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Foreword K T ey -

- . -
. .

Lake Mohonk Mountain House has a history of hosting altruistic meet-
' ings long before they became so popular. In 1883, the first conference

* of Friends of the Indians was held there, a conference that later was »

Jbroadened’to include a more general subject. “Lekc Mohonk Conference

of Friends of the Indian and Other Dependent Péoples.™ In 1895, a con- )

ference on international arbitration met there. The dismal history of '

these subjects since then testifies that more than motivation and intelli-

glnce are needed to transtorm successful conferences into ae}lon

More than twenty, ycars ago, it was obvious that, given sufticient

funds, scientists and engineers could put courageous men on the moon -

because these efforts would not be hampered by superstition. Problems

of brain and behavior are another matter and in the opinion of niany

people constitute a most important frontier. Although there have been

no comparable dramatic and highly visible breakthroughs in the knowl-
*. . edge of the mechanisms of childhood development, there has been a

quiet revolution in the knowledge of how the child develops. It is now

recognized that from birth to three years is an age of sinister importance.

The hope is that similarly objective studies of how development pro-

ceeds will be extended (and supplement existing observations of the

period) to seven years of age, when the child enters public life in the

school situation.

ull Toxt Provided by Enic [
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Forewnrd - . ,

It s lwcun apyarent since 1960 that cognitive dev clopment is not
dcpcn,dun on motor au.umphthcnta Tt might seemtg be only a small
step lh_)m observation of evert actions in intants three to 51.\‘ monthy old
to caretul obsenations of vistal attention to variotls objuti at a few
days of age. but the results have been revolutionary in directing atten-

+tion to tie schemata of cognitive development at the casliest age. Instine-
, tual behavior i human infants may be considered minimal. the sucking.
relen. the ury mg sighal, and perhaps imitative reactions, early body
play mg, and fantile \L‘\ll.lllly belong in this category. The quict revo-
« . lution of the Lust decade has t.lken infancy out of the realm of concern
about primiary necessities of vegetation and into the sphere of the fully
& Invang human being and has shown that cognitive learning and bOlelM/K
tion can begm at a very early age. Parents wlio have the interest and
ability to undenstand its importance have accomplished this transiti on
m Juld-reanng farky well on a naturalistic, almost subconscious, /lLVLl.
v Those children whose parents are too harried b) economic or ot,hur
probl«.ms are not so fortunate. /
"The conferetice speakers put the problem in bold reliet. Although the
.. research studies described cmphasize the importance of exteroceptive
R stimulation of the infant, they by no means derogate the importance of
somdatosensory and motor functions and loving maternal and paternal
care. The capacity of the very young infant to find intellectual pleasure
’ m mampgnlating a mobile, for example, was documented, but the infant
. -can and often does receive similar “‘education™ from an old tin can if
there is the emotional security of parental care and affection.
The conference was notable for its scientific Obju.thlty The goal was
to brmg peopleof diverse disciplines together to communicate on the’
. role of carly cxperience in vxsu.ll information processing. Discussions
, were confined to the subject with no prm.tu.nl implications for belief-
system conditioning techniques. The gumr.nl tone was frec of acrimoni-
. ous arg.umcnts, as if each participant knew that the issues were too
i important to permit personal polemics. Even during the extracurricular
hours, when mdividual differences of opinion were more openly ex-
pressed, the arguments, although pointed, were urbane and friendly.
There was a remarkable demonstration of the free-inquiry approach to
«complex problems. The data were the result of hardheaded and disci-
plined naturalistic obt ervations gently and skillfully guided by instru-
wmented measurements and manipulation of the environment. Freud,
“Watson, Gesell, Piagef, and many other plonucra‘wcrc present in the
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Foreword

lmkbrounﬂ obviously inspiring or provoking the investigators, but ‘
;" T mever domnmiating the seene. T ..
[ wis impressed by the cmph.m*. on the necessity of mtegration of
two or more sensorimotor fucilities. One wonders about the phienomenon '
of elen Keller and is led to the speculation that a facility not pmpx.rlv .
used mdy have a negative effect on other facilities. This suggestion may’
answer some of the puzzles presented.
Appropriiate attention was p.ud to the handn.appcd child, but what
stood out was the need for greater undenstanding of “normal” or pear-
. normal developmental problems, studies of “normals™ give great msight

. into the problems of the marginal child. This volume of proceedimgs 1s a ,

- valuable supplement to the three-year study of the Joint. Commission on
Child Mental Health, which represents only one of many large-scale at-
tuck’ on the problems of child development now receis ing wide public .
attention, and it lends perspectise to the work of the Interdisciphnary
Committee on Reading Problems and the N.mon.xl Advisory Commnttc
on Dyslexia and Related Reading Dmbllmc —

More was hrou;_,ht out at the conferenye than is immediately apparent.
It the child from birth to three years of age can gain such emotional und
intellectual satisfaction from simple stimulation and coordination of
visual, audifory. and somesthetic genses, db we not have a possible
means for developing an adult with more adequate coordination of the
phylogenctlcully older and newer parts.of the brain? A by-product of
the mmrmauon gained from study of infancy and childhovd may be the
detection of qutistic children at an age when remedial neadures may be
effective. Likewise, spegitic learning dmblhtm may be detected in time

* to institute ettu.tm l!lt.dhlll'eb
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The initial planning for this conference was done by the Committee.on
Brain Sciences* of the National Research Council. The Commuttee’s mis-
sion has been to ¢ncourage a truly holistic approach to the study of brain
and behavigr: to ¢communicate not only across disciplinary borders but
also between the différent levels theoyetical, basic, and applied--of re-
i search emdeavor. In spite of difficulties inherent in successfully imple- >

menting this concept, the proposed conference received enthusiastic ,

sponsorship by the Committee, and a planning grbup was appointed,
: . s£qnsisting of Donald B. Lindsley, David Bodian! Eugene Roberts, and -

\ Francis A. Young. .- ' Tt .

{ * The participants were drawn’from three groups. experimentalists . .
doing basic research in vision; audition, perception, and other gognitive
functions; practitioners examining, diagnosing, and treating children
with'readinig and perceptual disabilities, and educators concerned with
the best way to teach children to read. The experimentalists were trained
primarily as psychologists, neurophysiologists, and neuroanatomists.

*Members of the Committes at chat time were Casl Pfaffmann (Chairman), David Boduan, Victor _ .
Denenberg, Edward Evarts, Ralph Gerard, Seymour Kely, Donald Lindsley, Neal Miller, frank

Morrell, Wilfrid Rall (from June 1968), Edgene Roberts, Walter Rosenblhith (to June 1968)..

Francis Schmitt, and Klaus Unna. . i R
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. The pmu)tmnux were uphtlwlmuluu\l\ ncuruluglslw. ‘optometrists, and
pediatricans The educafors were \mrkm;v n vr.nlu.sr\ schools of educy
ton and wefe LA tuture !ﬁ,ddn:l’\. ify .:ddf.mn w arrying out
oL resprch i Lo :
I[ he go.u ol the conference was to ml\;.mtc hasy l\nm\lcdgu ut strue-
. . tare and mcdmuxlm "ii eyt and bram with therr functon and ther be- .
. havtoral roles in pm.v.pnun with the focus on undetly ing Lsctors that
nay wmnhutc to reading dl\ul‘dch The spedhers were urx,cd not to
\lalk tor their volleagues in therr owd ficlds, but to xmpll.NIL points
.xhuut which worhers i other disciplines should be aware. This volume
cuntans both gllc preparcd manuscripts and the discussions that took *
place at the conference. Bevause it was often mpossble o avmd the
~use of specialized terms, a glossery is included. The introductivn in-
udes o descniption of the visual provess .md other informgtion thought
to be useful to readens tramed in dl\LlL[ﬂ}_L‘\ peripheral to those of the
speahers. 11u~ volufe 1 intended for an mtcrdmlplumry. scientddic
n:.:dushnp of wide range. [t 1 hoped that readens, hike the conferenge |
partivipants, may Tind new concepts and stimulation from this-attempt
., twopen avenues of approach to several important problems of childhwod
In an effort to reach the widest possiblereadership, publication of a
. conseeutive account of the conference is being prepared by one ol the
cditors i nogtechnical terms with germane hackground material. *
Muany factors contributed t the conkerence and to this publication.
Crucial were the financial sypport of the conference by the Nitional
Institute of NeurSlogieal Disvases and Stroke and the subsidy from the
Blaaaw Fund of the National Auad‘.my of Sciences for publlmuon of

»
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7 the proceedings. We thank the many persons who helped with the don-
o ference and the pubhutxon
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Thy pnnup.ﬂ nicans of acquiniog and Juumul.mn* miormatlin i - ~

through the pnnted word or symbol To optimizdYhe use of ponted
mformation through a progressive leatnmgprocess o s pecesziy fora
child nof only to learn o read. hut to gradw slly de ulup & high degrey
of skill, speed, and efficency i reandings, r
Sume chifdrem, Anown as nonreadens, never learn to éad. Others lwm
ta yeade but only very Jdowly ., with great difficulty, and inefficienty,
“thus idpaning therr dcquisition of knéwledge dunng the school yeats
«mt throughout hfi; Stll others learn to read on schedule, but with =«
varymg degrees of Sl and cificrency, as measured 1 terms of speed u!
rvading, mmpuhmuun abihity to select information and process it ik
menerny storage, and ability to retrieve information from shoui- or long:
tere stotae aid use it tor concept formation, thinking, and problem:
salviny OF great unportanee, also, even n g dld Thohas learned to
read. are the caw ol reading apd the pleasure, dfforded by thé rudmg
Process when corretly and efficu ntly lvarned und the rewards that i
brings by way of achievement. Motivation te read and extend one's
knowledye 1s crucrd i the acquisttion of cdusation, gullun Jnd gen-
. vrabenbghtenment =
It \lmuld lx vehidynt that readomy, “which, unee lesrned. v.umxhku
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sugh 2 smply process: 1s mdeed a complicated aspect of" broader
nforlation-prowessing function, mviuding perception and lugher cognt:
ive prwesses The ubality to see und read printed words depends onthe |
qughtics of the physical shimalus (¢ 2. dldmination, vimbility, contrast), = ¢
. the torm gand patiern of the printed elenients (letten, words scquences
of words, and <2 on}, and. of course, knowledge or understanding of
the lasguage of which the words are symbols. In additiqn, the eyes must
e traned to scan the stationany stimulus patteras provided.by the
- pnated textin a senies of stop-and-go movements, usually two or three
fixations (saceadic cye movements) per lne, affording tachistoscope <+ -
expustires dunng which the span of apprehiension permits mtake and -
provessing of information, provided that attention s maintained At
swm leved I the visual system, either 4 the retna of farther alengin
the Msual pathways of the bran, suppressian o inhibition of input ap-
parently oveuns dunng the intervening eye mosenents, iusmuch as no
smeanng ot blurning of the type s apparent dunng the course of scan-
aon of cuch line, Likew e, the adjacent portions of othier hnes, although
.7 watiun the visual ficld of cach fivation, are somehow suppressed, pos-
sibly by seleCtive attention to the hine beiag read '
These dfe just a f2w of the aspeuty of the process of rding wmﬂv,:ﬂ\
. Jthe conference was concerned In planning the cénference, it was recog
- med thag there is a great deal'of basic wiformation about vision ard
. - visudl pereeption and that in rewent years much new'information has
. . heen auquired about the mecharisms of the 'eye and the brain-that has
not been baggeht to the attention of those concerned with apphud prob-.
fems n which these mechanisms are involved. Furthermilore, consider-”
able «ffort has been expradsd in a search for thie.opet and develop-
w if various psychalogi, dnd tehavioral futgcuons.,ai_wcll asthor , -
miv and physwlogie precursons. in somv instances, deliberate inter-
.. wienee with or bluching of development of funct.ons has been atteipted’
~ in young.anmgls. In others, mempulation of thenvironment, exther in
the form of sensory deprivation’of restnction of an the form of enrichs
ment und enbuancement of stimulation. has been studied. with the aime
ot determiming how these shanges atfect the developing and mamrix}g\
. OTEanlsm o ' ' !( . N
To provude ah onentaton towdrd readmg behevior, Jeanne Chall re-
) views the plulosophies and metheds that have been used duning the fast
, A0 years n the teachmg and avwssment of reading skills. Trends in the” |
. ) tea angof reading have gone full urcle frory a “Jdecodmg emphean™ - ° .
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- first leammg the alphabet and the composmon qt‘ words—to *“‘meaning |

L3

- cells, which form synaptic contagts with bipolar cells. The axons of

) chomld T '

emphws"-*largely ignoring_the ‘alphabet and sylhble apprdach and con-
centrating on the meanthgy of words and phrase patterns as wholes. Dur-
ing the last decade, the more innovative approaches lave shown a swing

" back'to decoding emphasis, to be followed when appropriate by mean-

ing emphasis. Although the results of her study seemed .to favor this ap-

L “proach, she cautiously states that the evidence i by no means clear-cut.
“ ‘:r Chall’s presentation emphasizes the importante of periodic con-
e

rences of this kind in txtending the knowledge of reading and reading
rders and providing bases for declslons. It also hmhlights the too
mon failure of basic scientists to realize the extent t whnch their |
own somewhat specuahzed research may have importa phcttnons
for educators and practitioners.. .

The initial papers are concerned with the role of the visual system in
mformation processing. starting with the more peripheral aspects-—those
involving the ¢ye--and moving along the visual pathways to the vnsual
cortex. Because the nonspecialist may nft be familiar with the visual .
process, a description of how the image is formed and what hapﬂ-ens to
.the nerve impulses generated is presented here. k !

»

‘Figure 1 is a schematic illustration of the general Keatures of the visial
system. The * is essentially a spherical body, except for the slight
bulge at its anlerior surface pmvx&d by the comea, the exposed part
of the eye. The lateral ind posterjor walls.of the eyeball consist of the

e

_ sclera, a.tough outer membrang that serves as a protgglive and restrain- .
*ing covering for the contents of the eye, which are under pressure greater,
- than that of the atmosphere. JAnside the sclera is the deeply pigmented

choro:d which contams the principal blood supply {or the eye and pre-
vents light from entering the eye through the sclera, thus preventing

light scattering within the eye. Inside the choroid is the retina, corftain-

ing the receptor elé,ments (rods and cones); bipolar cells, which form
synapses with cones'and multlsynaptlc conlacts.wlth rods; and ganghon 1-.
ganglion cells'comprise the half-million fibers of the-optic nerve in 'r?m.
Also within the retina are important multiconnector cells (horizonta _
and amacnné) some cells thought to serve integrative and simmative 7 .
functions. and others- thought to serve the role of falcral inhikition and .
exdltation. which are lmpcrtant to image contrast in the retina and to

on- and ol’f-center reccptlvc fields. The rods and cones are next to the .

. . 4
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/ . . ' Introduction

. »~

;- - Light penctrates the cornea and passes througlf the pupil, which is
/é formed by the iris. The iris, thrangh the action of ifs circular and radial
‘muscular coats, regulates the size of the pupil and the amount of light

cntﬁrillg the eye. The entering light is refracted‘or bent primarily at the

air~corned interface and slightly at the intecface with the aqueous humor
‘of the .mtcnor chambeY immediately behind the cornea. Followmg the
‘major refractive effect of the cornea. the lens, whose curvature increases

when the suspensory ligaments that encompass it are relaxed by action

of the muscles of the ciliary body, provides the sccond most important

refractive Llfu.t on the light rays. Light continues through the'gel-like

vitreous humor filling the posterior two thirds of the eyeball and then .
passes through the layer of ganglion cells and their axons, which leave

the eye through the optic disk (blind spot) to form the optic nerve. The

light must also penetrate the layer of bipolar cells before it reaches the

absorbing substances contained within the rods and cones, where photo-

chemical processes occur. These reactions to light cause generator poteir-

tials to be bpilt up in'the receptor cells, thus initiating nerve impulses

that are transmitted across the synapses between receptor cells and bi- |
polar cells and then across the synapscs between bipolar and ganglion

cells. Horizontal and amacrine cells play a role in regulating the flow of .
impulses through these, retinal paths to the optic nerve. For the most

roet, light that escapes the,retinal receptors is apsorbed by the heavily
pigmented choroid. A schematic illustration of ncuroretinal components

is provided in the paper by Boynton (Figure 8, p. 107), histologic sec-
tions of the retina are reproduced in Glickstein’s paper. : ”

" The optical apparatus of the cye needs physical and dynamically fune-
tional characteristics for bringing vatterned rays of light into proper_,
focus on the sensitive and labile photographic screen known as the ret-
ina. Typically, if a point source is to be seen clearly at reading distance,
accommodation must occur and the cyes must converge (as described
below) in order to bring the image of the point onto the fovea (the por-
tion of the retina at the back of the eyeball where only cones are found).
At the same time, pupillary constriction limits the exposed lens to its
region of greatest curvatare and-least aberration. The high density of .
cone receptors in the fovea and their essentially one-to-one relationship
to bipolar and ganglion cells affords a high resolution of the image pro-
jected on the foveal retina. If light were focused parafoveally or on the
peripheral retina, fine discrir. ‘nation and high-acuity resolution would
not be possible. Such a situation may arise in the case of strabismus or

) 3
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“squint,” described in Alpern’s paper, if the muscles of the eyes are in+ - 3
adequate to mammn proper convergence alignment, 3o that the imues '
in the two eyés are not formed on corresponding’ netiml points. In
mal eyes, the two images are formed on com:po‘ndin; retinal poi ts, L3
and the slightly different views of an objecigive rise to the s iC .
effect of depth. However, with respect to most plane suifaces, Zc imm -
formed on the retina of the nondominant eye is partially ( metimes :
wholly) suppressed in favor of the dominant eye. This supp
be demonstrated by holding a finger at arm’s length and looki
tip binocuiarly at the wall beyond; when the right eye (if minant) s s
closed, the view with the left eye shifts markedly to the right, whe-eas,
if the left eye is closed, the view remains the same as when seen binodu- -
larly.

Visual accommodation is the process by which the lens of the eye ad-

-justs to focus light from a near object on the retina’for near-point view-

ing. As the ciliary muscles attached to the ciliary body contract and g
reduce tension on the suspensory ligaments, the elastic propettiel of the -';
lens allow it to bulge anteriorly; it thus has greater curvature and refract-
ing power to bend light rays to a focus on the retina for a near-point -
fixation. When the eyes converge on a more distant point, the ciliary
muscles relax, tension of the suspensory. lmmeny is restored, and the
lens tends to-be flattened out, with less curvature and refracting power.

'When gither (or both) of these actions is no lon#eipossible or when

other characteristics of the eye change, mak ing it impossible to.being
light to a focus on the retina, correctivé lenses are necessary. If light .

. comes to a focus, behind the retina, rather than on it, owing to lack of - E

“#,1

. adult size and thus contributes a greater portion of the total refraction - \

-refractive power of the eye, a condxtion of hyperopis, or farsightedness, -

exists. In infancy, although the eye itséNiis small, the iens is nearly of

of the eye than in the adult. In old age, the total refracting power of the
§ens is reduced by desreased elasticity, producing hyperopia; or farsighted-
ness (presbyopia). Light focuses in front of the retina in nearsighted, or
fnyupic, persons, who have no difficulty reading at near distances that.
would be difficult for a normal (emmetropic) eye. The power of & lens .
nécessary to correct for improper focus on the retina is expressed in - - -
diopters, or the reciprocal of the focal length (given in meters). Thus,a -
concave (minus) lens with a focal length of ~0.25 m would be 1/-0.25, 3
or —4 diopters.
Other aberrant propertles of the optics of the eye that mly leadto: 3

s‘.i ‘ .
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dlffu.ulty in reading come under the headmg of aqtlgmatlsm Tlu. curva-

‘ture of the cornea or Icns may be irregular in one of more dlmensmns,

so that the i lma:,i\on the retina is clear in one place and fuzzy, in another.

During accommodation and convergence, the pupil constncts All
three of these adtions are mediated by the third cranial n¢rve (oculo-

motor), they o¢cur in fouusi’ng on a line of type in reading and create a

sharp imagg o x.orr_cspondmg points of the two retinds. In reading, the

eye moves fr(:Zn left to right in duick saccadic jerks produced by the ex-
ternal rectus muscle of the right eye and the internal rectus of the left
£ye, whlle the opposed recti of bdth eyes retain sufficient tension to
cause proper convergence. A pair of muscles is also attached above and
below the eyeball. These four symmetrically placed muscles control up
and down apd right and left movements of each eye. In addition, a pair
of obliquely placed musclés rotates and tilts,the eye downward or up-
ward. Innervation of the external eye must\&s via the third, fourth,

or sixth cranial nerve. It is believed ihat in voluntary and perhaps also

involuntary eye movements motor dlscharges from the motor eve

fields of dle cortex (Brodmann’s area 8) convey impulses to the region

of the mldbram and pons. Thus, cortical control of eye movements is

possnble but it is uncertain how much of a role the higher centers in the
motor «.?rtgx play in the usual tracking movements of the eyes during
reading/ with frequent stop and go interactions. It seems more probable
that trgcking mevenients are mainly of reflex nature and are a function

- of retigal excitation and neural discharges feeding back to optomotor

ctectal nuclei. - ‘ :

:n light autwatcs the retine and generates impulses in the optic
nerve and optic tract, mest of these ncural messages pass to the lateral
genigulate nucleusdn the thalamus and thence via the optic radiations to
the primary visual cortex (area 17) along the striate area of the medial
surface and the tip of the occipital lobe. A much smaller fraction of the
impulses pass by way of the superior colliculus to the tectal region of

, th¢ midbrain. In Figure 1, pathways along the superior colliculus are
“shown schematically as curved lines emanating from below the lateral
géniculate nucleys and passing to the superior colliculus or pretectal,
r/uclci. whence ‘\}Sis a short path to the optomotor nuclei and the reticu-

}ar formation of the lower brain stem. The reticular forination plays a
role in arousal, activation, and attention; some investigators think that
it also plays a role in lparning and memory processing. Thus, in addition
to the specific visual pathways via the lateral geniculate nucleus of the
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thufumt;s and optic radiations to the visual cortex, there are indirect or ~
nonspeciﬁ pathways from the optic tract to the superior colliculus and
pretectal nuclei of the' midbrain. The latter undoubtedly constitute.im-
portant feedback pathways for the regulation of the optics of the e
and eye-movement control, and provide possible connections with the
reticular formation of the lower brain stem, and possibly also with the
pulvinar. The €xcitability of the cortex may be influenced through these
: " nonspecific arousal and activation mechanisms. Thus, such indirect con-
~ trol of cortical activities generally, and perhaps visual cortical activity
specifically, may play d role in the degree to which attention is main-
tained in reading and similar visual tasks. The nonspecific visual path-
ways are described in detail in the paper by Buser.

. The lateral geniculate nucleus is organized as a six-layered structure,

., and a pattern of input from the two eyes comes to the kateral geniculate -
laminac.in a partially alternating manner. The organizational refationship
to function in the retina and. geniculate is demonstrated in Glickstein's

, paper. The receptive-ficld concept, described in detail in the paper by
* Jung and Spillmann and first.demonstrated in the retina, includes the .
idea that the field representation is partially retained and in some re-
spects elaborated at the level of the lateral geniculate nucleus and the
visual cortex. In the visual cortex, organizations of neuron units seenny
to represent simple, complex, and hypercomplex patterns of activation
and functioning with respect to information presented to the retina.
Some units respond to angular and linear stimulus arrays, others seem
to respond only to niovement, and so forth. Marg reports ol sone of
these characteristics for single units of the human visual cortex. .
Finally, because it has particular relevance to Sperry’s paper, atten-
tion is drawn to how the nasal and temporal halves of the retina receive
stimuli from the temporal and nasal halves, respectively, of the visual
cnvironmental fields. The.optic nerve fibers from the nasal halves of v
cach retina cross to the opposite sides in the optic chiasm and in the
optic tract join the fibers coming from the temporal half of each retina.”
Thus, the temporal half of the left retina and the nasal half of the right
retina, cach viewing part of the right-half nasal field for left eye and
temporal field far the right eye of the field of view when the eyes are
converged to a fixation point, send their messages via pathways to the
-left hemisphere of the brain (left visual cortex of the occipital lobe).
Similarly, thé nasal half of the retina in the left eye ahd the temporal
half in, th‘c right eye send their messages via pathways to the right hemi-
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sphgrc of the brain. A longitu ¢inal (midsaggital) cut throu;,h the optic
chiasm would eliminate the‘t poral visual ficlds for both eyes by inac-

tivating the pathways leading to the visual cortex from the nasal half of

cach retina, Argumenwstill prwa'ls as to whether angd how the s¢ntral .
arca of the fovea divides its mput-to the two halvcsgf the brain, or

whether the fovea centralis is bllatcmlly represented i the visual tortex
of both-hemispheres.

It is generally assunud\hat the left hemisphere of the bmm in right-
handed (and perhaps right- Lycd) persons is thc dominant or major hemi-
sphere, wlurcas the right humsphere is the nondominant or minor
hemisphere. Objections to this assumption usually revolve around the
determination of laterality or sldedncss and whether hand or eye yse is
an adequate index-of *“native” or hcrcdltary tendencies to unilateral
hemisphere Lontrol or whether eye or haid use merely reflects.the fact
that we live in'a world bettér adapted to the right-handed and right-eyed
majority of pceple. .For example, a typisa] school chair with a writing
arm on the right.is awkward far a left-handed person. There are many
other examples of both unimanual objects and umowlar instruments
built for the ‘predominantly right-handed population. It is argued that
such a dextml& y organized world tends to prevent & hucdltanly deter- .

"mined preferenice for sinistrality from becoming a reality..It has fre-

quently beep observed that so- La"(.d_\Slght h.mtk,d children may have a
native preference for the Teft that manifests itself on some unimanual or.
uniocular Yests that are not biased by learning in favor of the right. Simi-
larly. some left-handed children who were compelled to write with their
right hands may have developed stuttering apu.t.h illegible writing, or
other aberrations. The tendency to read or writ ieifers dnd words il

reversed or mirror fashion appuars m some children ‘with reading dis-

abilities. .

And there is muuh evidence that thc controlling motor speuh center
(Broca’s area) is situated in"the dominant hemisphere, namely, in the
left hemisphere of right-handed subjects. Damage to this area usually in-
duces a motor aphasia. whereas damage to the homologous area of the
nondominant hemisphere does not have this effect. Thus, for speech,

- there seems to be good evidence of unilaterality of contrel. Sperry’s re-

sults in contrasting the perceptual capabilities of patients with partially -
“split’ brains, through section of the corpus callosum, after a lifctime of

. usage and orientation in which one hemisphere presumably dominated

showed greater differential hemispheric effects and more profound

7
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deficits than in patients with agenesis of the corpus callosum. The latter
patients used the two hemispheres equdlly, often apparently without
bias due to hereditarily or anronmentdlly determined dominant hemi-
spheric tendency, the hemispheres fended te have equivalent perceptual
response patterns when tested separately, that is, by limiting input to
on¢ side or the other. By contrast, the group with section of the corpus
callosum showed more completé visual perceptual performance for the
. dominant hemisphere than was possxble with the nondominant heml-
sphere, but the minor hemlsghere seemed to handle sore nonvisual per-
formances that the major hemisphere did not. These results will, of’
course, have to be confirmed and extend«d, but they are nmportant to
concepts about the conflicting tendencies, w1th respect to both sensory
input and motor outflow, that interfere with such processes as reading,
writing, speaking, and, probably, general motor coordination in children
. or adults.
| There may also be important implications in this work for the estab-
lishment early in life of sure laterality and hemispheric dominance. Once
it is determined that a child is right- or left-handed and has a definitely
dominant hemisgheré for sensory input-and motor outflow, there may
be stimulus patterns or situations that should be reinforced if the domi-
nance bias is to be retained and strengthened. 'I"hc.re may even be charac-
. teristics of printed or written words that are not appfopriate for persons
with sinistral crganization and dominance of the bra{n This would seem
to be true: the favored exténsor usage of the arm in writing tends to
favor the forward-moving (to the right) tendency of writing letters ard
words. That is to say,~some letters—such as *‘d™ and “q’’ - perhaps re-
quire that the forward abduction (cxtensor} movement to the right be
. stopped in order to backtrack with an adductor (flexor) movement of
the arm in making the bulge of the letter, whereas the writing of “p™ or
“b™ seems mainly consistent with this direcfion of movement of the
arm. More of our practiced movements with the arms, both reflex and
voluntary, seem to involve extensor and abductor (push-away) move-
ments than flexor and adductor movements. There is room for much ,
-more research in this field, and it seems apparent that such research wili
have relevance for speaking, reading, and writing, not to mention other
functions that depend heavily on these basic modes of chmumcatmg
and processing information. : R4
It is apparent that reading involves physrcal environmental stimuli
whose potential informational value can be realized only if the visual

)
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system is capable of carrying the load that it is presumed to carry. Its
optical and oculomotor properties and characteristics must be properly
functioning and understood to achieve optimal conditions for reading.

Francis Young has studied several visual measuring metl meth rods in popu-.
lations living and working under environmental uondltlonithat have in-
fluenced the manner in which their cyop handle refractive problems. His -
data on nonhuman prlmatc._s, Eskimos, and other people (both children
and adults) appear to him quite compelling in showing that environment
and usage of the eyes huve strong'influences on their. optical character- | .
istics. f!e reports that there are studies that favor hereditary determina-
tion of pptical characteristics of the eye and others that favor environ- ]
mental influences, but that the evaluation methods are not always :
appropriate and the data in many cases have been obtained under an
existing situation, ratlier than experimentally. Young proposes several
refinements in the measurement of visugl acuity and related opticA L
characteristics of the eye. He believes lh.nt c.xpurmu.ntal studies 1n ani- !
mals and man can be copsidered adt.qpate for makmg evaluations only R .
when seveYal of these measures have been Larefully applied and that the
likelihood that children will experience visual difficulty due to optical *
causes in connection with reading can be appraised only when adequate
assgssment of schoolchildren is made by some of tlu,!:c methods.
"+ Schubert, whose contribution is closely related to that of Young, at-
tumptcd to create myopia and astigmatism by the use of lenses and to
study the effect on far-point pérception when the stimvii were presented
tauhistos«.opiwlly He concludes that this &xperimental approauh_dgm_m :
onstrates that students with relatively mild degrees of myopia or astig-
matism are likely to be handicapped in the school situation, where rapid
presentations of material at varied distances are involved. It would seem
that further experimental studies, closely related to classroom condj
tionse would add valuable knowfedge about visual requirements for stu-
dents in the school situation, especially in relation to reading. -
Man’s two eyes tend to work as a single unit because of their precisely
coordinated movements. Qogan and Wurstc.r discuss the development of
the ocular motor control uf the extraocular ‘muscles that move the eyes. .
t\gummg that a pc.rson has developed normal eye-movement patterns,
how are these eye “movements related to whatyis received in vnsual per-
ception? This subject is discussed by Gaarder. } :
With normal functioning of the individual eyes and voordinated funu
tioning of the two eyes as a unit, the organism is ready to receive wisual
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stimuli and to bring them to a focus on the retina itself. On the retina,
however, there must be suffipient vandtion in brightness in the stimulus
pattern to permit the observér to discriminate the pattern. Without' difs
ferent levels of retinal contrast, all visual input would be uniform and
. consist mainly of evenly illuminated ficlds. The mechanisms underlying
Y retinal contrast are discussed by Boynton. If the stimulus patterns over-
lap, binocular interaction may momentarily suppress retinal sensitivity.
Alpern relates this situation to the pupillary reflex t\u'light in strabismus.
Visual information teaching the brain is further processed by atten »
« tional und perceptual mechanisms in visual information processing. Doty
discusses the various parts of the visuul cortex and input areas of the
- nervous system that control input channeling and determine the charag
teristics of visual input as far as the brain level is concerned, Sperry dis-
. cusses cerebral dominance and its mayjor rulu in matumtlon of the indi-
vidual’s perceptual behavior.

The papers mentioned previously dwl with th characteristics of the
vnst‘lal input and the role of the nervous system in receiving and channel-
mg Ihu input. Tuming now to attentional’and perceptud mechanisms,

‘ ’lht §7¢ of the visual receptive fields and the integration ‘of perceptual
, i plunqnnna to form a meaningful unit are dmuss;d by Jung and Spill-

. mapn. Marg’s findings from single-unit recording in man are relevant
here., "’hu retention and sterage of vniual perceptual input and its modi-
fication are the subjects of Sperling's paper, and he smphasizes the im-
portance of scanning and rehearsal. Hochberg proposes that attention is
an integral part of the n.dd;u_, process, and he explores the way in which
sthe reader's knowledge affects paying attention. The importance of the
rulatlonalnﬁ of language comprehension and use_to reading ability is .
stiessed by Hirsh.

. Several papers consider the effects of carly ¢xperience ang learning on

. visual information processing, conditions that tend to vary from individ-
udl to individual, in contrast with the visual mechanisms related to re-
. ceiving, channeling, orgamizing, and storing, which are relatively constant

3

for Jll individuals. Riesen discuskes the effects of various types of visual

environments on the functiomng of the retina itself, and Flom discusses
ways in which experience influences the visual behavior of the develop-
ing infant and also considers the role of carly environment on the de-
velopment of anomalous visual behavior. Fantz and Lipsitt discpss the
development of pattern perception and the types of information-sceking
that oceur in wrly mfemy Hirsh considers, in the preceding section,
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stimuli and ta bring them to a focus on the retina itself. On the retina,
however, there must be syffigient varidtion in brightness in the stimulus
patfern to permit the observer to discriminate the pattern. Without dife
ferent levels of retinal contrast, all visual input would be uniform and. .
consist mainly of evenly illuminated ficlds. The mechanisms underlying .
retinal contrast are discussed by Boynton. If the stimulus patterns over-
lap, binocular interaction may momentarily suppress retinal sensitivity.
Alpern relates this situation to the pupillary reflex to light in strabismus.

Visual information teaching the brain is further processed by atten-
tional and perceptual mechanisms in visual information processing. Doty ;]
discusses the various parts of the visual cortex and input areas of the 3
*_nervous system that control input channeling and dctermme the chmc- C
" teristics of visual input, as far as the brain level is concerned: Sperry dis-
, cusses cerebral dominance and its major role in maturatlon of the indi-
vidual’s perceptual behavior.

The papers mentioned previously dee' with the characteristics of the

" visdal input and the role of the nervous system in receiving and channel-

mg‘the input. Turning now to attentional’and perceptual mechanisms,
.t &;c of the visual receptive fields and the integration 'of perceptual
phenhmena to form a meaningful unit are dlscussed by Jung and Spill-
mapn. Marg’s ﬁndmgs from single-unit recording in man are relevant: 3
treré. The retention and storzge of vigual perceptual input.and its modi- ‘
fication are the subjects of Sperling’s paper, and he emphasizes the im- ~ -
portance of scanning and rehearsal. Hochberg proposes that attentionis -
an integral part of the reading process, and ke explores the way in which
sthe reader’s knowledge affects paying attention. The importance of -the
rélationship of lnguage comprehenston and use_to reading ability is .
stressed by Hirsh.

. Several papers consider the effects of carly éxperience ang learning on
visual information.processing, conditions that tend to vary from individ-
ual to individual, in contrast with the visual mechanisms related to re-

ceiving, channeling, organizing, and stoning, which are relatively constant

for all individuals. Riesen discustes the effects of various types of visual
environments on the functioning of the retina itself, and Flom discusses 2
* ways in which experience influences the visual behavior of the develop-
ing infant and also considers the role of early environment on the de-

velopment,of anomalous visual behavior. Fantz and Lipsitt discyss the
development of pattern perception and the types of information-seeking. -
that occur in early infgncy Hirsh considers, in the preceding section,
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Learning and Not Learning to Read:
Current Issues and Trends |

»

LEARNING AND TEACHING -TO READ

[ would ike you to pretend that you are taking a reading test. Figure | ’

shows part of 4 test that s given to hugh tchool and college students to

sce how well and how rapudly they can read silently. They rfad a story

very carefully so that they can answet questions aboutat. Ag the end of

4 minute, they are told to stop reading. circle the word they are then

reading, and wait for further instructions They must then answer ques

. tions about the story without refernng tost - - =

My reason for asking you to pretend to take a uadmg test is to make

you feel ke a b»gmncr to have you experrence again what it means to
learn to read: Figure 2 shows the test as it really looks, The shorthand
_version of the testillustrates, in.ap oversimphificd manner, that there are
"two basi, reguisites 1n reading knowlcdgu of the notational system and
knowledge of the language. Unless you had learned Pitman shorthand,
you could nat read the shurthand version of the test (Figure 1), because
you did not know: the system of notation, although, as you can see from
the regular version (Figure 2). you could comprchend the lagguage. But
cven 1f you had taken the regular version of the test, you magfu not have
gotten an optimal score, because you did not concentrate, found the

-
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. . foon Shart Ranling Noew Bd. Abv An
. TEST 1. RATE-COMPREHENSION — PART A
thNNBIMH-!m'?MhWVMmM"m“ Read the story below very carefully
“ong ¥ou CaA Aaswer Questioas abowt i ’

AU the cud of rac momede you will hear the wor “Stop ™ Put a cuicle arouad the word you are then readiog asd .
uhhhihubtmth&m . i Yo

» Glass

. 'Gglhndtbyultinmdwuhnu.pcmh.wa.iﬁn that it made. the glass too comly for geseral wee.  °

o onjde of land at a great beat ‘Sdn,-hkknthz'hui'lgkmmwdnkwmktmd&mmm

of saind, smters tato all vaneties of glam. 'thumm'wumdtlmuhuobmmdmmnny. * The erpease .
de with detershining the quality tan any of the other of Bobenuan glas in this country restricts it ¢, Lhe hosaes Y
ingredersits, 4 The purity of U ingredients and the pro- | of wealthy people !

rertion to which thay g sad s% Lo ma st an dy mehe R H ¥ oha saanafact.con of atese of hink madg tha maglite

v

FIGURE 2 T part of the test sown in | gguse 1, i commun notalion (From Jowa Silent Reading
© Test New Fditior: New York Hatoutt, Brase & World, Ine , 19391943 Repninted with permission )
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‘Lontent dull and o on” The essential pomt is that the <luld who is be-
ganning to loarn 1o read Ius native language is tn much the swme position
as 4 penon who does not hnow shorthand but ts asked to read it He has
a4 pretty pood command of his l:mz,u.sgc It 1s not advanced, but he has-
an exlensive vocabulary, as the vanous estimates of the number of words
hnown by the average feyear-old child testify (A reasonable estimate is
about 4 0()0 words for the average Fnglish-speaking 6-year-old in the
!mt geade.” ) Linguists alsa tell uy that by the age of 6 he has good con-
. trol over the major grammatical structures of English ¢
In o serse, the finst tash fugng the child when he leams to read is mas-
tenng the netational sy stem {the wiitten code) of the language he al-
rvady spuk\u\{i under-tmds How wan he hest learn this wnitten'code?
Huse s where we fnd o0 ach of th{ vonfusion and debate about the teach-
o1 ingof wading. All authors of readjng programs acknowledge that the
. ultimate gu.;l of reading instructidn is not mastery of the notational
syalem re , sayiIng, suundmg ou}. or decoding pninted words - but get-
by the meaning of the message: But, i therr approach to the bc.gmncr, ’
. . some tend to streas the devading, rather than the meaning, mmpomnt
of reading as the be stTouts to the ultimate goal The problem i the
teachung of reading in the Lnited States, England, and probably other
o . vountres with sindat wniting sy stems is how 16 program these two com-
ponents of teading for the begnner s0 that he will diumately be,able to
. womprehend the prmted form of his language a5 efficiently as or morc
-, ‘ ulmemly than thebspoken form.

» » . ; ‘\'i}.‘\ 9
- l)uuqu mmMmmn;:implmau R

>"*

, . I analy ud more than 20 bepinning rewding pmg,r‘xm:. including the two
reading sernies used most wydely i the Unated States dunng 1962- 1965 |
. tthe duration of the study supported by the Camegie Corporation*) and
' JMNOVALNE PIOETams in pont of m an expenmentdl stage at the time
(1967).% From a rather extensive analysis of thest programs, I found
that they could B placed on o decoadingto-meaning cmphasis contine
uum At one cad were programs that stressed the decoding component
- at the start, at the other end were programs m,u stressed thu meaning
component at the start
- The most widdly used reading serivs durning 1902-1965 (ndeed, since
.about the 1930°) was at the meamng end of the'continuum  In such
reading programs, the child is viewed as & mimature adult, who, from
e
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the sart, s asked o react to the prnted forms of words, phirases, sen
tenves, and stores Most ol the Juld™s practice time Of the teacher fol
Iows the manuals lh.zl accompany 4he readen) iy devoted to answeiing
suestions on the protures and the gontent of what 1y read. The, words
used 10 the begoning books are fughly controlied and hnuted to the *
commonest i the Fogleh Linguage Only a few new words are added in
¢ach lesson. In the carly 1900%, the totad number of difterent words
taught i the Hiye buoks (three pr2-priiers, a prmer, and a hirst reader)
ot the ty prcal basal series for the fint grade was about, 250-350. The
words are selected on g meaming-frequency prinuple, re., words judged , .
to be withyr the-cludd's undenstanding and frcquém in the language gen-

erally  Atter.the chuld Jeamns to recognize, s whotes, about 50 of these

words, i;; i taught te analy 2¢ words, that is, he'is taught which letters

or letter combinations stund for winch sounds tdecoding). But that is

scwud\u} tu learming to seeopnize words as wholes sad to “reading for

FHT . : B

Mot of the mnovative pmgams uf the cardy l%o s, ds well as thowe
predorminantly m use before the 1930 i the Umlul States. were at . . .
the decodimg end of the chiphase conlinuum. Such programs give more
attention, at the bepinnng to the sy steniatic teaching of the refation- »
sh;p huetween the spoken o . wnitten forms of words’ ﬂm usually , ab-
thotigh not always, teach the wmid the aiphabet before he is taught to

fesoppize words, or while he s bemg taught to recopmize words Gener-
ally  codevmphass programs view learnmyg to read as a twosstage process

»  mastery of the alphabeti. vode and then reading for meamng. Coude- '
emphasis programs van . and 10 my Jassification Trincuded sy stematie '
phonuos propraas, the soadled Iinguistic approaches of Bloombicld and .

Fries that tmt the carly readimg vovabulany to vegularly spelled words,

and schemies that o an imtiad modified alphabet for mstance, the |
Inutiat Teaching Alphab:t Gray with 4 more repular sound-tosymbuol
forrespondunce Althoupls code-cmphasiy proerams put carly stress on
learminy the glphabeti prinuph they.alw have boginnen “read for
maring. . But o eeneral, compared with mcaxunb-mmp!mm approadics,
the shild spengs roimwh. Tess time at the begsnming on “reading for
medmne” and prore on mastenng the alphabetic prinaple,

The vruedd fquestions | here are Dowvs the hegimning cmph.sm make 3
ditferene? Do pupubs do hetter when imitiated into reiding by . code-
craplugsis of by o mesning-emphasis approach? Does one or another of
these two approachies produce fewer taduses? To apdaer thew quuestions,

W o e ”
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I reviewed the research conducted ;'ro,m about 1910 to the time of the
completion 6f the first research report to the Carnegie Corporation in.
1965.% Included in my analysis were classroom experiments comparing
the effects of these two basic approaches, laboratory cxpe(igxents on L,
learning to read, correlational studies on factors related to success in.be-
ginning rcadin_g, and selected “classic™ clinica! studies of children who |
.+ failed or had unusual difficulty in learning to read.
. The evidence was not absolutely clear-cut. But it did indicate a trend:
the programs that could be classified as having a code emphasis, rather . '
than a meaning emphasis, produced better reading and spelling achieve-
ment. The advantages of code-emphasis programs lasted at least through
the grades for which’there was sufficient evidence -the end of the third
grade or the beginning of the fourth.{Few researchers followed their *
children through the fifth and sixth grades, and none followed them
through high school. However, on the basis of the evidence through the
- fourth grade, I hypothesized that the (advan{age associated with code-
_emphasis programs would remain longer, if the reading programs in the
later grades were sufficiently difficult to challenge the early superior
attainment of the children who had been in those programs. Although
the clinical studies analyzed did not have the data to confirm or deny
that code-emphasis programs produce fewer children with reading diffi-
culties, I was able to conclude that their problems are probably less
serious and more amenable to remiedy. In other words, although code-
emphasissprograms are not guaranteed to teach all childfen to read *© .
easily, they tend to lead to fewer seriots reading prablems.

There was some evidence, too, that the advantages of code-emphasis
initial programs were gréater among children of lower mental ability,
children of low.socioeconomic status, and children who are predisposed
to having difficulty in learning to read. ;.

The trends evident from the classroom experiments and clinical stud-

. ies were supported by the laboratory experiments and the correlational
\ studics. Indeed, knowledge of the names (and sounds) of the letters in
kindergarten or early in the first grade tame out as one of the strongest
predictons of success in first-grade reading in studies done as early as the
1930% up through 1965,° and also in the most recent U.S. Office of
~  Education {UsoL) cooperative first-grade studies completed in 1966.”

Probably more classroom experiments comparing the effects of dif-
ferent methods of initiating the beginner into reading have been con-
ducted since 1965 than were condncted up to 1965. What are the re-

| ‘ 18 ‘
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sults? Do they support or refute the mtcrprctatlons that I drew from
the rescarch up to 1965? "

Fortunately, Robert Dykstra, one of the coordinators of the USOE .

cooperativg studies, has summarized the results and made the compari- _
son for us. He drew together specific data from ‘the cooperative research
program pertinent to the issue’of ef fectiveness of «.odc-emphasls as op-
posed to meaning-emphasis programs in initial seading instruction. Fol-
lowing the classification scheme for beginning reading approaches that I
devised for the Carnegic study,® he gategorized conventional basal read-
ing programs ds meaning-emphasis, and linguistic and phonics-first basal

" reading programs as code-emphasis.

After analyzing the studies that were relevant to this i lssue, he con- :
cluded®: - A '

Data from the Covperative Research Program in Furst-Grade Reading Instruction
tend to’support Chall’s conclusion that code-emphasis programs produce better
over-all primary grade reading and spething achievement than meaning-emphasis pro-
grams. This superiority is especially marked with respect to pronouncing words
orally in isclation, >pclhng words from dictation, and identifying words 1n nsolauun
on a silent reading test It is apparent that conceptrated teaching of the alphabetic
code 1s associated wuh improved mmal abihity to encode and decode words.

A
[ -

‘Other Fuctors .

~

Mcthod alone does not account for all differences. Success within all
methods is related to characteristics of the pupil, the school, and the
teacher. Indeed, larger differences were often found among schools and
teachers using similaremiethods than among thuse using different methods.
Dykstra.” in an carlier summary of the vsor studies based on compari-
sons of, beginning reading programs that varied in characteristics other
than meaning or code ciiphasis, concluded that the total instructional
setting and the teacher were probably more important {or read. ng
achievement than the specific method used.

This conclusion has some support from one of tho~ cooperative first-
grade studies dirgcted by Shirley Feldmann and me.* We attempted to
find out what it is about the teacher that makes a difference in pupil
achievement. Detailed weekly observations of teachers who wopegsten-

" sibly using the same basal reader (meaning-emphasis) program showed
considerable variation in implementing it. Generally, we found little cor-’
respondence between what the teachers said they did and what they

-
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Qx ‘ were actually observed to do. When initial readiness characteristics of
~ pupils were controlled, the following factors were related positively to
¢ reading achievement at the end of the first grade: overall teacher compe-

tence, a thinking approach to learning, providing children with materials
of suitable difficulty (neither too easy nor too hard), and a greater em- R
phasis on teaching the relation between sounds and letters (code em- -
phasis). !

What can we conclude from the research through 1965 and from the
more recent UsoF. studies? Certainly, that method itself is not a simple
matter, or a sufficient condition for achievement. Even without the evi-
dence available from these experiments, it does not take unusual astute-
ness to observe that teachers vary in competence and skill in implement-
ing any method; that children vary ip background, abilities, interests,
and receptiveness to different learning tasks; and that schools vary in

. expectations and facilities. Thus, any reading program, even if carried
- out exactly as the author prescribes, tends to vary in its-effectiveness. It
may yery well be that a less effective method in the hands of a good
teacher may lead to better reading achievement than a more effective
' one in the hands of a poor teacher. But that does not deny the impor-
\ tance of method.

A
~

CRITERIA FOR MEASYRING ACHIEl;EMENT IN READING
AN

. Achievement in reading is usually measured by standardized reading -
" tests. These are group tests with multlplc-chome items and time lmuts. .
The tesults are expressed in terms of the age and grade of a normatlve
population and are usually given as grade-level scores or percentiles. By
definition, then, dbout half the pupils who take a test will score above
and half below the grade norm (often referred to as the “national norm™).
These tests have floors and ceilings, and are designed for narrow grade
ranges. Thmmportanl point.about floors and ceilings is that in taking .
‘. . successively more advanced reading tests as hggroceeds through the
- grades a pupil may, through fortuitous successful filling in of a few
blanks, show increments in achievement while, in fact, he is still illiter-
. ’ ate. The ceilings may also Underestimate the real achievement of the ,
advanced readers in each grade.?
Most standardized reading tests measure a conglomcrate of skills and
abilities that are often hard to separate. The names of the tests may re-
N : . .
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" main the same at different grade levels (e g, vocabulary, readmg com- . oo 3
3 prehen%'nte), but they measure different skills:and-gbilities at dif- ‘ o3

ferent of cevelopment. In the primiary gradeg. for example, a test -, Ty
e of teedinz comprehension is probably a stronger measure of word | recog- A g

* nition and decoding skifls ihan of compishension, because the wordd © < .. ; ., ,ﬁ
and sentence structure in the selections arc usually well within ‘the pupnl’ , = ow "‘
* verbal comprehension. Bemmunx at jbout the fourth grade and contmu- e gl

‘ing into high ichool, a readingcompiehension test measures morgof - "t Y )
what would be considered “understanding the message.”” But even. here, e

a low reading-comprehension score may result from a pupil’s inability to - g
3 recognize the words, rather than from his inability to-understand the ‘ -
.. ideas. Thus, the same grade-level score or percentile rank on the same. . X
test may mean different things for different individuals and for the samel” | vl
indnvidud at different stages of development. ~ S YR
- AlRthough the newer standardized tests tend to have separate subtests '
or different aspects of reading, they do not solve the problem entirely.
t is still difficult, even with different subtests, to disentengle word-
{4 recognitnon and decoding skills from reading comprehension, and read-
> ing comprehens.un from reading rate. It is also difficult to disentangle

word recognition from word meaning on tests usually designated as .- - @ﬁ’;

vocabulary or word-meaning tests. It is therefore necessary, especially - EX
for pupils who are not performmg as expected to give addltlonal indi- ** I
vidual tests. ] T
But even for. survey purpoaes, standardized readmg tests have a basic S
limitation that must.be kept in mind: betause the scores are relative ' ' 3
", 'measures, they do not, except by inference, tell us how much of each of .
the different- oorﬁpogynt reading and language skills has been mastered. A
~ Even if we manage to improve the reading ability of all pupils in the S
United States, the percentage og “poor” readers will remain the same if
stnnderdlzed tests as we know, them today are used, inasmuch as poor
; " readers are usually defined as those who Score one or more years below
- age or grade norms. Indeed, | have a strong impression. that the tests for Lo
- the primary grades published in the 1960’s are more difficult than those s - - . .¥
published in the 194Q’s and 1950's; i.c., they. fequire a greater mastery. ©a
- of the component Mﬂls for theme grade-levet scores. Thus, a
. 2.0 for a third-grader in 1960 may represent a higher level of skill than
22.0fora mhdmder in 1940, but both puprls would be classified as
poor readers. = . , ey
* What we need are critenon theasures, or-mastery tests, so that '

1)
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' schools, classes, and lndmdual an be'-evalu:'ted not only in relation to, -

-

each ther, as they are now, b an thc basxs of thelr mastuy of known. -

e component skills of l'eadmg,,g N Dy f
L e SR
L IAGNOSIS AND&TQFA E&ﬁ)p FOBR kEADERS DUE . g
""“‘-‘ s ‘ )

Current Status” -~ . S -Q

Metho dnagnosis and t.rl'a‘ment of poo‘r readers vary a g deal
dependmg on the ‘cilmes and resources available and the hewpomts o
and skills of those who-diagnose and treat. There is also considerable '
variation in the criteria used to |dent|fy poor readers. Generally, in

large-scale surveys, pupils who score one or more years below the na-

tional norm for their age or grade on a standardized reading test are .
classified as “retarded” or “poor” readers. This  classification therefore
includes both children who have limited intélligence and those who are
deficient in other areas that may be causaily related to reading achieve-
ment—children with sensory defects; those who are neurologically dam-
aged, discrepant, or immature; thosc'in the lower socioeconamic levels

of the population; those whose emotional problems prevent them from
learning; those who have had inadequate instruction; and those wnth
combinations of these characteristics.

. The “retarded-reader” classification fails to include those who are ex-
ceptnonally able intellectually, but who manage-to score only “‘on grade
level.” Such a classification also overlooks another important distinction: ]
a |- or 2-year retardation from age or grade norms in the primary grades
is different from and probably more seriows.than such a retardation in
high school, where a one- or two-grade retardation may often be a func-

. “tion of a low rate of reading.

There is a growing tendency i in schools.and clinics to moye "away from

. 'that rathet global ggfmltnon of “poor” or “retarded” readers-tind to use, ¥

“instead, the conqipf of the “disabled réader.” The disabled readerisa g
child-who reads one or more years below the norm for his age or grade

. Jevel.and below his mental age. Although this classification eliminates

. those who'have-difficulty because of.jntelbqupl deficiencies; it, too, "~
poses problems I group intelligence tests (Which usually, except forthe Z;
first or second grade, requitg that the questions be read) are used, many '
“disabled” readers will be overlooked. Indeed, when only school-
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administered group mtulhgcme and achicvement tests are available for

cstlmatmg the extent of reading disability, it is difficult to tell whether

a low reading score can be attrlbutcd to alow1Q, oralow 1qQ to a poor

‘rzading score. As with the more global “retarded-reader” classification, .

exceptionally gble pupils who achieve at grade level or above but who
. arenev;rthcless sﬂl!};&ﬁuevmg significantly bL]OW their potcntlal are not -
) usually classlflcd as™‘disabled” readers.!!

< -\

- w . . "
L%

i ‘ o -
" Trends . . o7 )

; I wouldlike to sketch very briefly some of the broad trunds in diagnosis
and treatment cf poor readers. .

As indicated earlier, a good dcal depends on who inakes the dm;_,nosns
and who is responsible for the treatment. In most school systems, the
‘major burden of ldentlflcatlbn diagnosis, and treatment still rests with
the classroom teacher. Ideally. teachers should use boeth $tandardized
and informal reading tests to estimate level of functioning, strengths,
and weaknesses in component reading and language skills, in order to
give each child in the class the appropriate instruction. That is the ideal,
but’ lt is extremely difficult to realize. Most classroom teachers are not
suffncnently trained in the use of individual tests and in their interpreta- . *
tion, nor do they have the training, the time, or the propet materials to
vary instruction on the basis of these interpretations. !

More and more schools or school systems (but probably not enough
to keep up with the increase in the population of school-age children)
have been appointing reading specialists to help the classroom teachers,

" (or the children with reading difficulty).-Such a reading spechlist usu-
ally gives individual tests to determine a child’s strengths and weaknesses
in reading. The child’s record ¢ard may be consulted for relevant data on
10, health, previous achievement in reading and related language skills,
etc. The reading specialist may then confer with the classtoom teacher, .
who will carry ‘out a more individualized instructional program with the
child, or the child may receive “corrective” or “remedial” instruction in
reading from the reading specialist several hours a week alone or in a
small group. The child may also be referred for a physical examination
to ritle out the possibility of sensary or other defects, or may be exam-
ined by a psychologist or consulting psychiatrist if an cmational or be-
havioral problem is suspected. - ' «
Generally, although the diagnosis and treatment by a reading specialist

ERIC e

wll Toxt Provided by ERIC




Tt

.
R

’ * PN
" JEANNE S. CHALL ) Q' T

. .
in a school are more analytic and intensive than those by the ¢lassroom
teacher, they are usually specific to reading. If the child makes progiess
in the “corrective” or “‘remedial” reading sessions, little further diagnqsis
is undertaken. If progress is not made, the child may be referred for a '
more intensive clinical diagnosis. : . -
A clinical diagnosis, in contrast with one carried qut in a school setting,
attempts to get at the underlying “cause(s)”” of the problem, as well as at
the best possible course of treatment. Ideally, a comprehensive clinical
diagnosis involves a social worker, a clinical psychologist, a psychiatrist, -
a neurologist, a pediatrician, an ophthalmologist, an optometrist, and
possibly others, as well as.an educational (reading) specialist. Most clinics,
however, do not have all these specialists, and the child or the parent
may be “referred out” to such specialists. On the basis of the findings of
the various speciglists, a course of treatment is recommended. It may in-
clude parent or.(lild counseling, psychotherapy, perceptual-motor train-
ing, remedial instruction in reading, and so on. .
Unfortunately, such a multidisciplinary approach to diagnosis and
treatment, although accepted as ideal, is still quite rare. And eveén with a
full complement of specialists from different disciplines, it is not easy, to
make a differential diagnosis. My own experience 