. a \J .
response items which were high, medium, and low in

.

codibility, i.e., lettérs, geometric shapes, and

abstract shapes. Three sets of fifteen paired .

3
'

~Léssociates were pfesented.to each subject in one of six '
‘counterbalanced orders. ' Subjects were tegted after one
study trial of each set. Stimuli.weré presented h

" individually; the correct respbnse was selected from
among three items 6n a separate respoihse card. Scores
were the total number correct on egcb set. Daté were
analyzed by a 2 (Readgf Group)'ﬁl3 (Tas;X X 6 (Ogder)"
repeated measures énalysis(of variance: Perforﬁance
of poor readers was significahtiy %ower than that of
gqod readers on ali fhrge tasks. »These‘dat; suggést .
that poof %eaders have an associatiye‘léarning deficit‘
for material presented visually which is unrelated to .

[
its codibility. These,ﬁesults support earlier work

demonstrating visual pereeptual learping difficulties

N 3

in poor readers; they are not qonsistent with studies

~

L -

4 . . . R
Zfoposiqg&defic1ts in visual-verbal learning only.
owever, codibility of material presented initially was
> ‘ B

found to gi;:fféntially affect reader group$' scores on

ired associate tasks. This finding is

@ in terms of differential usage of visual and

: Edding strategies for good and poor readers.

3

— 1
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groups' knowledge of labels and latencies to name visual

3
-

materials in Experime&t I, were assessed. Materials were

-

,presented individually in random order to all subjects;

labels and .latencies to name wefé recorded.” Data were ‘
analyzed by a 2 x 2 x 4 repeated measures analysis of ¢

1

variance.  Results indicated no significant differences .

between reader groups orl either label knowledge or

[ .
latencies to name any of the materials. These data °-.

suggested equivalent label production ability for both

1
féader'grobps.' Similarly, there were no significant

" differences between good-.and poor readers on either

observed or reported use of verbal labeling strategies,

‘e

during learning tasks. -

. - v ) .
" Poor readers' ability to use verbal labeling as a

P

mediational strategy in ' visual paired associate

learning was also examined under an instructiogai

condition. Half of each reader group received .

¢ instruction in verbal labeling while the other halves
- 2 of each group did not.” Subsequent performance on a

new set of paired associates was found to be lower

¢

" for both good and ﬁoor readers who received verbal
labeling instruction. The data were analyzed by a
> ' 2'xv2 x 3 analysis of variance. Since order of task

r : ., presentation differed for the two groups, results were"

interpreted as. effects of experimental fatigue.
/
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A Results of the investigation suggest the existence

of a visual associative' learning deficiency in poor .

readéré. Poor readers showed no evidence of a labél

I3

production deficit over a variety of visual materials. -

. i -

These data do not exclude the ‘possibjlity of verbal

’mgdiationél deficiencies inh poor readers. Implicétions;

! -

. . for remedial education, including the need to attend. to '

«

both 9;sual perceptual and verbal coding problems are
- digchssed. The importance of recognizing hnique léarnihq

styles among subgroups of reading ‘disabled children is .

- - - N }

emphaa;zed; : Co . |
» C | ‘ . . : N
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Reading disability is consistentiy ¢cited as a majo£
factor in academic under—acﬁievement. Five to fifteen
percent of North American public school children have
been estimated to have reading problems (Hallgren, 1950;
Rabinovitch, 19%8; deez,‘l972). Resgarch has suggested
a large number of variables reiated to reading
difficultiess Such factors inclﬁde intelligence,
cultural disadvantage, sensory deficits, l;ck of
educatiopal opp&rtunity, perceptual factors, and ofganic
" brain damage. Each child's reading problem may be

related to deficits in one or more of these areas.
Furthermore, the defibits may' vary from mild to severe

in degree. Given the large number of factors which

couid contribute to reading disgbiliﬁy, recent e ’
‘inyestigators havg tried to define relatively homogeneous
: sgmples of poor,éeaders. A discussion of definiticnal
problems related to research in r.éding disability is
preserited in the gaékground Section.' The present study

is. concerned with children who fail to read at grade ] ~
level inspite of averag€ intelligence, adéquate liome ;nd
aducé\ionél dﬂvirénments, good emotional adjustment; and
_nSEﬁ§§ neurological status.
. The main pﬁrﬁose of:tbe present study—is to

investigate the role of verbal factors ih visual paired

associate learning ¥ such poor readers. The impetu§
° . 3
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for- such a study was provided by a recent controversy

" between researchers who 'hold perceptual and/or

a ’

Lntersensory def1c1t views and those who support
visdal-verbal deficits as characteristic of poor readers.
The perceptual deficit hypothesis links poor reading to

an inability to adequately proceés sensory information,'

)

particulary visual, required in the process of reading.

Studies of perceptual deficits tend 'to focus on errors’

- of gpatial orientation and form perception.

Comprehensive reviews of these .studies by Benton (1962,

1975) cénclﬁdéd that such visu uaﬁ defidits do
characterize reading' retarddgtion An younger school
children, especially thosé below the age of ten years
Bentod sugéested that in\oclder children, disturhed - '

"form perception” and "directional sense" might be

at

associated with a lack of implicit verbal mediational

v

strategies required for optimal perfarmance. - -

The intersensory integration hypothes1s, proposed
by Birch (1962), suggests a general def1c1ency in
translating and equating information from one sensbfy

modality to another., For example ’Birch (1962)
predicted that poor readers would have,d;ffigulty‘
'translatinq auditory information to an equivalent visual
pattern. Two lines of research have modified this

hypothesis. First, as Zigmond (1966) pointed out, it

¢
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is difficult .to know whether the.observed dificits in

-an intersensory paradigm are truly intersensory or are .

,due to a deficit within one sensory modality. Secondly,

Blank and Bridger (1966) suggested that covert verbal
labeling was used by good readers in the paradigm whilet\
poor readers did not use such verbal medigtiongl

devices.,

‘For many years, both the visual perceptual and

intersensory integration hypotheses were widely accepted

as explanations of readlﬁg disability in young chlldren*

In Splteoftme fact that lnvestlgators had dlrected

attentlon to the role of verbal factors in these
A .

situations, the perceptual nature of the deficit

continued to he emphasized.

J . ) :
‘Recently, two lines of evidence have served tomﬁocus

more interest on verbal ‘and verbal mediational factors

inlperceptual paradigms, First, Vellutino and his’

colleagues (Vellutino, Steger & Kandel, 1972; Yyellutino,

i

Pruzek, Steger & Meshoulan, 1973a, véllutino, Stéger &

\ o~

Pruzek, 1973b Vellntino, Hardlng, Phllllps & Steger,

<

‘1975a, Vellutlno, smith, Steger & Kaman, 1975b; .,

-~

/Vellutlno, Steger, DeSetto & Phllllps, l975c, Vellut;no.

b

Stgger, Harding & Phillips, 1975d Vellutino, Steger,
Kaman & DeSetto, 191§e) have con@qeted a series of
sﬁudiee purborting to show that,regdiﬁg d;sébiiity is

~ L]

- - T, - ~




]

N N
v
- Ay
s a ™~
e g WL AT Bl e ew R v, """-’*“‘h"ww-vw!*r o

\ N 4
'characterlzed by visual-verbal rati;; than visual-v1sua1 :

or intersensory deficits., Ve lutlno sugge;hid/ hat

children with reading problems perceive letters and
words accurately but mislabel them in oral reading_

because of difficulty associating visual symbols with

.

their verbal response#. It is difficult to compare .
Vellutino's studies to studies of perceptual and

_intersensory deficit. In most of his studies,

-

Vellutino used older subjects, usually ten years or

v

more, in spite of Benton's (1962, 1975) conc¢lusion that

perceptual geficits occur more comﬁonly in children less
wthan ten* years of agé. One goal of the present,study

is té explore the effect of learnlng verbal versus 2
nonverbal material ;i younger good and poor readegs.

El

A second research area, critical to-this study, is

i
[

the work on verﬁal meéiation and verbal rehearsal
%trategies iﬁ viéualAéerCeption,°1earning, and ‘memory.
Although this work has emphasized normal developmental
trenés, it should have:sqﬁe impog;ance in un@erstandihg
tHe,prop}ems’qffp06r-readers in visu§i~percegtion
_paradigms. Another goal of qhg present study is to
-investigate verbal mediaﬁional factors in tﬂé visual

paiiedoassociate learping of good and poor readers.

’




to work by Blank and Bridger (1966) and Blank, Weider

of Véllutino's (1979) work on visual-verbal ééficifé in

the school aged population, there is considerable

s R
T g o

Backgrodnd

The first section of the Background reviews .
literature aimed aﬁ defiging reading disability and
highlights three variables whith must be controlled
in the‘gffsent stud&: intelligence, age, and sex. The .
second section deals with traditional, early researgh on
perceptﬁal deficits in poor‘readers. The third section
reviéws thg work on intersénﬁbry integration, especially

visual-auditory integ}ation. Special emphasis is given

and“Bridgér (1968) on'verbél rehearsal‘strategies in the-..
visual-auditory paradigm.

The final section of the Background reviews studies

poor readers as well as recent investigations on verbal

3

mediational strategies in visual perception and memory.

Definition of Reading Disability
S ) O v =
Although there is general Egreement that a high

-

incidence of some form of reading disability exists in

ambiguity in clearly defining this group of children. =

’ . ' B ’

Children may be classified as poor readers because they

have difficulty on any one of several different kinds of -

~activities required for good reading. .

-
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A variety of terms have been used idterchangeabiy”
to refer to reaéing problems, even though they are not
synonomous (BaFemen, 1966; Ingram, 1969; Applebee, 1971).
Some of the major ones include: "reading retardation“, . .
nreading disability", and "dyslexia™. |

"Reading retardation"”, the most broad term,’

B 5

encompasses "any individual who does not score at or

above the norm for his age on valid tests of reading" . .
(Gunderson, 1969, p. 544). This definition does not

account for etiolody but does include children with low
intelli&enceAés well as those who are educationally and - .
‘culturally deprived. | |

"Reading disability", is a more specific term

referring to a smaller group of chi%dren who "fai%yto
learn to read with normal proficiégcy despite
cpnventional instruction, a culturally adequate home,

proper motivation, intact senses, normal intelligence

P

‘ ’
and freedom from gross neurological deficit? (Eisenbergqg,

1966, b. 360).‘ The criterion of one yeér below grade
‘ o level is\degerglly fequired (DeHirsch;‘lQGS; Eisenberg,‘
' l966)f:;f;hough Rabinoviﬁéh‘(1968) suggeéts a reading
delay of aé least two years for children above ten years.-
The term "dysle;ia" has beenyused interchangeablf
with "réading disability". The World Foundétioh of

Neurology Research'Group on Develobmental Dyslexia

L .  rmaty pb—— v -
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defines it as foilows: "Dyslexia is a disorder manifested
by difficuity in learhing to read despiiefcoﬁventional
instruction, adequate intelligence, an§~socio—cultural
opportunity"” (Critchley, 1970). However, in most cases, '
.dyslexia implies a neurological etiology. Money (1966) d
‘defines dyslexia as "imperfectly developed reading skill
or deterioration of skill without ité total absence
‘(alexia) as a result of:brain lesion or dysfunction”,
(p. 377). Since most diagnoses of dyslexia in‘Children
are based on behavioral rathe£ than neurological evidence,
the only real difference between the label "dyslexia" and
the term "reéding disability" is that dyslexfa implies an
organic etiology. However, the many studies whiéh have ~
attempted to link some form of brain dysfunction ﬁb
specific¢ reading difficulties, have failed to provide
any practical information relevant to educational or
remedial practices (Batemen, 1964). ;n a recent
discussion of etiology, Yule (1976) suggestd® that the
" label "dyslexia" serves li£tle purpose other han'to - -7
sFress the séverity of the problem. t;'
The problem ofﬂéefiﬁition is complicated by the fact
that reséaréhers'have not been cénsiste‘t in their use of ,
these termsf Furthermoré, many researéhers have failed
to be explicit-about critefia,uséd in defining samples

(Lavers, 1972; Torgesen, 1975). Because of these

.
- - T e 4
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',difficulties, it seems essential to choose a specific

" definition which has been accepted by other researchers.
The subjects in the present study will be chosen to fit
the definition of reading'ddsaﬁllity of DeHirsch (1965),
Eisenberg (1966):and Vellutino et al. (1973a, 1973b).
Readingy disabled children in this study are definedfﬁs
having re;hing ability at least-Qpe year below grade
level in spite.of normal intelligence, adequate home and
school enVironments,'good~emotional adjustment, and
absénce of gross brain damage. It is acknowledged that
this definitiornr does not suggest a homqgéneous sample'of
children nor imply a unitary explanation of the
disability for all poor readers. However, it is Qoésible
to examine generalqtendencies of such a reading disabled
group and to identify wvariables which miéﬁt be impogtant
contributiﬁg factors to poor, reading in some children, ©

Given the'definition‘%i reading disability selected

for this study, three vaniables - intélligencg,_age and
sex for subjects rgquire'further comment. First, the
attempts to control for intelligence.in other \»A-;

investigations and the problema which have arisen from

thege attempts are reviewed. Secondly,.ihere is a

discussion of the.relationship of age;to'perceptual

factors in reading disability. Finall§, studies of sex

differences’ and read®ng disability are described.

. e e o —
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Intelligence .

-

Many of the studies of perceptual deficit have simply
fa}lqﬁ to control adequately for intelligence. Others have
made e ﬁééted esﬁiﬁates about the IQs of their subjects.
Kastner ?nd Ricka%&é‘(l974x noted that New York State Law
prevented access to IQ data; they had teachers indicate that

4
each subject had at least normal learning ability. Morrison,

Giordanni and Nagy ?1977) stfted that their subjects were of

average ability but did not report how intelligence was .
' “ R

‘measured. In a series of studies, Vellutino et al. (1972,

1973a, 1973b, 1975a, 1975b, 19759, 19754, 1975e) attempted
a more rigorous control for ?dtelliggnge. - &

Vellutino administered the Wechsler Intelligence
Scale ﬁor Children (WISC) to all subjects and reqﬁired
that eéch child earn either a verbal or a performance IQ
of 90 or above for inclusion in his studies. Although
this procedure ig reasonable. in View of the definition #
of reading disability employed in both Vellutift's and the
present study, the resultjng groups of good and poor
readers‘wefe not of e&uivalent intélligence. "In most of
his studies, the verbal IQs of the good reaters were ’

significantly higher than those of the poor readers
. L4

(Vvellutino et al., 1972, 1973b, 1975a, 1975b, 1975c, N

N
1975d). In another study, both the verbal and performance

I0s of good readers were significantly higher than the

= n
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IQs of the poor readeé group (Vellutigb al., 1973a).

The relevance of these findifigs of verbal-performance

score differences is discyfsed in the Methods Section, “~

L]
sulting group IQ differences

H

statistical techniques to partial

Vellutino included the
in his studies but us
out the effects of different intellectual levels.

3 It would seem more parsimonious to attempt to equate
both good end poor rgader groups on a measure of ¥
intelligence prior to the experimental treatment. Such a
procedure will b owed in the present study. Tg ~
achleve this goal, 1t seemed reagonable to select subjects
on the basis of a glopal IQ measure rather than following
Vellutino's criterion of either an average vergéi or
performance IQ. An additional rationale for attempting
to equate groups oe a global IQ measure is given in the
Metﬁods Section. This reason is related to tﬁe*study's
goal of investigating verbal factors in perseptual
learniﬂg p2radigms.
Age

One factor infrequently discussed in connection with

defining reading disability is age. However, several
1nvest1gators have noted that factors related to poor
readxng seem to dlffer accordlng torthe age of the Chlld

{Reed, 1968;,Sabat1no & Hayden, 1970). Birch and Belmort ’

(1965) examined intdlligence and reading ability in a

]
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large s&mple of children whose chranoloéij?i ages ranged ]
from five to twelve years. Their results’ suggested that

in the initial stages of learning £o read, factor; such

as perceptu ability were important, whil? in latey

stageé, gegeral intel}ectual ability became more salient.
éenton (196 re§iewad a large number of sgydfés relating
perceptual deficit to poor reading. He concluded that
perceptual deficits characteriz;d ;eading‘digabled i ;>[
children less than ten years of age. Later investiéations
(Benton, 1975) supported the existence of égrceptual errors
in poor readers from 74 to 9. years.of age. However, Ehere

is less agreement about perceptual deficits in olﬁer

reading disabled children. »le Benton (}962)-found no
%;idence to support pefceptual deflcit; in poor readers

older th

5
that perceéptual deficits exist in children as old as
£ s~

ten years, other investigators have argyed’

twelve ye£ s (ﬁorrisonyet al., 1977).

\ Ig‘ierms of the gogls of the present study, it would
seem rea;;nable to choose subjects in the 7% to 9 years
old range where there dis substantial agreement that

' perceptual errors and po;r reading are related. We can
then proceed to investigate the influence of verbal
factors on such percép;ual problems. ' . -

( -

Sex Differences

1]

It has long been noted by clinicians that reading

PO . —— e P
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disability is more common in boys tﬁan in %irls. Many
d&ffereﬁt hypot{eses hagglbeen‘raiséd to account for this
f&cfi These hypotheses include the idea that reading
disability is a sex-linked or genetic trait; that
biologicﬁl éifferences between boys and girls resulting

in @reater vulnerability to tfauma an@ slower neuro}ogical
maturation account for\the greater frequeqéx_of learning
disabilities in boys (Bentzen, 1963); and the idea that
{Fadlng dlsablllty is ﬁflated to ‘higher cultural
expectan01esdfor boys.+ Ragardless of whlch of thesg ;A
_hypotheses or combination of hypqtheses is finally

) . . . . .
accepted the literature is consistent in finding more

boys than glrls in the poor reader

Ggerdedc (1933) found that seventy- ight percent of
' referrals to. reading clinics were mﬁles. Bender (in

Hoch & fubin; 1958) noted éiat the number of boys*showing
reading problems was seve}al timés that of girls. Bentzen
(lQG})-cited evideﬁc§.that’learning problems appear?d ag\
_much as ten times more frequently in boys.than in girls.
Thg decision of wﬁe?her to include bpys only or sopme
.équ;naE{on of boys and girls‘}n the poor Feader group
varies from study ‘to study -(Applebee, 1971; Cruickshank,
1972; Vellgtin‘o, Smith, Steger & Kaman, 1975b). Since
thé_lite;!tdre reports'fhe disability to be more cormon

A

in boys, the present sample was restricted to males.

:
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Visual Pefceptual Deficits

Sin;e reading disorder was first described (Morgan,
1896; Hinshelwood, 1917), the magor focus has béen on a
visual perceptual deficits explanation. The perceptual
deficits hypothesis suggests’that although the child
"sees" the visual symbolg accurately, a disruption of v

information processing results in visual and spatial

‘distortions of letters and words. Many eticlogies have

been postulated to explain such perceptual errors e.dg.
‘delayed hemispheric dominance (Orton, 1925, 1937);

inherited directional confusion (Hermann, 1959);

1

dysfunction in visual analysis and Sequencing«(Birch,
lQG?k; perceptual—motér problems (Kephart, 1960;
Cruickshank, 1968; Frostig & Maslow,ll97l) and optical
deficiencies (Getmann, 1962; Anapolle, ]1971). The common
link has been that reading disability was primarily the.

/ )
result of problems in visual organization and memory.

¢ ¢

The implication was that the disorder had an organic

base. .
Many studies have examined the validity of proposed

4 D
etiological factors. However, more -important to the

present investigation are those studies which attempt to

t

establish that visual perceptual errors differentiate

poor and good readers. The purpose of this section of °
- . ' -

the.review is to determine whether there is g{ajri al

B . \ N _‘ , »
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support for ¥ deficit in yisual perceptual learning in
poor readers, and if so what qualifying conditions are
related to this deficit. ' o

Clinical observations of poor feaders have
traditionally focussed on errors of spatial orientation
of letters andfgbrds as a major difficulty (Bronner, 1917;
Orton, 1925, 1937). Suih observations have historicallg
pléyed a major role in‘'describing and treating reading

disabilities, Their influence is strong, even today.

‘Many remedial educational programmes have been based on

the interpretations of these observations. As early as
1925, Orton noted that while reading, poor readefs made
reversal and sequenqing errorg} He proposed that such
letter and word re&ersals‘(e.g. "b)d; was/saw") wgre‘the
result ,of delayed hemispheric dominanée'(Ortoh, i937).
This explanation was yidely accepted fo;@many years
(Bender, 19?@, 1957, 1975), although empirical attempts
to link hemispheric dominance to reading ébi;it} by
evaluating left-right identificaﬁion problems in poor
readers proved inconclusive (Harris, 1957),

Although the strongest support for perceptual errors
comes from such Slinical observaéions,‘a variety of
paradigms has been used to investigate spatial -
oriehtation probiems in poor readers: e.gq. visual-motor

visual matching, and visual percéptual'&earning. The
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current section reviews studies using such visual
parq&igms. , ) .

The majority of such studies have employed a
visual-motor parédigm, requiring the'child to copy
letters of similar shape bgtldifferfng ofientation (e.qg.
b/d, p/q, n/u) (Fabian, 1935; Bender, 1957; Lachman,
1960). In general, poor readers reversed or rotated mére
letters than good readers when symbols were presented
either oraily (Fabian, 1945) or visually (Bender, 1957).

Although some investigators believed that the spatial

orientation errors were specific to copying letters

(Gates, 1922; Orton, 1925), others had noted visual /ﬁ
pefceptual errors in the copying of other materials, such
as geometric forms, in a wide age range of poor readers,

7 - 14 years (Galifret-Granjon, 1952; éilver &‘Hagin,

1960). Goins (1958) found pattern copying and

discrimination of reversible forms also correlated highly~]

. with reading.ability\in'first grade children, whilé

I3

orientation errors were observed in poor readers' copying
of numerals and muscial symbols {(Hermann, 1959). Such
studies suggested that the spatial orientation problem of
poor readers was not specifi¢ to letter perception but
might reflect a more basic heficit in viksual form

perception. . '

However, this controversy remdins/unresolved since

-
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A
many of these early studies can be criticized for
definitional and methodological inconsistencies. The

3
common finding over a variety of conditions was that poor

readers demonstrated\visual perceptual errors. Since th;
studies reviewed so far employed a visual-motor paradigm,
which ré&uired a motor response, it is-erroneous to -,
conclude that such deficits are a result of visua%
perceptual problems alone. Many otheq/factors'in cross
modality paradigms could account for such results.
Neilsen and Ringe (1969) further criticized accepting

visual-motor errors as a unique) characteristic of reading

problems in view of their finding that neither type nor

distribution of such errors significantly discriminated

poor from good readers. In order to support the idea

that visual perceptual errors are characteristic of poor
readers, studies utiiiziﬁg\other types of paradigms

require review.
ks

In spité of the focus on visual perceptual deficits,
there are surprisingly few studies utilizing pure!§ Visuali
paradiéms. C%nclusions regarding visual perceptual ‘errors
and reading have been based on widely disparate

stimulus-response conditions. Whether perceptual errors

"exist for poor readers in paradigms other than those

requiring motor response.has been an issue of considerable

. \ . »
debate, although data is sparse. The few studies which

——— m——— o a————— e - - —
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have selected purely visual perceptual paradigms have

‘been of two main types: visual matching and visual

associabive learning. In general most studies, u51ng ‘both
paradlgms supported. cllnlcal observatlons, when poor \\;J(
‘readers are required to learn v;sual material, they have
: more difficulty than good‘readers;
In an early study, using ‘a visual letter matching

“~ task Davidson (1935) found that most pr%}nhool chlldren
(nonreaders) confused letters of similar shape but ?
different orlehtatron Whlte (1968) , using the ‘same
letter matchlng task found that 75 - 9 year old chlldren : .
who contlnued to confuse letters, were poor readers.

[ ! ~ ] v

Studies ut111zxng v1sual perCeptual learnrﬁg . S

¥

paradigms have also demonstrated def1C1ts in poor ,

\

readers' performance on a varlety materlals. Both Roberts - N

-and colefin (1958) and Whipple and Kodman (1969) found ' " "v . ‘-

that poor readers, ages 9 - 12 years had 51gn1f1cantly
. more difficulty than good readers in learnlng blsuai .
nonsense syllables and scrlbbles./ Slmllarly Otto (1961) *

N

found that poor readers ages 7 - 1l years, had short terp
associative learhing deficits for familiar shapes and

nonsense syllables. Although this deficit was evident 'in | s
‘a variety of learning conditions, the difference was

significant for visual-visual learning. Two studies N

suggested age as a qualifying factor in poor readerg'

- - - L o - e
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perceptual \learhing. Lyle and Goyen. (1968) and Goyen and
Lyle (1971a) {etermined that performance decrements on

i,
the viswal recognition of unfamiliar shapes were specific’

~ ¢

to younger poor readers, 7} to 84 yégrs.

Although there has\béen support in the literature
for a relationship betweeﬁ perceptual errors and reading
ability, studies can be found to the contrary (silverman,
1962; Shankweiler, 1963). Silverman (1962) found no

evidence of perceptual learning deficits.in poor readers

ages'9 to 1l years on visual associative learning tasks;

Shénkweiler }1963) failed to detect significant
differences in the tachistoscopic form pércgption of
gobd and poor readers with a mean agé of 10} years.
Although there is still considerable controversy
over accép:ihg a simple form bf‘the perceptual def;cits
hypothesis, some conclusions do seem‘warranted. Even
after addressing"ériticisms‘of methodology and failure to~
adequately control for intailigenca, both individual
studieézand reviews -of such studies suggestithéi
perceptual déficits do characterize‘@Qor readers.
However, two factors qualify such a statement and require
further study. These two factors are agé of subjects and
verbal factors.

Benton's (1962) review concluded that spatial

orientation errors did occur in poor readers, but that

. \ v
. J\«
. . .
- . >
)
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‘ they were specific to age. Visual perceptual ®rrors have

been more commbnlz reported in younger children (below
nine years). iater‘studies have confirmed this conclusion
(Lyle & Goyen, 1968; Sparrow & Satz, 1970; Goyen & Lyle,
1971a). As well, Goyen and Lyle (1971b) have possibly
defined the basal agé at which such perceptual errors are
important for poor readers. They were unable to find |
perceptual deficits in the visual associative learning of
ve#y young poor readers, 6 - 7 years of age, In an’
updated review, Benton (1975) concluded that: "The
importance of visuo-perceptiwve and Qisuo-motor
difficulties as determinaﬁts of readiné failure has been
o;er estimated‘bf some authors.” (Benton, 1975, p.l5).
However, he continued to ;rgue that perceptual errorsv

characterized younger poor readers, ?5 - 9 yelrs,

Evidence for perceptual errors in older children was

H

limited.

Both early studieé and more recent research suggest

-

‘that the "perceptual errors" (e.q. orientation and

directional confusions) of poor readers may be rq}ated
. s :

’

o verbal factors (i.e. verbal encoding of letters)

. rather than to pfimary perceptual distortions (Liberman,

Shankweilei, Orlando & Berti, 1971; Vellutino, Steger’ &

Kandel, 1972). ALthoﬁéh the issue of verbal

-

characteristi;s of the stimulus material'had been -

"
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raiséa as early as 1917 ({Bronner, 1917), it had ne&er
been evaluated empirically in visual perceptual learning i
paradigms.. Both Gates (1922) and Orton (1925) suggested "
that the spatial errors of poor readers were unigue to .
verbal material (letters). Other investigators had
observed perceptual learning deficienéies'in a varietf

of "nonverbal" visual materials (Fildes, 1921; Goins,
1958; Hermann, 1959). For example, fildes (1921) found
deficiencies in'poor readers’ learﬁing of Greek symbobg
and their spoken associates.while Hermann (1959) detected
v15u11 perceptual errors in poor readers' copying of both
numbers and musical symbols. More recently, leerman et

c

al. (1971) alluded to the 1mportance of verbal factors in
’ 2 -
noting that the majority of sequencing, reversal and

orientation errors observed in second grade poor readers

were: of accoﬁstically similar l&tter pairs ("b/t") rather

L. -

than of optically reversible'pairs ("b/4d") . These

observations strengthen the conclusion that verbal

-

factors require further investigation if we are to

adequately inierpret resulfs of "perceptual paradigm;".
Although the issue of the verbal-nonverbal |
characteristics Sf stimulus materials used in paired

associate lea%n&\? paradlgms is not new, the controversy . ,
continues. These early suggestlons about the meortance

of verbal factors provided impetus for Vellutino angd

1
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- his colleaguéé to empirically address the

verbal-nonverbal issue. In the present investigation,

Experiment I is devoted to examining the effects of
learning verbal_and nonverbal visual materials in good
and poor readers.

‘ Verbal me&fation has also\beeﬁ mentioned as an
importaﬁt factor in the perceptuafllearﬁing of older
poor readers (Benton, 1962). Such ideas encouraged : k
Vellutino et al. (1972) to question the role @f verbal

meﬁiatiog in both older and younger poor readers.

However, definitions of verbal mediation in perceptual

learning 'situations have beeMgague. Systematic attempts

to investigate verbal mediational strategies in poor
readers are notably légking. In the current study, both
the Labeling Measure and Experiment II are attempts to - .
clarify th& role of labeling and verbal mediational

J o

Prior to discussing work on verbal factors, the

strategies in good and poor readers.
-

-

current review will examine studies using intersensor

Y,

M, ST

péradigms. Many conclusions about visual perceptual
learning and reading have been based on the child's
ability to associate matérial presented to two sensory

modalities. Studies of intersensory integration and . ) .

reading ability are included in this-review for several

reasons., Historicalky, the 'idea of intersensory ) :
J

..... R TP
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deficits preceeded the verbal deficits notion and such

paradigms were used in many of the earlier $tudies.
L4

Secondly, most of Vellutino's wopk on verbal factors has
used an intersensory paradigm. Thirdly, studies of

intersensory}integra&ion also highlight the fact that

verbal factors may play an imﬁéﬁtant role in intersensory

learning.

¢

Intersensory Iﬁtegration Deficits

Several investigators have proposed that reading
Qisability is related to deficits integrating information
between various modalities.u Alfhough the idea was first
suggested by Bronner (1917), -empirical studies were not
perfoémed until Fhe 1960's. Research felat{kq th;
integration of sensory information to the reading process
has fod&ssed mainly on.visual-auditory integration, an
analogue to’the~oral reading process-(Myklebust & Boshes,
. »  1960; Birch, 1962; Birch & Belmont, 1964, 1965;
. Beery, 1967; Johnson & Myklebust, 1967; Bryden, 1972;

Vandevoort & Senf, 1973). . ) ‘v

measuring auditory-visual integratiﬁn in whichxsubieéts
were. asked ﬁo associate auditory rhythm;g'patterns and
corresponding visual dot pattefns. These inyeszigétofs
found .that normal readers, aged,nine and ten years,

performed significantly better on such a task than:"

F

In 1964, Birch dhdrBelmont introduced a paradigm for’

. B
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poor readers matched for age and intelligence. Although
subsequent..studies have suggested that auditory—viéhal
deficits may be most prevelent in younger poor readets
(grades one and two) (Birch & Belmont, 1965), thereé is
geheral suppert for audiovisual integration deficiencies
in poor readers from 7 to 13 years of age (Sterritt &
Rudnick, 1966; Beery, 1967).

These'results are similar to those reported using
paradlgms which involved visual perception and/or
v1sual-motor skills. A correlatlonal relatlonshlp GXlStS
betweenJintersensory integration déficits and poor

reading. However, controversy exists regarding the

nature of this relationship. For example, several

investigators have pointed out that intersensory
;Y

performance was con ded by within modality deficits
in poor readers (Zigmpbnd, 1966; Bryant, 1968; Vandevoort
& Senf, 1973; Vellutino,'Steger & Pruzek, 1973; Rudel,

Denckla & Spalten, 1976). Failure to contrél for w1th1n

on the basis of results of a study of paired associate
learning in poor readeds which demonstrated deficiencies
on several measures of within modality (auditory)

functioning (Zigmond, 1966). Similarly, a study

minimizing the short term memory factor found poor

readers impaired on both auditory-auditory and

]

e kg e o o

e m e ——

V‘-—“’M"«,mw e dnh ey

TP R, 12 TIPS e P, e~ AT

.modallty defic1ts was first suggested by Bryant (1968) \\\\
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visu-al-visua within modality matching tasks as well as
éross modality ditory-visual) matching (Vandevoort &
Senf, 1973). Reéul s of these studies suggest that the | |
reader c;roup differences in intersensory functioning
reported in the earlier studies may be explained by
basic within modality deficits. 4

Another factor which may be related to \ .

auditory-visual integration deficits and possibly to -

within modality perception as well, is short term memory.

/
'

—

Since most intermodal matching tasks involved a

. s

consecutive presentation of stimuli, some investigators

have suggested that the poor readers' deficient

Y

performance on such tasks is due to difficulty in holding

L

onto the separate sets of incoming stimuli rather than f

to deficiencies in intermodal transfer (Senf, 1969; Senf
. - ] J
& Feshbach, 1970; Senf & Freundl, 1971). Other

L]
researchers, however,.‘failed to demonstrate any short

A

termy ?hemoi:y deficits in dyslexics (Vandevoort, Senf &

’

[y

Benton, 1972).
In this regard, it is of interest to examine another
set of variables, verbal factors, which ma§ influence
reader groups differentially ori auditory-visual tasks
(Blank & Bridger, 1966; ISterr‘itt, Camp &,Lipm:;m, 1966;

Blank, Weider & Bridger, 1968; Kastner & Rickard”s,‘lgn) .

Blank and Bridger (1966) and Blank, Weider and

b ~
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. important aspect of reading ability in younger readers. ¢

' perceptual and 1ntersensory 1ntegrat1on deflc1t views.

'deficiency in,employing verbal:coding skills contributes

25

Bridger (19%68) observed that good readérs coded visual
information verbally, on a task analogous to Birch and .
Belmont's (1965) auditory presentation of temporal’ i .

Vi . , . "

sequentes of tones. Poor readers did not label the visual |

stimuli; their performance was significantly lower than 1
, 9

good readers. Sterritt, Camp and Lipman (1966) also

N 2

suggested that the ability to apply a verbal label to an \\\\

overtly nonverbal, visual or auditory stimulus (e.g. "two
dets, three dashgs") mediates to aid recall. An

inability to verbally code visual stlmuil was_proposed as

)
“ -

an explanation for‘tQS poor readers' def1c1ent performance

on intersensory perceptual-tasks. L o |
. . . . # *,
The idea that the ability to verbally code the visual -

3

stimuli employed in perceétual learning tasks is related

to reading abillty challenges 51mple forms of both the

Those who propose a relationship between verbal coding

L4

‘ability and readiné abilityocdhclude that poor readers' *

to their lower performance on these tasks.. The ability »’ “L :
to apply or use verbal labels either overtly or covertiy, ' ¢
with different types of visual stimuli, may be an : y- .

4 o e -

It has been suggested by many,inaestigators that both

verbal labeling and mediational factors in such

o
=
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' rquers. This work is discussed in the section entitled

26

perceptual paradigms require further study.

;50 far, we hdve reviewed studleé’whlch focused on

-

perceptual and intetsensory deficits in poor readers.

The remaining sections of the -review deal more directly
with studies which. have attempted ;o elucidate verbal
factorg in suéh perceptual paradigms. These studies can
be-&ivided into twd‘types.‘ The first group of studies
dgal with the probiem of trygnglto clarify how the verbal

-

versus nonverbal nature of stimuli affects perception,

. sensory-integration, learning and/or memory. Recent
. - . v .

research in this'arba is exemplified by the series of”

-studies by ¥ellutino and his colleagues (Veilutino et
al., 1979). These stud{;s are reviewed under the

, heading visual-verbal hypothesis. \

i-The second group of studies to be reviewed deals
with 'vherbﬁ' ]Tabei'ir‘ug and v_erbal mediat,ién;al strategg’.es.
In spite of Benton's (1962) review and the work on
mediatipnal factor%'in auditory-vigual integfation,?here
has nétAban extenéive“study of verbal‘mediationali
factdrs in poor reﬁders.' Howevér, ne% work in the
development of verbal mediation and its use in perceptual
and memo?y paradlgms in normal chlkdren does seem
rélevant to understanding the deficits shown by poor

”

verbal medlathn and labeling. Finally, the few studigi

-~ 1 N . A
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which have, attempted to look at such variables ih‘poor

readers are discussed.’

Visual-Verbal Deficits .

\ < .
As previously noted, there is a long standing
contéovérsy in the ieatning disability literature
regarding whéthe§°poor readers show visual perceptual

% -
deficits when learning both Vverbal and nonvgr%al

' material (Fildes, 1921; Goins, 1958; Hermann, 1959) or
~ .

on vérbal material only (Gdtes, 1922; Orton, 1925).

Recently, Vellutino (1979), reported a number of studies
-~

*which attempt to determine whether pcor readers have

- W

learning and memory problems which are specific to

"visual-verbal” material. Vellutino suggested that

poor readers perceivé letter and word symbols accurately

t .

but mislabel them because of.a primary difficulty in

associating visual symbols with their verbal responses.

i ¢

Before reviewing Vellutino's work, it is necessary
. >
to clearly define what is meant by visual and werbal
stimuli. In some studies, letters and words, presented

. . , .
visually were defined- as verbal stimuli and contrasted
\ .

w%ith,various'symbols, geometric or abstract forms, which

are defined as nonverbal. On the other hand, Vellutino

.

has at times used verbal synonomously with the term

spoken or oral responsest Others have defined as verbal,

those stimuli which can be named or 'labeled. Given

~

\

L
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" not resemble lettdrs; auditory materials were sounds. .

4

*

this definition, a geometric design such as a circle
is a verbal stimulus. In the following review, an
attempt is made to distinguish between these three

A
definitions of "verbal”. The studies in this section

of the review are also often confounded by the fact
that viéual-verbal paradigms may differ in mode of
‘ t

‘ .
stimulus-response presentation. Visual-werbal may

refer to visual-visual or visual-auditory learning.
“

The presentation modes will also be carefully noted.
¢

In addition to clearly defining these terms, it is

.

necessary to divide,Vellutind§ssg3fk into two

categories: that which deals primarily with rejecting

a

perceptual deficits in poor readers and that which

studies the nature of the "verbal” deficit. —

~

In several studies, Velluﬁino atteﬁpted to
demonstrate that poor readers do not have q}sugl
perceptual deficits. vellutino, Steger and Pruzek

1 ¢ @

A
(1973b) , using both honverbal within modality tasks

. (visual-visual and auditory-auditory) .and nonverbal

across modality tasks found neither deficient

intrasensory nor deficient intersensory functioning
5

’, £

in older poor readers, 9% - 1lli years. These.

"nonverbal" visual materials were symbols which did

¥

-

' since the authors admitted that these findings weif

i t

[

&
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specific to older poor readers and that deficits iﬁ
either intra- or intersensory functioning may
characterize }oung poor readers, this study fails to
provide strong evidence for rejecting the perceptual
(/ deficit hypothesis.
- In another attempt to negate the péréeptual deficit
hypothesis, Vellutino, Pruzek, Stéger and Meshoulam (1973a)
required goéd and poor readers, ageé 9} - 12% years t;
recall, by copying, complex, unfamiljar visual stimuli
;' (Hebrew letters) of varying lengths. Both reader groups
f made the same number of copying errors. It was concluded
that poor readers had intact visual perceé%ion. However,
. e
* —~ both the older ages of these subjects,and the use of &
- pofential confounding visual-motor response, limit
acceptance of this conclusion.
Similarly, Vellutino, Steger and Kandel's (1972)
original study, used older poor readers (10-13 years).
‘ "Ve%bal" stimuli were 3, 4,.and 5 letter words and
scrambled letters. "Nonverbal" stimuli included
/ geometric'designs and numbers. Stimuli were presenled
visually to good and poor readers who were then
compared across a number of response modes, including
visual recognition, oral pronunciation, spelling, and 1

copying. Although good and poor readers showed no -//7

differences on copying most stimuli (shapes, numbers, -

B A T e L rr o/ P T e e e Mt st A 245 ARy o g
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aﬂd 3 and 4 letter woras), poér readers pronounced and

spelled all of, the words less accurately than the good

readq{i. These finé}ggs also encouraged Vellutino to

reject visual deficits in poor rgéders. Once again,

subject age and the requirement of visual-motor

respoﬁses, limit acéepting Vellutino's interpretation -

of his results. Since the mean age of poor readers

was 11.6 years, the failure to find perceptual deficits
N is~consistent°with past research., The finding that poor

readers couldnogpronounce'(i.e. read) or spell is not

surprising.

In an atti?pﬁ to address the criticism of age, two

studies were conducted (Vellutino, Smith, Steger &

Kaman, 1975b Geliutino, Steger, DeSetto & Phillips,

1075c). Vellutino et al. (1975b) reported a modified .

. version of the Vellutino et al. (1972) study, which
included a sample of goo&'anq poor readers in grade 2 ¢
as well as grade 6. The same words and scrambled
letters were used as the verbal material; codible
geometric shapes and numbers presented visually were
defined as nonverbal material. Even at the 7} year

lével, poor readers generally performed as well as good

readers in’ copying these stimuli. In contrast, poor
. . readers of all ages did not perform as well as good

readers on pronouncing words. Poor readers in the

WL g -y oy




second'grade did poorly on correctly naming scramb}ed
letters, 4!and 5 letter words, and numbers. With
regard to the perceptual, deficits hypothesis, these
results are inconsistent with earlier studies which-
demopstrated visual-motor task differences for young
poor readers. As previously indicated, the ﬁse of a
visual-motor task as a measure of‘Gisual P rcepzion'

‘ <
raises some problems. Similar effects orf a purely
visual perceptual task remain to be demonstrated.
Another explanation may be that performance on
perceptual tasks was equalized when poof readers were
m;tched with good readers having average performance
IQ scérgsJ In view of these criticisms, the rejection
éf perceptual deficits in young poor readers is
unwarranted. On the other hand,'the letter naming
difficulty exhibiteé by the poor readers in grade 2 is

an important finding and will be discussed in’

connection with verbal deficits.

<

»*

The otﬁér study including younger children as
subjecfs {(Vellutino et al., i975c), improved oh earlier
work by comparing good‘and‘poor readefs"visual memory
for sets of unfamiliar Hebrew letters, one, two, and
‘three item§ in length. Good and poor ieaders, grade 2‘
4, and 6, were found to be similar in their ability to

recognize such nonverbal stimuli in both immediate and’

Lo SNy
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‘ A
short term memory conditions. Although this study has

some methodological problems, particularly inadequate
equation‘of verbal IQs in the two reader groups, it does
provide some support for visual-perceptual adequacy of
poor readers with such stimuli.

In summary, five studies have been reviewed in
which Vellutino and his colleagues have sought to refute

perceptual 'deficits in poor readers. Only one of the

‘five studies actually demonstrated adequate visual

perception in poor readers 7-10 years (Vellutino et ai.,
1975¢). On the'basis of this study some doubts about
the Qisual.perceptual deficit hyégthesis 4an be raised.
It would seem that_well controlléd replication of
studies Show;pg such deficits is in grder. Experiment

I of theopresent investig?tion attempts to demonstrate
perfofrmance decrements in poor readers on visual paired
agsociate learning tasks.

In ; second geries of studies, Vellutino add:g§sed
thq\}g&gg_of the nature of verbal deficits in poor’
readers. He attempted to specify the conditiqns in
which poor readers experience such defictﬁ§. _éome | .
eQidence from His previously‘reviewed sgudy (Vellutino
et al., 1975b) pointed to visual-verbal difficulties,

i.e. difficulty in reading or pronouncing words, and

difficulty in naming letters, particularly fo§“y$hnger

Pl
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readers.
,/ Vellutino, Harding, Phillips and Steger (l1975a)
qttempted to show that poor readers had deficits unigue
to a visual-verbal learning condition. As an analogue~— .
of the oral reading process, good and poor readers, aged
10 years, were'required to learn to associate visual
material to "verbal” iesponses. "Verbal" material
included'pronounCAble, nonsense syllables while visual
stimuli were abstract designs‘Qith low association value.
Oral responses were required for the nonsense syllables
and recoénition responses for the visual material. The
finding that poor readers' performance was significantly
N lower than good readers' on visual-verbal tasks only,
‘ again suggests that pdor reéders have deficits in
visualaqr;1 learning conditions.
) "In another study, Vellutino, Steger, Harding and
Phillips (19756) suggested that poor readers in the
. fourth, fifth and sixﬁh gra@és learned visual-verbal
pairs less well than good readers. Various "nonverbal"”
stimuli, i.e. émblguoug pictures, uffamiliar shapes,
and novel;?cript were prngnted for \learning;
responses wereneither ofal "verbal", ionouncable
nonsense syllables or or&&\"nonve;bal" étimgli (e.qg.,
cough,.hﬂm; efc.). Results indicated that poor rgaders

performed poorly in a visual-auditory paradigm when

i
v o
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‘) . ‘ .
auditory responses were "verbal".
In summary, Vellutino concluded that poor readers$
make errors only when they must associate spoken, oral.
responses to visual stimuii. The visual stimuli may be .
Qletters, numbers or abstract designs. Tbe salient
factor is the oraf response. Vellutino further arguéd ‘
/ﬁ,// that the nature of the oral ;esponse may be 'a factor in o
the perfofmanse ;f poor ‘readers on learning and memory
€asks. He concluded that poor readers are deficient
only if ghe oral response required is "verbal". The
"verbal responses he has defined include letters, words ” !
and pronouncable nonsépsé syllables. Given these
conclﬁsions, Yellutino's work provided only a 1Tmited o
basis for a study of the role of verbal mediational
~factors in perceptual learning. . /
Aside from Vellutino's work, there are few studies

. _ related to ‘the verh?l-nonverbal content of stimuli in | ‘ f

. vs Vo - .
learning paradigms with poor readers. Since Brewer

e b e s

(1967) used an auditory-viéual paradigm, his results

are not directly relevant to the present study. Morrison,

3

Giordanni and Nagy (1977) provide the only study ﬁsing
' a purely visual recognition paradigm...Mbrrison et al.
. (1977) assessed both information processing and short

- - ¢

term memory of good and poor readers. Letters and

geometric shapes were defined as verbal stimuli,

R - . a
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Abstract shapes were designated as nonverbal stimuli.
Poor readers, 12 years of age, were proficient in the
early stages of visual information processing, but
demonstrated short term visual recognition deficits for
both verbal and ponYerbal stimuli. Interestingly, this
study used subjects who w;re older than those for whom
perceptual deficits are commoply found. The findings
support the idea that poor readers have a general
pérceptual learning deficit which is not limited to

-

letters. b -
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Verbal Mediation and Labeling

—

Although systematic study of verbal mediation has not

been extensive, poth Benton (1962) and Vellutino et al. -

»

\

(1972, 1973a, 1973b) have sugqgested that mediation may be

a factor in influencing the perceptual learning of poor

v

readers. Beforeﬁrev:?Ving studies with either normal or

disabled readers, so

As might be expected, there are many definitional .

5

e definitions of terms are presented.

inconsistencies in the literature. For the purpose of
this review, the following dgfinitions will bg used.

In general, mediation implies a "perceptual" or verbal
response . to aid in learning or memory (Kendler, 1963).

. . ) R
Mediational strategies can be visual, verbal, or both. 1In

the present study, mediation refers ;6 the use of verbal
cbdes in wvisual learning and memory.

‘The term labeling pas two usages in the context of
the current study. First, it desgribeﬁ the Process by
which a child giwes labels (names) to'visugl stimuli.
Sgcondly, it can refer to a type of mediational strategy,’
i.e. the application of labeis to stimulus materials to
facilitate learning and memory. In general, use of SEZh
a strategy is called verbal rehearsal. Codibil#;y is

‘closelyreiatedtd.labeling and refers to the ease with

which verbal codes can be applied td visual materials. .

In the present investigation, codibility’is émpir;célly ~
o .
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defingd through assessment of whether ghildren can produce
labels to specific visual materials and by measurement of
the speed with which children are able to generate such
labels.

\
. The theory that verbal coding mediates perception
was proposed by Brown and Lenneberg (1954) and Lantz and
Stefflre (1964) who demonstrated with adults that
codibility of a visual stimulus correlated positiyely C
with the degree of its recognition. Myklebust and
Bruttén'(l953) in demonstrating that deaf children were.

deficient in their pgrfdrmance on visual'perceptual tasks,

both in matching and recognition, suggested that normal

performance is dependent on a well -established verbal

code. ‘ ‘ ~

It has been suggested that verbal mediation foliowé u
a developmenital pattern (Reese, 1962). There are stages
du;ing‘which normal children have no& learned to use it.
The literature inﬁiéates at least three @eveloémedtal
stages.: Kendler (1963) defined the earlier phases: |

Mediation Deficiency: Children who do not t

spontaneously show signs of mediation and who fail to

‘use verbal labels even when they are provided. Such

deficité(;buld characterize younger children who eidher

do not have certain labels or who do not use the labels

- ’

they do possess to mediate.
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»  Production Deficiency: Children who fail to label
sporitaneously but who -are able to use verbal labels as
mediators when instructed to do so.
~ - ‘ p
The final stage would be mediational ability, characterized

by both possession of labels and spontaneous use of such

© labels to facilitate perceptual learning and memory.

Reseatch supports the idea that the developmentygf
spontaneous verbal rehegrsal strategies in learning and
memory, is age dependent (Reese, 1962; Kendler, Kendler &
Carrick, 1966; ?lavell, Bgach & Chinsky; 19665 Flavell, . .
1970). Investigators have attempted for some timé, using
a wide variety'of éognitive tasks, to determine tﬂé
mediational role played by clHildrens' verbal producgions -
(Stevenson, 1972). Regsg‘(IBGZ) folnd that four‘year ' ¢
olds were able to produce verbal responses (iabeisi Qof o
visual“stimuli°but wefe~unable to us; these responses as - - .
mediators in a neﬁ task. Flavell et al, (1966) ‘ ..
determined tﬁat 'five year ofds showed little covert

verbalizations or -labeling on a sequential memory ﬁgsk,

using familiar pictufe as‘stimul%’ﬁhfﬁe ten year old
5l

<hildren spontaneously usid verbal rehearsal to

facilitate recall. Wright and Vliestra (1975) suggested

-

that developméntal improvement in memory ,in older childzen

is related to "mature, logical perceptual search, often
.dependent ‘on verbal processes or imagery¥ which contribute
. ' . ] ’

g

.
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to effective rehearsal and retrieval" (p. 225).

In general, studies “support the developmental stages.

<

0f primary 1mportance for. purposes of  this review is the

, .

development 1 progre551on, rather than specific age

levels. Whlle there is some debate over the age at which

these* strategies develop spontaneously, most of the “¥‘

evidence suggests*&hat children as young as four years

are able to produce labels, but may not be able to use

o
-

them effectively as mediational strategies until ten
years or more. Although these age limits are generéliy
accepted, there are exceptiohslin certain c;ndiﬁibns.'

| 'There are some examp1;§ of studies }ndicating that
Qery young children can- use labels to facilitate
learning (Nelson & Kosslyn, 1976; Scarborough, 1977);
however,. the critical age for o;currence of .spontaneous
verbal mediation maf varf with the experimental situation,
Nelson and Kosslyn (lQ?G)-démonstrAted that children as
young as five yeéré'of{age were able to recognize
significantly more pictures and sﬁapeshwhicp haa‘been
previously labeled éhan unlabeled ones. ThiS'finéing '
}equ to provide indirect support for the idea that
'ybung'childreh are able to mediate spontaneously.
Starborouéh (1977)\also found that.childreﬁ as yqnng as

five to six years were able to spontaneously generate

name codes to plcturés ‘and that those children who did

B Lt L TIPS, S
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-

so, recognized more .pictures than children who did not

Since this finding was not general for
. f’ A

A

five to six years olds, and was specific to a long

use name. codes.

all

» 5 . P . T, . . . )
term memory condition, it is not inconsistent with )
\ .

.
«

developmengal trends.

_ Several studies have examined childrens' ability to

use mediationad strategies when verbal labels. are made
| S ' "
available, but specific verbal instruction is not provided.

" . .
Cramer (1976) fqeyd that developmental trends were
T . T A&

o

accounted for by an'increasiﬁb number of subjects s

i

chogsing a verbal mediational str?tegy as a function of

{agé. /Using a recognition paradigm s to determine the
g ¢ W 3

-

relative dominance of visual and verbal mémory

organ;zatlon at two age levels, 6 and 9 yearé*\Crameé

. found yistal codlng was the predomlnant strﬂtegy used b}

six year olds while 9 year olds were as 14ke1§;to encod

”QVLBualby as verbally. This study also tested the ablllt

of children to use labels to 1mprove the¥r memory for -

< pictures. ,The qﬁct that prov151on of labells falled to

?
improve the performance for %ither age group, is.

consistent Qith the” developmental progress;on of /-

#

Aoy
medlatlon and suggests. that ‘a clear preference for u51n -

verbal strategies effectlvely may not emerge untx fte

nlne years. ' ' ' v
..

Keeney, Cannizo and Flavell (1967) addressed t’m/

- -

%
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qﬁestion‘of whether sgécif}c verbal reRearsal instruct%oi
fa?ilitagedeﬁhe memory o% children\who do not rehearse
spontaneously. Keeney et al. (1967) showéd that non
rehearseré as young as six years could be taught to

“Fehearse by instructionrénd préctice in the use of overt
verbalizations; such tréiningaalso improved their recalli
Since these children did not”continue to rehearée yhen\
instruction was discontinﬁed, they can be said to’have’
production deficits. In é recent review of developmental

memory research, Reese (1976) cbncluded that only with

failure for verbal instruction to facilitate childrens'

-learning or memory can a true mediational deficiency be

detefmined.k A production deficiéncy‘cah be.défined when
verbal ﬁraiming does improve learning S; Memory . |
Although aggwlevels for the Qarious stages of
mediational devélopmental are not specific\even in norm&l
\
children, the literature suggests that production
deficiéncies are'évident approximately between the ages
of 7 and 9 years. Studies indicate this to be an age |
ranéé i; which children are more likely to use labels in
learning and memory tasks, It is also the agé at thch
specific verbal tfaining may have a facilitating effect
on performance. Research has not yet clarified the

conditions under which children of these ages

.spontaneously select mediational strategies.

o
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. 2
There have heen relatively few studies, |even of
normal children, examining verbal mediation ith visual
V ) - - .
materials other than easy to label pictures; One of the
main aims of the present study is to examine verbal . -

mediational factors in poor readers' learning of visual

" ‘Materials, both easy and difficult to label,|e.q.
letters, geometric shapes, and abstragt shép s. In many
' ‘ 4

of the previous studies supporting wisual perceptual

deficits, poor readers were found to.be defigient in

their iearning of such materials. Since studi
. directly asses;ed the codibility of visual m
\\‘/’ role in the perceptuai»learning of poor readers remains
unclear. An important quegtion be asked in the present
A inyestigat;on is whethér labels fol such mat rials as ‘ W{
letters, géometric shapes: amd abstract éhap s are -equally
gvailéble to poor readers. Before making gssumptions ' )
about poor readers' perﬁﬁrmance in visual learning

situations, we must be assured that their verbal code for

n

~*‘\k,,.,,,,..,‘,_..1.‘.]l.e.§e‘st:i.muli is well established. Several studies of

~pre‘§nd early readers have indicated that lptter naming
(labeling) is highly zelated to reading abi/lity (Muehl’
& ﬁre@enak, 1966;'Jansky & deHirsch, 1973)
Investigators’ have prévibuély suggesfed that poor
;eaders may experienee a deficiency in the use of verbal & -

~ i’ (3 . . ! 3 —J 1]
coding ig%ategles in intersensory paradigms (Sterrit,
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. no errors in either instructional condition. When asked

43
Camp & Lipman, 1966; Blank & Bridger, 1966; Blank, Weider
& Bridger, 1968; Rudel, Denckla & Spalten, 1976). As

)
well, Benton (1962)C)L(dicated that implicit verbal

"mediation mayﬂbe.relevant to visual perceptual problem

solving, but specified this for older poor readers, ten

{Eﬁrs and abowve., Only a few attempts have been made to
link specific verbal mediation (labeling) strategies to

reading ility using visual paradigms (White, 1968;

Kastner & Rickard;,~1974). Both studies suggest that an.

im§o§tant variable may be the child's ability to

activate apprgiriate labels in learning paradigms. 4 .
Wﬁite (1968), uéing the Davidson letter matching task

(Davidson, 1935) with two instructional conditions, visual

matching alone and visual matching with lefter names

 provided, found that poor readers aged 7 -/ 9% years made

more ertrors on visual matching alone. Good readers made

to name the letter and to match it, poor readers knew
the letter names and were able to use them to facilitate
performance. These results can bi interpreted as .
evidence for a production déficit in poor readers of
this age range and stress the iﬁportapce of labels as
mediators in perceptual learning situations,

{
Only one study attempted to evaluate the effects of

codibiiity of)visual stimuli used in perceptual tasks.

-
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Kastner and Rickards (1974) found that the recognition
. ~memory of poor readers, nine years of age, was inferior
- to good readers when stimuli were upfamiiiar shapes, low
' in codibility. There were no siénificant differences in
recognition between~good and poor readers when stimuli
were highly codible, familiar objects. Covert verbal

Fs

laﬁéling strategies were assessed by observations of lip
movements and inquiry following performance.. Children -
were classified as verbaliéer; and ‘nonverbalizers.
Analysis of rehearsal Strateéies indicated mé5t good
readers maintained a,consistent verbal strategy in both .
high\and low codible conditions, while poor readers 5

8
switched from a verbal to a visual strategy in the low
cqgigﬁe conéition. These results proQide evidence of

deficits for ﬁbor readers, in this age range, in their
tendency to effectively use verbal rehearsal strategies

in certain learning conditions.

i
¥R e o

"While there 'are no other studies directly qgséssing
e
verbal mediation in the learning and memory of poor.

readers, many have suggested ineffective verbal rehearsal .
as a factor (Kleuver, 1971; Samuels & Anderson,1973;

: 2
Tarver, Hallahan & Kaufman, 1976; Bauer, 1977; Kagen,

1979). For example, Tant (1979) interpreted her finding
that both hYpéractive and reading disabledﬂqhildren (8 -

. . 10 years of age) were significantly poorer than normals

B TN e il b " AT o o
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on solving visual maze learning tagks, even after verbal >
rehearsal instruction, in terms of mediational deficits.
Kagen?(l979) reported that t;aching verbal rehearsal
stratégies to reading disabled boys significantly
_increaséﬁ their recall for orally presented digits.
V\\ Since this study used older subjects, 12 years, and an
LI - N .
oral learnigglgghdition, it is not directly’relevant to
the study of verbal factors in visual perceptual
1eirning.

In summgry, a review of studies of‘reading disabled
childreﬁ also provides little evidence to clarify the
role of labeling, covert verbal rehearsal or effective : ;
use of verbalﬁlnstruction in pégpeptual learning.

Together, these three factors support the idea that .'
verbal mediation may be a variable 'in good and poor

readers'’ differential performanqé on visual perggptual'
learning tasks. Both verbal factors and labeling have

been related to reading abilily in‘normal children;

h6Wever, studies of label productioqaability and use of
mediational strategies are notably sparse for poor : Lo
readers.  The focus of the present study ig tg Exgmine

' these variables in more detail‘in reaﬁing disabled

children.

N A
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Statement of the Problem e

The perceptual deficit hypothesis predict§ that
poor readers will have difficulty on a number of visual
ﬁerceptual tasks including‘paired aséociate learning
and recognition memory tasks. According to reviews by
Benéon (1962, 1975), visual perceptual deficits
charqcterize poor readers, 7% éo 10 years of age. ‘

Recently, Vellutino et al. (1972, 1973a, 1973b, 1975a,

1975b, 1975c, 1975d, 1975e) have challenged the perceptual g

deficit view. These investigators have tried to show
that the perform;iée of good and poor readers does not
(differ in visual perceptual learning, when no oral verbal
reéponses are required. .Vellutino's studies can be
criticized on several Sccounts. Most important to the
current investigation is that for the most part,
vellutino has‘héilizéd subjects older than ten years of

. age in his studies. Th%refore, it is difficult tqsaccept
his negatioﬁ of perceptugi deficits in younger poor
readers. However,’ Vellutino's work has raised some
doubts about whether’ perceptual def;cxts exist in' poor
readers. Even Benton cr1t1c123d the methodoloqlcal
deficiencies in many of the early visual perceptual
studies. It seems reasonable'tb investigate the
pefformanca of good and pbor readers on a visual

perceptual learning task when age and intelligence.

SN e S e v
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!
are well controlled variables. One purpose of Experiment

I is to dgtermine whether 8 and 9 year old good and poor
geaders o§ average general\intelligence differ in v
performing é visual paired associate learning task; On
the basis of Benton's reviews (1962, 1975) and the
present literature survey, it is predicted that poor
readers will do more poorly on such‘a task than will
good readers. '

It~has also bee; suggested that poor readers are
deficient on visual ﬂésks only when stimuli such 55
letters or words are iﬁvolged (Gates, 1952, Orton, 1925).
Other inyzﬁiigat§¥s have argued tnat‘pérceptual errors
Tf;?typica; of poor readers with a wide variety of-
stimuli including géometric designs and ébstract shape
(Fildes, 1921, Otto, 1961; Breweé;ﬁ1967; G?scon &
Goodglass, 1970; Rudgl; Denckla & Spalten, 1976;
Morrison,’Giordqgni & Nagy, 1977). Resolution of this
controvefsy has been obstructed by the fact that age,
intelligence, and sex of subjects differs from one
study to another. AFurthermore, many studies havé not
been limited.to visual learning or visual memoéy
paradigﬁs but,have'included visual gstor and
intersensory designs. The second purpose of Experiment I

is to compare the visual paired associate learning of good

and poof readers under three response conditionsi letters,

b i A it £ %4

PR,




/

geometric shapes and abstract shapes. Familiar pictures

48

are used as stimuli in all three conditions. It is
interesting to note that ' early studies defined letters

&
as verbal stimuli and designated geometric shapes and

abstract shapes as nonverbal. According to the
definitions of codigility in the present study, both
lg}pers and“geéﬁetric shapes have names and would be
glassified as ;erbal stimuli.‘ Abstract shapes are tho;e
without a common name. Since the literature lacdks
consistent evidence to clarify the role of codibility in
tPe percebtual learning of poor readérs, no prediction
concerning the direction 'of the effect is made. This part
of Experiment I is exploratory.

Iﬁ‘gﬁdition to asking whether perceptual errors of
‘;sor readers are unique to particular stimuli or involve
both "verbal" and “nanverbalW‘EtimuLi, sq;eral other
questions related to verbal factors in perceptual =
learning of poor readers wefe raised by the literature
survey. [Several lines of evidence have suggested that
the visual perceptual performance of poor readers mighé
bé influenged by verbal mediational factors. Benton
(lgsz)ﬁéuggested quiational deficiencies in poor
readers older than ten years. Blank and Bridger (1966)

proposed that verbal mediational strategies were used

by éood but not by poor readers to facilitate
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visual-auditory integration. Vellutino et al. (1975b)
suggested that labeling deficiencies and difficulty in
rapidly transforming visual stimuli to covért verbal
labels interfered with both copying and naming scrambled
letters and numbers in poor readers. Kastner and
Rickards fl974) attributed poor readers' visual
recognition memory difficulties for novel stimuli or
abstract shapes to mediational deficits.

In summary, three aspects of verbal mediation, which
could be related to perceptual learning in poor readegs,
emerge from the literafure review. These three aspects: -

s

‘codibility, use of spontaneous mediational strategies,

. L4 .

and effects of verbal instruction aré also investigated
in\the present study.

\ To investigate codibility, éoor readers are assessed
to deéermine if they caﬁ genefaée names of letters,
geometric shapes, and abstract shapes as well asvgood
readers. Since poor readers have been shown to be 4
deficient in naming letters (Jansky & deHirsch, 1973), ‘
it is important to deﬁermjke whether poor readers have
equal access to verbal labels. The latencies to 1abe1}
production of good and éoor reéders are also compared.

It ié'predicted that poor readers would not be able to

name as many stimuli and would ta&é londer to generate

names to the stimuli than good readets.
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With-regard to spontaﬁeous use of verbal strategies,
iwo measures afe employed: observations of overt verbal
‘ i rehearsal during perceptual learning.and self reports of

strategigs -used. Procedures are similar to those employed

by Flavell et al. (1966) and Kastner & Rickards (1974).
The studies fevieweé make it reasonable to predict that
overt verbal rehearsal strategies should be observed more
frequently in good than in poor readefé and thdt good

readers should report the use of such strategies more .

often than pbor readers.

Finally, the effect of instructing children to use
verbal rehearsal strategies is examined in Experiment‘II.
A review of the literature with normal children indicates
that é and 9 yeér olds have labels but may not always
use them to facilitate le;rning or meﬁory. Studies have
been inconsistent in clarifying the conditions under .
which such*strategiés may have a facilitating effect.
Therefore, it is difficult to predict the effect of
differential' instructions to Qérbally rehearse for either
’ good or poor feaders in the present s;udy. Since it'wa;

predicted that good readers would perform better than

poor readers on visual paired associate tasks in this

N

study (Experiment 1), differential effects of training

can be anticipated. For example, a production deficit

S * , .. could be inferred if poor«r7aders' performance. on visual-
. / ]
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visual paired associate tasks improved significantly

with verbal réhearsal instruction, while good readers

shox;ved no such improvement. On the c:ther hand, a T
mediational deficit could be suggested if, following

verbal rehearsal instruction, poor readers did not i

improve significantly compared to good readers.
~
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2 0,
Method 5 ’
Subjects 4
. %
Screena.ng variables. Reading ‘ability has been found g

to correlate with 1ntellzgence {Leton, 1962). S'ince~many
studies of poor readers have been'é:riticized for failing
to adequately control for‘IQ (vellutino ét al., 197;.‘,
lé’i3b, 1975a, 1975d; Kastner & Rickards, 1974;\ Mori'{s:on, |
Giordanni & Nagy, 1977), a large number of children were *
,sqreened for intelligence and reading skill p;:,iorﬂ to ‘L

., . (experj.winental procedures. Tﬁe objective gvtzas ta clearly .
define one group" of children who were average in . :
intelligence but deffcier}t in oral reading' anc{ a second,
co’n.{:rol ‘group, with average in;:elligence but with no
deficiencies in reading abi'lityv. |

. ' ' °
Children to be screened were drawn from second and

'

eten e s

third grade classes in three suburban, middle class

’

¥ schools locajteld air'x the Wast‘ Island dj;strilct;bf Montreal, 2,
The‘lage range of all children was 7 yéa:_:g;. 5 months to 10

. - K years 3 months with a mean age of 8 ygaés 8 monthé.

These children had never repeated' a ‘g‘fadé, had received -

all their education in English,m and -were from English . o .

o, . o

 first language homes. Children with known emotional
‘/

dlstnrbance, visual or heanng problems were not

. mcluded as subjects. Similariy, chz.ldren wz.t:h

<&
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rebor?ed physical or neurological problems were excluded
from the study. Since the male female ratlo for specific
reading disability is generally reported to exceed four
to one (Bentzen, 1963; Critchley, 1964; Eleeﬂﬁerg, 1966),
only boys were selected for the present study.

Prior to formal evaluation teachers were asked to

-

. ‘ l

rate each child's readlng abzllty as average, above N '\

ayerage4 or below average. Teachers were also asked to

i

indicate their method of reading ipstruction. A copy of

.the teachers' rating form is found in Appendix I. ‘
! ) ’ - i - 4
Teachers' ratings were used to select children for ;

further screenlng Method of reading instructidn‘was 7 :
. .
consxstently phonlc across the three schools Several
of the poor readers were rece1v1ng remedial reading . .
! Tt o

instruction at the time of screenktng.

> G

=

Screening Tests

- Reading measure. Each <hild's formal reading level
L 3 %, s

i

i

was_aseessed‘using the Gray Ofal Reading, Test - Form A oo i
, e :

1

(Gre}, 1963) The preSentfstudy is concerned with(those ‘
/¢ ‘
children who fall to recognize sxngle words or to sound

them out phonetlcally. In younger nﬁiders, oral reading

problems are more mean;ngful -to meagure than comprehensxon

def1c1ts. Therefore an oral reading test was used.- The

Gray Oral Reading Test has‘been found to have high
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» . . « . . '
' réliabili;y. For boys, coefficients of intep€ortelation

v

o v of .973 - ..982 among Scores on.each of the four forms
for each grade lewel have been reported (Gray, 1963).
The test has been siamdardized on a large population,

grade one through college level, and has been used as a

+

,'m ) measure of reading level in other studies of reading

+

disability (Gittelman-Klein & Klein, 1976).
- The Gray Oral Reading Test was selected-because of
" the ample rangg.of<basal scoring levels for younger

;a T 1] I
. readers. There are three primer reading levels,
© . L .
permitting a more accurate assgssment of those second

‘s . co grade poor readers who may fall below a grade one readlng » - ’,w;

— ¥
" ' —~ % ~
M level. . - ,

Poor readers were selecgted on the basis of " ‘ .

'\\ o identificaiion by their teachers and scoring-one_érade or

more below their current grade placement on thé Gray Oral o

q.
[w Reading Tes¢. Good readers were selected on the basis of \\

the teachers' rating of childfen who were averagé in oral‘

LR T UV e

reading and who scored at or above gyade level .on' the

R 4

¢ .Gray Oral Readind Test. : ._- : . - ™

/ - : between reading ability and IQ ﬁLs been demonstrated

rd
d
. Intelligence'measure. Since a positive correlatxon v .. 14
(Loton, 1962),§it is crucial to attempt to select good g

and poor readers of equivalent intellectual abilities.

0 D Differentxal performance on axperimantal measurds

.
1




T «  IQ (Doehr;ng{“1968},’withgﬁt'reference to verbal ability[

C e .+ Vellutino et al.'s (1972, 1973a, 1973b, 1975a, 1975b, o e

. . C3 .
°
.
- N
. .
1 Ll -
i ,
.
a .
. t

should be attributable to reading ability rather than
¢ intelligence. In the past, many studies have failed to
report IQ‘'scores or ha&e used inadequate measures
(Torgeson, 1975). - ) ‘ '
Since one of the goals of the present study was to
detérmine how verbal factors might contr®bute to

peréeptual deficits, it seemed important to try to equate

T : ~ the groups on general intelligence. Many studies,

examining profileg of the Wechsler Intelligence Scaigm * //
- X for Ch%}dren(WIsq) (Wechsler, 1974}, have shown that o
" ;gbgroups of poor }eaders gan’be differentiated on the } a
basis.of verbal-performance 1Q differences. Kinsbourne
and Warrihgton'(l963) gsolated two groups of disabled
readers; thosé with high performance and low verbal
scores ERQ those with low performancJ and high verpa;
scores, :Other invesiigators (Lyle & Goyen, 1?69;\

r'd -
4§uelsman, 1970) found lower verbal than performand® IQs

r

to be typical of poor readers. . ) ' . ;

Studies which select subjects of average performance ‘

. 3 p) 1
would not permit conglusions to be drawn regarding the l/~ ‘ i

’ .
{ . role of verbal factors, in perceptual learning. Similarly,
' ) o

19g5c, 19754, 1975e) brocedgre of selecting poor readers

. who earn an IQ of 90 on either the verbal or the

, .
“ . . .
y
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performanoe scale of the WISC might not result in

adequately controlling geﬂera; intelligence: In fact,
poor readers in Qst of Vellutino's studies tended to
have lower verbal IQs than control subjects.

The present study aimed to equate reader groups on
general intelligence by fequiring an overall IQ score of
90 or\more on a short form of the WISC (Silverstein,

-

.1970a, 970b) . This short form, admlnlsgered
individdally to each child, included four subtests;‘two
froqz e Verbal Score: $imilafities and Vocabulary and
"two f/&hkfhe Performance Scale: Picture Arrangement and
Block Design. This form has a Vélldlty coefficient of
.947 with overall IQ (Sattler, 1974). The eubtests were

administered and scored according to directions

(Wechsle;,'l974).' Deviation quotients were computed for

°

the four subtests using the Tellegan and Briggs (1967)
\

deviation quotient formula. ~ .

v

Final Sample

0f ‘99 children inifially screened, 27 were
‘eliminated from the study; 15 because they did not meet
the criterion IQ score of 90 or above, five beLause
English was not %heir‘first langugge,‘and seven because
they did not soore a year beldQ grade level on the

indiyidual reading measure, in spite of being rated as

»

o 0 A ey S Rt 2K
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poor readers by their teachers. The final sz:».mple//HL
consisted of 72 bayﬁf 36.poor readers and 36 good A
readers. B . !

* The mean ages, reading levels, and IQs for all

subjects in the final sample are presented in Table 1.

As seen in this table, the mean age of the poor readers

was 106.56 months (8 years 9 months) and of the good

readers 104.86 months (8 years 7 months). There was no

"significant difference between the ages of the two groups

(5(70) = 1.283, p NS). As predicted, there was a
difference between the groups on the reading measure,
indicating that good readérs scored significantly higher
on the Gray 6ral Reading Test than poor readers

(£(70) = 6;743, p<.001). A}thoqgh both reader groups
Ancluded in the final sample earhed a prorated IQ of at
least 90:on the WISC, there was‘a statistically
significant difference between ﬁhe two feadgr groups
(£(70)'- 2.825, p<.0l). Good readers earned significantly
hiéher IQ scores than podér readers. Because of this
Hiffereﬂce, the subtests which contributed to the
significant IQ differences were examined. As‘seen in
Table 1, oﬁlx one subtest from each 6f the Vérbal and

Performance Scales contributed to the significant »

- difference in*iQ. These two subtests were Similarities .

“and Block Design. It i interesting to note fhat there

.
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' Table’ 1
(‘ Summary of Subject Characteristics (n = 72)
! Poor Good
: ’ readers readers '
Mean Sco:.;es : (n=36) (n=236) t* 1]
. » '
Age (in months) 106.56 104.86 1.283" NS
Gray Oral Reading Test 2.19 3.85 6.743 .00l
(grade level) . -
< ! a - '
Reading level . , -1.51 +.36 .
difference score - )
Prorated overall WISC 106.86 113.36 2.825 .01
IQ score ‘ '
P . ' 1
. Verbal Subtests (WISC) « ’ .
- /\ > ‘ )
Vocabulary - T 410.61 11.58 1.821 NS
Similarities ‘ ,10.97 *12.53 3,087 .oOI
o , ' Méan verbal score ' 10.792  12.06
Performance Subtests (WISC) )
- J 1
v ' . . . x
; Block Design 10.25 11.69 . 2.34 .05
Picture )rrangement . ¥12.39 12.56 ° .278 NS
Mean performance score 11.32% 12,13 2
* -
at = 70
a t(35) = 1. 443 PN N.§. in comparlng the mean Verbal and =
mean performance Q‘cores of the Poor readers.
b Score = mean grade placement level minus Gray Oral ' )
. Reading Score (in years). ¥
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was no 51gn1f1cant difference between good and p or’

readers on the Vocabulary subtest score, suébestlng th;?’
the groups were equally matched on an expressive verbal
measure, '

There was‘also no significant difference betwegn the
mean of the Qwo verbal subtests (10.j9) and the mean of ,

the two performance suybtests (11.32) for the poor readers

(£(35) = 1.443, p N5). This finding of equivalent verbal

' and performance abilities is important in differentiating

the poor readers 'in the present sample from those in

]
Vellutigo's (1972, 1973b, 1975a, 1975b) studies, many of
whom had significantly lower verbal than pefformance IQ

x
scores.

. {
The difficulty in attempting to match the overall IQ
scores of the two reader groups in this study resulted

‘ |
from an under-representation,of poor readers with above

. average IQs. Many of the good readers had above average

IQ scores, resulting in groups with unequal levels of
intelligence. This problem was unresolved by‘furthér
screening of childgen. _Within the restriction of the
three school poplilations available for study, ?ood
readers continued to score above average on éhe
iﬁtelligence measure., It is probable.that the s;mple
difference would be maingained had an even larger number

L3

of subjects been available, since all_clasges:were

Iy
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-

located in upper middle class suburban schools. This
pattern of higher overall IQs fbr‘good than for poor
readers has been found by other researchers (Lyle &
Goyen, 1969; Huelsman, 1970) and seemed to represent a {
real difference between ?ggﬁgrqups étudied here,

Since it was not possible to eiiminate good readers
with above average IQs, it was decided that covariance
adﬁustments could%Pe made if there were significant
correlafions between the IQs and éhe dependent measures
(paired associate task scores). In this way, any. *

effects of differing intelligence scores between the two

groups could be partialled out.

r
Experimental Measures ' B

Paired associate tasks. Four sets of paired

" associates were used. Each set contained fifteen visual

stimulus-response pairs: The stimuli for all four sets
¢ ’ '
were fgtures with familiar labels., The 60 pictures

(e.g. chair, apple), brush, etc.) were sé¢lected from the

Peabody Picture Vocabulary Test (PPVT) (Dunn, - 1965) .

‘The pictures were selected from items on the test usually

administered to six to eight year old children. The

g

.piCthIES finally selected had been tested in a pilot

sample of eigﬁ& year olds (see Appendix 2) and

represented familiar vocabulary to the age group of

R e —— - YT Y v I — - . V——— T —— TV T T S B g T e
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~

subjects in the present study.

The response sets varied as follows:

Set 1 consisted of 15 capital letters, some of which
were used in the Morrison, Giordanni and Nagy (£977)
study (e.g. N, R, T, etc.) as well as otheévletters
familiar to second and third grade readers. ‘

Set 2 was composed 6f 15 geometric shapes with labels
that are generally ﬂ%Z@liar to thildren of this age (e.g.

circle, square, diamond, etc.), also stimuli selected py
i

Morrison et al. (1977). i L

Response items in Sgts 3 and 4 were 30 abstract line
shapes some selected from Vellutino et al.'s (1975a,
1975b, 1975c, 1975d) studies (e.g./\==) and some from
Gibson, Gibsongpick and Osser's (1962) study of the
development of visual’forms. These abstract shapes did
not share a common label and were presumed to be more
difficult ta label than either le;ters or geometric

4

shapes.
!

All items which made up the response sets were pilot

tested for label availability. The method and results of

this preliminary investigation are summarize9 in Appendix
2. support was found for a differenceé in codibility
between letters and éeometric shapes of one hand, and
abstract ,shapes on the other. Codibility was measured

by response latency to label pfoduction@and by the

L

I ) ﬂ . ..
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commonality of labels elicited; ‘'Further measurement of
codibility in both good and poor readers is part of the
design of the present study and is described under
Labeliﬁg Measure. \

The pictufe; and abstract shapes were drawn as
simply as possible so that they were similar in the
number of lines and curves to the lette;s and geome?ric
shapes. The visual complexity of the abstract” shapes
was first assessed by a group of forty adults who‘fated
each of the designs for complexity on a scale from 1 to
5. Appendix 3 presents a summary of the visual complexity
rating data for the abstract shapes used in the current
study. Appendix 4 provides an example of the visual
complexity rating sheet. Only those designs rated low
in visual complexity (i.e. a mean rating of three or
less) were used in the respoqge seis.~

- All stimulus and response pairs were printed on 3

X 5 inch white cards. Pictures, létters, and shapes were
drawn to a two inch scale in black and white and were
reproduced by Xerox. The pairs to be iearned were
enclosed in plastic, éach one on a separate page, and
were presented in looseleaf binders. Copies of the foﬁr
stimulus-response sets are found in Appendix 5.

Paired associate Sets 1, 2, and 3 were presented in

Experiment l.w Set 4 was used in Experiment II. The

”
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differences between\the'Experiments and verbatim

;nstructibns for each Experiment are described in the
Pfrocedure Section. 1In bth Experiments, each set of

pairéé associates wés presented .under study and test
conditions. During study, each paired associate was
presentéd individually for 5 seconds. After all 15 pairs
im a set had been presented for study, the test phase
began. In the tgst phase, each stimulus item was pgeseﬁted
in a fixed random ordef, 02 one page. On a separate page
below the stimulus, three response choices were presented.

Subjects were réquired to point to the correct response

~pfeviously pairéd with the stimulus.

Each response card displayed the correct response and
two distractor items. Distractor items were drawn from
the same category as the borrec; r;sponses,‘i.e. letters,
geometric shapes, or abstract shapes. Dist;actorg .
consisted of one item which had already bgen gfesented in
the study phase and one new f%eﬁ. Positions of both the

- -
correct response and distractor items were randomly
assigned. All items in the test phase were drawn to the

&

same scale as the original paired associate in the studf
phase. Cdﬁiq; of the four response choice sets are found
in Appendix 6. . 'Y

Ten abstract shapes, not used in Sets 1, 2, 3, or 4

. were randomly paired as responses to'ten numbers (1- 10).

Y

e

o
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These number-abstract shape pairs, which comprised the
Verbal Training Set for Experiment II“areprgsented'in
Appendix 5.

Scores for all paired associate learning tasks were:
Sne point fgr a correct match and zero for an incorrect
one.?AThe score for each paired associate task was a
maximum of 15 in each.of the four seté. The maximum
score for the three sets in Experiment Igwas 45.

Labeling measure. The accessibility of labels for

pictures,’letters, geometric shapes, and abstract shapes
making up the stimu%us-response sets of Experiﬁent I were
presented, one at a time, to each child for verbal
labeling. The 90 stimuli to be lapgled were mixed ;nd
shuffled for each subject to eliminate ofder-ef@ects.

All subjects were given the following instructions:

"I am ‘going to show you some picturek, letters, and
shapes one at % time. Tell me its name or names just as
quickig as you can. What is it called? What does it
look like to you? I will time you as soon as I turn
over eacth card. Ready, set, go!"

Two measures were taken: the response latency iq seconds
to naming each stimulus and the actual label given to
each stimulus. Latencies were measured by digital stop

< watch, Micronta L.C.D. (Model 63-5003). Verbal labels

given byDeibh subject were recorded,by the experimenter.

}

-
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Metamemory questions. Each child was questionned

to assess his knowledge of learning\or nemory strategies
used during Experiment I. He was asked the following
guestions: \ . ‘
For the letters and ééomet;ic shapes:

' "How did you remember the letters and geometric

shapes?"

For the abstraét shapes:
"How did you remember these (abstract) ghapes?”

K

For both categories of material:

o

"What did you dq to help -yourself rememhef?“;

"Cén you teil me how you did iten |

Regponses to the Metamemory questions were
capégorized into visual, verbal or other strategies.
Subjects whoge responses indicated a clear use of a
visual stritegg dur#fg paired associate learning gave

such statements, asi "I .looked at it.", "I saw a picture

of it in my head.". -Verbal strategies included a

statements such as "I said its name"7 "I said what it
was" or "I named it to myself". Responses classified as

L]

other, included: "I don't know", "I gquessed." etc.

1}

-Verbatim responses were recorded. . !

-

‘Procedure

All tesfing was carried out over a period of six

4




_learn to read. Subjectis were assured that the tests had
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5

months. Each subject was seen’ for two jessions, a

scfeening session and an experimen£a1 session. Each
sesgion lasted approximately 50 minutes. Testing was
done individually in the same quiet room in each schbél,
during school hours. An attempt was made to create a
pleasant, non threatening'situatign. An effort was also
made to have the child relaxed and motivated. No child
. Ca
was tested if he appeared reluctant or anxious. All
subjects expressed interest and seemed to'enjoy the

procedure.

Screening phase. The screening phase was carried

out prior to experimental testing. Two female

°
v s -

»

experimenters admihistered the screening tests. Each
experimenter tested half of each reader group. Subjects
were told that the expen;henter was interested in

u ,

discovering which tasks second and third grade children Co-

£ind easy and which tasks they find difficult. By

Mk A

trying his best on all itests, the subjects were told that

they could help the ex erimenter: find out how children

[

-

nothing to do with either school marks or’report cards.
All tests in the écreening phase were administered

in the same order: . ‘ VR

1. The WISC'Performanée tests of Picture Arrangement and

Block Design 7 ( .
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2. The WISC Verbal subtests of Vocabulary and
Similarities ° o C :
3. .The Gray‘Oral”Reading Test
Experimental phase. “The expériméngal session was
condﬁcted on a different day from the screeping-session.
The same female experimentg;\teste@ all subjects. The
\expériméntal séssion consisted of four parts: ,
1. The'Paired”Associate Tasks 6f Experiment 1
»2. The Labeling Measure i\\ | “/\>\“
< 3. The P;ired stociate Task of Experiment II
' 4. ., The’ Metamemory questioné'
'Each subject received ‘all four measures, although the ’

‘ t
order of task presentation was counterbalanced as shown
. , p .

in Appendix#7. A short rest was given between each part.
- 4

‘Half of the subjects in each reader group received the
Metamémory questions and Labeling measure after
Experiment I; the otﬁér halves of each reader group

perforﬁed_these tasks after completing both Experiments
. * [N
I and II. S : N

L}

T . - .
Paired Associate Tasks =,
P I " -
Experiment I. Prior to administering the

experimental ia-ka, five,pairgg associates were presented

to familiarize all subjects with the testing proceduxe.
. Both .stimuli and responses.wer; familiar pictures.

¢ 3

e i e e
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-5 ) “w L ’ ' ) .
: After presentation of each' pair for 5 s‘econds of study,
® o . \

each stlmulus was presented aeparately wltl} a’ ch01ce fr%m
among three pictures on a response card. Subjects were
B . ' . “asked to point to the cqrrect response which appeared in’

<7 " " a randomized position. The practice set .is included in
’ , ‘. N * ) e
S -App'endix 5. Verbatim instruction for &practice set _
.7 Varé 1dentical to those of Expenment T

i o
" N~ Both gpod and poor readeygs then rece:.ved all three .
: . *s 21

-

e sets of paired associq\tles (setg 1, 2,.and 3) in a

N 'counterbalanced order to equal 45 trials. since there ' .
, - .

- - . were 31:/15ks-, 6 orders of presentation wfre possxble. Six .

) subje”gts in each reader group.were randomly assigned to

;, S one of 8ix presentation orders. For Experiment 1, - i

. Hi 'S .
. . . ‘

T ’ ‘ subjects were given the foléowmg verbatim instructions »

for all paired associate tasks:

Study phase: - ° , * ~ A ’

. .~ R
[ ‘ : -

. ' "I.am going. \go show you some pictures and (J,etters\\ «, 7

{ o ‘ or’ shaﬁeﬁ that go together. I want you to ‘lpok at them"

XL g : c efully and to trx to remembér them. , We are gon.ng to T
L Ve / ';Z:k at them again; I want you to remember whn.ch pairs '

b S ‘go’ together on the page. ) \) L - , N

v . 'i‘esb phase: o ) '_ " B

a" Sy e Imn\ediately after: presentation of each se't of .

o ; cfifteen pafrs ’ th7 following instructiong were given: | -
S ‘ B

"E;ere is one picture you 'saw before, find the : ‘ o
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letter (or shape) -which wept with it. Try to‘remember
which one‘Wen£ with it. Point to it." ;
Intermittent feedback was'gier to all sppjects: "yés, -
. that's fine. You are doing well.", etc! |

-

, Direct observations of Overt Verbal Labeliﬁd’(OVLi
. 7 bl

‘(e,g.‘thd number of whisgere? or %uﬁlbud rehearsals of

the name of the stimulus items) during paired associatg W

Vo o

leafning of Experiment I were glso recorded for both _ "
1 ¢ / \ L]
reader groups. ' o -

3

. Egpet’&eng¥11 Both good and poor readers.were

V3

given a/gecond set: of 15 plcture-abs&Qact shapg(pairs -
(Set 4) to 1 arn following two separaée instructlonal
conq;txong. .pe}elim;qete‘;ask order learning effects,

subjects within the good and poor reader groups were »

”'raﬁdomly ESsigned‘to either a Verbal 'Labeling Instruction

N . ‘e
Condition or to a No Verbal.Labeling Instruction

Condition. The only restriction was tha; subjects ffgm .

‘the dlfferevsgiask orders of Experlment 1 were equally

"

?

represented in the two instructional conditfions.
k)

o

1. The Verbal Instruction group were given explicit \

v

instructions in applylng wverbal labels to‘the ten -

number-abstract shape palrs of the Training SLt e ; .

Verbatim xnstrﬁbtlons were as follows: i
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Here are some ngﬁBers and shapes which~g6///"1\\

together. Look -at them farefully. Some people

remembervthem better when they say the names for : P

&he numbers .and the sha%es. Like this ... Let's ‘
. o give the shape a name. This shape looks like a
"kiee"; e.g. the eight and ghe ﬁkite" go toget£er.
wﬁat does this next shape iook like to you? 'Let'
practzce. Look éhrefully at all the numbgf“‘aag " C.

shapes and say their names outloud. Try ‘to IEaﬁh

'and to remember them. We are gpidg to look at N\ . - S

them again later. N b R

or

2. -The No VerBal Instructioﬁ gfoup were QSP instructed ﬂQ

the use of verbal labeling but were -simply asked to study .

1

'% and to léarn the same, ten number-abstract hape palrs of >

Training Set. Verbatlm instructions to sub cts in this : e -

[

condition were:

~ . ' X 14 L]
. "Here are some numbers and shapes which go . < (ﬂ

-

together.‘ Look,carefu}%y at all the numbers
and shapes. Try to learn them and to remember

. P /.

-y them. We are going to l%ok at them again , . \ ‘A
~ :a ! rd +

S » . N N

later."

s - . .
Each of the ten pa{red assodiates in the Training .

-

Set was presented either for séudy and labellng (Verbal. ) *

Instruction Condition) or for study alone (No Verbal \

. Instruction’ Cond;txon). Although subjects in both

' “ . -
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conditions were instructed.to learn the Trainipg Set,

there was no test phase. These instructions had been

“ B Y

given to increase attention to task. The length of the

Instruction - No Instruction Condition was aﬁﬁ;ﬂéﬁmately

five minutes. 3 . ‘

Immediately after viewing"the~Training S:;, subjects

in both instructioﬁal donditions weée presented with the ﬁ

. second set of 15 picture-abstract shape pairs iSet‘45. .
* ' . N Ver.fb‘at-;im instruc{:ions~for the twc: groups were as follows: '

J X For the Verbal Instruction groupé s !

o

—

I am going to show you one last set of

L

pictures and shapeé which go Eogether. I want ) ' %

you té look at them carefully, to)learn them
\

"' . '* and to remember them. Some {people remember

- - them better when théy ;ay the names for the | ( e

T . . " pictures and the shape ... just as you did . Lo
before on the last set. Trgkfo remember this .

new ‘set by saying their names &9 yourself.
f . » ' . 5.

Koge vt owrdes ¢ o = w4
-

) ‘ 7
B ‘ We are going to look at thém again later; . oo, A
* For the No Verbal intruct@Qn group:

) .
I am going to show you one last set of “ o

pictures and -gshapes that go- together. I want

- ' you to 1ook at them carefull{' to learn them,

and to tremember them. We are go;ng to l?ok at

3 " them ggaii later. %

1 ‘,. ’ " 2 - : v
. . ;e : . .
‘/\‘ o . . . - \ . R
EXY . + . .

- LN N ) o . ot R, .
— B T « . i Vi . M
. Ly - P . . .
- - . . - - . P . . -
\ . .
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The test phase for subjects in both conditions

followed the presentation of Set 4. Each stimilus was

-

presented separately, with a choice'frém among three!- -

"72

B &
abstract shapes on a-gesponse card. Subjects were ' ‘{;W
) . * . ‘”)&
required to point to the “correct r%fpdnse which :
appéareﬁ-in a ﬁandomized position.
”
. .' . °
© ({-—_« ' ‘
. ) ¢b,».“>,/ ‘
. . s ' ! . o~ -
’ ( > . ' 4 ]
’
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. 3oL '
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Results , i,

r . \

Intelligence~Paired Associate Tasks Correlations

»

As shown in Table 1 of the pregéeding section, the
good readers scored significanfly higher on the
intelligence measure than the poor readers (t = 2.825,
p<.01). Pearson Product Momez;%zfr:elation Coefficients - )
(r) were calculated between the WISC iQ scores and both

“the mean individual pa%red associate task scores and the
mean overall paired agssociate task score for both geader

grahps separately and for the combined reader group. As

can be seen from Table 2, there were no significant

/

) \\L correlations between intelligence and either individual
- p ,
or overall paired associate learning scores for either
> good or pqor readers or for the combined

reader group. w N
. ‘ i

- A

Althougﬂ age was not analyzed as a major. factor, Pearson

Product Moment Correlatiqp Coéfficienis (£) were also - o w 3

- caléulated between Age and the experimental task scoreéf/\ ' é‘
; , Nome of thése correiations were siénificantz. ‘Since — ;
/;/ ) neither intelligence nor age correlateé significantly . ;

‘ with the '‘paired associate task scores, covariance I ol

analysis was not indicated.

1 ~ h

» Paired Associate Tasks: Analysis -of Variance for s

L4
. y Experiment I

2 _ ‘ )
The individual scores for each .subject on each of -

‘
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the three paired associate learning tasks of Experiment
'T. were subjected to an analysis of variance (2 x 3 x 6,
”Mixed‘Design), two factérs between subjects (Reader
’ Group) and (Order), with repeated meq;urgf (Task) on
eash subject (Myé&s, 1966) . Scores were the total
ﬁﬁmber of pairs correctly learned out of lS'for‘each
i paired associate task for each subject. ' o K .
Table 3 presents the mean scores for each paired .

associate”task for each reader group in each pre ation

order. Figure 1 presentsigraphically the mean task scores

e

for each reader group across all orders. Table 4

e

presents the overall mean paired associate learning score
(summed over the three tasks) for each reader group in
each preg?ntation order. A summary of the analysis of

N\ R
variance for Experiment I is presented in Table 5.

~.
"

‘K Main eff€cts. The analysis of variance for

Experiment I réevealed a significént main effect of Reader

Group F(1,60) = 49.38, p<.00001 (Table 5), indicating that

|
' i
} - good readers performed consistently better than poor - ,
- L
| readers on all visual paired associate learning tasks in
-+

{ all ordefs. Figure lqustrays:the relationship between L
7y . - ‘
reader group and performance on the three tasks. Any y g

-

v ' - difference in the overall intelligence scores of the 3

S . two groups is uniikely to account for this large .
/ performance difference since,.as previously reported, *
‘ - P ) . ( “
'y ) ) * o
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‘the Group x Order interaction was that the. order of .

presentation of the .visual tasks, under which both good-

3

and poor readers received the same visual materials fox

learning, resulted in differential performahces. A
stroné learnﬂhg'effeqt'yas evident for the good readers
related to the presentation order of the Abstraet‘Shapes
(i.e: either first, or third). Good readers did

best on all tﬂree paired associate tasks when-they ,
received.eityer Letters or Geometric Shapes béfore the

) , »~

Abstract Shapes. Receiving either Letters or Geometric

'.Shapes (presumed to be highly codible materlal) first

might have faCllltatEd the use of verbal codlng
strategles on the Abstract Shapes Task‘for the good
readers. It is posslble that the good readers had more
réadily ' available access to.verpal coding strategies

It might have taken more

for le?:iéiilylsual materla‘ﬁ _
time fo he good readers to 1 arn the visual tasks when

the Abstraét'Shape~task yas.presented,flrst, since thlS

.

material required the generati'on of labels which ‘were.

we

not readily available. "' . Vo

Perforﬁanee on paired associate tasks was shown to
be very different for the poor readers than for the good
readers under the same stimulus presentatlon CGndltions
(Flgure 3). When elther Letters or Geometric Shapes were

presented before Abstract Shapes, poor readers did most

e oty

LN



’ a ) . ‘ 88
. poorly on all three éaired associaté’tasks« Poor .
readers' perfbrmahcg/was best over all paired asgociité
. tasks when they received Abstract Shapes first. -

The poor readers may not Wave had a readily

L]

available verbal coding.strategy for performing visual

learning” tasks and may not have been ‘as distragted by
the occurrence of an unfamiliar, less easily labeled
task presented first. On the other hang; since the

Vl\ \

‘Abgtract Shapes are novel ma;ergal thé poor readers

-

“f - P

may have focussed their attentzon more initially, and.
. have done better on subsequent tasks. Poor readexs,
seemed to do most poorly on all tasks_ in those orders N

g " . where the more highly codible mater;él'was presented

A Y

"first.

LabellngAMeasure Analysis of Variance

- The mean: latenCLes to label productlon for each of
’ the four types of,vxsual material.usedﬂxn'Experlment I
_ (pictures, Letters, Geometric Shaﬁes,laﬂd Abstract

Shapes) were subjected to an analysis of variance ﬁZ“x/
2 x 4 mixed Design); two factors between subjects /,

. ‘ (Rga&er Group) and (Presentation Orae;:‘thifd or fourth

| . . in’ the experimental séque;ce1} with repeated measures

; - “ . (Task) on each subject (Myers, 1966). Scores were the.

| ‘mean égaction-timgs to Iabeling for each subject on eéch -

of the four different types of visual mﬁtérial.-

. .
- N N -
‘ | /
. .
-
L .
M A} PR -
“
' - »
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- o R S Thére}weréfthe same number of subjééts on all
measureg ka - 72); 18:subjects il each cell. Mean
reacgioﬁ times to'iabel production for both reader groups

B and ' all stimulus materials in each presentation order,

\ . are presented in Table 7. A summary of the analysis.of
[
, . , £ . .
variance of the labeling data can be found in-Table 8.

\ Main effects. There was no signifiaant main effect

of Reader Group F(1,68) = .18, p. N.S. (Taﬁle}&i. "Good

.and‘poor,readers were not sigAiﬁicantly different on
(Reaction Time measures to labeling the visual stimuli
émployed‘in Expefihent I; both reader groups werevablé
to generate verbal labels with.equivalent laténcies.
« Th;rg‘Qas'also no significant maih effect of.
Prgsentation Order indicating that wpethér'the labeling
'Jtask wag‘preéented third or fourth ;n'the experimental
. g.' se@uence had no overall effect on‘the‘labeling_sco;es,
'5(1,60)'~ 1.01, p. N.S. It is importapt to'note,thaéf
' neither reader group hadNreceiveq any verbal tréininé‘
at the timé the Labéling Méasure}&as giyen’(Appendix
7).> Given the finding that presentatioﬁ brder'did not ,
affect overall labeling scores, it is difficult to ..
a;gue‘that experiménta} fatique was a factor in
"labeling performance.
N ‘ \The m%ﬁh effect bf”Task was'highly.significagy
T E(3,204) = 2‘58.6l3, p<.00001 indicating the four

E by i < = o e
~ .
B [ .
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types of visujde material to be significantly different

from each other in length of time required to. generate

labels to them. . As can be seen from Table 7, the

a

onders, from shortest to longest Reaétiop‘Time are as
4 . ~
follows: Letters, Pictures, Geometric Shapes, and

Abstract Shapes.

\

' Scheffé& tests were applied to' the following pairs

of means to determine which tasks were significantly ‘ ‘

different from each other: = ‘ e "

Ay

1. Letters vs. Geometric Shapes

] 2. Letters vs. Abstract Shapes
vt N

- 3. Geometric Shapes vs. Abstract Shapes

ks

Since Pic;ures were stimulus materials, which remaingd
'consiant over tasks, no post hoc cémparisons were made
between the Piétufes alone and any'other“§isﬁal
materi;ls. Table 9 presents the means, F ratios and- '
degrees of freedom for these Scheff& comparisons. .

(‘ . Alllof the ‘comparisong in Table 9 reached '/
-significance indic¢ating that each task was significantly

[

different from the others in ‘latency to label generation.
) !

These Fesponse latencies provided an empirical definition
N for the codibility level of the visual materials as had
been previously hypothesized: e.g. Letters, with the

shortest latengies can now be defined as highly codibl§

Lo material; Geometric -Shapes, with the second shortest
- f\ ' ~ .

N - ’
' . f s -
)

3"

y 3+

L
1

-
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Table 9

-

Méans and F Ratios foy Scheff& Comparisons for Reaction

A

R Times (in secs) to Labeling for Task . -
n Y ] “h;\ .
Comparisons F*(3,204) P
1. Letters vs Geometric Shapes 83.356 .001 .
: x
. 686 Y o 2.222 | : -
. 2. Letters- vs Abstract Shape(‘%O.?*&Z .001 - 3
686 4.297 : . BEEEE A
. . \/L v 5
‘3. Geometric ‘Shapes 'vs: Abstract Shapes 152.054 .001 :
2.222 \ 4.297 Ch } .
H
}

-~

_ * P value of 16.26 is critical for alphaof .00l.

T

et e da asdiidt o
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. i A i ! '
latencies can be defined as medtum codible material; and

Abstract Shapes, with the longest latencies can'now be
defined as low codible material.

As well, a comparison of the mean of the  three v
highly codible tasks (Pictures + Letters + Ceqmetric

Shapes) versus the mean of . low codible task (Abstract

low in codibility (1.33% versus 4,297, T(3,204) = }55.11,
p<.0001). ' ' ~

3

Interaction. There was a sidnificant interaetion

between Group” and Presentation Order, E(1370) = 3.98,
Eﬁ.osmindicating that the order in which the Labeling
Meagure was presénted, éffected the reader groups'
reaction time scores differentially. Figure %4 pres?nts

~the mean reaction time scores t; label production .
(summed over task) for both regder'?roﬁps in the .two
presentation orders. Inspeétion of Figure 4 indicaté§/' . -
tha't the good readers labelea faster in comparison to

- the poor :eade;s when éhe labeling measure. was the foufth‘
task. Incre9§;§§ the number of experimental tasks .
acgelerated‘lgpéiing time for the good readers"in

compardson to the poor readers in the same condition.
e . ¥
.

Poor readers who labeled later in the experimental L j}l

-

sequence, showed the slowestYeaction times.
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Pérformiqgftﬁe labelipg task earlier in the sequehce,

resulted in faster 1 eling times for the poor readers

in comparison to the gopd readers.
4 .
The differences between the mean reaction times of
Sshe good readers in both task presentation orders

~(2.0§75 versus, 1.9825) and. the mean reactioh times of

the poor readers in "the same two orders (l.9075 versus

_—

2.2650) were compared using Scheffé tests. " Due to the
conservatlve nature of the test there were no
signifgpantégiffergnces for eiﬁher the good readers
(F(1,68) = 10148)* or the poor readers (F(1,68) =
1.1277) when the groups wére'compared separately.

In summary, the most impor€ént result of the 2 x
2 x 4 analysis of variance,.in terms of t?e hypotheses

™
of’ the current study is that there were no differences

-

between the reader groups in their ability to generate

verbal labels to visual materials. Both good and poor

readers in this study could produce labels with equal

4

facility. : :

Paired Associate Task: Analysis.of Variance for

Experiment II .

The inéividual scores of each subject onﬂa second
set of Picture-Abstract Shape ﬁairs GSetQA), presented
visually for learning after either a Verbal Instructlon

or No Verbal Instructlon condition, were subjected to

- -

%5t e weden sihas e ” og s veeer gy g . 3 piy - " Ay L

96

N

nalh B . "




. ' ' 97 £
an analysis of vgria&se (g x 2 x 3 Factorial‘Degign):
three . factors between éubjects (Reader Group),

(Instructional Condition: Verbal Instruction Wersus No -
Verbal Instruction) and (Task Order for Experiment I:

Abstract Shapes first, second, aor third).

. Order was included as a factor in this analysis

even though all subjects received the experimental

measure directly following one of the two inétructional

conditions. The original six task presentation orders” .,

-uoé Experiment I were not selected since this would have

;egh!hed in too small an‘g (i.e. thrae subjects per
cell) to satisfy requirements of an analysis of

variance (Winer, 1962). The measures for Experiment

~

II were taken on the same subjects who had-performed
. .

" Experiment I. Since the significant Group x Order

interaction in Experiment I (Table 5) had been accounted

for, through post hoc analyses,“by the presentétion

order of the Abstract Shape task (1 e. first, second, or

thlrd) (Table 6), this orde; was used in the analysis’
of Qariance fof Egperiménﬁ II.

Scores for eaqh celi‘WQre the mean numper correct
out of 15 on‘the paired associate task for each subject. P
Due. to an unequal assxgnment to treatment conditions,
there was anh. uneven number of subjects in eachfcell,
although the proportions for each cell were balanced.

7/ i -
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The analysis of variance was calculated with unweighted

.98

means (Winer, 1962).-

Table lq outlines the mean scores for the paired
associéte task (Set 4) for each reader group, order of -
presentation for Expgrimept I, and instructional |
condition. A -summary of the analysis of variance for
Experiment II is presented in Table 11.

.

Main effects. The analysis showed a significaht
g

' main effect of Group F(1,60) = 5.86, p<.05. As shown |

in Table 10, the good readers did better than the
poor readers‘qn leaihing the pairEd\associate task,
regardless of presentation order'of instructional
condition. " This finding is consistent with the
performance of the good readers on.fhe three sets of
paired associates in Experiment I (Table 5) and wiLh
the expectation tﬁat good readers perform better than
poor readers on a variety of visual paired associate
tasks. ‘ |

There was, also a significant effec? of Instructional
cpndiﬁion F(1,60) = 7.02, p<.05 indicating that Verbal
Behearsal Inqtruction teﬁded'to lower the performance of
2§f§;§he goodﬁaﬁd the poor- readers on ieafning the paiféd
asSsciate task. ContrfTy to hypothesis, both reader
gfouég berformed best undeq'the‘No Verbal Instruction‘

condition (Scheffé F(1,60) = 7.2978, p<.10)%. Failure
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of Verbal Instruction to facilitate giired associate

learning is difficult to interpfet because task -

- \ presentation order iq;confou::i:/yfih the Verbal '
' , Instructioh‘conditioh. As ¢ e éeen’in Appgnéix 7,
] both/regder4§roups who received the Verbal Rehearsai
Insfruction‘were tested on Set 4'after receiving the
three other expérimental measures. The reader grddps
in the No Verbal Instruclioh‘condition performed Set 4
' , = second. 'Because subjects in the two Instructional .
conditions received' the paired assoé;aﬁe task at . o
" different timeg iﬁ the experimental\procedur?, test
fatigue migh£ have influencéd subjects' perfofmance

in the .Verbal Instruct;on condltlon. e

Metamemory Qt Questlons and Observatxons of QOvert Verbal

\ .
Labeling ~ = . \ o o

Table 12 'presents results of tHe'Metamemory
4 - -

- Questions which are relevant for discussion, including -

L

the\number‘and percentages of subject's direct reports

©

- of empioymeqt of either a visual or a verbal leérning . .

gt:ategy in Experimeqt I. As’can be seen from Table'izf .
T there were no sigﬁificgnt differences betwéen reader

groups in numbers of subjeéﬁs reporting a verbal"

strategy for elther the hlgh or the low codlble material:

e.g. 25% of good readers and 25% of poor readers reported

such a strétegy on Letters and Geometric Shapes, and

i n s b S e S —— e > gaery et o Ty y g peeg NP g i A2 7 S it N et S i) o~
e
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33% of good readers and~36% of 'poor readers on the -
Abstract Shapee task. It was lnteresting to note that ﬁgﬁ%
for ;11 tasks, both reader~groups reported using a
‘visual straeegy more.frequent;f than a Verbal one.
Both good‘end poor readers, of ages stuaied here, were
r':‘mor:e‘likely to report using vrsual strate;ies to learn
the paired associate tasks. However, the number of
subjects repertipg Other strateéies'was‘high for both
.reader groups. .
Direcé)obeervations of Overt Verbal Labeling (OVL)
Qere’recorded'for each reader group and subjected‘to
a chi square analysis (Ferguson, 1966) (Table 13).‘
Although 22.3% of tﬁe goqd readers and 8.3% of the
poor readers were observed to label spontanecusly while
performing’the visﬁel paired associate tasks in
Experlﬁent I, this difference was not statlstically
sxgnlfrgéit (x2 (1) = 2. 6826 p- N.S. }). It was not
90351ble from these data to stat;stlcally support
Kastner and Rickard's (1974) finding that poor readers
verbalized outloud less rrequentiy than good readers
while performing'vieuai recognitien memory tasks,
although the obeervatibne in the'éresent study do

suggest such a trend.
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Observed Frlequencies of Overt Verbal Labeling

OVL

No OVL.

~

(OVL) vs. No Overt Vgrbal Label

in Experiment I (Chi Square

\

Table 13

"\

Good Readers

ing ANo' OVL)
lfsis)

Poor Readers

: x? = 2.6826, N.S.

af =1

Xx? = 6.64 at p<.0l

8 3
28 33
36 3§

104

11
61

72

-
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“DISCUSSION

Paired Associate Tasks: Experiment I

The results of Experiment I confirmed the expectation
that poor readers would. show significantlylgreater
difficulty than good'reaqFrs in learning visual paired
associate tqsk§. The finding of poorer visual associative
learnéng for young: poor readers, aged 74-9, years,/is noE
surprising since these ages agﬁ;still within the limits
in which the use of visual strategies.for learning have
been. found to be most salient (Benton, 1962). Recent‘
ériticism by Fleétcher and Satz (1979) challenges
Vellutino's (1973a, 1973b, 1975a, 19i;HJ 1975¢c, 19754,
1975e) claims of intact visuai perceptual learning fo?
al; poor readers. éuch criticism, as well as the present .
results,,allow*speculat;on that deficit; in visual
percéptual learning may be present for:subgroups of poor <\\
readers, such as those of younger ages in the present . ’//
study. |
) This finding contragtg with results of Vellutino
(1979) who predict that poor readers would not have -
deficits on‘such‘visual associative learning tasks. As
well, present results are'somswhat difficult to reconcile
wit? the one study clgazly demonstrating adequate visual

perceptual learning in poor readers as young as 7 years

 ———— ———p—————— —o——— T i ——— A
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(Vellutino et al., 1975¢) .- However, one posgible ‘
exélanation of the differenceﬁbetween Vellutino's’tesults\ .
and‘those of the present study is the differential IQ

seleetion procedures. Poor readers in the present study

represg?t a dlgé%rent sample since they were selected

on the ha51s oflaVerage global IQ and had equivalent

verbal and performance scores, . | , - .

As predicted, performance of the poor readers was
>
more deficient than that of jthe goed readers in learning - ‘

all three types gf visual pgired associates, regardless S
"of the codibility level.( The“bresent data support o
research which hasidemdnstrated a significantly lower.

performance in poor readers' ;ssociative leagning Jgility

compared to good readers (Otto, 1961; Brewe}, 1957;

Gascon & Goodglass, 1970; Rudel, Denckla(&~§palten,

1976) While the present study used 73-9 year olds,

results also support the fiﬁdings of Morrison et al. . ‘

(1977) with twelve year olds, that poor readers d
experience general short term memory deficits,‘ﬁnrelated

to the verbal nature of stimuli.’ Similarly, the present

results are in accord with Zigménd (1966) ,- Fletcher and ;o
Satz (1979), and others who propose within‘ﬁodality
deficits, either visual or aﬁditoﬁy, fér ﬁqpr‘readers.

Such deficits have been suggested to explain the cross

modality difficultieé of éoor readers in many of the

-
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intersensory integration studies (Birch & Belmont, 1964).
Afthough results of Experiment I indicated no
significant differences in difficulty among the tasks,

4*& could be argued that task difficulty level might still

. ~

affect performance. - If either reader group had scored
consistently very high or very low, the tasks' ability to
aéequately disqriminate bet@een the groups céuld be
questioned. Since there were no ceiling or floor effects
in‘overéll learniqgfscores for either good or pbdor
_readers, it is reasonable to suggeﬁt that the tasks
adequately discriminated between ﬁhe groups.

Although reader groups did not d;ffer as a functiong
of task, there were other.effécts of task.- Furthef 5
analyses revealed that this effect was specific to the
9xperi£ental context. Initial order of task 9\\
presentation, high or low codible pairs first, was shown
to have a differential effect on reader grougi;
subsequent learning of other visual pairs.

?he performance of both reader groups*was most
similar wgzn in;;ial material presented was low in
codibility i.e., when the first task was the.abstfac@

éhapes, the same shapes as used in Vellutino's (1975d)

. L]
. visual-nonverbal paradigm. Performance of the reader

groups in this condition was consistent with Vellutino's

. . ‘
(1975d) finding no difference  between good and poor
l L

Fr
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. readers in learning these visual (nonverbal) materials.

Since there was no control for task order h\a .

Vellutino's (1975d) study, it can be argu that his

.fallure to f£ind dleerences between reader groups Mmay

be-epecific to his experimental procedures.
‘The results for the differential effebt of task
order are discussed for the two reader groups separately.
-

' o
Poor readers. Poor rfeaders learned more pairs and

their learning of all visual pa#rs was higher when low
N 1Y

codiBle abstract shapes were presénted before more ,
familiar, highly codible material such as letters. The
fact that the first task, abstract shapes, was more
novel”and did not require the use of a readily availablé

label (Eakin & Douglas, 1971)7, may have resulted in more

focussed attention. A recent investigation -compared the

" pegformance, on visual tasks, of normal, poor readers,

A

stimuli.

~ .’
N .

apd hyperactive children of the same ages as in, the

present fdy (Ain, 1979). She found that poor readers
}

had longe looking times than normal readers for both
complex and novel visual stimuli but not for less complex

“In the current study, presentation of the .

abstract shapes first, a more novel stimulus than

either’ letters of geémetric shapes, may have in%gfed

poof readers'to look longer at all-stimuli, resulting

in the better performance scores. !
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Another explanation may be that 1earﬁing to

-

'associfte a highly codible picture and a low codible

{

abﬁyragt shape? as a frrst task, is easier for poor
readers  than £rying“to éssociate twé highly cod}ble
stimuli, e.g., a picture and eTther a létter or a
geometric shape. In the first case, there may be less
cohpeting information in trying to qssociate the pairs
,in a meaningful way. in the picture—léﬁtéf condition,
some of fhe poor readers expressed surprise ﬁhst the
“pairs did hot seem to go tOgether (e.q. CUP-N;%was the
required pair,. instead of ?UP-C).‘ Presentation of the

picture-abstract shapes first may be "simpler for the
S .

- 3

‘poor reader who is known to have difficulty on visual
tasks whéh there is\too much combeting information
,(Willows, 1974). There was less opportuhity to make
familiar assofiations betyeen the pairs in the
;pictuié-abstfact shapes task (e.gq. KI?TEN;€5>).
The two highly codible £asks,‘picturé4ietters and
picture-geometric shapeé;thad been designed with visualk\
-« and verbal cémponenfs in both stimulﬁs and response‘
conditions, although the labeling requitrement waé not
oveRtly oral as it was in Vellutino's (1973b, 1975d)
éaradigms.  Since the response requirea in the present
\-éxpe;iment was‘VESuai recognition, there was no éle§r

- w - ~
awaf\g?'verify whether or not a *subject actually used

>
. ?

.
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v e

[P R

L Sl D gL o R

)




) : - ' | S

a verbal coding strategy. Observations of oypert verbal

labeling during paired associate‘learning and subjects'’

self reports of strategies used, attempted to clarify

L

. tiié point. These data iﬁdicateg that although both
good and poor reaéers reported using verbal as well as
visual coding strategies for learning all three types
of paired associates, there were no significant
éifferences between the types of strategies Feported for
either reader group.

N Good readers. For t@g good readers, the effect of

this same task order was opposite to that of the poor
readers. Good readers' learning was better in those

conditions- where familiar, highly codible material,

t
»

letters or geometric shapes, was presented firgt, before
, low codible abstract shapes.4 Good'readgrs responded B
better in‘egnditions whére Fhey could ?mploy highly
oyerle;rned and automatic responses to verbal méterial
such as ietters and ged&etricoshapes {(Eakin & Douglas,
1971). Initially presenting good readers with a task

requiring readily available verbal labels may h;ve
] facilitated their use of verbal cc;ding to learn the

picture-abstract shape pairq. Good ,readers appearedﬁ

more se£ to use a verbal strgtegy on subsequent tasks

‘ when -either letters or geometric shapes were presented

) ' L
- first, even though good readers did not report more

:
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use of labels when questionea later on strategies used.
. ‘ . '

Visual Paired Associate Learning in Poor Readers: A

General. or Specific Deficit?,

In summary, péof readers responded as if they had a-
general associative deficit for learning visual materials.
Poor readers hgd lower scores, compared to good readers,‘
on léarning ali tasks, bo%h high and low in codibility.
Given the finding that poor readers' performance was
deficient on all tasksd‘ﬂifficulty in labeling all stimuli

might be predicted. It ﬁad also been hypothesized that

. poor readers would be observed to overtly label less

.during task performance, and to -report the use of verbal

labeling strategies lesk oft?n thgn‘good readers.
However, these pr;dictions,were not confirmed.

Aléhough there'were no differences between gbod and
poor readers on thz Labeling Meésure, observations of
spontﬁheous l;beling; or self reports ofalabeling
straﬁegy, the impor£§n¢e of the qodibility factor cqﬂhot
be completely rejected. The finding that the reader
groups did not di?play a similar pattern of learning
over all task orders prqyides some evidence of its
importance. When visual material; low in codibility was

c

presented first,/ poor readers' subsequent learning was

°

significantly improved. Therefore, it can be suggested

e
that poor readers have deficits inuvisgal associative

y 8
3
¢
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- study, presentation of highly codible material before

' 112
learning whigh occur only in specific léarninq contexts
and which are related to both the order in which the )
tasks are presented and to the verbal or nonverbal nature
of those materials. ' ‘

Results of Experiment I indicate that codibility was
a factor in the differential performénce of good and poor '
readers in certain task orders. One.po;sible
explanation for the fact that poor readers' subsequent
learning was deficient when h;ghly codible, familiar
Mmaterial was presented first, followed by low codible,
unfamilia£ material, is that the use of a vérbal
strategy may be required in the novel situation. The
poor reader may be able to generﬁte a label to the
highly codible material but does‘not‘transfer this
strategy to the unfamiliar Eondition.

.The above interpretation is supported.by Kastner >
and Rickards' (1974) finding deficits in the production
of relevant vérbal labels by poor readers, 8-9 years, ‘~]‘

who were presented with novel, less readily codible

visual stimuli first in a memory task. In the current =

PO,

low codible materijal decreased‘suﬁgequent performance
of. poor readers. This same order appeared to effect the
use of verbal labeling strategies in gbod readers for

learning subsequent low codible abstract shape pairs.

s 1
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Another explanation for finding differential

performance for poor readers in certain task orders may

be the fact that both good and poor readers, whouafe'in

the transitional stage of production deficiency {(Reese,

1976), were capable of* eithervisual or verbal
mediational strategies. This was evident from their
self reports on the‘Metamemory Questions. However, -

4

selection of one strategy over another may be determined
by other factors such as the specific egperimental .
conditions. Those who have definéd the production
deficiency stage (Keeney eé al., 1967), have suggested
that tréining in labeling accou&té for 'strategy selected.

'

Since other more subtle factors may also contribute to
the seiection of either visual or verbal stgﬁtegies,-
the definition of tﬁe production deficiency stage should
be expanded to include not oniy £he facilitating effects
ok specific training in veﬁﬁal rehearsal, but aiso the
codibility of materials and the;order in which , such

» material is pggsented. ,

" The fact that task order, differentially affect®d
reader groups'1$erformance, has possible implicaﬁions
for remedial education. These are discussed in a later
_sectio;. The context in which both highly codible apd

" less codible visual materials are first presented to
. ‘ . .

poor readers may have agp. important effect on their
N \ - - N
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learning‘materialfwhich follows. ol -

Labellqg Ability

on the basis of llterature prevxously reviewed, it

was_expected ‘that poor readers.would have fewer labels
and slower reactlon tlmes to namlng visual stlmull than
good readers. ThlS hypothesls was. not confirmed. Both

number of labels and latencies to lgbel 1nd1cated that

both readzj groups ceufazgenerate labels with egual

fa0111ty o all types of stlmull. ‘Since a'verbal code , o

’. : . for poor readers appeared well @stabllshed la.bel
- production deficiencies could not account for their

K
,lower\performénce scores in 'Experiment I.
14

" -, Although poor readers ‘did not have dlfflculty
L . ]’ N ’
producing’ labels,«they may have verbal medlational . f

> | problems related to xneffe;tlve use of labels in 1
learnxng g&tuatlons. The ahi%lty tc produce labels to . o

letters or. shapes does not mean that a child can ‘ ‘
' f effectlvely use verbal mediational strategles

ﬁ (Fletcher & satz, .1979). . _ S

Labeling Task Difficulty

.- . . There was a significant difference in task .
LA p

difficulty for both reader groups. Difficulty level

was defined,as latency to producellabels. The

latencies to label from shortest to longest, were as , s

' follows: letters, pictures, ‘'geometric shapes,'and

hd ) ———— e e
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abstract shahes. These latencies provided an empirical
definition for \the codibility Of visual materials. As
previously hypothesized, }ettéré and pictures, with the
shortest lakencies, could then be defined as highly
codible; geometric shapes with the second shortest
lat?ncies, could be defineq as medium codible material;
and abstréct shapes, with the longest latencies, could
be referred to as low in codibility.
It was interesting to note tﬁat letters were the
easiest .(fastest) fo label for both reader grouég. it
‘ . is speculated that for the ages of children in this
“sample, the quﬁer naming task was overlearned. Given
Eakin and Doluglas' (1971) finding differences for ten
year old poor readers in £§;id naming of pictures, and
Vellutino et al.'s (1975b) finding letter name
//{ o s %}ffi¢6f€§ for 7 year olds, it should be expected that
ﬁoér readers ih the present study WOuld demonstrate a
» ‘reaction time deficit in labeling the more highly
codible material. However, poor readers and ‘good
readers were eéuiva;ent in their a?ilfky to produce
labels to létters as well as to all other v}sual
- ,§ » stimuli, including abstract shapes. Since £he mean age
of poor readers in the current study was younger than

- that of subjects in the Eakin and Douglas (1971) sample

and older than that of the children in the Vellutino

e ——_————
-
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(1975b) study, the types of skills impaired i? readers

at different ages may be different.

L4
L]

Labeling Task and Order of Presentation p

A 2
The reader groups' reaction time3 were differentially
affected by the presentation order of the task within the .

experimental grocedure:

x{

Good readers. Good readers whose labeling times

1

were measured at the end of the experimental sequence

(i.e. the last of the four measures) had faster reaction
times to all stimuli than good readers who labeled
earlier in the task sequence. The good readers who

-

performed the Labeling Measure last, did not appear to
‘exberiégce test fatigue; they demoﬁstrated faster )
reaction times than did the reader group who labeled
earligr. It cbuld also be\suggested that good redders

- who labeled at the end were bored, so speeded up in

order to fimish quickly. /

Poor readers. On the other hand, poor readers who
labeled last had the longest reaction times; having had

“more test procedures, these poor readers may have become
(‘.

inattentive and henceihad slo%prlreaction times. ¢ There
M s evidence that children with reading problems have

sustained attentional deficits (Pelham & Ross, 1977).
N ' ‘ f;
Those poor reader§ who labeled earlier in the sequence

had the shortest reaction times of any group. They
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-may have reacted to the novelty of the task. It was

v

noted during testing, the these poor readers were
particularly eager to .18 well., Those lwho performed
the Labeling Measure early versus late in the test
sequence, were agbserved ;nore often to comment on how
fa;st they were going, how well they were d?ing, etc.

|

Verbal Rehearsal

There were no significant differences between

reader-groups on either frequency of observed overt

labeling or on reports of silent naming (verbal rehearsal).

Therefore, it cannot bé concluded that poor readers were
deficienti in their use of verbalizations to mediate
performance on associative learning tasks. Although
there was a trend suggesting that pdor readers overtly
labeled fess often than good readers, oniy a few‘
children in either reader group were observed to Juse

AN , i
overt labeling during performance. Results of this phase

~ of the investigation cannot determine whether task

performance was mediated by wverbal rehearsal althoucg;h it
isspecu}dted that poor readers have verbal medi.:ationai
deficits. ‘
Research Pas found that with an increase in“age,
there is alsd an increasing use of spontaneous verEal
:$§$é11-et al., 1966; Flavell, 1970; Kellas,

McCauley & McFarland, 1975) and a facilitatibn of

v . Ve s [ TR - - -
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performance on learning .and memory tasks (Flévell et al.,
1966; Kellas et al., 1975). It has been recently -
determined that children as young as four-years use’.
labeling to store and organize visual material in memory
(Alegria & Pignot, 1979). " A‘

Given these findings, most children in the current
study were expected to mediate.verbally. However,
neither reader grohﬁ did. fhefbfore,‘the condjtions for
bokh good an poor readers under which spontaneous .
mediation occurs require further study. 'Type of Eas¥ ~
used En(such studies may be of primary imbortance. TEE“’T”\
paired associate tasks selected foF the present study \\’_
were designéd to elicit &Qe use of verbal strategies.

Thé consistent use ofnhighly.codible pictures as stimuli’ N
lWas an attémps to encourage children to select é verbal-
code. Other researchers have ‘found that piqtures‘
facilitated children's pexformance on paired associate
tasks (Rezpiék, 1977). The implicafion was that
pictures elicited covert labeling of simuli which
facilitatéd~performancé3

However, both the measures ‘of overt verbal laﬁgling‘
and self reports indicated that only é fewachildren ¢

.

verbally mediated. Either tﬁere ac;uaé}y were very few
children who used mediation, or. the meagifes of ﬁediation
were not direct enough. Although the current study ;
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attempted to assess verbal mediation throuéh overt verbal
labeling and self reports, the paired~associa£e tasks
selected may be criticized for not creating a condition
in which only-a verbal code Would be selected. A more

4
direct method for determining that a verbal strategy

was used "has yet to be developed. '

9 Results of £%e presént study indicate that even in
normal children, the co;ditions u;éff which verbal
mediation occur, are not yell understood. Such
conditions inc}ude‘thé nature of task. Further studies
should utilize a procedure in thch more children would
be induced to select a verbal strategy. |

The literature has indicaéed fhat'angther, more
direct way to asséés verbal mediation is-~to see whether
children who do not use verbal mediation spontaneously
can Be trained to do so. ‘Experimént Ii investigated
the effecté of verbal mediation r;struction for poor |

readers.

Paired Associate Task: Verbal Labeling Instruction,

Experiment Ii

-

Poor readers were also significantly poorer than
good readeys, on lea;;ing'a new set of picture-abstract
shape pairs (Set 4), regardless of the instructional
condition or the order of task éreéenéatian. As might

be expected, poor readers in Experiment II improved.

]
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- their performance over Experiment I but were still

N
significantly lower than good readers, who had also

increased their performance in Experiment II. /

Ay

These data indicate ﬁhat, at least for the poor
readers, the jnstructional condition differentially
affected the reader groups' performance on Set 4 in a

~

direction opposite to expectation. Contrary to

jprediction, subsequent learning of both reader groups ih
the Verbal gabeling Instruction condition was
significantly poorer than the reader groups in the No
'
Verbal Instruction Eondition..
Before interpefting these findings with reference to

verbal mediational ability, it should be pointed out that

task presentation order was confounded with the verbal

. instruction condition. All subjects in the No Verbal

Instruction conditiop performed Set 4 directly ﬁpllowing
Experiment I. App&Wix 7 presents the experimental fask
ordérg.. Task present tion'order had been désigned’to \
minimize the gffects of verbal labeling cues given

If either.the Labeljing
MeasﬁreJor the Métamempr§ Questions had been given prior

to Set 4, there would Efve been a risk of cuing the

. group to use verbal labeling strategies. The

z a .

" improvement on Set 4 of both reader groups in the No

Verbal Instruction condition, may be accounted for by

>
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~ . two factors.

t

practice and

These factors are either experimental
r the short latency between performing

the first set of stract shape tasks in Experiment I

and the second set abstract shape tasks in Experiment

4 - 4 ¢

A
II. o

;On the other hand, all subjects in the Verbal )
Instruction condition reéeived Set 4 at the end of the
series of four experimental procedures. All subjects
in this c;ndition received both the Metamemory Quesﬁions '

( and the Labeling Measure prior to the Verbal Labeling
‘Ingtrucfion and before attempting Set 4. Several
factors maf have cbﬁtributed to the poorer performance
of both reader groups under Verbal Instruction:‘

Experimental fétiguq may have affected both reader
groups in this conditién by dqcreaéing their scores on r
learnihg Set 4. It was also observed that goodlandJ
poor reader; found the Verbal Labeling Iestruction an

ng’ amusing and somewhat awkward procedure. Ié is possible

that evén if the coding stragégy used by some children

= : ‘ 1 were primarily verbal, it was highly idiosyncratic.

Finally, imposing a general verbal labeling strategy

for all children may have interfered with a unigue

L 4

verbal strategy which was already working effectively

for some children.

VIR T e L Vbt r X
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Instructjion on poor readers, two assumptions had been
necessary. First, poor readers'should have shown
deficiegt/yerformance on visual paired associate learning
tasks and secondly, poor readers should have been
\ . , deficient in generating labels to visual stimuli. Since "
the regquirements of only the first g%sumption were met,
\a the or}gioal hypothesis was not valid. ] \\\\ -
Altﬁough test fatigue coqfounds scores of the Verbal
Inst;uction versus.No verbal Instruction groups, the
performance of poor readers withia each instructional
condition can be examined. Within each instructichal . .;
condition, poor' re3ders' scores were lower than good~ .
reaoers'. In spite of an inability to evaluate the
overall effects of Verbal Instruction as presented in

Experiment II, it ‘can be argued that Verbal Labeling :

Instruction did not have a differehtial effect on poor

!

ot
/s

’ readers since the performance of both reader groups in

the Verbal Instruction condition was decreased. -The fact -

o

that Vverbal Iﬁstruction'failed‘to differentially effect

éoor readers' learning, again provided no support for w o

v

. . »
K differing mediational abilities. Within the .context of :

X

. : the current exPerlmental sxtuatlon, effects of © y
3 LN ¢

med1at10nal strategy instructions red-51m11ar.
; However, there may still be some ch;ld;en in each readef
3 . Ny, ¢

groupkwho do use such strategies and some who do’ not.
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‘verbal labeling.
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In summary, results of ﬁxperiment II1 did not support

the expectatlon ‘that the palred associate learnlng of

-

pgor readers would be increased follow1ng instruction in
]

"\

Summary and Conclusions

It was not the intention of this investigation to
" :
limit the interpretation of reading disability to either

a visual perceptual deficit view or a verbal encoding

.

deficit view. Both linguistic and perceptual processes

\aré most likely involved to different degrees at

. £ .
different ages.’ Results of the present study are in
agreement with'Fletcher and Satz's (1979) criticism’of

Vellutino's specificféisual-verbal deficit view and

- -

take exception to any unitary view of reading disability.

Thé_results of ﬁprrimeht I suégesé that poQr read%rs,
at leasﬁgfor the ages studied here, do experience sope
form of perceptual learning Qef1c1éq\\h1ch are evident
only én certain iﬁg;niﬁg contexts. \ ‘
‘ Although perfo;mance of poor readers was ‘
signifiéamtly‘lower than good'readefs for viguai paired
aaéociate tasks atlall levels of codibility, the

s

. > - . .
codibility of madterial presented -initially,

s .

.diffeféntially affected reader ‘groups'’ performance on

%ghsequent learning tasks. Good readers' performance

“wis better when highly codible material was presghted"

g -
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N first, while tﬁ& performance of poor readers was-betté{
when the low codible material was presented initially.
. f .
This finding is interpreted in terms of differential ~

activation of verbal and véﬁual coding strategies by

l
Pl

‘ good and éoor readers.
J‘Tﬂé Labeling Measudre clearly indicated that,goodﬁ
. and poor readers coula name all stimuli with equal
. ‘facility. ;;eréfore, it is concluded that a fébell
produétion def}ciency does not explain poor regders'

5

L2 %
lower performance on visual associative learning tasks.
i

-

b - Explanation for such performance decrements may exist
~#t other levels of cognitive prbcessing, guch as’
differential use of verbal mediationél‘strategies.
HoweQer,'ﬁailure to find sigﬁificant reader group
differences on direct measures of verbal mediation,
such as qbservations of overt labeling and self reports,
ﬂdég not exclude the importance of such factors in poor
readers’ learnihg'and,memory. Measures of verbal
mediation qsedﬂin the present study may not ha&e been

-

N ] adequate, - - .
In many of the developmental studies of verbal
i ‘mediation and'perceptualAle&rning,-lack of overt verbal
’Jf ' responses was taken as evidence of failure to-mediate

.  verbally. Such ‘observations do not negate the

possibility of covert verbal responses (i.e. subvocal

+
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rehearéal) being used to strengthen perceptual learning.

Differences in engaging in covert labeling could not be
measured directly in the present study. Reliance on

»

observations such as lip movements, whispers, and self
reports, aléo used by other researchers (Flavell et‘al.,
1966; Keeney et al., 1967; Kastner & Rickards, 1974),
may not provide a sensitive enough measure of verbal
qediation, Future research should corcentrate o6n
déveloeing méthods for a more valid assessment of verbal
label usage. ¢ - ,

The present study also points out the need for a

vipﬁél perceptual task whigh:%i@arly ensures that a

‘child select’é verbal rather than a visual é;rategy.

Only tﬁen can the conditions be specified under which - A

both good and poor readers use each strategy. -
Altholgh Experiment II was an-attempt to use ~

another task to assess differential use-of verbal

mediation, both good and poor readers failed £o’ l  .

demonstrate impré%emeﬁts in learning following verbal

training. However, the previousiyfdisoussed cqnfouqding

of task order with\instruction:a‘l 'cond‘it‘ion, also v .‘

indicates this paradigm to be an inadequate test of the

use of verbal mediation. 1In spite of the methodo}ogical -

I
4

diffiéultieq in this measure, and others previously . . -

A . \ B
discussed, the differential performance of poor
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readers on perceptual tasks as a function of order,

126

suggests that verbal mediational strategy deficiencies

L4

may still characterize poor readers.

In this way, results of fhe current investigatidn
have contributed some ideas about verbal.mediational
factors which broaden the concept of the prod&ctién

deficiency stage for both good and poor readers.

 Previous definitions of production deficiency' have been

limited to a description of the facilit?ting effects of
verbal mediational training on children's learning and
ﬁemory (Kendle?, 1963; Keeney et al., 1967; Reese,
1976). The differential gerformance.of‘reéder groups

i

-«
in Experiment I as a function of the order in which -
: -

either high or lew codible tasks are presented, suggests

that factors other than verbal label;ng trainingralone,
may account for children's selection of a particular
mediational strategy.  This finding provides some
evidgnce that spécific lgarning.contexts may determine
difﬁérential use of mediational strategies by gotd and
poor readers.
Recent elaborations of the theory of the: )
development of rehearsal strategies in children's
memory (Flavell, 1970; Wright & Vliestra, 1975; Cramer,
1976; Nelson & Kosslyn, 1976; Scarborough, 1977) may

offer a more complete understanding of the availabili€y)
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and use of verbal rehearsal strategies during both visual
paired associate learning and visual memory which can
than be applied to a study of poor readers. There is a
need fd%‘a developmental study of the use of verbal
rehearsal strategies for both géod and poor readers
which includes training in the use of verbal labels for
learning 3 variety of materials in both long and short

term memory conditions. ' .

Implications for Remedial Education
Research in reading disability can make some limited
suggestions about the direction remedial education might

take. The finding in the present study of differential

“'associative leaifing for good and poor readers, related

to the order of presentation of both high and low codible
) A ] ‘

visual materials, is one such example. It can be

suggested that visual materials initially presented to

'reading disabled children should be unfamiliar and low

in codibility. Since preséntation of this type of

material first, resu%ted in better performance of

poor readers on more highly codible tasks such

as letters, such a strategy may prove effective in the
teaching of reading disabled childrén. However, only
further reSeaich into the origin of this order effect

+ ‘
(i.e. novelty of task or other explanations) can.

determine whether or not it can be effectively

AN Sl e s 2 Wt o b k2 i
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incorporated as a strategy in remedial educational
programmes.

As present, the most impoftant contribution any
research in read#ng‘disability can make, is not to
develop specific remedial programmes, but to clarify the

dimensions along which the many skills involved in .

learning to read may vary among children. Only then,

' can programmes be established which, take into account

the specific problems of each poor reader. The '\-
importance of considering different learning styles

%.e., differing uses of cognitive strategies and

ﬂmique ability patterns: among children, is key in any ¢

.investigation of learning a process as complex as

reading. ° b .




Footnotes
v , N ‘ ./
'Reading series used by all children in this study was

the Ginn 360.

2pearson Product Moment Cprrelation'Coefficients,(£) 5
Jbetween age (in months) and mean paired associate task
score were: for poor readers .21, for good readers .09

- - and for the combined feader group .03. When age was
'célculated in years, the correlations werée: for poor
readers .14, ﬁor good readers .17 and for the combined

reader group .04. For df = 34, a correlation

coefficient of .325.is critical for p<.05. .

|

'scheff& F(.5,60) = 5.58 for alpha level of p<.10.

hY

*Scheff& F of 2¢79 is cirtical at p<.10.

’scheffé F = 7.08 for alpha level of p<.10. : - !
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INDIVIDUAL READING ABILITY SCREENING FORM . .

Child's Name:

%

Birth Date :

Age: \ f

‘Maternal Language:

Date of Screening

School:

Class & Teacher:

Please estimate this child's reading ability (relative to the class Average)

on the following general eriteria:

-

I. ORAL READING SKILLS

« (Decoding - Word Analysis)

II. COMPREHENSION

(Getting the Meaning from context) ‘|-

2

‘Above Average:

Average :

Below Average:

]

Reading Series Used:

e

.
[}

Above Average:
Average :

Below Average:

Level or Book'in Series at present:

'
s

L]

\

Other comments you féci one relevant to this child's current resding performance:

.

|
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°
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Appendix 2

ff\T
Pilot data: determining.codibility ¥
—-Jm\ N e .

The visual materials selected for use in the paired

" associate tasks for Experiments I and II were first -

evaluated for their codibility. Codibility was defined
b

as the ease of producing verbal labels to each category

of visual material. Fifteen grade three children “{nine

boys and six girls), mean age of 8.4 years, rated by

-

their teacher as of at least average intelligence and

reading ability, were selected from a middle class

suburban school to ‘pretest the experimental materials.
There were four categories. of visual materials_froy

which the experimental stimulus-response pairs would be

chosen: .

l. Pictures (70 items selected from the Peabédy
Vocabuigry Test (PPVT? (Dunﬁ, 1965) .

2. Letters (20 capital letters used'in the Morrison et
al., 1977 study).

3. Geometric shapes (20 geomettric shapes and also in
the Morrison et al., 1977 study).

4. Abstract shapes (40 unfamiliar abstract forms used

by Vellutino et al., 1975a, 1975b, 19754d).

There were 150 items drawn to a two inch scala,

Xeroxed in black and white and presented on cards. The.

»

~ .

b W e o 3 =
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pictures and abstract shapes were drawn to be as sipilar
as possible in number of lines and curves to the letters
and abstract shapes.  Stimuli with a largé number of
lines and curves were omitted from the sample. To
control forJorder effects, stimuli were shuffled and
presented in a random order to each subjec;. Subjects

were tested individually outside the class room.

Each subject was asked to labell(namei each item as

quickly as possible. Maximum time for responding was 15

1% .
seconds. Latencies were recorded by digital stop watch.

Two measures related to codibility were recorded for

each subject: the latency to labeling each stimulus and

the actual label produced by each subject. The accuracy

oft the labels was not assessed; codibility was defined
/\ - ! e

by the ease of generating,labels and the commonality of

labels produced.

Each set of stimuli 'was rank, K ordered for latency to
C ’ i

"

labeliné.\ The overall mean fegction timg scores (in |,
seconds) to label production for each of thé four typeé

of yisual material were as follows (from shortest to;~
longesgb: B | ’
Letters (.65), pictures (.89), geometric shapes (1.95),

_gnd abstract shapeé (3.78). Letters, pictures,land
geometric shapeé ﬁreguced more commonality of labels.

There was more varMability in the labels produced to

-
Y
v

> " . iR ® -

p—

ooy s siovane. - prey
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. the abstract shapes.
- . o
v , Fifteen of each of the letters and geometric shapes
and 30 of the abstract ghapes, which were\Fh?§§asie§S#td
label, (i.e. had the shortest reaction times aﬁd a high
degree ' of ocommon resp&nses) were selected for use as
responses in the paired associate tasks. Sixty pict;res
which héd Fhe shortest réaction times to label
‘ production wefe also selected as the stimulus items. ; | ‘

All items chosen as experimental materials are presented

in Appendix 5. Items not used in the stimulus-response

sets were used as distractors on the response‘choice

cards.
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Appendix . 3

-~

Pilot Dat&

-

Selection of abstract éhapes: control for visual .
complexity
™

A sample of340adults (36 females and 4 males)
attending an undergraduate class in education Qere asked
to rate the 30%abstract shapes for visual complexity.
An‘explanation of the‘rating scale for visual co%glexity

3 | is given on the copy of the questionnaire pfesented in

} Appendix 4. Only abstract shapes with a score of three
or less wére selected for uge as response choices. Those
abstracg}shapes not selected fqr.sfiﬁulus—responfe pairs
appeared as diséractor ifems on thie response éhoice

sheets. \
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Appendix 4
Rating Scale for Visual Figures Age
Sex /
i Date - )

t
-

Please rate the following figures on a scale of

". visual complexity as follows:

l. How complex viizflly would you say each figure is if

you were presented\with it briefly, asked to remember

-what it looked like and were expected to recognize it

later from amongst other similar“looking shapes?
Do not compare one figure with another; rate each
figure separately. Ciréle the ‘appropriate number on

the scale: e.g.

‘Verly Cémplex &‘Quite, Complex Quite Simple  Simple
5 : 4 : 3 : 2 : 1

-

-

2. Please try to state what criteria you used to judge _

Q

yisual complexity:

Y}
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Appendix 5 ' . T

T LI T T NI S5t SN SO

Paired Associate Tasks-for Experiment I
\ ‘

LR TN

Set 1

(Pictures - Letters) .

Stimulus' Response
Cup , N

Jacket w

[

Fish B/,,_,,v" ’

Table =

Brush y

Purse

3

Guitar

1

2

3

4 .

5‘) Banana.
6

7

8

9

Sailboat
10 ..» Bat ,
' . 11 Ridg: e

12 . ' Saw
13 Pie - "

P e

.14 - Gift

O » A 49O ®m P W =E O O v o9

15 - Clown
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Appendix 5 (Cont'd)

-

J o

AN

(Pictures -~ Geometric Shapes)

Stimulus

Mitt

Horse

© Chair

Apple
Sock
Glass

Bus

‘Umbrella

v

HIron

Leaf

" Mop

Jug

Can

Ean’

Reﬁgonse

e

-

»
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Appendix 5 (Cont'd) *
2 1 “ ~__set 3 S ~)[/
A - o * . .
. (Pictures - Abstract Shapes I) , .
- . Stimulus ‘ Responise

‘ 1 Knife

) % skixe o ON - o

3 Duck

‘ P . 4 Bik‘, A' \‘ m . . o )
z ' ) : . : . .
’ ‘ 5 Tree . . .cl i : =
A ’ ‘ . B . : . , . . . ' N

6" shoe , - ::) v

7 Kittea : % |
© L , ¢
8 Tira = — |
. 09 "Kite /\_____' . | .

: . 0" Spoon-

T 11 _ Thread = = Tl . i

12 pail o

4 : .13 * Ssnake o L
. . C ' A ¢ e .
[ BRI
- © 15  shovel: Y '

i
! . < »

A
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L™ " Appendix 5 (Cont'd) = - . 4
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‘0; ! ) . . j' ) i \ § e
', Paired Associate Tasks for Experhbent 11 \
. . 4 \ L8 . > \
' s S ~ . get 4 - '
’ ‘ L ! ] (&Y
.. ] . . W . \\ A a Al
S R ‘(Pictures - _Abstract {Shapes II)
LT Stimulus ‘ ,
(T fro™ v L | Giratfe ] ,
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. . % 2f Train
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.'\E T - Appendix 5 (Cont'd) '
: h ‘ Paired Associate Training Set for Experiment II . ‘
3 R ) s v -
A ‘ . Stimulus Response _ “\
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Vel : ~

» Picture-Picture Pairs (Practice Trial) for Experiment I

| ' s
| ( Stimulus Resporise Response Choices
voo 1 Shirt © =" < crib v | Ccrib Wagon Flag
- 2 . Door = - Pear ' Clamp Pear Earing °
| - 3 Drum Ce X Nail : ‘Cone , Nail Sink"
. % ] ) D § ’
? . : . "4, Wagon - 'Cow Canoe Wheel Cow.
o : : 1 SR ' \
V4 LY
.. . 5 Axee = - ., Bell + Tower Bell Horn
L . ' ' - ‘ . b SRR S >
) ,\ . ) - : p\
BTN ¢ 4 ] - . ’
( * g - - . Li 'n
| , R
' : . i\“ K l ° , l v
- , , , ’
[} | ”~ - .:r L ’ - <
- ) ) y .
- L‘ o e ‘L O ‘ A
. ‘ A LN 2 :
'y . A \ J o, A { B < 1]
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Appendix 6 K
‘ ' Response Choice Sets for Expe.rimc-int I
‘ . Set 1 b
<
Stimulus . Response ‘Choice
’ T
.1 Table ' -F C V ,
2 Sail(‘)—:?)at P, Q@ L «
3 Jacket K § W )
A -4 sawe D J R
Y » .5 Clown ' G L Q@ :
A ' ) 6 Cup . B R N "
) . 7 Purse -bD E F ’
' 8 Fish D B M
¢ . i \(17 -~ v
9 - Gift A P I ~
. o _ t. .
10 Guitar . A W H
- , . ’ ' . \
LT ‘11 Bat R I A T :
\ 12 Banana © . W P G S ot ‘
‘ 13  Ring ' 's E <
5 o+ ; o ’ \K - '
' 14 -+ Rrush . ¥ 'c B ' SR
‘\‘ " ’ : . > #— l’ "
\ 15 . Pie K 1 & A
R
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