and neurological conditions, but each read at

7
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\'graderleuél. EEG recordings of left parieto-occipital lobes were

made and analyzed by computer. The'differences in EEG activities .

.and tn computerized tomography'(CT scans) indicate that the dyslexics'
[ - 1

cerebral hemispheres had less sharing of information than found in
normals, Ieaginb'to the conclusion that the right hemisphere in the
dysjexics was more autonomous in reSpect to vfsua],]anguage stimuli,

perhaps even equal to the left (p. 163). )

- Espir and Rose (1976) devote several chapters to the causes of
aphasia. ‘The prognOS1s, they report, is poorer with older patients
than with younger (p 54), so by the time an aphasic reaches college.
age,.his or her chances of full recovery are d1m1n1shed The teacher
of compos1t1on often faced with wr1t1ng 1mpa1red students, seldom .

encounters wr1t1ng dysfunction caused by bra1n traumas brought 0n

'oby cardio- vascu]ar acc1dent (stroke), 1ntracran1a1 tumors, cerebral

abscesses, d1seases, or bra1n 1nJur1es What the composition teacher

Q v

somet1mes encounters - and fa11s to recogn1ze because of 1ack of

t\‘

‘ background data - are students whose writing 1mpa1rments are caused

[

A'by congen1ta1 bra1n ma]format1ons An aetialogy of congenital brain = '

ma]format1ons 1nc1udes both env1ronmenta1 and genet1c causes, as
‘outlined. by ESp1r dnd Rose (pp. 85 86) :

T Env1ronmenta1 causes act1ng on the fetus
via the mother:
1) Dizstary ~-lack of prote1n, vitamin, A
riboflavin, folic acid, or thiamine .
2) Hormonal deficiency .- p1tu1tary, thy-
" roid, or pancreas o
3) Drugs - thalidomide,.cortisone, anti-
biotics, nitrogen mustard, and ant1-
,cOnvu]sants . ¢

g
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4) Phys1ca1 agents - rad1at1on, hypoxia,

- hyperthermia’' ™~
. 5) Infections - syphilis, rubella, toxo- o
p]asmos1s . A

Genetic causes:

1), Chromosome mutations (affecting many
Systems) ;

2) Gene mutatlons (affect1ng single sys- )
. tems) . ) ,

,...'* N
-

)

-

Many of these affect writing v1a the V1sua1 system through the Vi-

-sual assoc1at1on areas, the'optic pathwdys, or'the vision.

Writing sample§ of congenitaily neurologieally impaired 9ub3ecte-

N
'4,' L

who speak normally but write aherraht]y have been studied and-founé
"to be more 1ik« writing eamples of aphasfés than undereducated.per-
sons (Lawrence 1979). "A form of agraphic (more properly termed

‘ ) de«e]opmenta] wr1tten dyssyntax1a) occurs in inoividuals who have

no ev1dence of cort1ca1 1e51ons but who do have some form of‘neuro-
logical 1mpa1rment, apparently acqu1red at b1rth or dur1ng early -
ch11dhood“ (p..253). Her subjects appeared to have never fully de-
ve]oped wr1t1ng skﬂlls as opposed to those who have lost their abi-
lity" to wr1te and they had abnormal births, suggest1ng congen1ta1

| or post-nata] neurological 1mpa1rment (pp. 253- 25%) The subJects

. were referred to the*wrltwng Clinic at Southern I]]1nois Uhiversity
‘at Edwardsville because they were abie to use verbal 1anguage "nor-
‘mally" (except for art1cu1atlon errors),.but performed poorly on
wrftten work. Lawrence's 1qvestngat1on results sucgested ito ner

that graphic iinguistio skills were arrested before they were full
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developed, and that tﬁe'parieto*OCCipital\regioﬁsﬂmay have suffered

the congenita]'ma]formation (p. 261). Since the.students were found o

to have suffered from m11d congen1ta1 engepha]opathy, perhaps the
medical histories of a]] bas1c writing stadents shou;d be conS1dered :

as part of normal writing skills diagnosis to determine which stu

:‘\ . G 'y ; . . , ® ‘. - . ’ .
. dents are deficient in writing skills for educztional r2asons and

which are-neurologicaﬁly impaired Compos.t1on teachers might then

\'be in a better pos1tion to deal w1th the task of e11m|nat1nq wr1t1ng-

-
<

,‘Barbara von Eckardt Klein (19/8) is one of a groW1ng nusiber of

reSearchers ca111ng for an 1nterd1sc1p11nary approach to "the neural -

rea11zat1on of the 1 guage-responsible cogn1tuve structure in hdman'

a beings" (p. 27, 66) Marcel K1nsboupne (1980) accuSes the so- caT]ed'

"hard scientists” neurophys1olog1sts neurocuem1sts molecular bio-

| logis'ts, orgap1c chem1sts theoret1ca1 phys1c1sts, and mathematicians

are* all on hls hit ]1SL) of not knOW1ng "beans about how mental func-

t1ons are organ1zed in the brain" (p. 49). Rheto: icians and teachers

are crying fbr some hard d2%a to Support a workable, goa1~or1ented

'pedagog/ that prom1ses some success in teaching students to write .

well, I, for one; am willing to wed neuropnysio]ogy to behaviora]
psychology, 1f necessary, to 1mprove the stance of ‘writing as pro-
cess rather than product. (Pé¥ron 1978) I propose that this paper
and an ear11er one in neurol1pgu1st1cs (Roberts 1980) indicate that a

courtship, if not a betrothal and wedding, is in the offing.

i
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