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Th .- s la1 11 or 1he ups1 rokes in you r 
hand-w rit i n~ is a dead ~ivcaway 10 
your ··cnlotio na li ty," accord ing to tlu-
1 n1crnational Graphoanalysis Socic1y . 
To take you r own cmol ional 
h:n1pcratun:. find a scntcru·<.· or two 
you wrote a day or so ago (it's he11er 10 

liS<" old wri ti ng. preferably on unlined 
paper). You'll necd about25 words. 
n ,·aw a '·base li n<:" under the lines or 
writi ng. From this base li ne d raw in 
lines following the angle of slant of 50 
consecut ivc ' ·upsl rokcs" (lll usl ral ion 
I ). Lgnon · ilw curv<:s o f the lt·t t<' rs -
make a s1 raigh t I i ne. T ake a piece or 
t ranspa ren t paper and make a tracing 
or the Sla nt G uide, ( l ll us1 ration 2). 
Lay this ~uide on 1op of your 
111a rkcd -up wri l in~ . Each upst roke w ill 
!"a ll SOni<·WII< T{" bctW<"f"ll 111<" lctt t'n·d 
li n.-s. T a bula le you r ma rked slrokes in 
a ~raph th en110I11C"t t.·r sitTl ilar to 
I l l ust ra t ion:~. Most likely you will 
have: strokes J~tl l i ng: in thr('c o r n'OIT 

areas. T hen c heck your ··emotional 
score'' by comparing the ~rouping 
of utal'kcU strokes in <.:ach area 
against Illust ration ·1. 

Exerptt'd with p<"rmission from 
infor mation rcc~:iwd li·um Lhl· 
l n tcrna1ional Graphoanalysis Soci(· ty, 
325 W . .Jackson Bl vd .. Ch icago, 111.. 
60606. 

R eco <rniz ino· t he Marks o n Paper b \"") 

R. l\ '1. N . Crosby 

1\ clativdy liu k is known about how a ch ild learns to read i.e., wha1 processes go 
on in h is n lind. In dea ling w il h how the beginni ng readn kams IU dilli-rerll iate 
graphic syrnbols, this an ide considers se\Tral rdatnl prol>kms: l lnw clo,·s pre­
school expcrienn· hamper the child in his iniLial discrinrination ol"kllcr-likc forms ,• 
How clues a t:hiltllcarn to difkrentiatl· bet wcen lellers ·,• . \ nd bet ween words._, \\'hat 
is the correlat ion between n·ading and wri t in~ _, St:\'l·ral rc:ading research progra1ns 
are d iscusse-d . 

How docs a childleam to read ;l That millions accomplish the difll­
cul t task every year docs not negate the fact that little is known about 
how the child does it. We strongly suspect that if an intdlign1t child 
who is neu rologically, culturally, and emotionally normal were !ell 
enti rely to his own devices, but p roperly motivated to learn to read, 
he would d iscover how to do it himse!L Jf'giwn a few simple instruc­
tions, he would learn much more rapidly. 

The vast majorityofnormal ch ildren wi ll learn to read despite the 
methods or instruc t ion used. I t logically follows t h<Lt il" ideal reaching 
methods a rc used , the same chi ld may le-a rn mon' easily and at an 
earlier age. 1\lorc important ly, the m inority o f" ch ildren whu arc 
dyslexic may be ht'l ped 0\·er th is necessary rducational hurdle. 

Some rcaclers may be su rprised that ed ucators, psychologists, and 
phys icians do not know how a ch ild learns to rcacl. True, it is known 
tha t if a chi ld is taught by a look-say method , phonic method, linguis­
tics, augmented roman alphabet, or some combination of these in a 
basal-reader, individualized, o r experience approach to teaching, 
he learns to read - o r most of them do. But no o ne knows wha l goes 
o n in a chi ld's mind. How does he difl"crentia te between letters? How 
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does hl' translate the graphic symbol into sound? How docs he group 
letters into combinations and words and sentences so t he reading 

process becomes more rapid and automatic? 
While our knowledge of how a child learns to read is E1r from com­

plete, it is vastly extended as the result or a study performed a t Cornell 
U ni,·ersity, A Basic Research l'rogmnt on Reading, 1 clone in co-operat ion 
with the OfficeofEducation oft!te U .S. Department of Health, 
Edu cation, and Wclfitrc . The two-and-a-hal(~ i nch-thick report which 
stemmed li·om the fou r-year study was r·eleased in 1963. Director oC 
the project was Pro!Cssor Harry Levin. Other Ltcul ty mem bers, all 
psychologists, who performed and supervised the research, in wh ich 
graduate students p a rticipated, were EkanorJ Gibson , Alfred L. 
Daldwin,James .J. Gi lJson, Charles F. H ockett, Henry N. Riccuit i 
and Georgej . Suci . 

This is an excellent study. The research attempted was basic and 
the hypotheses tes ted were well thought out. The experiments to 
test t he hypotheses were careful ly designed and control g roups were 
used to give an accura te measurement of the findings. Several studies 
were incomplete in their findings. 'vVe can only hope that the Cornell 
researchers or otlrcrs will continue the work to a definitive conclu­
sion. But the fact remains that the Cornell study was a h ig hly scien tif­
ic examination oChow a ch ild karns to read and, as such, a major 
contribution to the knowledge of reading a nd a tribute to Cornell 
University and its faculty . Unfortunately, copies of the fu ll report are 
di ffic ult to obta in. There is, howeve r, an excellent evaluation of the 
fi ndings by Eleanor Gibson in Science.2 

\\'e place great emphasis upon this study because it was obviously 
predicated upon knowledge of the neurological process of read ing. 
The researche rs l1ad an awareness, for exam ple, that reading .is 
translating graph ic symbols i nto sound, and t he findings of the well­
designed ex peri men ts p rovide the best indication so Lr of precisely 
how tire child goes about th is process. There are thousands of experi­
mental studies wh ich have been clone to try to explain normal 
reading processes. The g reat majority of these a re single isolated 
studies with little connection to the central problem , less appl icability 
to teaching theory, and almost no neurological information. Nlany oC 
these st udies are poorly conceived and performed with inadequate 
control. It is neither necessary nor possible for this article to contain 
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a critical review of this li terature. T he interested reader may Jlnd 
many excellent references in the Cornell study a nd may pursue the 
various subjects involved in the several indices available. 

In her Scieuce article, Dr. Gibson m a kes this statement: " Once a 
ch ild begins his progression hom spoken language to written lan­
guage, there, are, I think , three phases of learning to be considered . 
T hey present three di fferen t kinds of learning tasks, a nd they are 
roughly sequential, though there must be considerable overlapping. 
These three phases are: learning to differen tiate graphic symbols ; 
.learn ing to decode letters to sounds ('map' the letters into sou nds) ; 
and using p rogressively higher-order units of structure." The Cornell 
researchers set up experiments to exp lore each of these th ree stages. 

Learning to differentia te each printed letter or number used in 
English is the first step in learn ing to read a nd it is not very easy. The 
same le tter comes in \'a rious styles, such as capi tal and lowe r case, 
pri nted and cursive. There arc a wide variety ol'typcl~1ccs, in cluding 
italic, and a considerable range ol'sizes. When the letters arc made by 
hand, as by a teacher, the varia tions both in printing and handwrit­
ing are endless and a ll ol'them vary in in numerable ways !'rom printed 
letters. 

Preschool Traiuing 
The gt·eatest difiiculty for the bcginuing reader is that his preschool 
experiences may not have prepared h im to discrimi nate l>et\veen 
letters. For one th ing, the child m ust discover the concept that a n 
object (a letter) is not a lways the same regard less ol' its position. 
Nothing in his previous experience has prepared him for this. He 
knows, fo r example, that a go!!' club is a golf club no matler what its 
position or se tting is. It's a golf cJ u b in his bther's hand on the eigh­
teenth fa irway, in Lite golfl>ag in the closet, intltc sporting goods 
store, whether new or damaged backward or forward , upside down, 
horizontal, or wrap ped a rou nd a tree in h is father's frustration. No 
matter what one does with it, a go iC club is a lways a golf club. 

Then, in the sixth year of his life, the child goes to school and is 
shown som eth ing that roug hly resembles a golf cl u b- the lette-r d . 
Only now he has to understand that iCthe letter is moved, it becomes 
a bora p or a q or, if the h andw riting is im precise, an h or a g- all 
of which a rc difl'eren t things. Sim ilarly, a word .is not a lways the same 
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regardless of its posi tion. Saw, reversed, becomes was. Dog bt'comes 
god , cat becomes t<tc, rat becomes tar, and so on . 

/\.child's preschool training hampers him in learni ng to read in 
another and more- ser ious way. H e has bad relatively little experience 
with linea r o~jc<.:ts. He exists, prior to going to school, la rgely in a 
three-dimensional world of toys, balls and bats, kni\TS and forks, 
water glasses, and other objects which have depth and shape he can 
touch. H e has had relatively less exp~:rience wi th two-dimensional 
linear objects, which is what letters and numbers a re. H e is simply 
less accustomed to fun ctioning and conceiving of a linear world. 

Even the limi ted experience he has had in working with lim:a r 
objects has not particu larly prepared him to work with letters. He 
has colored, painted, and drawn cats and dogs, people, and o ther 
figu res. \Vith kw exceptions, the letters in the English alphabet don't 
resemble cats and dogs and people. Let ters consist of cu rved and 
stra ight lines in various combinations. Even the reading-readiness 
s tudies he has in kindergarten a re not particula rl y helpful, lor there 
he usually learns to dillcrentiate betw<'cll cat and pumpkin [tees and 
other objects. It must be said that the preschool tra ining of childrcn 
might be more helpfu l if the child worked more with lettcr-li kt• 
lorms, rather tl1 an drawings of objects. It m ight help accustom h im 
to the forms ol"lcttns tha t lw will be using in learning to read in the 
fi rst g rade. 

The initial task to be accom plished in learning to read is d iiii:ren­
tiati ng and identifying (not necessarily hy name) the le:lters of thc 
alphabet. This is a basic departure li·01n the manner in which the 
chi ld learned to speak. A lthoug h li e di ll rrentiatecl between th e 
sounds of Englisl1, he was not requ ired to idcu ti (y them. He didn ' t 
have to know that he was uttering a long a sound or a short e sound 
or any other, nor that the sound was part of h is language. But in 
reading it is vi ta l that he identi ly the le-tters, even with the Look-.1a_V 
method ofreadiug. H e must discriminate a t least the first and last letter 
of the word . \\'hen identifying the word cat, he is not required to 
identify t he c ancltby name, but he has to know tha t they arc not d 
and a or other let ters. H e has to be able to dist inguish the shapes or 
lett ers and discriminate them from others. In wri t ing let ters, the 
ability to discrimi nate is even more essen tial. 
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Perception 
In neurological terms, the chi ld , when he discriminates lwtwel'll 
letters (or the shapes of any objects), is using visual perception. The 
te rm percej;lion is g ivc11 a variety or d i fl(·rent meanings by those- who 
usc it. The psychologist gives the- term a broad meaning, to encom­
pass anything a person becomes awaiT of' in his en\·ironnwnt. Tile 
dictionary dclines perception as anything known of an object; the 
seeing o1· hearing of it ; direct acquaintance with anything through 
the senses. Psychologists R. l\1. :t\J.owbray and T. Ferguson Rod~cr3 

define disordered fJen:eption as the inabi li ty to organ ize st imnli in a 
meani ngfu l l:1shion. Stedmau's ill t!dical .Dictionm)' says perception is 
" th e men tal process by which the nature or an object is recognized 
th rough the associa t ion ora memory or its other qualities with the 
special sense, b ring ing it to consciousncss." 4 

We use perception in a narrower sense defining it as the abili ty 
to be aware of and conceive ora pattern or shape. This is a highn­
orcler sensory fu nction and involves interpretation and integral ion or 
the basic i1dormation ofsigl1 t, hearing, touch, etc. l n visual pnccp­
tion this is the recogni t ion that a t riangk, the end of a tnll and a 
capital A a rc the same shape; in aucl itory percept ion, the n-cog­
ni t ion of a tune or melody played in a dilkrcnt key; and in touch, 
the abi lity to correctly iden tify by touch alone the textures or 
velvet and deni m. In reading, visual percept ion means the ability to 
clil-krentiate between the letters d and b, for example ; auditOry per­
cep tion means the abi lity to dilkrcntiatc between th~, sounds ot' thc 
words leaf and kave. 

Two major comments oug l1t to be made about percept ion. First , 
it is difficul t to know l1ow a chi ld {;til s to pnceivc. For example, ira 
chi ld has a disord cr of" visual p t'rception and he is asked to draw a 
tr iangle and renders it poorly so that it resembles an m·al d01'S he 
do it because his brain is unaware that a triangle is composed of th ree 
straight lines connected by three anglrs? Or does his br;1in recri\·c 
this informat ion b u t is unaware of its sign ificance, causing h im to 
neglect this inlormation ? vVe don ' t know the answer. 

Second, perception is learned. T his has been shown by rcearch 
with persons b lind rrom birth who have rega ined their sight th rough 
su rgery. Psychologist D. 0 . H ebb has wri tten a fasc inating accoun t 
of th is J"Cscarch : 5 
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The idt>a that one has to learn to see a tria ngle m ust sound cxtremdy 
improbable, and 'o 1 shall now p rescm thc evide nce to this c fTec tntorc 
sys tema tically. We h ave seen that the pe rceptions of the congenita lly blind 
a licr opera tiou an.: aln1ost comple tel y lacking in ide nti ty. Scnde n rcpon s 
ca;,cs in which there was a n immedia te perception of diffe rences in two 
ligu res ;,cen together, b ut a lso o ne definite instance in w hich even thi s wa~ 
not possib le. T hus the pa tien t somdi111es saw di flc re nccs between a 
,phcrc and cube, sonwtimcs no t. Color has IJ<.:cn fo und to domi natt· fon n 
persisten tl y in the fi rst vision of tlwsc pa tients. Eleven months a fter 
opera tion the color names learned by a p a t ient in hospi tal were re ta ined , 
but the liu le that had been learned of fo rm was fot-gotrc n. An egg, po ta to, 
and c ube of sugar we re seen by a patie n t repea tedly, un tilna lll ing was 
prompt, bu t then were not recogniz<.:d w hen p ut imo <.:olored light ; the 
n 1bc was well na med when it was seen on the table or in the investigator's 
hand bu t not recognized when suspended by a t hn~ad wi th a c ha nge of 
background. 

Such patients, when learning has proceeded Jar enough , m a nifest the 
charactcri; ti c generalizations oft he norn1al pet-son, so the initial d iflicult ies 
a r·e not pu t down to ~ tructural defec ts of Lit e scnsot·y a ppa ra rus. 

Riesen h as full y confi rmed the conclusion tha t ot·clinary visual p ercep­
tion in higher ntanllnals presupposes a long karning period. His observa­
tio ns concerning the almost complete visua l incapacity of chi Ill panzcL·s 
reared in darkness, and the slowness orlearn ing, arc oftlw greatest 
impon a nc<.:. They show that Senden 's simila r resul ts w ith m a n arc not clue 
to some inad<'quacy of the cl inical tests, nor pecul ia rly huma n. 

H e b b then w ri tes: 

The course of perceptual lea rning in 111a n is gradual, proceeding !i·on1 a 
domina nce of<.:olm·, through a pe riod of separa te at t<.:ntion to cadt part of a 
figure. to a gradua lly a rri ved at identification of the whole as a whole: an 
appar-en tly sin1ulta neous instead ora seri a l apprehension . A patie n t was 
trained to d iscriminate squa re fi·om u·ianglc over a period of I 3 days, a nd 
had learned so littl<' in th is time "that he could no t r-eport their fnnn wi th­
out coun ti ng cor ners on <.: after another. . .. A nd yet i t seems tha t the 
recogni tion process was beginn ing alt·ead y lO b<.: autom a tic, so tha t some 
day thejudgn l<"tlt 'sq ua re ' would be g ive n wi Lh simple vision, whi ch 
wo uld then easily lead to the belief that!Cmn was a lways simulta neously 
given'' [ He bb is q uo ti ng Sendcuj. The shont·st time in which a patien t 
approximated to normal perception, cvt·t l when learning was confined to 
a sma ll number of objects, seems to have been abo ut a month . 

l t is possible then tha t the non nal huma n infa n t goes throug h the sallie 
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process, a nd that we a rc a ble to sn ' a square as such in a singk glance only 
as the result ofco111pkx lea rning. The no tion ~eems unlikely, bccau~e of tlw 
11lter simplic ity ofsuc h a perception to the normal adult. But110 such 
argument can be va lid , since Lashley has show n tha t subject ivt' simp licity 
and imm~cliacy may be very d eceptive as an index of physiological simpli­
city . There an: m ornw cr residual t ra ces of learning in normal perception, 
and hints orits CO illpJcxity. 

Gelle rman n,pon s tha t chi ntp<u tzees and 1\l'o-yt·ar-old chi ld ren 
recognized a t rianglr tha t had been rotated thro ugh 120° Ji·om the training 
position, bu t (in the one protocol that is g iven) responded sekctiwly only 
t!(ler a head rot a tion ; and persiste nt head ro ta tinn continued in the latet· 
discriminations. O lder human subj <.:c ts d o 110 t need to make the sarnc 
recep tor adjusum' ll t to recogni:.-:e the lig urG in two positions, a nd so this 
generalization may be a karned capaci ty, ~ impk as it seerns to us. 

This resea rc h into the na ture or p ercep tu al learn ing, w h ich H cbb 

has summa rized so well, is o f the g reatest impo rta nce in the teaching 

of reading . The d istinc tive sh a pes ofktt crs a nd numbers do not leap 

into recognitio n as they do with an adul t . The child must exam ine 

th e figures to d c t('Ct thc it· distinguishing c harac teristics . F o r example, 

when identirying a sq uare, he a c tu ally co uuts th e corn n s. 

This w as sho wn by an cxperimc n t re i a ted by H ebb," as follows: 

The su bject is shown a diagram suc h as 

X c a q 
r I s 
0 f z 0" 

" d y Ll p 

and studies it unti l he has, appa rently, an itnage of the '-v ho k sq ua re a nd 
can " look al" it a nd r t:aclthe letters ofl~ one by one. Tfhc really has sudt 
an image, it will no t ma t ter in w hat di rcniou he.: i~ asked to ·· read .' ' 
Actua lly, it is !o unclt hatt he sabjen canno t reproduce the kttns a~ li1st 
ti·om right to left as from left to r igh t, o r promptl y give the lour kttt-rs, p, z, 
1, x, tha t make up the diagonal from lower righ t to up per left. So what seems 
a simple , immediately given image ofth<.· w hole is act ually a serial reron­
struct ion of pa rts of t he.: fig ure. An '· irnagc" of tr iangle o r sq ua re is simpler, 
longer practiced , b ut may be funda m cmall y the same. Thc p crn·ption of 
such ligures a lso may involve a temporal sequence. 

Thus, th e no rma l c hi ld must learn to discriminate the sklpCS o r 

lette rs, w hethe r h e is being taug ht by a p hon ic or a.look-~ay method. 
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1 dentifying ].etters 
A t this point it is proper to consider the difficulty wh.ic h the normal 
child has in identifying letters. The Cornell study sought to discover 
how a child differentiates one letter from another. 

It was oiAious to the Cornell scientists that letters of the a lphabet 
could not be used to discover how the chi ld learns them. The children 
being tested might know one or several letters. They would at least 
have a fa miliarity wi th them. To avoid this difficulty, the rcsearchl"rs 
prepared a group or le tter-l ike forms consisting of stra ight and curved 
Jines such as those used in le tters. Then, 12 variants were prepared of 
each stand ard letter-like form. In some of the variants the forms 
were rotated o r reversed (as letters a re); o r cu rved li nes were used 
inst.ead of stra ight ones; or there were breaks in the lines t hat did not 
exist in the standarcllorm; or tltere were perspective transfo rmations 
in which the standard figure was slan ted backward or forward. 

Then the Cornell psychologists asked a group of children, ages 
lour through eight, to pick out copies of' t he standard form from a 
group that included all of its transformations. The youngste rs were to 
select only the exact copies of the standard Jo rm. T h e er rors made by 
the children were scored a nd the errors classified according to the 
type of transformation . 

Results of the test showed that the \·isual discrimination of chil­
dren improved from ages four to eight, but that some discriminations 
between forms were harder to make than others and that i mprove­
ment in discri mination varies from form to form. For example, 
errors for perspective transformations were very n umerous a mong 
Jour-ycar-olds and still numerous among eigh t-year-olds. This was 
not considered critical because English lette rs do not normal ly con­
tain perspectives, that is, the letters a re all m ade to appea r fl at. At 
least in the p rimary grades, there is no attempt to g ive the letters the 
appearance of depth. 

Of greater significance were these rcsu Its: c hanges of break or 
close, such as between a c and an o, are easiest for chi ldren. Even 
the youngest tested made relatively few errors and none of the c ight­
ycar-olds made a mistake. 

Errors fo r rotations and rcversals- d and b, p and q, Nf a nd 'vV, c 
and u - -were very high among the four-ycar-olds, but dropped to 
nearly zero by age eight. 
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Errors for changes from line to c ut'\'C- -v a nd u, for t'xampk· 
were relat ively n umerous (dependi ng o n the num bcr of.'changt'S) 
among the youngest children bu t showed a rapid drop among the 
older ones, almost to zero lor the eigltt-ycar-olds. 

The Cornell researchers then t ried th e same translorrnations of' 
real le tters on the fi ve-year-o ld gro up and fouttd that the same nlll­

fusions resulted. This indicated that problems in discrimination 
apply general ly and not just to the specifi c lo rms clrawnli.Jr t ltl· 
experiment. 

Some commen ts can lx made concerning the results of' tit is experi­
ment. F irst, a child 's ability to disti ngu ish o ne lei ter ti·om another 
improves with age. By age eight he is an expert, ma king hardly any 
mistakes at a ll. llul the child of' eight is usually in the thi rd grade 
What of the fi rst-grader who is having trouble discriminating OI I L' 

letter [i·om another ? I s he receiving proper hdp from !tis teacher ? 
Teachers work quite hard on reversals and rotations, but do they 
realize that I i ne-to-c urve clisti nctions also cause d i flicul t y? The 
a nswer to t hese questions is somewhat important, lor the Cornell 
study showed that at age six t he children tested mack about 18° u 

errors in rotation and reversa l a nd 26~1 in line-to-cun-e Lrans­
formations. 

How does a c hild difkrcntiat:e one letter from anot her ;> Irt!tc> 
answer to this question could be obtained , it wou ld open a newavenuc 
of teachi ng, in which instruction can be given to the child to help 
him d .ist inguish one letter fi·om a nother, thus eli minating some oft he 
time-consum ing trial and error of' seH~d iscmTry. * 

*The usc- he would say abuse-· -orselr-discovny learning in reading 
instruction has been criticized by psychologist H.oger Brown in an a rticle 
" A Dispute about Reading" in the book Human L eaming in the Sdwo/ ,7 as 
fo llows : 

"The ne('d for phonetic a ttack 011 new wor·ds is generally recognized by 
educators of the look-and-say persuasion, bu t tor otw reason or another 
they believe the necessary generalizations should Ut' incidentally learned 
or, if directly taught, postponed until the second or third grade. \Vhat arc 
the reasons !()r this bdicP Dolch a nd Bloomster have said: ' I t is true that 
the usc of phonetics means the usc of generalizations, that generalizations are 
best Learnt•d induclil•e(v, and that sight words arc the basis ofinductive r·cason-
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The Cornell expnimenters formed two hypotheses concerning 
how children might discriminate letters. In o ne it was assumed tha t 
the cltild builds up a kind of model of ea c h le tter and the n compares 

u nti l he makes a match, or, in the o ther, that he discovers how letters 

differ and n:co~nizes them by distinctive fi::atun:s. 

To test wh ich hypo thesis was cor rect, the psychologists worked 
wi th a group of kindergarten children, tra ining them to discriminate 

between letter-like forms similar to those usrd in the earlier experi­
ment. T hen the children were divided into three g rou ps. Group one 
was given new fo rms tu learn, forms which , ·a rird in new ways fi ·om 

the sam e standards of" discrim ination they had already learned. 

Group two was g iven new sets offorms which dil l"ercd in th e same 

ways as the fo rms they had a lready learned. The third g roup was a 
comrol gi\'cn both new sta ndards and new dimensio ns ofdillcrence 

to discriminate. 
It was inferred th at better perfo rmance by the first g roup would 

suggest that disc riminatio n learning proceeded by construc tio n o f" a 

model of the standards agai nst w hich the variants could be matched. 

If the second group perfo rmed better it would suggest that distinctive 
difi(: rcnces had been detected by the ch ildren. 

ing.' (ltal ics my own. ) The italicized portion of this S<'ll t(' II CC .is hardly 
a com111 on-sensc obs<' rvation. \Vhy does the scientist write ou l his laws, the 
ch("fhis n·cipcs, th(" prokssional golf('!" his instructions fo r tht.: novice, if not 
to spare the rest of us inductive labor ? \1Vt.: bcndit ll·otn th<' cxp•·r icnccs of 
om prede-cesso r~ by r('ading the generalizatio ns reformed. J t may lx- that 
the Darwinian Theory of Evolution is best k a rncd iudunivc ly--bcst in the 
s('nse of" most unl<>rgeuably. But if it had to be learned that way, most of us 
'' ould live without a theory of evolution. On the face ol"it , a gencral i<:a tion 
is more rapidly and certainly learned when i t is <'xplicitly stated. J n addi­
tion , then: a rf' cxpcrim<'nta l results to show that incidenta l learning is slow 
and uncertain by comparison wi th d irected learning. The educator, who 
would claim that phonetic generalizat ions a re beu er learned by incidental 
induction than by d irect formulation with examples. a~SUllll'S the burden of 
proof. llis claim docs not conform to popular belief, nor has it been demon­
~trated in tht' laborawry. I f you really \\·am your p upil to learn a phonet ic 
t·ule, it Sl"t::ms sensible to tell him the rule." 
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R esults showed tha t both groups one and two performed better 
t han the control g roup, and t hat g roup two pcrlormtcll.Jcst, making 
39 er rors to group o ne's 69. " vVe infer li·om t hese results," Dr. 

El ea nor Gibson w ro te in Science, ''that, wh ile children probably do 

learn prototypes of letter sh apes, the p ro totypes themselves arc nor 

the origina l basis f<>r d iffe rentiation. T he most rdc\'<llll kind of train­
ing- for discrimination is practice which p rovides experience \\"it h the 

cha racteristi c differences t ha t disting uish the set ofitl'lns. Features 
which a rc actuall y distinctive for let tlTS could be emphasized by 
presen ting let tcrs in con trast pairs. "s 

TIH' experimen ters made a n dlort, unfortu nately nut cornpktcd, 

to de te rmine whic h features a child dist inguishes. J t seemed to 
ind.icatc that children distinguish bet wren cu tYccl and st ra ight lines 
and be twee n the obl iCfueness of" a line, as in A, K, :'>! ,and'/. . l t is to 

be hoped these experiments can be continued until it is known pre­
cisely w·hich features of letters help a c h ild distinguish it fro m an­

other.* 
The C ornell stud y seems 10 indicate t hat a teache r would be wise 

to drill stude nts o n discriminating between letters as wrll as ickntif)·­

ingthem. 

*\\"(" would like to suggest that some cxperimcntet·s develop what m ight 
bt.: called an Jniliai Perceptual /J.ijJhabel (l Pi\ ), a CO II lTJ>l similar to the lniliaf 
iearhiug .'Jf{Jhabet (l TA).lTA is au attempt to circunl Vl'll t the phonet ic 
itT<·gu lariti('s of" the E nglish alphabet by cn·at ing kiln ligures I(H· each ol" 
the common phonetic elements in thl" languag(·, ·H in all, so that cal"h IT.\ 
kun t·c·pn·s("n ts one English sound. Afkr kaming by this tnethnd, tlw 
child latct·t,·ansf<Ts easily to a reg ular alphabet. \ V(· considn this a most 
appnding addition to the Llt cory of" reading instruction. \\"1" atT suggesting 
that a simi lar techniq ue b<' used to circun tv<·nt soml· oft hl· visualconfu­
~ions in the alphabet, such as the band d, p a nd q, m and \1", u and v. 11" 
another form were substituted for one of t he confusing kucrs- thl"t"l" is no 
rc•ason tha t squares, tria ngles and other gcometrir forms cannot lw used­
it would simplify the visual aspec t. The child, after benefiting l"ro111 his 1 P.:\ 

exposure, could then be transferred to the rcgulai·lc ttcr forms. 
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Reading and Writing are Related 
Another team of" psydwlogis ts at Com el l sought to determine the 
correla t ion between reading and wri ting. T he hypothesis was sla ted 
well by the rescarc hers, J ames.J. Gibson and H a rry O sser : 

ln the acquisition or language it is clca1· that a ehi lcl never !cams to unci<T­
stand sp<Tch without at th<· same ti me learning to speak. The circul a1·i ty or 
speaking and heari ng has always been recognized and the degree to which 
the auditory ICed back controls the process or uttering wo1·ds has recently 
been studied expcrinwlllally. \'\'hat has not been so dea1· is that a child 
never learns w read without at the same time learning to write. Readi ng and 
writing an· d illl:rem te-rms and oli.cn S<Tll1 to be thought or as cl iA'erent 
school sub jec ts. Ncvcnhclcss, th e visua l ked back which controls the 
manual an of writing is quite analogous to Llw audi tory fred back which 
controls the vocal an or speaking . J ust as one cannot speak without hearing 
one's speech, so one cannot write without, in a peculiar sense, reading one's 
writing. 

G ibson and O sscr po inted o ut tha t what a child m ust learn in 
order to read a nd write is that "speech sounds can appear, and can 
be made to appear on a visible surface." 

I s it useful in the c lassroom to have the child write letters as a 
means of helping h im to discrim ina te a nd identify them ? G ibson 
and Osser sought to discover this by having 20 ch ilcl rcn, fo ur to six 
years of age, puncl1 out letters on a typewrite r. Some of the ch ildren 
used a typewrite r tha t con tained a ribbon, thus permi tt ing them to 
see the letters they made. The remainder used typewriters wi thou t 
ribbons and thus received no visual rein fo rcem ent of thei r eflon s. 

R esults showed tha t those c hild ren who used typewriters with 
ribbons perrormcd sign ificantly better than those who mere ly 
punched a typewriter key. T he resul ts a re interesting in that they 
showed that merely by looking a t letters the child made with a 
typewriter helped his discr im ination of them. I t is unf(>rtu na tc, how­
ever, that t ypewri tc rs were used ia tit is experime nt. If a nothe r gro up 
ofehildren had wri tten or pr inted the le tters by ha nd, it is likely 
that they would ha\'1:: shown c\·cn greater reinforcement of thei r 
ability to discriminate. There is abundan t evid ence that tactile per­
ception provides an avenue of learni ng. Helen K el ler used th is 
method exclusively. Schools experimenting with t he teaching of 
dyslex ic children wi th severe visua l a nd aud itory imperception a rt: 
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obt;l ining good resul ts by teach ing chi ldren to read by nwans of 
tacti le percept ion, that is, having them fee l let ters and write them in 
sandboxes o r on blackboards. (Grace FcmalciU has clone the most 
significa nt imTstigation of the eflicacy oftactik method~ oflt'aehing 

reading.) 
W e bd ieYe there is grea t value in teaching read ing and writing 

simu ltaneously, rat her than as separatl' subjects in the curriculum. 
\ , . ri t i ng the letters a ids the child in dist ingu ish ing and identi lyi ng 
them. He is using visual pnct'ption when he sees thl· lellcrs, auditor~ 
percept ion when the teacher speaks t ht>m, and tactile perception 
when he writes them on paper or the blackboard . T he normal child 
thus is using th rec broad a venues to language co m prehension. 'J'h is 
three-pronged Jcami ng p rocesS is or\·alue C\·cn afttr he has kamcd 
the first step in read ing and can distingu ish and iclent il)r lettns. 
\\·riting, as well as seeing and hearing, help him to learn th~: spd li ng 
pat terns a nd t he n the sen tence structu res wh ich arc charactnist ir of 
English . I n shor t, w riting is a most valuable tool in the teach ing of 

reading. 

Jdentijj,ing WoTds 
The im portance of teac hing chi ldren to d iscrim inate one le tte r rrom 
;ulOthn ,·c ry early in t he instruc tional program was illustrakcl in 
ano ther Cornell experiment . P erformed b y Gabrie-lle Edelman, this 
investigat ion produced results which h;l\·e br-rcach ing significance 

for the practicing classroom teacher. 
M iss Ed leman sough t to d iscover t he cues by which a nonreader 

o r beg in ni ng reade r ide nti fies a wurcl he has nevn seen, whether the 
same cut'S are used to recognizt• a long wo rd and a short word. 
whe ther nonreaders and beginni ng r\'adc rs usc the same cues, and 
whether boys and girls use the same curs. T wo groups were st>ln.:tcd: 
50 kindergartem:rs and 50 first-graders, each chust·n a! random from 
publ.i c schools and l·aeh divided equally am ong boys and girls. 

T he children were shown a card Otl which was p r inted a IHJtiSI'JISt' 

word, lor example, cug. Then the youngs ters were shown response 
cards in ra ndom arrangement. They were to po im to the word on 
one of the response cards which was identical or most rcsembkd the 

word they had seen on the firs t card . The response cards werl' 
a r ranged so as to determine (1) whether the ch ildren c ued on the 
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basis of shape by scl tcting arp, which has th e same shape as cug but 
all the lcucrs changed; (2) by the firs t letter by selecting chc, which 
has the same firs t le tter as cug but different second and th ird letters 
and the shape changed; (3) on the basis of the second lcllcr by 
~e l ecti ng tuk, which has the same second lt-tter as cug but the first 
and third kttt rs am! the shape arc clill'crent; o r (4-) on the basis or 
the fina l letter by selecting ilg, which has the same th ird lette r but 
the firs t two and the sltapc arc changed. A similar sys tem was worked 
o utlc>r fi,-c-lcttcr nonsense words. In botl1the three-lttter and the 
fi\"C-Iet t<T tests, the response cards were presented in varyi ng ordet· 
so no cue could be based 0 11 sequence. There were e ight combina­
tions ol\adt tlll"(:c-letter word and 52 cornbi11ations of"c<tch live­
letter word . 

The resu lts were di11t~ rent depending on the size of th e word and, 
surprisingly, on the sex of the pa rticipants. The fi rst letter of both 
the long- a nd sho rt-word forms was the cue most utilized by non­
readers (kindcrgartcners) and beginni ng readers (first-graders). Th e 
last ktte r is also an impo rtan t cue, especia ll y lo r kinde rgartcnc rs, 
a nd mo re so in short words than in long ones. Boys tend to recognize 
words on the basis of the firs t mo re than th<·last ICLter. Gi rls, while 
using both f·irs t and last, place greater emphasis on the second letter 
than boys do, as shown by the following table: 

Five-Leiter l Vonh 

Cues: SHA P E FIRST ~ECOND THIRD FOU RTIL PlFT il 

Ki ndc·r~:1 rt cn 3:{0 1673 ;,.JO 755 51!l 1:?6!"> 
lsL Grade 80 2497 757 6!)3 287 930 

Hoy» 2 1-1 1886 589 780 -1·-15 1208 
Girls I<JG 228·~ 70H GH 360 1087 

( "/ he)lgwr.• ~tjneoeutlht 111111tl11'r uftimeo children ~rcug~ti::.ed wu"h 011/he Utl.li,, '!fee/lain 
l"llf$ . ) 

Gabrielle Eddrnan concl uded fro m her experimen t that "theories 
whieh propose that nonreaders anclfo r beg-inning readers recognize 
words as wholes by thei r shape have not been supported in this study. 
The shapes of words, ollcrcd as a cue next to lt-tter cues, was rejected 
in fiH·o r oflctter cues .. . in this experiment. " S he pointed our that 
the first lrtter is the most important cue in whole-word recogn ition 
76 

and tha t the last letter is next in importance. She theorized that this 
phenomenon may lie in the primacy of the first letter and the recency 
of the last, o r simp ly tha t t he fi rst and last letters, since they are 
bordered 0 11 o ne side by white spaee, stand out more than those 
letters embedded in the middle of a word. 

The umjor implication ((),. the reach ing of •·eading I according to.\ I iss 

Eddn•a n , a view which we share] is t ha t the basic bdid"on which tl~t·" hole­

word method of" teac hing reading lies ( i.e. , the lx li c!"that children rccog­
uize words by their shape) is inco•Tect. Educators 1nay lJl"lie,·l· the ch ild i, 

aLtcuding to tl1 c w h ole word, when he is actually u ti lizing certain kttn 

n tcs. Helping pupib learn the k t tcrs well so th at tlwy may usc letter cues 
to the best of their abi li ty wou ld be an im portant t1·aching illlprovcllll'lll. 

This info rmat ion about the ma nner in which a normal ch il d 
recognizes and identifies the graphic sym bois on a page is or the great­
est poss ible imponance in teaching ol"reacling. l t olkrs, we bdin·e, 
some insig hts into the problems of the normal child in teaming to 
read a nd to some ways teachers can assist this rhi ld on·r these hurdles. 

Uut our p rimary p urpose in includ ing this material is to show the 
monstrous task that confronts the dyslexic child with poor visual 
perception . If he docs no t co t-rectly perceive the sha pe of the klllT d, 
for example, just try to imagine his difliculty in dillcrcntiating the 
lrtter l"rom a b, p or q . Hhe does no t correctly pnceive the shape of 
a n m, how can he d istinguish it f1·o m a w? And making such dis­
tinct ions is t he absolutely essential first step in reading. This ch ild, 
even if" his impairment i; a m ild o ne, needs a g reat d eal of time-con­
sumin g help in surmounti ng the first step in read ing. 

This artit·k is a reprint ol"chapl<T 5 in R . .\1. :--1. Crosby (with Robt·rt .\.Liston \. 
"/he Wt!)'.,idt'ro : a Nnt• :lpfm){[dt /u Rmding and lht' l!t•.,{nif Rmdn·. :'>il"IV York: 
Delacor ll" l'n·ss. 1968. 

1. The Cornell university srudy, .I litHic Rt•setudt l '~tJgram on Readiug. consists ol"22 
separate papers which art· not sequcmially llllllliJt·ITcl, so that JKlg"t" rd"crt·nn·s 
would bt· of Jiulc sign ificance. Because copies or the li.dl report arc dillicul! to 
obtain, addi tiona l rekrenct>S will be listed lor cac.:h paper, il"publishc-cl ds,·where. 
The paper,; discussed in this chaprer arc: 
G ibson, Eleanor]. ; Cibson.JamesJ. ; Pick, .-\ nm· D . ; and Os.~•·r, Harry."'.\ 
Developme-ntal Stud y of t he Discriminat ion or l.t·ill·r-Likt· Fonns" (also publ•shrd 
in J. ComfJ. PI!)'Jiol. I'>J'dtol .. 55 :!197- 905, 1962). 
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Relative Leg ibility ofLeroy a nd Lincoln/!\! rT R E Fonts 
on T elevision 

!Junaid Shurlldl' 

The legibility ol's ta nda rd Leroy alpha nutm·ric syru bols was cun1pan ·d with that 
of a lll'W lou t, I he Lincoln/~lt T R E, Oil a Ldevision lllOlli lor a t ITSOiut ions ofll, I 0. 
I:Z , and I+ li n(·s pe-r sy111bo l heig ht. The new (()Ill was 1101 supnior in ll'gihilitv to 
th•· Leroy f(Hll a t a ny o l'the values of resolu tio11s t<·st,·d . \ Vhilt· thl' find i11~s lor the 
n<·w· fon t we-n: nc:gativ(·, insig hts w e re g-ained abou t hU"w to i tnpn>\'t' syn tbul <.ksiMn 
lo r more kgiblc ll' ll'vision d isplays. lt was n-comrnt·ndcclthat these nc·" de,ign 
t<.'ch niqtr<"S be· !'valuatc·d in fu ture work on tdn·ision displays. 

T elevision is a n tluablc display de\· icc for systems use because of its 
versatility, case of sig nal tra nsmission , rdiahili ty of image reproduc­
t ion, ea~e or ma i ntcna ncr, a nd comparatively low cost. In addi t ion, 
the ability of tclc\·ision to combine cl illc rr nt d a ta inpu ts into a single 
composite d isplay is well known. evertheless, the acceptabil ity or 
television for many milita ry and indust rial systcms applications 
depends upon its abili ty to display symbols which can he accurately 
and q u ickly identifi ed by the viewer. 

T his a bility has seldom been dc tcrmim:d through obj ect in: per­
formance tests that provide est im ates of accuracy and speed (Icgibil ity) 
of symbol identi fi ca t io n. E ven thoug h television is widely mcd for 
enterta inment, education, and comm unication, the research which 
mig ht have solved some of the legibility pro blems has been directed 
elsewhere instead . Commercia l T V studies lean to such problems as 
picture q ual ity, n icker, color quali ty, and in educationa l T \ ·, to 
eval ua t ions of' television as a n inst ructio nal dcvie ..... \\' hen tcln ·ision 
is used as a means of communication in system settings, symbol 
legib il ity is often determined by su bjecti\·c opinions, preferences, or 
even g uesses. 

T here is a need to conduct compara tive studies of'd ifli: ren t lon ts 
fo r developing standards to gu ide the designer a nd manufacturer of 
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