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‘ ‘ ) ABSTRACT

Relationshin between strategy training, wifhin‘a
successive-simultaneous processing model, and academic
performancé was expldred‘in fhe present study. The purpose
of this study was' to determine the extent to ypicﬁ strategy
trainihg’may lead to better perfbrmance in successive and
simultaneous processing, and to ihproved performance in
Some academic tasks such as readiﬁg and arithnmetic.

A béttery of tests requiring.successive and simultanj
eous processing was administered to 68 Grade 4 sMildren
with varying levels of academic performance. Scores were
factor analyzed. The two factors} successive and simultan-
eous, could be identified clearly. .

On the basis of MetropolitanpAchievement Test (MAT), a
"measure of academic perfqrmahcé, the children were divided
“into "Aveﬁage" and "Below Avérage" groups. Children within
these two groups were rahdomly aésigned to eithér the .
Experimental group which received trainihg'or the Control
group. Each student in the Experimental group received 10
hours of traininé;’after initial testing,‘on an individual
basis over a 17 week period; the Control group feceived no
intervention. Interventional training consisted of téach-
ing the use of successgive and, where the task demanded, a
mixture of successive and simultaneous strategies. A major
part of intervention wasnteaching the child to verbalize

his actions, such that during each session, the child was

iv
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encouraged to verbalize:the strategies he used and to give
_a verbal summary. 7 |

K Intervention'not‘only reéul&ed in imprpved performance
on successive and t5 a certain extent on simultaneous tasku.
hut, more importantly, in improved academicvpefformancé.in
word reconnifiﬁﬁ.and mathematicﬁ‘ *Detailed analysés of the
results leaa to the following conclusions: (i) Sienificant
ore/ﬁost improvement occurred in the following markerl
tedts: Memory For Desirns, Sepifdal Hecall, Free Recall,
bigit Svan-Forward, Cofor Nahing. and¢ Bender Gestalts

(ii) Word attack skills, as measured by Schonell Graded
Word List, were strengthened by intervention tfaining;
(iii) Significant pre/post improvement waé'nofed on thé
following MAT subtests: "Mgthematics Computation,®
“Nathematics Concepts,” and fmathematics Composite;m‘and
(iv) It could be statistically established that the tasks

used in intervention training did result in the use of

primarily successive strategies.

<
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CHAPTER I

<o

INTRQDUCTION

Contemporary focus in the area of léarning disabili-~
ties has been on the behavioral characteriétics of dis--
abled children rather than on fﬁe etiology of the disa-
bility (Black, 1974). This orientation takes into acctount
the fact that while behaviors can be changed, causes such“
as brain damage cannot be altered. Similarly, factoré which
may be assumed to-cause learning disabilities in some chil-
dren have not resulted in any learning difficulty in others
" (Bibace and Hancock, 1969; Daveau, 1958). What has been
dgtermined is that behavioral characteristics of learning

disabled children are very similar, regardless of the etiol-
ogy of the disability (Meyers and Hammell, 1976; sartain, .
1976). Consequently, inadequate‘academic functioning has
been related té many faulty behavior patterns, such as
visual-moto;,deficiencies. auditory-motor deficiencies,
cross-modal deficiencies, dqfibiencies in conceptual and
abstract thinking, and/or linguistic énd communicative
deficiencies. -

Many diagnostic assessment devices have been developed
in an attempt to idehtify learning difficulties. Frostig's

Devi’~orental Test of Visual Perception and the Illinois

Tect scholinguistic Abilities are two of the tests
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frequently used to identify and scrutinize the nature of
learning difficulties. Recent critiqdes of these tests by
Hamill and Wiederholt (1973) #nd Sedlak and Weener (1973)
have indicated inherent weaknegges related to validity and
reliabillty. Thus, it would appear that either these and
other devices should be reformulated in order to provide a
greater degree of reliability and validity, or new instru-
ments with demonstrated validity and reliability;should be
developed.

/}ﬂ : In the éttempt to ameliorate learnihg difficﬁlties.
many remedial programs have been developed, each having a’
specific emphasisg However{ despite the mass of methods,
materialé and progréms whiéh-are available, the results
of many remedial interventions have not fulfilled the
expectations of fhose involved (Meyersvand!Hammell, 1976
_Silberberg. Iversen. and Goins, 1973). The blame for a
lack of signlficant 1mprovement has frequently been placed
on the. ch01ce of remedial method (Sllberberg et al., 19?3)
However, gtudies which have compared various remedial meth-
.0d8 have yielded findlngs to the contrary. For example, in
a study which compared the visuél.'auditory-phenic. and |
kinesthetic approaches of rem;diél reading for third grad-
ers,.Silberberg et al. (1973) have concluded that while all
th; attempted remediallpethods had drastically improved
reading levels, no one method was significantly more effec-

tive in improving the chlldren's reading level than any
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ogner method; - In addition, by the‘middlo~of Grade four, the
remedial gains from each of the methods had “washed-out;"
In another study, Belmont, Rlegenheimer; nnd Birch (1973),
using high-risk poor readers from the first grade, have 4
compared remedial instruction using letters and words to a
perceptual training approach. -Each of the‘remedial methods
wag provided in addition to regular ciassroom instruction.
The approaches wore shown to be oqually effective 'in the
degree of reading advancement. J ’ |
Although research findings (DeHirsch, 1973; Goins,
1958) have demonstrated that children have two essential
strategies available for the.processing of informaiion.
namely, viewing a stimulus as a whole or as distinct .parts,
subsequent 1nvest1gations have falled for the most part.
to develop programs which capitallze on the practical impli-
‘cations of these findings. Thus, rather than developing
programs which train the child to organize and process
auditory, visual, motor,tand tactile stimuli eithor as a
whole (gestait) of as tenporally sequenced parts of a nhole.
‘educators have developed an abundanoe of modality-specific
materials whicli, often seem to ignore.the processing strategy
used by the child. In other words, rather than using exist-~
ing material to implement ‘remediation which focuses on
strategies of information processing, most remedial research

- would seem to have focussed on tnestype of stimulus input

and concomitant response output. Tﬁ&s research has resulted

P 7 \ |
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in the development of'yet more material stfessing the use or
development of sensory skilis. The present study begins to
examine the feasibility and effectiveness of a fréﬁework
which focuses on internal processing strategies _rathev than
on deficient modality training.

As a result of the .research findings of Das and his

\\
associates, Luria's formulations (1966a, 1966b) of succes-

.

sive and simultaneous processihg have been exténded and
operationalized, thus providing a framework in which to
view and‘shbsequently evaluate successive and simultaneous
strategies of learning (vas, 1973b; bas, Kifby, and Jarman,
I9?5;-krywaniuk andrbas. 1977). Rather than focussing on

the improvement of deficient‘skills, for example, auditory

closure, which seems to be :characteristic of most contem-

porary remedial approagﬁésf/%raining in successi&e énd
simultaneous processes focuseés on learning and learning
how'to_form strategies of infofmatioh'processing. Using
children in the féur@h grade, the presentvstudy focuses on
fhe efficacyvof training in thé use of nongcademic strate-~
gies for information proéessing; the objective is tq_ ’

improve the academic efficiency of children.
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CHAPTER 1II

REVIEW OF THE LITERATURE

~y  Although the discipliﬁe of learning disabilities is
in the stage of infancy when compared to fép example the
discipline§ of learning and intelligence, interest in and
invol#ement with children experiencing difficulties in
various aspecté of learning have been in evidence for many
décades (Hallahan and Kauffman, 1976; Meyers and Hammill,
19763 Wallace, 19?65.‘ Wallace (1976), Larsen (1976), and
Hallahan and Kauffman (1976) noted that the viewpoint of
thé persons using the term is an important aspect in the
definition of learning disabilities. Thus, for example,
the professional adhering to the medical model hypothesizes
the presence of somé neurdlogical and/or ﬁsychological dys-
function in learning disabilities, while the professionél
adhering to the academic model fpcuses on assessing.and
reﬁediating academic deficiencies.

The current emphasis in identification of learning
disabilitiés de~emphasizes the need to find psychological
or physiological cause for school faiiure. but rather
focuses on inadequate achi;vement in school’work (Larsen,
1976). Thus, Kirk and Elkins (1975) found that the majority
of children identified as learning disabled in their pro=-
ject, involving 3000 c@}ldren enrolled in 21 Child Serviée
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Demonstration Centres in the United Stafes..had problems
in reading, arithmetic or spelling. Larsen (1976) pointed
out that while a small number of children are unmistakably
learning digabled and gi#e evidence of brain dysfunction

or "psychological process disorders," the majority of the
children labelled as Tearning disabled are experiencing
only mild to moderate failure}iﬁ school and give no indica-
*tion of brain p~thology or process diserders. Simiiarly.
Sartain (1976) noted that children with defieits.in reading
are commonly all labelled "reading digabled," although a
greater percentage of these children'arevretardod in
reading but not disabled. The child who is truly disabled
in reading is retarded ih respect to his expected capacity,
but, more importantly, he also lacks the skillsg necessary
to perform even the simplést reading. tasks required of

his age peers (Sartain, 1976). Seemingly, learning dis-
abilifies. reading disabilities and reading retardation are
often synonymously interchanged in. ‘terms of samples.

" although not necessarily in terms of label definition.

It would appear that many of the children included in
learnlng disabilities programs are academically ove;placed
(Ames, 1977). Ames suggested that these children are poten-,
tially good students who are placed one grade ahead of their
level of maturity. She also suggested that children in the
“low average IQ range, i.e., IQ of 80 to 90, are often placed

in learning digability clagses becauge fhey-cannot cope
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‘with the pace of a reégular class. Ames contended that as
intelligence testing becomes less acceptable, as was
mentioned by Esfes (1974) and elaborated by Cronbach
(1975), the label "learning disability" has become more
acceptable than "low 1ntelligence." However. she pointed
out that the failure to recognize the conceptual ties of
learning disabilities to other areas such as retardation
and educatiomal dif“iculties has been another ma jor
factorrsin the ¢ usion regarding the definition of learn-
ing disabilities. While the child with specific learning
disabilities requires special education, many so-called

| learning disabled children are underachievers who could,
éccording to Ames (1977), remain in the mainstream of

“

education with an adapted curriculum. *

| Thus, different theoretical viewpoints, and a concomi-
tant lack of any otnér categorical blacement (Ames,ﬁi9?7)
have combined to produce'multilabels and multidefinitions
for children who demonstrate difficulties assoeiated with
learning. These same factors have also combined to confuée
the figunes of incidence of 1>1rhing disabilities. Still
other recent factors which may be 1mportant contributors
to much of the confusion both in the definition of the
correlates of learning disability, and in the incidence
figures, are poorly defined professional roles, and the

current availability of government funds for learning

disability programs (Kirk and Elkins. 19?5: Largen, 1976;
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Sartain; 1976). Thus , many children in learning disability
programs are receiv1ng 1nstruct10n in remedial reading:
from professionals classlfied as learning disability
teachers, mainly because the money is available for learn-
ing disability programs;, but not for remedial reading
pfograms (sartain, 1976). -Sartain also noted that this
flexibilifj of classification is facilitated by the over-
lapping syﬁptoms presented by children experiencing various
educational disabilities of varying degrees.

Chalfant and King (1976) noted that the confu81on
regarding the definition of learning disabilities has
resulted in the conclusion by many that it does not con-
sti%ute a discrete field of study. Certainly, it has
resulted in the inclusion of many differing samples in

the research and literature in the area (e.g., Bateman,

, , . i
19663 Gillespie, Miller, and Fielder, 1975; Lerner, 1971

McDonald, 1968; Woody. 1969). Similarly, diagnostic and o

remedial techniques-.and materials have been as diverse as
the behayiors these definitions héve attempted to encompass.
A recentjourvey by Berman (1977) of the available learning |
disabilityiresourcés and diagnostic materials revealed that
_very few oflthese materials have been shown to be unequivo-
oally effective.

Thus, 1t can be seen that the area surroundlng the whole
idea of learning disabllities is extremely complex and is

fraught with difficultbes in semantics, and differing diag-'

a



0009

nostic procedures and remedial techniques. The present
chapter will deal only with those aspects which are felt
by the writer to be germane to the scope of the present

A

study.
This chapter will.be pregented under four headings:

The "Learning Disabled" Child; Remedial Approaches;

Stfg§kgies of Learning; and Information Processing.

The "Learning Digabled” Chilgd

A review of the literature (Kaufman, 1970) revealed
the dissonance regarding the etiology of learning disorders
in children. Causal factors have been described in terms
of hereqity (eegs, Clemmens, 1961; Colemah and Sandu,
1967);"intracellular‘biochemical changes (e.g., Gaito,
1961, 1963), anatomical structures (6ege, Eecles,’1964:
Hebb, 1949), bfain-damage (e.g., Strauss and Lehtenen,
1947). maturational lag (e.g., Bender, 1958), critical
periods (e.g., Kagan, 1966), and/or envifonmental impinge-~
ments (e.g., Provence and Lipton, 1962). The contemporary’
trend in the area of learning disabilities has been to
focus on the observable behaviors of children rather than
on the inferred causal factors (Black, 1974). This trend
is based on the realization that, although it is possible
to significantly change childrens® behaviors, it is often

not possible to ‘even minimaily alter the causal factor such
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as, for example, brain damage. Myers and Hammill (1976)
have noted that while the etiology of 1 arning disability
in‘any child may be very difficult to determine, the
behavioral characteristics of children with learning dis-
abilities, regardless of the etiology of fhe disability,
are very similar (also, Sartain, 1976). Also, it is
frequently impossible to unequivocally determine causal
factors since identical factors in two differentfbhildren
may be accompanied by concur?ent learning diffichlties in
one child but by a normal learning patfern in the other.
For example, although electroencephalographic (EEG) tracings
from children exhibiting such behaviors as berseveration
and short attention span were found to be abnormai (Daveau,
1958; Kennard, Rabinovitch, and Wexler, 1952), other
researchérs have found abnormal EEG tracings from children
exhibiting no learhing'problems (Ellingson, 1954; Secunda
and Finley, 1942). Similarly, Bibace and Hancock (1969)
found that while low academic achievement is related to
pefceptual-motor weaknesses as was measured by the Kephart
Perceptual-Motor Survey, there are children with gross
perceptual-motor weaknesses who function very well in
school. |

Another relevant factor in the shift of eﬁphasis from
causal factors to observed behaviors was noted v |
Lloyd (1975). He stated that while the definition of

causal factors may be useful, definition itself woulid

~
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probably have little effect on the immediate methods uged’
to educate the child, particularly slnce teachers do not
have the specific training needed to isolate caugal factors.
It has been suggested that labelling and thus cate~
gorizing children experiencing learning problems can be
considered essentially as a static means of placing the
responsibility for failure upon the child rather than as
a descriptive and functional means of facilitating differ-
entiated treatment programs (Farrald ang Schamber, 1973,
Lloyd, 1975). Within the behavioralyframework. most of
the major definitions advanced in the area of learning
disabilities include a discrepanr:y between intelligence
and ease of school learning. fluctuating performance across
tasks, and the absence of primary retardation or sensory
hanpicap (Bateman and Frankel, 19?2) In proposing an
approach to operationalize the definitions of learning
disabilities, and thus hopefully identifying the population
in question, Chalfant and King (1976) reviewed the most
widely used definitions. They suggested that the focus of
these definitions can be encompassed by five components:
(a) Task"faildre. which can be operationalized by teacher
description of academic task failure angd identification of
instructional or environmental problems contributing to
the problem; (b) exclusion factor, which is lly
already operationalized by the referral to ’&ists of

children with mental retardation, or sensory or physical
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handicaps; (c¢) physiological factor, which includes
problems such as genetic variations or biochemical irregu-
larities that are primarily the concern of the medical
profession; (d) discrepancy component, which ig charac-
terized by extreme intra-individual differences in behavior,
academic areas, or between intellectual functioning level
and academic achievement level; and (e) psychological
ﬁrocesses. which they operationalized within the framework
of an information proceésing model. %heir model- includes
the sensory input system and the response system but
focuses on the psychological processes. On tpe basis of
inferences regarding learning styles, abilities and dis-
abilities made from observing beh;qur, they identified
and defined five processes. ‘The first process, attention,
refers to;”the selective narrowing or focussing on the
relevant stimuli in a situation.[p. 2347." Discrimination,
the second process, refers to the ability to differentiate
between stimuli in order to respond differently to them.
‘The third process, memory, refers to recognition or recall
of previousiy learned or retained material. Concept forma-
tion, the fourth procesﬁ. involves the development of the
ability to classify objects. The fifth process, brdblem
sélving. refers to "any activity in which prior'experience
is used to reorganize the components of a problem gituation

to achieve a designated objective [p. 239]." Each of the
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brocesses is operationalized by questions which can be
directed towards the child'g input or output systems.

What is of interest here is that once again, the observable-
behaviors or characteristics of the child having learning
problems ;re the Pasis for labelling or remediation.

Sartain (1976) summarized the most common behavioral char-
acferistics noted in children with learning disabilitieg

ast "«ssunusually awkward, inattentive, easily distracted,
easily frustrated, recklessly impulsive, overexcitable, |
hyperactlve, hypoactive, and poor organizers of tasks. They
have unusual difficulty in discriminating figure-ground
relationships, copying figures and words accurately, transg-
lating thoughts from speech to writing, ang recalling:
sequences of events when listening. 1In addition, "they
write and draw poorly, quickly forget sight vocabulary,
qulckly forget spellings of words, reverse letters and
numbers more often than most, speak in a jerky or explo-
sive manrer, or exhibit a variety of other related symptoms
[p. 4917. ‘

Since chiidren labelled as learning digabled have been
identified primarily because of academic deficiencies
(Richardson, 1966), rather than because of clearly demon-
strated neurological defieits (Binger, 1966; Blooﬁ, 1956;

‘KrathWOhl.'Bloom, and Masia, 1956), a behévioral framewerk

has generally been adopted for the basig of remedial

{
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techniques (Birch and Bortner, 1968; Frostig and Horne,

1964, 1965; Kirk, 1966; Mann, 1969; Meier, 1971; Myklebust
and Boshes, 1960; Richardson, 1966; Ross, 1967). Hbﬁever.
the scope of the mo’t frequently noted maladaptive

behaviors (Richardson, 1966; Sartain, 1976) has reéulted

in a proliferation of sometimes diverse remedial approaches.
Rice (1970) and Michal-Smith and Morgenstern (1965) concluded
that the authors' viewpoint on such related areas as learn-
ing, perception, cognition and attentioh have influenced

the definition, diagnosis and ensuing attempfed remediation
of learning disabilities. Thus, while all remedial approaches
have behavioral change as their objective, the definitions
and concomitant diagnostic techniques leading to the
different approacheé result in focus on different target

behaviors.

Remedial Approaches

The remedial approaches in the area of learning dis-
abilities are many and often diverse. This section will
only briefly discuss some of the more prominent approaches,
e+Zey perceptual-motor and psycholinguistic. For a com-
brehensive review bf remedial approaches to learning dis-
abilities, refer to, for example, Lerner (1971) and
Meyers and Hammill (1976). |
Approaéhes which focus on perceptual-motor devéloﬁ-

ment place emphasis on the development of adequate motor

-and visual-spatial skills. Since motor activities are.
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the child's mode of "initial interaction with his environ-
ment, adequate development of this system ig viewed as
crucial to all other generalizations in the higher mental
processes (Kephart, 1960). Meyers and Hammill (1976), in
reviewing perceptual-motor approaches, have concluded that
aithougﬁ the viewpoints of writers in the area are often
different, the remedial activities are strikingly similar.
One branch of the approach deals primarily with training
motor processes (e.g., Delacato, 1959, 1963; Kephart,

1960). The second branch focuses primarily on visual
perceptual processes (e.g., Frostig, 19703 Getman, 1962).
All of these authors contend “that once the child has
received adequate training in perceptual-motor areas, he

can be taught to read by any of the conventional teaching
methods. Hoﬁever, in an extensive review of the research
involving perceﬁtual mofor remedial approaches since 1964,
Meyers and Hammill (1976) found that the perceptual-motér
approach has been relatively ineffective in facilitating
readiness, cognitive or écademic growth.

Ano%her’prominent apbroach is that emphasizing psycho-
linguistic training. This approach is based on the Illinois
Test of Psycholinguistic Abilities (Kirk and McCarthy, 1961;
Kirk, McCa;thy, and Kirk.‘l968) which provides for deriva- '
tion of abbrofile of the child's communication behaviors.
These behaviors are grouped into reéepfive, expressive oro

organizing abilities. While not a test of specific intellec-
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tual or academic achievement, it seeks to measure abllltles
assumed to be basic to academic achievem:i.t (Kirk and
MeCarthy, 1961). Other authors of psycholinguistic
remedial systems have based their programs on the ITPA test
model (e.~., Bush and Giles, 1969; Minskoff, Wiseman, and
Minskoff, 1972). Hammill and larsen (1974) reviewed the
results of 39 research studies which attempfed t§ train

_ children in psycholinguistic skills as was measured by

the ITPA. They concluded thaf psycholinghistic training
was not successful either in training psycholinguistic
skills or in improving academic achievement. A study
analyiing the correlations between the ITPA subtests and
reading, spelling, and_arithmetié was canducted by Hammili,
‘Pg;ker. and Newcomer (1975). They found that bnly the
Grammatic Closure subtest discriminated between good and
poor readers, and that the correlations with the other
academic areas ﬁnvestigated were not significant. A general
failihg of many of the tasks used in the research on learn-
ing disabilities is poorly established construct validity
and/or reliability in samples differing from those used in
standardization (Mann and Phillips, 1967),

. Yet another approach to academic learning has been
_developed by Bereiter and Engelmann (1966). The Direct
.Instructlonal System for Teaching Arlthmetlc and Readlng
(DISTAR) is a highly structured, sequentlally programed
method which relies a great deal on rote memory and operant
conditioning in teaching basic'academic skills. The pro-

gram was initially begun as a means of teaching spe01flc
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language skills to culturally deprived children. However,
Hallahan and Kauffﬁan‘(l976) have suggested the amenability
of the approach in other areas, inciuding learning dis- .
abilities. Conversely, Meyers and Hammill (1976) suggested
that the program does not train the processes which underlie
reading. Rather, it focuses on teaching the skills of
reading to children not having severe reading disorders.
The program does appear to focus on the TEACHING METHOD
rather than theiﬁEARNING STRATEGIES. A review of the
current literature in the area of learniﬁg s*—~ategies by
the Air Force Human Resources Laboratory (AFL _. 1974)
gdﬁtended that such focus on'teaching mAy resu. . “*he
/&evelopment of inappropriate learning strategies 'hic are
"not transferable. A focus on rote memorization resv. .6 in
the child's having accumulated kndwledge which is not
meaningfully integrated.  Thus, in not teaching learning
strategies, this method discourages the child from develbp-
ing an awareness of his ability to develop new strategies

of learning.

Strategiesg of Ledrning

The Air Force Human Resources Laboratory (1974) defined
strategies as "...ways of selecting, storing.hmanipulatingg
managing, and outputting informatgpn.v[which] occur at all

levels of behavior [p.’ll]." In order to learn, an individual
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has to be able to memorize information such that responses
to a task’are changed as a result of either previous experi-
ence with the same task or previous relevant experience.
Thué, the individual must actively transform incoming
information into organized hierarchies (Inhelder and Piaget,
1964). Grouping, categorization, and linguistic meaningf&l—
ness are effective means of organizing material for recall
in normal-subjeqﬁs (Ring, 1976). The development and use

of efficient learning and mnemonic strategies has been

shown to change qualitatively with age such that the

active systematic manipulation of data, which facilitafes
memory and thus enhances pcrformance efficienéy. is n;t

as highly developed in young children as in older children,
nor as highly developed in children as in adults (@ege,
‘Bernbach, 1967; Bortner and Birch, 1970; Hanes, 19733 Lang,
1975; Levie, 1973; Mandler and.Stephens. 1967 Masur,
McIntyre, and Flavell, 1973; Neimark, Slotnick, and Ulrich,
19713 Nelson, 19693 Rosner, 1971; Williams, Blumberg, and
Williams, 1970).

Torgeson (1977) has pointed out that research in the
area of le;rning disabilities often fails to differentiate
between lack of performance and lack of ability. (In.othOr
wordsg, the child who does not perform well on a task
purporting to measure an underlying basic ability is
assumed‘to lack that ability (e.g., Wedell, 1970). Torgeson
-argued that, rathér. the child may be inefficiently applying
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‘that ability. This argument galins éupport when one reviews
some of the developmental theofies within the area of
learning. Reese (1962) suggested that instruction in

the use of verbal mediation may facilitate learning in
children who have not yet learned to use tﬁis strategy. He
outlined a "mediational deficiency hypothesis" which éon-
tends that "there is a stage of development in which verbpal
responses do not serve as mediators [p.'502].” Presﬁmably,
within this hypotlesis, training in the use of mediétors
would not facilitate performance. Conversely. the
"production deficiency hypothesig" (Flavell, Beach, and
Chinsky, 1966) states that there is a stage in development
where a child does not spontaneously use mediation strate-
gies, although these strategies are available to him.
However, when given ingtruétions to use these strategies,
task performance is gféatly facilitated. This view was
supported by Bortner and Birch (1970) who recognized that.
performance is not necessariiy a reflection of éognitive
capacity and thét performance can be altered by, for
example, changes in procedure of training, in organization
of the task, énd in motivation.

Theﬁe has been considerable research concentrating on
the development of organization of material for recall in
children. Much of this résearch has been based on the
developmental theories put forth by Piaget. For example,

Annett (1959) found that contiguity or complementary
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responses (i.e., items grouped naturélly in time and space,

e.g+, pencil and paper) were predominant from/age;'6 to 8,

| while similarity responses (i.e., items groeuped on the basis
of some common characteristic) were predominant from ages.

9 to 11; Similarly, Kagan, Moss, and Sigelu(l963) found
that relational or cbmplementary responses were predominant
during the first three grades, but that the proportion.of
relational responses decreased and the proportion of
similarity respbnses increased in later grades, Moely,
Olson, Halwes, and Flavell (1969) in testing the produc-
tion deficiency hypothésis found that spontaneous cate-

gory clustering increased sharply between grades three

and five. Bingham-Newman and Hooper (1974%) found that
training nursery school children in manipqlation of sequen-
tially differing material facilitated performance on post-
test tasks, while trainihg in manipulation of classifica-
tion materials had little effect on post-test performance.

Lange (1973), Moely et al. (1969), and Reigel, Taylor,

and Danner (1973) found that when children were directed

. to group according to category.inclusion. recall was much
superior to that of children not difected to use this

‘strategy. However, Scribner and Cole (1972) found that

aithough young children could make use of .categories in

organizing and mediating recall at the direction o: the

experimenter, the children failed to transfer this strate-

gy to similar items once direction had been removed.

i}
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Similarly, Keeny, Cannizzo, and Flavell (1967) found
that Grade 1 children who wvere not spontaneous reheafsers

1al recall,

could be taught to uge verbal rehearsal in
with concomitantly significant increase An recall score.
However, these children tended to Op rehearsal when given
the{opnortunity to do so.
| Denney (1974) argued that while the ability to organ-
ize material on the basig of similarity was available to
the young child, he is under no pressure to use this
method of organization until he begins his formal education,
Until that time, the Chlld is more likely to use the more
natural" complementary categorization. Denney concluded
that developmental changes may not be due so much to
internal organismic changes as to environmental changes
which occur at fairly consistent ages. Cole, Gay, Gli?k,
and Sharp (1971), Hagan (1971), and Moely et al. (1969)
also contended that the demands of the educational system
generate more organlzed and strategic approaches to learn-
ing in children. Similarly, Nelson (1969) gtated’ that
while the young child may actlvely engage in organlzing
input stimuli, he acquires more efficient strategies for
organization as he becomes older. He suggested that age-
related improvenent in organizatlon is the result of
replacing idiosyncratic organization with more common
methods. However, Nelson also suggeeted that thenyoung

child receives information passively, and that active and

N\
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efficient organization occurs with age. Moely et al. (1969)
presented a developmental table of the mediational responses
observed- in their research (a) Véfbalization of names
during study (frequent even in kindergarten); (b) verbal
labelling and rehearsal of names (infrequent before Grades
1-2) (é) self-testing (infrequent before Grade 3); and

(d) manual clustéring (infrequent prior to Grade 5). They
suggested that both self:tesfing and manual clustering are
indicétive of an active learner who organizes his owﬁ input
rather than reacting to the input as it is given. Thus,

_ = a
as Torgeson (1977) stated, cognitive processes are now

a

being considered as being dependent upon the child's

active application of“appropriate skills as well as upon

the child's biological ﬁéke-up and development.
This view was extended into the area of learning dis-
abilities by Torgeson (1977). He suggested that the learn-

ing disabled child has not learned to become an active

-participant in his own learning. Thus, this child may not

be aware that he can and should develop efficient learning

strategies. Until the child enters school, learning is

‘generally incidental based on concrete and natural rela-

tionships within his experience. quéver, once the child
is in school, he is expected to learn material for later
efficient recall. Thus, the child must learn té agsdociate
and-organize material which is ofteh presented in ways

which, -to him, are unrelated and are outside his‘previous
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experience. The learnlng disabled child may not have
learned to do this. Torgenon suggested that these children
may be more dependent on others in intellectual activities.-
They may not have had to learn to organize, to follow
instructions, or to complete tasks 'in early years. Simi-~
larly, McDonald and Soeffling (1971) noted that learning
problems may be a result of early linguistic and physical
environments, as well“as to family dynamics.

Klausmeir and Meinke (1968) and Lawson (197?) concluded
that providing the individual 'with information about a prin-
ciple fa0111tate§ learning how to learn. Klausmeir and.
Meinke (l968) emphasized the need to give stndents the prin-
ciples involved in attaining and uslng information as well
as the need to teach students how to organize material.
However, DlVesta‘and Walls (1968) noted that learning to
learn involve; not only learning specific concepi., but alsq
learning how to form those concepts. Anthony (1973) ana-
lyzed the results of seven reported studies on learning by
dlscovery. He found that successful discovery training,
where the 1ndi§idual‘is given'practice in discovering rules,
is more effebtivevin subsequent learning than is dldactic
tralning where the individual is given rules.

Reid and Gallagher (1975) and Bender (1976) demon—
“strated that actively involving the child in problem
solving facilitated acqulsmtlon of a conceptual general-

1zation. These authors_suggested that encouraging the

\
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child to actively manipulate materials to discover general-
izations for themselves was a more effective method of
teaching than merely giv1ng instructions, with necessary
repetitions, and answering any questiong. In other words,
the child m  be allowed to act rather than to just
model. Going one step farthér. and relating to the pre-
viously stated need for understanding of the organization
of material in order that efficient recall ocecur, Rozanova
(1959, asg reported by Smirnon and Zinchinko, 1969) found
that act1v1ty aimed at spe01flc goals resulted in better
recall of material than did activ1ty aimed at conditionsg
for ach1ev1ng a goal,

The effects of instructions on behavior and performance
was discussed by Bijou and Baer (1967). They emphasfzed
that differences in instruction ean result in slgnificantly
different behav1ors. This was extended into the classroom
situation by Allington (1975) and Lovitt and Smith (1972).
~Allington suggested that often the child is given instruc-
tions without first. ensuring his attention to the appro-
priate features of the task. Further, he suggested that
the child is often not given the opportunity to summarize
the application of a task to other situations, i.e., the
opportunity for appllcatlon of prev1ously taught skillsA
to the present task. Lovitt and sSmith (1972) stated that

consistent. clear description of the behavior required
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should be the first approach in attempting to change a
child's behavior. These authors contended that one
possible explanatign for performance below that of teacher
expectations is that children are not sure what is expected
because they have never explicitly been told wh;t to do.
Another factor is inconsistent and/or a barrage of instruc-
tions which may only confuse some children. They concluded_
that écademic behaviors such ag reading, writing or speak-
ing can be positively influenced by careful, consistent
instrdctions.

Work by Miller (1956) and Underwood (1951) has empha-
sized the importance of organization in memory. Similarly,
Cohen (1973) found that recall is affected by the organizing
strategy used by the individual. Learning .disabled children
have been depicted as unable :o organize and retain stim&li
in memory (e.g., Birch, 1964; Johnson and Myklebusf. 1967;
Strauss and Lehtinen, 1947). Freston and Drew (1974} and
Parker, Freston, and Drew (l9?5),lin studying recall per-
formance, found that learning disabled children dig not
take.advantage of externally organized material. Similarly,
Estes (1974), in looking at the digit spaﬁ.subtest.
suggested that an individual ma& not perform at the expected
level of his age group if he has not developed chunking
to the level common to his age. Levin (1970) and Levin and
Rohwer (1968) found that serial recall in children was

facilitated by verbal organization (sentences) which



’..26

sequentially related items in a list. The AFHRL paper
(197k4) elaborated some examples of mnemonic techniquest:

“(a) Visualization - For example, in trying to associ- .
ate a face to a name we may visualize a Mr. Carpenter as
hammering that long spiked nose of his into a wall.

(b) First letter -‘For example, in order to remember
the ordering of the 12 cranial nerves many of us have
learned the phrase "On old Olympus' towering top, a fat-
assgsed German vaults and hops.” The first letter of each
word is also the first letter of one of the major cranial
nerves;

(c) Peg word - For example, a person has previously
learned a serial list such as "one is a bun, two is a shoe,
thrée is a tree...," as a new word comes in it is visuall&
’associated with the corresponding peg word. .

(d) Narative chaining - Integration of each word to be
learned sequéntially into a story. |

(e) Method of Loci - For examplé. mentally placing items
in various distinct locations in your home [p. 417."

Their review of the research suggested that these techniques
are more effective in learning éerial recall and paired
agsociate lists than is rote rehearsal.

Cole et al. (1971) and Scribner and Cole (1972) found
that in order.to effectively use categories, children must
first idehtify the appropriate category clues during learn-

ing, and then use these cues effectively for retrieval
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during recall. While the child may bé aware that items

can be categorized, he may be unaware that he ce&n, and
should use this strategy ‘in appropriate learning tasks.

This was further substantiated.by Brown and Barclay (1976),
who suggested that training of specific memory skills

alone may not be effective in facilitating a significant
,improvément in cognitive functioning. The child may require
training in both mnemonic strategies and~their appropriate
uge. Similarly; Reigel et al. (1973) emphasized ;haf under-
standing of the organization of material is-; prerequisite
to undefstanding the actual material. In this respect, the
learning disabled child may'be far behind his peeré in that
not only does he not organize méterial, he may not realize
the necesgsity tovdo so (Torgeson, 1977).

» Speech is an extremely important connecting ageﬁt
between stimuli perceived and learning. ILuria (1969) stated
that "the procéss'of magtering human experience is by -
speech and leads to the formation of new methods of
activity...[p. 1287]." He stated that speech regulates
activity, first externally..then in whispered form, and
finally internally.

Jensen (1966) also emphésized the importance of verbal
mediation in learning. He stated that the nonmediator
makés motor responges directly to sensory inputs while
the mediator responds to verbal or other symbolic associa=-

tions resulting from sensory stimuli. Similarly, Luria
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can produce significant changes in percebtion and discrimin-

(1969) noted that verbal labelling with meaningful words

ation. Thus, verbal mediation allows for generalization
and transfer of experience rather than having responses
being specific to a stimulus. Jensen (l9§6) stated that
verbal mediation is a function of the avallability of

) mediational elements, e.g., labels, vocabulary, associa-
tive ability, and of the arousal level of the individual

to mediational actiyity. The arousal level is a function
of practice and reinforcement of previous verbal labelling
and mediating experience. Tasks which do not immediately
appear to be verbal do not tend to arouse verbal mediation
in childreh,who)have not developed these tendencies. The
Raven's Coloured Progressive Matrices test (Raven, 1960)
does not arougse verbal behavior in thosge children with a
high threshold. "fhus. they ineffectively attempt to solve
the problem on a perceptual level. Bridgeman and Buttram
(1975) suggested that the poor nonverbal reasoning perform-
ance of black children may be a result of ¥heir'ineffi§ient
use of verbalization of problem solving strategies. Jensen
(1968) had stated that a lack of spontaneous verbalization
is more detrimental to performance, on a nonverbal task than
to performance on a predominantly verbal test. Bridgeman
and Buttram (1975) found that significant race differences
in porformance disappeared when children of both races were

taught to verbalize their problem solving attack. They

’
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suggested that concepiual strategieg can be taught. and

that poor aeademic performance may be partially due to the
failure of schools. to explicitly teach these strategies to
children who have not already acquired them before entering
school. While this study was criticized by Humphreys (1976)
- for poor statistical treatment, it does suggest.a trend
toward improved performance after taught verbal mediation.
Studies by Zack and Kaufman (1969) and Chovan and McGettigan
(1969) indicated that vocal mediation also reinforced

: visual-motor performance.

Dornbush and Basow (1970) stateé that visual perception
is more dominant than auditory perception for young children.
Since'young children attend to only one stimulus modality at
a time, they may not attend well to auditory instructions
for visual material.’ Corsini (1972) found tnat kindergarten
children perforn best when both verbal instruction and con-
crete material are used. When verbal instructions were not |
present, the Chlld failed to actlvely code or mediate
instructions. He suggested that pairing verbdal instructions
and nonverbal cues may be an important factor in the develop~
ment of spontaneous internal verbal mediation. It has been
suggested that the degree of learning in learning disabled
chiidren was greater when vigual as opposed to auditory
presentation was used (Byran, 1972; Estes and Huizinga,

1974; Otto, 1961). Byran (1970) noted that learning dig-

ability may be related to poor development of mediational
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strategies, particularly verbal rehearsal. Sperling (1963)
also emphasized the importance of auditory coding and
(preferably verbal) rehearsal in visual tasks. Conversely,
Sapir and Wilson (1974) found [that symbolic verbal media-
tion facilitated trangfer fromythe auditory to the vigual
modality. '

-In reviewing the recent literature in the area of
modification of impulsive responding, BSender (1976)
concluded that, even more than strategy training, self-
verbalization of fhe strategies was an effective remedial
technque. In a study using first grade children, Bender
empioyed five different treatment groupss Verbal gelf-
instruction plus strategy training: strategy training only;
verbal self—instruction only; attention to materialé: and
no treatment. She found that training which included both
verbal sgelf- instrucfion and strategies was most effective
in reducing impulsive responses. She also found that gelf-
verbalization of strategies}was sfﬁghtly more effective
than general self-verbal instruction.

{

The preceding review of the literature in this section
would appear to have important implications for further
research in the area of leérning disabilities. The learn-
ing disabled child may not have devéloped age appropriatg
organizational and mediational strategies and the awareness

that he can effectively use these gstrategies in learning.
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This may be due in part to passive interaction with per-
ceived information, poor provision for appropriate
attention to new tasks, unclear or multitqﬁinous instruc-
tions, and poorly developed verbal mediapion skills.

Parker et al. (1975) and Estes (1974) suggested that it
may be possible through direct instruction to teach learn-
ing disabled children to use the organization around him

in order to facilitate performance. It has been suggested
that such training can be done through organizational
strategies, classification and grouping strategies, and
ingtructions in mnemonic devices, ag well as by teaching
the child to be actively involved in tﬁe uge of effective
strategies (e.g., Parker et al., 1975; Reigel et al., 1973;
Ring, 19763 Torgeson, 1977; Wirtenberg and Faw, 1975).v The
applicability of sﬁch training was shown by Stevenson,
Parker, Wilkingson. Hegion, and Fish (1976). They conducted
a four year study examining the effectiveness of v .
cognitive and psychometric tasks in predicting arit.w .ic
and reading achievement, and concluded that repeated prac-
fice in strategies focusing on learning and remembering,
e.g., remembering series of digits and words and organizing
according to strategies, may be an effective method of

improving cognitive skills.
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Information Processing

Chalfant and King (1976), in summarizing the more
widely used definitions of learning disability, noted that
specific processing dysfunctions are often an integral part
of these definitiong. Information processing models have
been put forth asg a method for understanding the psychologi=~
cal processes mediating between the sensory 1nput and an
individual's response. One such model was proposed by
Chalfant and King (1976). This model identifies five pro-
cesses, i.e., attention, discrimination, memory, integration,
and concept formation and problem solving, which mediate
between stimulus input which can be auditory, visual, or
haptic in nature, and response output, which can be either
movement or vocal. Inferences about the psychological pro-
cesses are made from behavioral responses. While thege
authbrs attempted to operationalize the processes with
questioné relating to the child's input and output systems,
input, processes, and output are not clearly integrated.

" In other words, while process weaknesses can be inferred
from tegt responses.,there is no direct relationship out-
lined between the method and type of stimulus input, the
8oncurrent style of processing, and subsequent form and type
of response. | ;

An information processing model which doeg integrate

input systems, processes, and output systems hag been



'-.IBB

broposed by Das et al. (1975). These authors based their

—

model on the theory of successive and simultaneo synthe-
ses put forth by Luria (1966a, 1966bv) .
On the basis of previous clinical work on per ons with

brain lesions (Luria, 1966a, 1966b, 1970), Luria (1 73) has

among three units of the brain in order to view the nature
of mental activity. The firsﬁ functional unit is located
mainly in the brain stem, the diencephalon, and' the medial
regions of the cortex. The function of this unit is to
reguléte and to modify cortical tone via the principle of
gradual changes and, thus, to provide control over incling-
tions and emotions. The secénd functional unit is located
in the posterior divisions‘ofvthe cerebral hemigpheres,
i.e., the occipital (visual), temporal (auditory), and
parietal (general sensory) regions of the cortex. This
unit, which works in accordance with the ‘all or nothing'
rule,‘ié involved with the reception, coding, and storage,
‘i.e., analysis and synthesis, of incoming information. The
third functional unit.is located in the anterior regions of
the cerebral hemispheres, i.e., the prefrontal regions of
the ¢ -tex (which reach complete maturation between the
ages of four and seven years). This unit is involved with
the formation of intentions and plans and the regulation

and verification of conscious activity.
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Luria correlated disturbances in information processing
with lesions in the second functional unit. He also elabor-
'ated on the hierarchical organization of cortical zZones
which characterizes this unit. The primary or projection
areas of the cortex receive the‘(information) impulsges,
which have been analyzed into elementary components, from
(or send impulses to) the periphery. The seéondary or
projection-association areas of the cortex are involved with
coding of elementary components (of incoming inforﬁation) or
the organizing of programs. The tertiary or cortical zones
of overlapping are responsible for the storage of (informa-
tion) impulses by enabling groups of (modal-gpecific) analy~
zers to work efficiently together in syﬂthesizing informa-
tion.

Luria suggested that . . individual has two esgential
integratlve modes whlch are avallable for the processing of
sensory 1nformation. namely, successive and simultaneous
syntheses. More specifically, successive synthesis was
‘Qlewed as being crucial to the processing of sensory stimuli
into a serially organized group which does not encompass ‘a
‘surveyable' system of relationships, while simultaneous
syhthesis_was viewed as being crucial to the processing of
sensory'stimulilinto a 'surveyable' system of relationships.
Based on studies of adults with specific and specified
brain lesions, Luria has presented evidence which linked

successive synthesis with the frontal and fronto-temporal
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regions of the brain and simultaneous synthesis with the

-

occipito~temp6ral regions of the brain. Lesions in the
frontal and fronto~temporal regions were reported to result
in a general inability "..;to integrate individual motor
and acoustic stimuli intofsuccessive. serially organized
groups" (Luria 1966a, p.;125). However, lesions in the
parieto-occipital regions were reported to result in a
general inability ”...to‘integrate individuél visual or
tactile stimuli into éimulténgous and, in particular,
spatially organizec groups" (Lhria. 1966a, p. 125).

Dealing with just presentation, as opposed to integrafion
of material, Dornbush and Basow (1970) suggested that |
sequential or suécessive presentatioh facilitates auditory
reééll. while simultaneoué pregentation facilitates visual
recall. McFarlané—Smith (1964), Lashley (1960, ahd:Pribram
(1958), although subscribing, to varying degrees, to the
concepts of paréllel (simultaneous).and'serial (successive)

procesgsses, do not fully agree on the localization of these

e

cortical processes.

Sir ~aneous processing refers to the integration of
ununited stimuli into contemporaneous, primarily spatial
groups. In this type of processing, any par; of the resﬁlt
can be examined, regardless of its position in the whole,
Luria hypothesizéd that simultaneous syntheéis is of three
varieties. 8ince it may occur during direct perception

(input), in memory, and in complex intellectual processes.
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In direct perception, essential elements of -a stimulus - ~
gradually distingﬁished. then are synthesized into a

gingle gnity. Luria contends that this kind of formation
is, even in the case of the acoustic analyze: oprimarily
spatial. Mnemestic processes refer to the recéll and organ-
ization of stimulus traces. For example, thé individual may
reconstruct the gestalt of a visual image when only portions
of the image are given consecutively. In co@blex intellec-
tual processes, simultaneouS‘representation of tﬁé compon=-
ents of a system allows for su;vey and determination of the
relationships between components.

Succeggive processing refers to the processing of
information in serial order. As opposed to gimultaneous
'processing. the group is -not completely éurveya%le at any
one point in time. Succegsive processing is‘aISO‘hypothe-
sized as being of three varieties, namely, sensorimotor
(input), mnemestic, and complex intellectual. An example
of sensorimotor perception is sequential components of a
skilled movement, e.g., writing. Luria refers to the
mnegtic variety as "rhythmic" or "kinetic melodies" where
each stimuli éuppofts the next link in a successive action.
Luria cites human speech as the most obvious example of
intellectual successive processing.

Based on the formulations of Luria (1966a, 1966b),

Das et al. (1975) have viewed information integration in

terms of four basic units. The first unit, or Input Unit,
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is comprised of two alternative methods by Which a gtimulusg
can be presented to the extero-, intero- or proprio-
ceptors, namely. parsllel (simultaneous) presentation or
serlal (succegsive) presentation. Immediately after presen-
tation, the stimulusg ig registered (simultaneously) by the
second unit, or Sensory Register or Buffer, and is trans-
mitted (serially) to the third unit, or Central Procéssing
Unit. In accordance with the requlrements of the task, the
fourth unit, or Output Unit, determines  the appropriate
(successlve or slmultaneous) organization of output. Thisg
model is illustrated in Figure 1.

The relationship between the Buffer and the Central
Processing Unit has been conceptualized by Das et al. (1975)
as reciprocal, i.e., the Buffer interrupts the Central Pro-
cessing Unit in order to subsgequently force the Central
Processing Unit to accept sensory 1nformat10n. However, the
Central Processlng Unit has been conceptualized ag being
responsible for the interrogation of the Buffer as a means
to determine if anything is in the Buffer and if so. to
allow a transmission to be made. The Central Processing
Unit is comprised of three'major components. Baged on
Luria's.(l966b) findings. each of these components has been
identified with the functions of speciflc areas of the
cortsx. The processing of separate 1nformatlon into simul-
taneous groups has been attributed to the occipital-parietal

area, while the processing of discrete information ingo-
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temporally organized successive series has been linked to

the anterior regions, particularly in the fronto-tempora.

~area. The third éomponent,‘which enables the formulation

of coded information into the best possible plan for action,

has been linked to the frontal lobe. Thus, the former two
components are concerned specifically with the coding and
storage of information, while fhe planning, regulating or
controlling of conscious behavior has been attributed to
the latter component.

Das et al. (1975) based their formulations on those of
Luria (1966a, 1966b). However, Luria would appear to view
information processing as a function of brain areas and
their interrelatioﬁships. while Das et al. would s?em to
have extended Luria's conceptualizations to iﬁ;iude both
input received and output emitted by the individual. Both
concepfualizations are rather boldly theoretical in that
Luria, basing his generalizations on the effect of localized
brain lesions on behavior, formulated the hypothetical con-

structs "sim»ltaneous" and "successive" syntheses and has

ascribed them to basically different areas of the brain.

"However, while the generalizations are based on those of

Luria, the model has attempted to examine these processes
{ N ,

without emphasis on brain localizations. In simplified

terms, a common denominator betweén the two conceptualiza-

tions would appear to be (i) the.entry mechanisms or stimu-

~1i, (ii) the internal mechanisms or processes which enable

-

e



N TB - ,
.o k40

the assimilation, analysis, storage and retrieval of infor-
mation, and (iii) the emission of observable, measurable
behaviors (ef., Chalfant and Scheffelin, 1969). The firgt
and third components have been investigated most.frequently
since they are more amenable to experimental manlpulation.
However, the gecond component does not afford direct

obgservations, and has thus relied on inferential or corre-

lational analyses of experimental manipulations to the flrst

and third components.

The initial component may be regarded as encompassing
the entry mechanisms by which information enters the
organism; essential to this componen. is the delineation of
qualitative aspects of task-specifiq information. Informa-
tion may be acquired by ‘any of the various sensory modali-
ties (e.g.. visual, auditory, tactual, olfactory, taste,
klnesthetic. and/or equilibratory). and can be regarded as
being independent of or dependent on environmental Cues
which either facilitate or inhibit previously and/or
presently acquired learning skills. Within the suﬁéequent
component, conceptualized as encompassing the processing
mechanisms, incoming information. which has been converted
’(via the neurophy51ologlcal and biochemical mechanisms)
from one form of phys1cal energy into ana;n;;vform of elec-
trical potential energy, to some exten: relics on the
assimilation, storage, and subsequent retrieval 6f pre-~

viously converted sensory information. This component

L~
e
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relies heavily upon previously used strategies of processing
information as well as on the success experienced by the
individual with any one strategy. While the model assumes
that the individual has both successive and simultaneous
processing available, selection of one or both of the modes
is dependent upon cultural and genetic faétors and upon the
demands of the presented task. Finally, within the concep~
tualized final product component, the-processed sensory
information is emitfed ag overt behavior& e.g+, verbaliza-

tions or gestures, alone or in combination with covert

behavior, e.g., reasoning.

Thé two centrally-mediated modes of'processing were
proposed as alternatives to the ability-level model postu-
lated by Jensen (1970). The two modes, .successive and
simultaneous, are not postulated as being hierarcﬂical.
However, for some tasks, one process m;y be more efficient
than the other.

Through the use of factor analyses, investigations
have extended and operationalized Luria's formulations in

samples of school children. Successive and simultaneous

modes of processing information have been. shown to be stable

individual-difference variables in relation to IQ groups

(Das, 1972; Jarman, 1975), age groups (Das ané Molloy,

19753 Molloy, 1973), reading abiiity (Leong, 1974),

learning disability (wWilliams, 1976), socioeconomic stztus
(Das, 1973a), éultural gfoups (Das, 1973b} Krywaniuk. 1974),
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and achievement levels (Krywaniuk, 1974)} The actual tests

used will be more fully described in later chapters.

One fairl& consistent finding has been that many
children experiencing academic difficu;xy are deficient in
sequential strategy skills. Meier (1971) and Leton (1974)
stated that leafning disabled children have difficulty in
processing sequential information. Richie and Aten (1976)
and Jesseau (1974) found that reading disabled children have
poorer ability in auditory nonverbal and visﬁal sequences,
respectively, than do childrén with adequgké reading abili-
ty. Similarly, Badlan (1977) suggested that the poor per-
formance of retarded readers on aud1tory-v1sual integration
tasks is due to poor temporal (auditory) sequential memory
rather ‘than to poor intermodal integration abiiity or to
temporal spatial transfer difficulty. Krywaniuk (1974) alsgo
found low achievers to have poor vefbalAsuccessive skills.
Noelker and Schumsky (1973), in comparing sequencing,
’mehory'for form, and memory fof bosition,inqnormal and .
retarded readers, found that memory for position was the
best discriminator between normal and retarded readers. The
sequencing task, which does réquire position memory, was the
second best discriminator., -

Senf (1969) noted the difficulty of learning. disab ed ~

chlldren in consistently following instructional demands

and in consistently ordering stimuli. Simiiarly, Bloom an
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Broder (1950) found that low aptitude college students do
not engage in sequential.construction of understanding.
They also frequently fail to read or to try to comprehend
instructions. Bloom and Broder (1950) also found these
students to be more passive responders, relying on a few
clues, a guess or an impression. rather than actively and
sequentially attacking a problem. In the samevlight,

- -

\{Ertenberg and Faw (1975) suggested that the learning dis-
abled child attacks new problems in a trial-and-error man

r, rather than actively and sequentially attacking the

problem on the basis of previous successes. Concomitantly,
Byran (l972j suggested that the use of a mediational strate-
gy appears to be necessary in mastering auditory and visual
sequencing, and that learning disability may thus be related
to poor development of mediational strategies.

Luria hypothesized the mnemestic variety of successive

"kinetic melodies” where each stimulus
supports the n xt‘link in a successive action. Eakin and
Douglas (19?1) tated that autométized beha: tors are those
which are highly practiced, and thus require a minimum of
conscious effort for efficient execution, e.g., walking,
?eading. talking. A\disabled reader has not automatized
thg process skills of keading. They confend that poorly
developed automatic habits are most notiéable when the child
is faced with sequential izfrial, gsuch as serial memory and

massed serial performance (

«g+y WISC-R Picture Arrangement
\ .
/ ‘ \

\

\

\
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subtest). It would appear that oral reéding disabled
children have not developed gimple automatic habits although
comprehension may be unimpaired. They suggested that arith-
metic achievement also relies heavily on automatized compu-
tational habits. | '

Goldman (1972), studying the learning stirategies of
undergraduate students, emphasized the utility of including
strategies in étudies of learning and recall. A review of
the recent literature has revealed a growing awareness on
the part of educators,of the importance of focussing on /
deficiencies in strategies of information processing as //
opposed to observed weaknesses in auditory and/or visual
percéptual and/or expressive aréas.\ D*'Annunzio and Steg
(1974) have stressed the importance bf knowledge of a
child's learning strategies; in other words, noting a
child's response to a presented gtimulus will allow clini-
cal inferences to be drawn regarding the child's operationél
strengths and weaknesses. Similarly, Whimbey (1976) étgted
that in order to teach a child to learn, the educator must
uncover the child's thought processeé in order to teach
each step involved in problem solving. Sabatino and Hayden
(1970) conceptualized that information processing behaviors
may offer a systematic method of relating prescriptive
teaching inputs to specific strengths and weaknesses. Simi-
larly, Estes (1974) has pointed out the need for understand-

ing the correlates leading to specific intellectual
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competence or incompetence. Findings of Klausmeier and
Meinke's (1968) study, which used university students,
have supported the feasibility and effectiveness of teach-
ing tas#-specific strategiés. In other words, providing
subjects with instructions which taught a strategy of
learning facilitated performance efficiency.

The instructioﬁal amenability of one of the strategies
in the Das et al. (1975) information processing model,
namely, the successive processing strategy, has been demon-
sfrated. Investigating the relationship between school
success and successive and simultaneous processing strate-
gies, Krywaniuk (1974) concluded that ﬁigh achieving chil-
dren were éo functioning as a result of having mastered both
successive and simultaneous strategies, and being able to
match the appropriate strategy with the demands of a specif-
ic task (ef., Cole et al., 19713 Scribner and Cole, 1972).
In confrast. children who were low achievers, for example,
in reading skills, were characterized as having poor vérbal-k
guccessive processing skills. Subsequently, Krywaniuk
designed a non-academically oriented intervention program
which emphasized a verbal-successive strategy. ‘Results
indicated that the intervention program was successful in
that improvement was generally noted in perfoFmance, and
factor loadings were succegsfully altered. Aﬁiunexpected
finding, however, was the improvement in word recognition

¥

(on the Schonell Graded Word List) which Krywaniuk also
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atiributed to the intervention program. In other words,
training in verbal-successive skills resulted in greater
facility at word attack skills and thus a gain score in
word recognition. The results of this program support the
interpretation that successive processing is a trainable
strategy.

Another study which supports the successive-simultan-
eous information processing model was conducted by Bergan,
Zimmerman, and Ferg (1971). This study, which preceded
those of Das, was an investigation of the effects of con-
tent and gréupings on sequential recall. The results of
their factor analysis yielded three factors; memory for
multiple units, memory for single units, and achievement
andljntelligence. The first two factors are clearly similar
to simultaneous and successive processing, respectivély.

An inférmatibn processing oriéntation is indirectly'
supported by research which demonétrates that children per-
ceive and process stimuli in two eséential‘ways, namely,
as parts of the‘whole stimulus and as a whole stimulus
(e.g., DeHirsch, 19733 Goins, 1958). Quite apparent is the

conspicuous similarity to successive and simultaneous pro-

%
o

cessing, respectively.

The child with learning difficulties may have probiems
in either the registration or the integration of information
(Das, 1973c). Whereas the regiétration of information may

be a function of attention, integration may be a function of
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successive nd simultaneous processing as well as the épeed
of synthesis of information. It was suggested that remedi-
ation must be concerned with determining the cause of the
difficulty and formulation of an appropriate program. In
this framework, the identification of problem learniﬁg éreas
i1s not viewed solely as the procedure of isolating specific
deficiencies, such as problems of sound blending in reading
exercises. Rather, it requires the identification of the

-

deficient or approprlate strategies of processing specif-

icfinféfha:; ) fus, while previously mentioned remedial
Thollnguystic training and perceptual-
motor -t g : J#F¢us on dlscrete processes, a remedial

. HL successive- simultaneous processing
model would focus on strategies encompassing these dlscrete
processes. In other words, the =hild would be trained in
organizational and mediational strategies, which he could be
taught to transfér to discrete skills. This would seem to
Pbe a viable alternative, one ﬁhich would place the focus of
remediation on a sometimes forgotten aspect of learning.

As WVeeker (1964) stated, it "would seem that teaching the
ability fo learn should be considered as equally important
to é goal as is a mastery of the presribed content [p. 47."

To date, there has been little remedial focus on the type

of internal processing employed by the individual.
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A theoretical basis for such a remedial approach how-
ever, exists in the informafion processing model outlined
above. Before Krywaniuk's (1974) thesis, Molloy (1973) had
considered the need to defermine whether, in fact, the
inferred processes of simultaneous and successive syntheses
play differential‘roles in determining the effectiveness of
a child's performance on cognitive tasks. He had aléo
- stressed the need to determine if individual preference for
an inappropriate mode of processing can be modified.

;ﬁplicatiqns from previous, although indirectly rela=-
ted, research which has been diséussed in the preceding
chapter would seem to suggest that a child's performance on
cognitive tasks ig, indeed, affected by strength or weakness
in the inférredvsimultanéous and successive integration pro-
cesses. For exaﬁple. learning disableg chiliren have been
.shown to be weak in sequential skills (e.g., Meier, 1971).
More directly related evidence has been provided By Krywan-
iuk (1974) who found low achieving children to be deficient
in verbal-succeésive processing skills. Cummins and Das
(1977) have shown that while children with high levels of'
reading achievement were high in both.successive and simul-
taneous modes of processing, children who are-expériencing
difficulty in reading are dependent upon the (inefficient
or poorly developed) successive mode of processing. If,
as was suggested by Torgeson (1977), a learning disabled

child is an inactive learner whpﬂis not aware that he can,
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and should develop efficient learning strategies, then
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modificétion or devélopment of individuél prdcess prefer-
ences should be a viable remedial technique. Many authors
contend that teaching the individual how to learn is an
important, although often neglected, part of formal educa-
tion (e.g., Brown and Barclay, 1976; Meeker, 1964; Reigel
et al., 1973). Krywaniuk (1974) demonstrated that cognitive
performance arid word reading abilify were facilitated by a
non-acédemically oriented intervention prbgram;

While the research by Krywéniuk (197#)-haslsuggested
that remedial intervention can increasge test scores and
change factor loadings, the focus now must be in researching
the applicability of this model to the classroom situation.
In other words, will femedial intervention stressing one or
another mode of information processiﬁg alleviate academic.
learning difficulties and facilit#te academic achievement.
Independent findings from other researchefs have -suggested
that training in strategies stressing one or both mbdes of
information procéssing'does‘indeed transfer to academic- |
1eafning situations. Hays and Pereira (1972) conducted a
two year study, follow1ng klndergarten children on into
Grade 1, which 1nvest1gated the effects of memory tralning
on réading ab;llty. The flrst year involved intensive
small group trainingfin visual memory, while both,visuél-and
auditory memory were trained in the second year. Focus was

on meaningful association and classification, visualization,
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and verbal rehearsal. They found that the technlques used
resulted in a gignificant improvement in reading achieve-
ment, as measured by the Gilmore Oral Reading Test. for the
experimental group. The teééﬁers involved felt that
improved attention developed by the training program
resulted in better ability to absorb ingtruction. Talcott
(1971) reported "fairly good luck" with a program which
incorporated visual, auditory, and factile sequencing
activities related to visual and printed stories in reading.
Similarly, Hallenback (1976) found comic strips useful in
developing sequencing, abstract thinking and classification

abilities.

Summarx‘

" In the interest of clarity, the essence of this chapter

' can ‘e summarlzed in p01nt form:

l. The area encompassed by the term leérning disabilities
is wide, with unclearly defined limits ag¥ fraught with
divense’aefinitions. diagnostic and remedial techniques.

-

2% Recent emphasis in the area has been on the obgervable
behaviors of learning disabled/éhlldren. f

3. Although information processing models have.been pro-
posed, the underlygng psyéhologiéal proceéses have to
be inferred from observable behavior.

A, Currently popular remedial approaches tend to foeus on

discrete psychological processes and have been
B
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relatively ineffective facilitating either cognitive
growth or academic performance.
The ways' in which an individual learns, i.e., strate-

gies of learning, have been shown to be importaht

modifiable factors in individual performance.

The learning dig;bled child is often assumed to lack
ability in a péycholdgical process. However, poor per-
formance may be a result of the child using inefficient
strategies, rather than a lack of the ability itgelf.
Strategies which have been shown to be weak in learning
disabled children include poor organizétioh of mater-
ial, 1nact1ve partlclpation in. learnlng..poor aware-

ness of when strategies should be\used. and poor use-

‘«
) L

of verbal mediation.
A«dﬁdel of information prc:. :sing has been suggested
which 1ncludes two intzgrat.-e processes. These pro-

cesses, successive anc simut:aneous, can be consgidered

as methgds,by which the wraiﬁ:codes ihfo?ﬁation. They ™

can be involvedéin different tasks to different
dégrees or at different levels of domplexity.q
Succeéessive and simultaneous modes of information pro-
éessing have been shown %6-be~stéble variables in

exaﬁining individual differences within and across

varying samples. -

T_Inter&ention programs, one of which waé derived from

TR

> e . ’ K i ’ S
the'successive~gimultaneous model, have been conducted.

. g:'»,.
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In general, they show that strategy training can

improve academic performance.

Thus, the groundwor; has been laid f&r'an intervention
study which investigates the extent to.which strategy
trainlng may lead to not only better performance in succes-
give. or 81multaneous processing, but to 1mproved performance

in some academic tasks such as reading znd -ithmetic.
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CHAPTER III

EXPERIMENTAL PROCEDURES

A DESCRIPTION OF THE SAMPLE AND TESTING PROCEDURE

. Selection of Subjects p

Sixty-eight C.ude 4 cnildren from.the three schools.sf
the Canadian Arme = - Lces, Edmonton, were used in thinﬁ
,\\

present study. The .unadian Armed Services schoobﬁﬁﬁﬁre
used since the author and his wife had worked exteneively
in these schools in previous years and were on good terms
with teachers and administrators. Total time, inclu;ing o 3
group testing, for each child involved in the study was
between 20 and 25 hours per child. Since more than half of
this time was spent with each child on an individual-basgis,"
teachers hﬁd considerable reorganization of teaching ;ched- ;
ule and repetitlon of material missed by experimental sub=/ 9\
jects. Thus, teacher and administrative cooperation and
goodwill were vital.

One redson for choosing Grade 4 students was that these
teachers were most cooperative an&. in the flve classrooms,
had the greatest enrollment of the upper primarx grades.
' The ages of the children ranged from $01.2 months to 137.6
months with a mean age of 113.9 months (SD=6.91).

Selection of subjects was based on the scores from the

Metropolltan Achlevement Test (MAT): Elementary Battery-
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Form G. An achievement test was used since it was a logical
basis from which to determine academic level. Although the
Canadian Test of Basic Skills was administered twice during
the school year by each classroom teacher, these were not
given at the same,time'in all schools and thus all scores
‘ﬁ;re not available for use in determining remedial groups.
The MAT was gelected since it is nof one used in‘these
schools, thus avoiding any practice éffect from previous
administration. Each MAT battery (e.g., Primary I, Pfimary
II, and E;ementary) has at leaststhree forms. The battery
used was'épecifically designed for Grades 3 and &4 and has
percentile and stanine norms for the beginning and end of
each year. Thus, it was possible for different forms of
the MAT to be given at pre- and post- festing sessfohs.

A second reason for choosing Grade 4 studenté} was ‘that
the reliability data for the MAT, as given‘in the manual, .
wére for tests administer;d,at&the beginning of Grade 4.
Although the MAT was aténdardized in the Unjted States, post
hoc analysis of data from the present study,irﬂicate@ that
the Canadian Test of Basic Skills and the MAT yielded simi-
lar scoring patterns for the student. -
The MAT ié composed of seven subtests, and two gseparate

derived composite scores for reading and mathematics. Sub-

tests include "Word Knowledge," "Reading," ALanguage,"«

E el

"Spelling,"” "Mathematics Computation," "Mathematics Con-

N

cepts,"” and "Mathematics Problem Solving." The composite
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X
score for reading is a summation of the child's scores on
"Word Knowledge” and "Reading." The composite score for
mathematics i1s-a summation of "Mathematics Computation,"
"Mathematics Concepts,” and "Mathematic Problem Solving."
Raw scores on subtests can\pe coanrted to gréde equiva-
lents, percentile ranks, and stanines. Table 1 shows .the
stated reliability coe;fieienfe for each of the MAT sub-
tests, Form G, adminigtered at the beginning of Grade k.
The composite scores for readingxgnd mathematics had the
highest reliability coefficients.\
The NAT was adminlstqud‘ln its- entlrety on a group
~bpagis in each school to ail 104 chlldren in ‘Grade 4- Sub-’
tests were administered in the sequence 1n/wh%§h the test
booklet was designed. Each subtest was adminlstered on
the same day to all five classrooms. Administratlon of the
testlwas done over one week in October, l9?6;gwith "Word
Knowlédgé" being given on the morning of the fkyst day,
"Reag}ng" the morning of the second day, "Language" in the
morningléf the third day, with a five minute break between
parts A and B, "Spelling” in the afternoon of the thi?d d;y.
"Mathematics Computation” in thgmmorning of the fourth day,

N\
N

"Mathematics Concepts” in the afternoon of the fourth day,
and "Mathematics Problem Solving“ on the morning of the K\\

fifth day.

-

Folloﬁing testing} each test booklet was scored, #%he

¥

-''derived scores found, and the mean of the reading composite

s
! N -
iRy ‘“ﬁ
1 »
»
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Table 1

Reliability Coefficients and Standard Errors of Measure-
ments of Metropolitan Achievement Test Subtests

- Std. Error of Meds.
SUBTESTS R{K=R) R(S-H) RS SS GE

WORD KNOWLEDGE <94 .95 2.5 2.7 3
READING .92 .93 2.5 3.9 o
READING COMPOSITE .96 . .97 3,5 2.5 3
LANGUAGE <93 93 2.8 3.5 o4
SPELLING .96 .97 2.0, 2.2 .3
MATH. COMPUT. .88 91 2.2 3.2 .3
MATH. CONCEPTS .90 91 2.4 3.7 yn
MATH. PROB. SOLV. «91 93 2.0 3.5 4
MATH. COMPOSITE .96 <97 4,0 2.2 o2

<

R1 Reliability Coefficient

K-Rt Saupe'd Estimate of Kuder-Richardson Formula °
20 Reliability

S-H1 Split-Half (0dd-Even) Coigficients
| R

¥
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A\
and mathematics composite scores was calculated for each
child. These composite mean scores were rank order:é and

trlchotomized. " on this basis, three groups of chlldreq

\
A

were formed across the five classrooms, i.e., "Selow \
Average." "Average," and "Above Average." Those chiidreA\

J
who had erade equivalent composite score means between 2. 5\\

and 3.2 'were deqlgnated as "Below Average;" those whose

\_ scores were between_3.7 5 were designated as "Aver-
age1" and those whose scores whkre above 5.6 were designated

s\"Above Average." Those children designated as "Above
Avefége" (36 children) were not used in the present study.

The scores of the 68 remaining chlldren were rank

ordered for both the "Average" and "Below Average" groups,

: AN
with 34 children in each group. These children were then

/

alternately éblected for elther the Control group or the
\

Experimental grqu, g1v1hg l? children in each of the four

groups, i.e., "Below Average" Experlmental. "Below Average"
Control, "Average" \Experimental, and "Average" Control.
Table 10 (which appears in Chaptér V) shows the distribution
of exoerimpﬁ%al and c nfrol subjects, and further subdivi-
sion according to sex, within the five dradg 4 classrooms of
the three:schools.
To test for the significance of differences between the
"Average" and "Below Averag " scores, analysés,éf variance
(ANOVA) were computed on the \Grade Equivalentheading and

Mathematics Composite Scores. Both ANOVAs revealed
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significant differences between the "Average" and "Below :
Average" gcores (Readings F=43.91, df 1/64, P<.00ly
Mathematics: F=79.79, df 1/6k, P<.001). Since the ANOVA
was based on collapsing the Experimental and Contro;
groups, a t-test for independent heans (Winer, 1962) was

used to test the differences between "Average"™ and "Below

~Average"” scbres in both the Experimental and the Control /

5

groups. These t-tests revealed significant differences

between "Average” and "Below Average" scores in the Experi-

_mental group (Reading: t=5.44, df=32, P<.00l; Mathematics:

t=6.34, df=32, P<.001), and "Average" and "Below Average"
scores in the Control group (Reading: t=4.49, df=32,
P<.901: Mathematics: t=5.76, gf=32. P<.OOI); Separate
t-tests for independent means (Winer, 1962) confirmed that
there was no significant difference between the Control and
fhe Experimental grdups for the "Below Average" or the
"Average" subgroﬁps.

School Cumulative Files and Heaith Records were exa:
ined to ensure the exclusion‘of children with history of
orolonged disease or Seizures.‘and children wf%h IQ's below
85, No:children éould be exclndéd on these bases. Files

were also checked for any noted vigual or auditory problems.

- Children who had had lenses prescribed were always seen

wearing their lenses. 1IQ scores, as measured by the Otis
Lennon, Elementary I Form.J, ranged from 95 to 127 (X=109.38;

SD=7.04). T-tests for independent means (Winer, 1962)
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confirmed that there was no significant difference between
the IQ scores for Experlmental and Control groups or for
the academically "Average" and "Below Average" groups
(t~-lﬁl7. df=66, P>-05l t=1.,71, df=66, P>. 05, reépectively).
These scores were from testing done by the school princi-
pals in September, 1976.

| While the "Below Average" %roup in the present study
was not designated as, or asédméd té be "lgarniﬁg disabled,"
it did conform to four of the five components of learning -
disability suggested by Chalfant and King (1976). Thé com~-
ponents were task failure, exclusion factor, physiological
factor, and discrébapcy component. The children were at
least one year behind grade plgcement in academic achieve-
ment, and since the reading and mathematics-cbmposite'écores
.had been averaged to arrive at\group placement, - children
were often farther behind in one. or the other (task failure);
none of the chlldren ev1denced mental retardation, sensory
or phy31cal handicaps (exclusion factor)x none of the chil-
dren ev1denced genetlc varlations or bilochemical irregulari-
’tles (physiological factor); and academic functioning level
was below that expected from intellectual functioning lgvel
(discrebancy component). By the end of intervention, it was
clinically apparent that many of the children had "deficits”

in one or more of the psychologicél processes designated by

Chalfant and King (1976).
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Administration of Primary Test Battegxl

The successive-simultaneous information proceséing
model was discussed in Chabter II. Previous research con-
cerning the successive-simultaneous processing model (e.g.,
Das, 1972; Das, 1973Db; Kirby, %976) has consistently used
a set battery of tests. Of these tests, six were used in
- the present study since previous research has revealed them
to load consistently on the successive, simultaneous or
speed factor. The folléwing six tests, hereafter referred
tosas the Primary Test Batte;y. were useds Raven's Coloured
NProgressive Matrices, Memory For Designs, Digit Span-For-
ward, Color Naming, Serial Recall, aiid Free Recall.. Pre-
vious research has shown that Free Recall, Serial Recall,
and Digit Span-quward load consistehtly on the successi?e
factor. The Raven's Coloured Prog;essive Matrices and
Memory For Designs have loaded consigtently on the simul-
taneous factor while Color Naming-has loaded on the speed
factor. The Bender Visual Motor Gestalt Test and the
Schonell Gréded Word List were also administered in order to

provide a quick evaluation of a child's perceptual motor

- g

1All testihg. both group and ihdividual. and all remediation

in the pregent study v 2 conducted by the author and his
wife, a certified psychologist who has done extehsive test-
ing and remedial prégram planning under the'Learning Disa-
bilities Fund. Pre-test%pg on thg MAT was done by the
author, while all other pre-tests were done, on an individ-
ual basis, by his wife. ‘

’
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of a child's ability to
recognize words, resgectiyeiy. These eight tests, collec-
tively, will be hereafter referred to Bs the Marker Tests.
A1l Marker Tests were administered on ;n individual
basis to each chi;d- Testing was done on a school-by-
school basis during November ahd December, 1976, and
children in each school were tested in a random order/
Each child was seen on two separate, successive days, with
the Raven'sg Progressive Matriges. Memory For Designs, the
Bender Gestalt and the Schonell being given on the first
session, and Digit Span-Forward, quor Naming, Free Recall,
“and Serial Recall being given on the second day. The order
ibf presentation was identical for each child. Each session

averaged 45 minutes per child. ™. » tests were #hy

scored by the author, with the exccpiion of the Sggd

the Bender Gestalt, which were scored by the author's wife.

(a) Raven's Coloured Progressive Matrices (RCPM)

Ease of administration and the requiréﬁent of few verbal
instfuctions have reshlted;in the~RCPM (Raven, l960)_being a
widely used culturaliy-redu¢éd test of intellectual reason-
ing for‘children of age five to 11 years. Consisting of 36

matrices or designs, each having a part which has been

remove the task is to choose the missing insert from six
possiblealternatives. The 36 matrices are grouped into
three series, each series comprised of 12 matrices of increas-

ing difficulty. The earlier series require accuracy of



digscrimination, while the latter series involve analogies,
lpermutation and alternation of pattern, and cther logical
relations. Each child responded on the standard fo n.

The total number of correct responses was recorded.

(b) Memory For Designs (NFD)

“ Developed by Graham and Kendall (1960), this test has
become one of the most popular tests for the assessment of
brain damage in both children and adults. However, in the
present study, its nuroose.is to merely provide a memory
task of desiegns. The test material coﬂsisth ol 7 simple
straight line desiens which the subjec is shewn one at a
time for five seconds each. The subj: s'tar.. i: to .
reproduce from mémory each of the 15 designs. Each child .
was given one sheet of 83" x 11" wh'te paper, placed |
lengthwise in the usual position for writing. The actual
stimulus cards from the test (5" x 5") were held at right
angles to the child's line of vision, 18 inches from his
eyeé. Anvobjéctive scoring system has been d;veloped which
encompasses the designation and subsequent summing of

numerical values to the qualitatively different errors.

(¢) Serial Recall (SR)

Présented individually by means of a tape recorder, the

v subject's task is to recall vérbally, immediately following
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each presentation, 24 groups of four words which"afe eith@%
acoustically similar (e.g., man, mat, and mad) or ’ﬁeutral'
(e.g., day, hot, andncow). Each series of four words is
scored for words in the correct serial position. Thé

maximum score is 96.

(d) Free Recall (KFR)

Presented individually by means: of 2 tape recorder{
the subject's task is to recall verbally, immediatgly
following each presentation,‘zu groups of four words which

.

are either acous%ically similar (e.g.. man, mat, and mad)

or 'neutrald (e.g., day, hot, and aow). Each series of

four words is scored for the total number of words'correctly
recalled. The maximum score is 96. The list of words .given

in this test is identical to the list given in the Serial

Recall task.

(e) Célor Naming (CiV)

This task is based on one of the three develOped by
Stroop (1935). In the present study, the task was presented.
on a white background card (28" x 30;). having eight rows of
colored_bars with five positions in a row. The colored bars
were 3" long and 3/4" wide. Red, green, yellow, and blue |,
bars wére alternated, to a total of 10 bresentations of each
color, in replication of the Stroop task. The child was

plaéed seven feet from the card and after being familiarized

s
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with the working -of a stopwatch, was asked to name each =
color, successively by rows. The score is the time, in

seconds, 1t takes *+he child to complete the task.

(f) Digit Span-Forward (Dg-F)
" This task .is the WISC (Wechsler, 1949) Digit Span-

n Forward. The child is read, by t 2 experimenter, series

of dlglts of 1ncreaslng length beglnnlng w1th three dlglts,
to a maximum of nine digits. If the child i1s' unable to
recall co;fectly any series of digits, he is given a second
series of.identicai length. When the child fails to cor-
rectly recall both series o} any one length, the test is

discontinued. The score 1s equlvalent to the hlghest series

of dlglts correctly recalled, with a maximum of nine points.

(g) 3ender Visual Motor Gestalt Test (BG)

 Although developed by 3ender in 1938, the test was
formally introduced by sender (1946) as a method to study
‘viseal-motor coordination. It has since become -one of
'Lhe most popular tests used in the evalL o of percep-
tual-motor funetlonlng. neurologlcal 1mpa1rment. expres-
sive styles, and maladjustment. The “tegt Measures the
chlld's ability to perceive, analyze, and rep:uduce (with
Den01l and, paper) a total of nine yeometrlcal figures

1composed of circles, llnes. or dots, w1th each figure of

<
W
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of the.words as he "can.v The experlmenter noteﬁthe :

o ﬂ | .65

two?® or more integrdﬁed vparts presented %ndividuelly on

4 separate card.  Each.child was given-one sheet of

%%" xlil" wﬁite paper; placed lengthwise in the usual
position for.writing. The actual stimulus cards from

the test (6" x 4") were placed directly above this sheet.
Errors of distortion of shape, rotation, 1ntegratlon.

and perseveratlon were scored 1n accordance. with Boppltz's

(1971) method. ' M
]

(h) Schonell Graded Word. List (SCH)

chhoneil (1942) developed this test to provide a
bl . .

quick, but accurate, estimate of a child's reading age,

as well as an indication of .he child's ability to recog--

nize words. The test con31sts of lOO words lelded 1nto

10 words per year from ages five to 13 ~~d 10 words for

ages 14 and 15. Instructed to start Tt top of the

page and read across, the Chlld's task .0 read as many

ooy .

Chlld's pronunc1atlon for each word anﬁ sums Ry correc%

' responses.' o e LT 5

N

- .
ﬁrocedure For Post Test;L~ Readmlnlqtratlon of All Pre Tests

2

‘ Uoon completlﬁg’of thg 1nterventlor phas® (refer to .
Fhapter V), all tests which had been administered by the
experlmenters pricr to thls phase, were readmlnlstered..ln

order to detérmlne the effectlveness of 1nterventlon. The
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MAT:‘Flementary Battery'Form F was readministered since.

while the tasks used in the intervention were not directly_

Arelated Yo academic. ‘materials, the- author wished to inves-

tigate the effect, if any, on academic performance (asg
measured by the MAT), of strengthening successive (and,
secondarily. ﬁimultaneous) strategies by means of task re-,

.latedhintbrven fon. The MAT was readministered by the

: autho sz‘ hose claSsrooms in which he had conducted the

intervengion (* rple and 'b2') and by the author's wife to
those classrooms in which she had conducted the interven-
’tig:é( a', 'cl', ang 'c "l )Only those children involved
in the study. in both the Experimental and the Control.
groups (68]0h11dren). were giv3$-the readministnation. The

28 children in classrooms"bl' andg&bzﬂqure grouped to-

;-gether into one éiassroom. as were thg 21 children in class-‘

;during testing.

rooms 'cl'vand 'c (refergt& Table lO. which appears in
Chapter V). Those children not being tested ¥n “each class~

‘room” were occupled by their teachers,,in aﬁ%ther room .

Readministratlon of the6

jT was done ‘over the flnal
I ‘ B

'-i full week’ qI Ma&.Jl977, andtyaé conducted in an order
~ identical to that of the firs® administration. Subtests’

©, were administered in the sequence in‘which the test book-

let was designed. Each subtest was administered on the,

same. day in all three schools. “Word‘Knowledge" was given

in. the morning of the first day, “Reading the morning-of -

the second ‘day, "Language" in the morning of the third day.
. . ! .

Somgy
e

L3
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'Bender Gestalt, and Schonell belng glven on the first

0006?.

with a five minute break between parts A and B, "Spel“ing"
in the afternoon of the third day, "Mathematics Computations"”
in the mornlng of the fourth day, "Mathematics doncepts“ in
the afternoon of the fourth day, and "Mathematics' Problem
SolvinéJ'oh”the morning of the fifth day.

The Marker Tests were readmlnlstered during the two
weeks follow1ng the readministration of the MAT. The author
readminlstered these tests to the classrooms in which his

1, %

wife had- conducted the intervention (° ar, 'e and 'c ').

whlle the author g wife readministered these tests to the

classrooms 1n which tke auth?r had conducted the inter-

1‘~'and 'bz'). Slnce these tests were adminig-

o 11

vention ('b

~tered on an indlﬁidual ba g 'ggﬁ§ m@thod of readminlstra-

.

tlon was used,.to avoid exggmteﬂ blas 1n favor of experl-
mental subJects.L For the purpose of readmlnlstratlon ofj.A
these‘%ests, chlldren inibotb“the Control«and the Experl-
~ms@tal groups were 00mb1ned and lxsted randomly %@ the _ &
order 1n whlch they were to be tested., mﬁeth the author and

.his wife wege kgown to chlldrep in both schools. thusﬂthe

"=effect of hav1ng ? ”new" persontas tester was mlnlmlzed o

e- ﬂwhool nurse's offloe.,

.i""r. B

ests was conducted in an

All testlng was oonducted in.
Readmlnlstr%tlon of these
order 3 tlcal to that of the flrst adminls%ration. Each

')

child was seen on twb separate, successlve daws. wyth the

Raven's Coloured Progress1ve Matrices. Membry For Designs.

+
&)
5

r
¢
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session, and Digit Span- Porward. Color Naming. Free Recall

and Serial Recall being given on the second day. The order
of presentatlon was ldentical for each child and .was iﬁﬁ&he
order, prowented above. Each session~averaged 45 mlnutes

per child. Thege tests were then all scored by the author.

3
with t' s exception of the Schonell and the Bender Gestalt,

TR *

whict vere scored by the a D]
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ﬂ“‘
STATEMENT OF THE PROBLEM, HYPOTHESES AND RATIONALE

Statement of the Problem

The general problem of this gtudy is to demonstrate
that remedial interrention siressing successive informa- ™
tion ,-ocessing (and secondarily, simultaneous processing)
will not only facilitate'performance on tasks which load

‘qn'the guccessive fector, but that it will also have a
éﬁcilitative effect on academic performancer vThe proﬁlem

congists of several questions: |

(a) Can cognitive performance in children ranging from
academically‘"belOW“aVerage" to academically "aver- a
age" be explained by the successive-simultaneous

A
/ information processing model°

g3 e : g - : .
AT ' (b) will rwedlalﬁwte‘rvention which stresses the use %'ﬁ

(c) Will.this remedial intervention change indiv1dual--
4 - ized efficiency in information processing° ¥
Q (d) What is the/relationehip of academic achievement to

the succe951ve-sinultaneous proce381ng model?
/

Eine (e) Wila the effect of remedial intervention transfer to

oAk l

acadénic tasks in :order* to-facilitate academic per-
. t Lot - R

Iormance'> >

«\
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From the review of the literature presented in Chapter
II, certain hypotheses can be drawn. These, along'with

their rationale, will be presented in this chapter.

P

ﬂypothesés_and Rationale

-1
J

HYPOTHESIS 1: Factor analysis of the Primary Test Battery

w1f1 yield the factors of successive. and

simultaneous processing.

This is essentially an attempt to reok%chte the factor

Gy

structures previously obtained (refer to Das et al., 1975).ki

Previous research hasg shown that factor patterns for chll-

dren experienc1ng academlc dlfficulties are slmilar to
Yr

" -tho&® for children experien01ng né academic difficulties.

Williams (19?6) found that the factors. of succe831ve and

simultaneous pro ".ihg and speed emerged from factor analy-

8is of the data R

‘his stud nyolving 1dentif1ed learn-

ingzdisabled chiidren. Leong fl974) also found s1m11ar

factor patterns for severe'  disabled and above average

‘readers, while' Krywaniuk (1974) found similar factor pat-

terns for high and low academic achievers. On the basis of

£

these findings, it is expected that the same factors will

be obtgined in the present study in which scores from

_ "below average":andwﬁaverage" students“will be combined for

" the purposes of factor analysis. . \

- oL B

E I L R ‘

b \ . : ¢

[0’
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Previous research (e.g., bas, 1972; Das, 1973a) has
consistently used a set battery of tésts{’ af these tests,
six were used in the present study. The tests ares: Raven's
Coloured Progressive Matrices, Memory For Designs, Serial

lRecali. Free Recall, b: ‘it ;bah-Forward, and ColorANaming.
Tﬁésengsts have bee lise: sead fully in Chapter III. Since

Mithése tesﬁs'ﬁave‘been kivnn to different samples in the past
aﬂd have been:included in.a dozen or éd factor analyses, it
will be helpful to’ repogt their means. standard deviations
@puifbctor 1oadings. Iﬁ Tables 2 to ?. the relevant data

have been summarlzed.' , , \ u - “

J k

:t_’.‘ .ﬁ ) "‘ o .-_ " ) i B " “ “v
| tThe_next'ywo hypotheses Concern’ the effects df inter-

- s y S 2 . ﬁr 4
Yo, cet .
. Rl E
.

B

> vention. = - SRS
‘“wm YT . |
HYPOTHESIS 2(a)¢ Impgpvement in performance on the succes—

B}

vsive and simultaneous marker tests follow¢

Y.

&

’ ,ing,lntervention will-be greater for the

, E?perimental»group than for the Control*
| . ’ .

"groupo .' ;

v

o, : ~
- IR B

: "*Tﬁf” The shc06581§e and 31multaneoq§ marker tests ar% the
six tests ef the Primary Battery (i.e., Raven's Coloured
AProgfessiv¢“Matrices.iyemoﬁ% For Designs, Sérial Recall.r
“Free Recali Digit Span-Forward, and Cg¢lor Naming), withS
the addition of thqﬁSchonell Graded Word List and the Bender

Visual Motor Ggftalt Test. The latter two tests were

L

/" ‘
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‘Authors

Da

Da

Sy
1972

Sy

1973

Comparison of Means, Standard Deviations, e
and Factor Loadings of the ‘
Ravenié Coloured Progressive Matrices

b

Molloy,

1973

4

1974

y

Krywanguk,

r M

Table 2
;ﬂ\

-

Groups Meags

Non-Retarded o
(Gr. 2=3 N=60) 23.94

Retarded (matched
on MAj; N=60) ‘ 19.10

Gr. 4 (Edmontonj
N=60; High & Low
SES) . -

Gr. 4 (Orissaj
N=90; High & Low

SES) .-
Low SES Gr. 1 * .
(n~30) ‘ 13.77
15.37
T 25.57
High SES-Gr. 4 -
(n=30) _ 26.93

Low Achievers-~

Gr. 3 (Hobema; :
n—38) 23.08

Low Achievers-
Gr. 3 (Edmonton; -

n=56) : 43%5.84
High Achievers~ e
Gr. 3 (Edmonton; e
n=56) , 29.98

‘3,21

b2k

4,87

4.11

6.43

3.97

g

" Factor

Loadings
*
. 792

. 786

40"

624"

0784*#‘~'

784 #
.876*#

.876™#

.668**
¥*
. 792

us”

...72

N

* Slmultaneous Factor Loading
Succes51ve Factor Loadlng
comblned SES

* 3%

-

-

g



Table 2 (Cont.)

Comparison of Means, Standard Deviations,
and Factor Loadings of the
Raven's Coloured Progressive Matrices
. . Ca i < Factor
Authors Groups Means SD Loadings
Leong, Seversly Disabl@
1974 Readers (CA=9-3 ’ %
) yrsaes n=58) N 22-60 5-0“’ 0802
Above Average . 3 :
\ Readers (CA=9-3 . : % .
) . yrs.; n=58) 28.19 3.70 817 %&@
Jarman, | Low IQ (Males, U
1975 Gr. 43 N=60) 23.23 4,89 600
Normal IQ (Males, ‘ ' %
» High IQ {Males, : : tx
GI‘. "4; N'téo) 30095 3.38 -o§90
Kirby, Gr. 4 (Males, o %
1976 N=104) . 28.55 K#.39 753
.Gr. 4 (Females, ‘ .
N=98) ’ 29.0k . l47 793
Williams, -Learning Disabled - = *
1976 (Gr. 2-6; N=51) 27.00 4.14 « 775

.5'73

* Simultaneous Factor Loading

#*3 !
Successive Factor Loading

\\,
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Table 3

00074

'CpmpariSDn of Means, Stahdard Deviationg,
:nd Factor Loadlnms of the

Authors
Das, Non~-Retarded
1972 (Gr. 2-3;°N=60) 5.54 |
Retarded (matched
on MA; N=60) 10.50
Das, Gr. 4 (Edmonton;
1973b N=60; High & Low
‘ SES) -
Gr. 4 (Orissa; '
N=90; High & Low
SES) -
Molloy, Low SES?Gr- 1
1973 (n=30) 116,50
High SES~Gr. 1 N
(n=30) @b. i!ié?
 Low SES-G 4? " S
. (n=30) = 3 3.00
'High SES- Gr. h S
(n=30) 3.37
Kr&waniuk, Low Achieversg-
1974 Gr. 3 (Hobema;
Low Achievers~
Gr. 3 (Edmonton; )
r~ High Achievers- =~ "™

Memory For DesiéﬁE’Test

Groups Means

Gr. J3 (Edmontom

- n=56). 3.52

6.09

5482

13439

3.13

3.67

Factor

Loadings
' »*
«579

.830"

* Simultaneoﬁs FactoﬁfLoading'

# combined SES

,;:..‘_‘
i g

Pacs
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Tébleyj (Cont.)

"

“ ;LykiCComparison of Means, StandardtDeViatiohs. -
W e .
ERRETY and Factor Loadings ef. the
- Memory For Designs Test
| Factor
Authors - Groups Means SD Loadings
" Leong, Severely Disabled _
1974 Readers (CA=9-3 : L,
Wy i yrs.s n=58) . 8.57 60“8 -.808
Above Average
Readers (CA=9-3 ‘ T .
yrs.; n=s58) .43 3,02 -.s85
Jarman, Low' IQ (Males, ‘ . N
1975 Gr. L"' I\J=6O)J . 301“'3 3035 ) -.798
Normal IQ (Males, ' v * .
Gr. 4; N=60) 3.10 ,3,‘11 =632
High 1Q (mMales, N
Gr. 4; N=60) 1.70 - 281 -,909"
Kirby’ » Gr. 14‘ (Males. v S ...a....‘:" ' , ,
1976 N=104) . ﬁﬁﬁ&A'«42.23'~'2ﬁ6§3¥ .810
. hd ' RS “ A “ lu“ L \“1_.“ o 7‘:3‘“& -.
Gr. 4 (Females, . JQyﬁ}g”‘Aﬁ&‘“

N=98) G 42.03 U3VB1TET, 093

*
_Simultaneous Factor Loading

LS | | | - . ﬁgéﬁ"



Table 4

Comparison of Means, Standard Dev1at10ns,
and Factor Loadlngs of the
- Serial Recall Task

. ‘ Factor
Authors ' Groups' . Means*  SD Loadings
Das, ,’ Non-Retarded ' J &
1972 (Gr. 2-3; N=60) 30.55 - .683
Retarded (matched _ »
on MA; N=60) 23.72 - .855
Molloy.<\ Low SES-Gr. 1 ' * 4
1973 | (n=30) , 58.57 25.51 «951
High SES-Gr. 1. ' C e
-"(n=30) 60.47 27.31  .951"#
Low SES-Gr. 4 o 24
(n=30) ' 84.73 39.84 950"
ngh SES=Gr. & - . Ry
(n=30) ~ 86.30 .10.87  .950°
Krywaniuk, Low Achievers- o S : o
1974+ Gr. 3 (Hobema; . o **
n=38) T 92.39 32.78... .863
Low Achievers- ; , - -
- Gr. 3 (Edmonton; . : C f
- n=56) 130.43 32.78 «917
"High Acpievers- R e
Gr. 3 (Edmonton; A : *
n=56) V) ’ 145 -45 26 .—40 -913 ,
1;43&%
Leong, Severely Dlsabled R -
1974 -« . Readers (CA=9~ -3, . o
yrs™1 n=58) . 57.12 12,22 .888_‘
Above Aveggge , . ‘ o
Readers (CA=9-3 L *
yrs.; n=58) 72.17 8.‘:"8 !“08.‘1.?

Ed

* Successive Factor Loading .
combined SES ‘

~ ok

‘e
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Table 4 (Cont.)

.Comparison of Means, Standard Deviations,
"~ and Factor Loadings of the
Serial Hecall Task

" Authorsg .Groupg Meang SD Loadingg
Jarman, = Low IQ (Males, , -
J Normal IQ (Males, . ) o
b GP'/‘ 4' N=60) ?8-30 17016 0731
High 1Q (Ngles ‘ :
\ Gr. 4 N=g,\, ' 86.15 9.11 . .582"
\ -';wf;Kirby?E; Gr. 4 (Males, ' ' ; -
Y. 1976 N=104) Sh 42 12.98 - 642 B
Lo . Gr. 4 (Females, . ‘ £
[P CN=98) . . L 60,85 12.10° «560 S
%% - Williams, Learning Disabled o ¥ .
h 1976 ! ("Gr. 2-63 N=51) “"71976 ’ 18_.\.92 a . 922
. uccessive Factor Loading = . : v e




Comparison of Means, Standard Deviations,

'

A

Table 5

and Factor Loadings of the

Free Recall Task

' : ' Factor
Authors Groups Means SD Loadings
‘Das, Non-Retarded *
1972 (Gr. 2-3; N=60) 40.91 - <757
Retarded (matched .
Molloy, Low SES<Gr. 1 , : * gt
1973 (n=30) 76.17 13.86 «955 7
. <H1gh SES-Gr. 1 W e
v % 30) " ?6 093 ’4-\1)0 ) f95“5*,)¥~ )
“Low SES-Gr. 4 _ ‘ - ' ‘
{ﬁy (n=30) = 90.40  6.38 . .ou1*F
High SES-Gr. u | o ' :
(n=30) 7 u 90,437 6.87 . Lou*H
Kr&waniuk. Low Achievers~ N
1974 - Gr."3 (Hobema e
C e n=38) 125439 30.29 852" .
- Low Achxevers- ” . Cd
-Gr. 3 (Edmonton; : *
n=56) a Y147.61' 28.24  .90%
! High Achieversg- - : :
Gr. 3 (Edmonton; *
n=56) < .159,68 18.23' . .892"
Williamsg, Learnin Disabléd " 4*
1976 (Gr. 2-6; N=51) - 83.17 9.87 -916

A

co .78 N

* Successive Factor Loading
combined SES’ '



Table 6

and Factor Loadings of the

Digit sSpan-Forward Task

LOW SES"GI’- 1
High SES-Gr. 1

Low SES-Gr. 4

Gr. 4 (Males,

Learning Disabled .

‘_d_/
Authors Groups
Molloy,
1973 (n=30)
(n=30)
(n=30)
(n=30)
KirBy.
1976 N=104)
Williams,
.1976

- (Gr. 2-6; N=51)

Means

k.10
4.17
o, 5
557

5.34

5415

sh

»-71‘

.75
u86
.82

.9k

Comparison of Means.:StahdérdrDeviatibns.

Factor

Loadings

.811*#

.811™#

.801"#

801 *#

.785"

8us”

eee?79

* Successive Factor Loading"

combined Ség



Table 7

~

¢

Comparison of\yeans. Standard Deviations}
- and Factor Loadings of the

Authors

MoIioy,
1973

Krywaniuk,
1974

Kirpy,
1976

Williams,
1976

Color Naming Task

Groups

Low SES-Gr. 1
(n=30)

High SES-Gr. 1
(n=30)

Low SES~Gr. 4
(n=30)

High SES-Gr. 4
(n=30)

Low Achievers-
Gr. 3 (Hobema;
n=38)

Low Achievers-

- Gr. 3 (Edmonton;

n=56)

High Achievers-
Gr. 3 (Edmonton;
n=56)

Gr. 4 (Males,
N=104)

Gr. 4 (Females,

- N=98)

Learning Disabled

(Gr. 2-5; N=51)

Means
60.60
59.°

3t

36,

97.29

79.54

72473

33.36

'30(92

36.68

SD

27.75

2L..7 .

39

26.17

19.13

19.72

6,77

.86

8.71

'Factor

Loadings

.801"#
.801"#
.833"#

833"
739"
.855"
765"

.904™

»*
573

=
*953

“' .80

* Speed Factqr'Loading
# combined SES
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'1ncluded for the purpose of examining the effect of 1nter—
ventlon. The bchonell Graded Word List wasjused by
Krywaniuk (1974). Table 8 presents a comparison of means,
standard deviation scores, and factor loadings of the |
Schonell. The latter test, Bender Visual Motor Gegtalt,
‘can be compared to the Figure Copying Test (FCT). 'The FCT
-was adopted by Ilg and Ames (1964) as a means for deter-
mining developmental readiness fdr the tfadifﬁonal school
-earning tasks of the primary. grades. The task requires the
child to copy 10 geometrical forms which increase inh diffi-
) culty and are visible to the child at all times. Table 9
presents a'comparison of mean and standard deviation scores,

~

and factor loadings of the FCT.
Previous research has demonstrated thét training in the
use of strategies has an advantageous effecp on task per-
.formance; Using a sample of third grade low achievers,
Krywaniuk (1974) was successful in his attempts to teach a
verbal-succesggive strategy to those students who had been
previously charactefized as having poor verbal-successive
skills. Following intérvention; the maximum treatment
group showed significant improvement on Cblor Nahing, Serial
Recall, Ffee Recall, Raven's Coloured Progressive Matrices,
and Figure Copying; An important finding in his study was
the significant improvement ih word reéognition. as was
‘measured by the_Schonell'Graded Word List. Klausmeiéf and

Meinke (1968) also found that teaching task-specific



Table 8

082

Comparison of Means, Standard Deviations,

and Factor‘Loadings of the
Schonell Graded Word List Task

.

: Factor
Author Groups Means SD Loadingg .
Krywaniuk, Low Achievers<

1974 Gr. 3 (Edmonton; ; -
Low Achievers- '
Gr. 3 (Edmonton; -
High Achievers- ' )
Gr. 3 (Edmonton %
n=56) S 44,80 10.18 «843

* Verbal Intelligence Factor Loading (From a Battery of
Achievement and Intelligence Tests)

3¢ 3

Reading Factor Loading (From a Battery of Achievement

and Cognitive Tests)



Table 9

..83

Comparison of Means, Standard Deviations,

and Factor Loadings of the

Figure Copying Test

L}

Gr. 4 (Edmonton;
N=60; High & Low

Gr. 4 (Orissa;
N=90; High & Low

Low SES-Gr. 1
High SES~Gr. 1
Low SES-Gr. 4

High SES-Gr. &4

Low Achieverg-

mGr..B (Hobema

Low Achievers-
Gr. 3 (Edmonton;

High Achieverg-
Gr. 3 (Edmonton;

Severely Digabled

Authors ‘Groups
Das,
1973b
SES)
SES)
Molloy.'
1973 (n=30)
(n=30)
(n=30)
(n=30)
Krywaniuk,
1974 ‘
n=38)
n=56)
n=56) ,
Leong,
1974

Readers (CA=9-3
yrse. n=58) «
Above Average
Readers (CA=9-3
yrs.; n=58)

Meang

5447
5080
9.13

8.93

12.08

11.89

14.09

12.21

14.55

l‘,.gb

6.93

6.b41

Factor

Loadings

674"

.800"

762"
.7262*#
797" #

797™#
.711f
685"
654"
694

*
«739

* Simultaneous Factor Loading

# combined_SES
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Table 9 (Cont.) .
Comparison of Means, Standard Deviatlons,
and Factor Loadings of the

Figure Copying Test

Factor

Authors Groups k Meaﬁé SQ Loadings
Jarman, - Low IQ (Males, *
1975 Gr. 43 N=60) . 14.82 1.88 767 -
Normal IQ (Males, "
Gr. 43 N=60) . 14,55 2.46 .861
High IQ (Males, %
Gr. 43 N=60) 16.27 241 483
, \ i
Kirby, Gr. 4 (Males, \ : w'
1976 N=104) 13.60 2.92 $713
Gr. 4 (Females, - *
N=98) 14.49 2.33 .629
williams, Learning Disabled : »
1976 (Gr. 2-6; N=51) 12.20  2.60 866

* Simultaneous Factor Lbading'
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strategies was significantly mofe effective in éoncept

formation than w#s merélf presentingpthe tasks. On the
- Sasis,of these findings, it is expected that training in

the use of successive processing strategies will result

in improved performance on cognitive tasks.

HYPOTHEéiS_z(b)] Within the Experimenfal gro@p;limprovement
in performance on the sucgessive and

simultaneous marker tests after interven-
tion will be greater for the "Below Aver-

age" group than for the "Average" group.

~ Previous research has shown that low achieving and
'learning disabled children are weak in sequential skills
(e.g., Byran, 1972; Senf, 1969; Wirtenberg and Faw, 1975).
Meier (1971) suggested that remedial training of these
gkills may be crucial. This was in line with Krywaniuk's
(1974) research on low achievers. It would seem logiéal
that if low achievers have more‘diff@culty with tasks |
réquiring sequential or verbal-successive skills than do

average achievers, the low achievers should benefit more

—“from trairiing which stresses the use of successiye strate<

gies. Confirmation of Hypotheses 2(a) and 2(b) would be

taken ag a demonstration of the effectiveness of interven-

tion.
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’ HYPOTHESIS 3(a)a After ihtervention.‘the‘number of chil-
dren effectively uéing successive pro-
cessing strategies willsbe greétgr for the
Experimental group than for the Control
group.

HYPOTHESIS 3(b): After intervention, the number of chil=-
dren in the Experimertal group effectively

» using successive processing strategies will

be grea“er for the "Below Average" group

than for the "Average" group.

Hypotheses 2(a) and 2(b) deal with the response output
portion of the Das et al. (1975) infprmation processing
model. Tests of the Primary Battery have consistently
'loaded on the successive or simultaneous processing factors,
and are, by implication, measures of the individuél's use
of these strategies. Thus, by computing factor scores for
each individuai, based on median splits of suocessive and
simqltaneous factor scores, one can determine the degree to
which the individual employs either successive or simhltan-

eous processing. Previous research has shown intervention

" to be effective in improving output performance (Krywaniuk,

1974). It is assumed that in order to improve performance,
the individual has also become more effective in the use of
processing strategies. Conf%;mation of hypotheses 3(a) and

3(b) would be taken as a demonstration of the effectiveness
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of the intervention program and as confirmation of the
supposition that internal information processing strate-

gies can be taught.

HYPOTHESIS 4. improvement in academic performanc~e on the
Metropolitan Achievement Test after inter-
vention - will be greater for the Experimental

group than for the Control groun.

Previous research has shown that' training in strategies
stressins successive or simultaneous information processing
does transfer to academic learning situations. Krywaniuk
(1974) found training in the verbal-successive strategy
facilitated performance in word recognition. Hays and
Pirejra (1972) found training in vigual and auditory memory
facilitated improvement in reading achievement. It has been
consistently demonstrated that children experiencing academ-.‘
ic difficulties have deficient sequential processing skills
(e.g., Krywaniuk, 19743 Leton, 1974; Meier, 1971). Cummins
sand Das\£1977) demonstrated that successive processing
"'correlates significantly with the reading and spelling sube
tests of the Wide Range Achievement Test. Children who
nave reading disabilities have also been found to have poor
sequencing ability (e.g., Badian, 19773 Jesseau, 1974,
Richie and Aten, 1976). Eakin and Douglas (1971) suggested
that arithmetic achievement also relies on automatized

sequential computational habits. On the basis of these
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findings, it is loglcal to expect that intensive training

in the use of successive infcmation processing strate-
gies, and to a lesser extent in .the use of simultaneous pro-
cessing strategles. will transfer to academic performance.
Confirmation of this hypothesis will be interpreted to mean
that strategy- trainlng. within-the. framework of a theoreti-

cal informatioh processing model,“is'aﬂviﬁQ{i\Femedlal
AN

technique. ’ S

at
. ‘ v e
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CHAPTER V

INTERVENTION PHASE 2

The successive and simultaneous factors have been
cons dered to reflect the strategies used by the fhdividual
' in approaching the.tasks of the Primary Test Battery. Thus,
by implication, the tasks are measures of these strategies.
Krywaniuk (1974) carried out an intervention~pfogram using
tasks purpbrting to emphasize the use of successive stratef ,
gies. _However. although/a\gdék may be designed to'emphasize
a strategy, it is impossibi:1 just from successful comple- »
tion of the task alone, to determine the actual strategy
used by a child. If the. child is taught to verbalize his/
actions when attempting these tasks, one can at least par-
tially monitor the strategy used. It is extremely diffi-
cult for a child to: verbally order his actions and to visu-
ally or manually act in opposition (Jensen, 1966).

The present g udy was designed to examine the feasi-
bility of training 'in the use of succesgive and, where
necessary, simultaneous stratégies. along with comprehen=-
sive and directive verbalization. The tréining tasks were
not copies ¢ tr. Primary Test Battery, nor did they include
materialsgs wh -h were similar in content to the acédemic
tasks in the MAT. Constant verbalization of dctions, often

prompted by the experimenters, was required of the child.
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The tasks used in the intervention phasé’will be prese:ted
in a subsequent:part of this chaﬁ*or.

On the basis of MAT ééores. the chiidren_we:e divided
into "Averége" and “Below Average" groups. Children were
then randomly assignéd to either the Control group or the
Experimental groupt thus, eath group had an‘equal number
(n=17) of "AveFagé" and'"Below.Average" children. The .
Control group'received né'intervention. and was not seen,
except'in casual passing, by the experimenters during this
phase;z l

The random assignment of the 34 children into the
Experimenfal group resulted in fairly equal, and workable
groups in terms of school placement. Table 10 pfesents the
distribution of'Expgrimental and Control subjecﬁs within
the five classrooms. During the intervention phase, the
author undeffook all-intervention at School B, which had
10 children in one classroom ('bY*) and seven in the other
('bz'). The author's wife undertook all interveﬁfion in-
School A, which had eight children, and School C which had
five cﬁildren in one classroom ('cl') and four children in

the other ('62').

Schedule For Intervention Phase

* Intervention began in mid-January, 1977 and continued
until late May, 1977, involving 17 weeks of intervention.

During this time, the children had one week-long break from
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Table 10

Distribution of Experimental and (.ontrol subjects
Within the 5 Grade Four Classrooms

SCHOOLS
A B C
} 1 > ) Total in ,
CLASSROOMS _ a| b~ b o c ' Each Grog% o
'[EXPER IMENTAL | . o1 .
GROUP 8 ( 10 7 5 i 34
© (males) [(W) |(6) (5) | 3 3 |7 (21
(Females) | (&) ((4) . (2) | (2) (1) (13)
- EONTROL ) .
-GROUP nmfs 6 ? S
(Males) [(6) }(3) (2) [(2) (3) | . (16)
(Females) [(5) [(2) (&) } (5) .(2) ,(18)
Total in _ - : . . ‘
Fach School 19 |15 13 12 9 I 68

;\.4/
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school during which there was no intervention. In cases
where there were othér school Holidays. e.é.. Teacher's
Coh?ention. the children were seen on ahother‘day during the
same week.: The author worked with nine Qf the 10 children
in classroom 'bl: on Mondays, and one child from classroom
Ceple and the seven children from classroom 'bz' on Wednes-
days. The author's wife worked with the eight children from
classroom 'a‘’ on Tuesdays and the nine children from class-
.room 'cl' and 'c2' on Thursdays,' These days were chosen on
the basis of teacher preference, and the days devoted to
each class were not changed,_excépt for those weeksiwhen
there were échool }blidays, in order to accomodate tﬁe
teachers as fér as possible. Each child was seen individu-
lally for 35 minutes each’week._ Thirty-five minute periods
were chosen as the optimallamount'of time which coﬁld be
spent with each child, based on the total number of children
per class and the time available to the two experimenters.
Initial ordering oft the children in each classroom was ran-
dom. Subsequently, the children Qere systematically rotated
in this order to ensure their being seen at different times
on the same day each week. The child from clasgroom 'bl
who wag. seen on the same day as the children from classroom
1p2e was also selected in this manner. 'In instances wﬁefg
a child was abse. %, he or she was-.seen on the day of his/

her arrivai‘back £t séhool. after confirmati»on of attend-

ance by telep: »nrc Such occuéences were fortuﬁately rare.

A
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IS manner, each child received a total of 10 hours of
intervention. ‘ ,

All intervention was conducted in the scnool nurse's
office in each school. Since the schools are identical. éll
intervention milieu were similar, if not identical. In all-
cases, the’chilaren were comfortably seated at a‘large desk
in a well 1it room. Each cgild, as he/she left the session,
was asked to have the next child. named by the éxperimenter.
to come to his/her session. This allowed the experimenter
time to prepare the task for the next child, and resulted
in very little wésted time.

An intervention summary booklet was assigned for éach
child. In thig,.the experimenter noted any errors the
child had-made, time needed to complete tasks, whgre rele-
vant, and directly required Verbalizations (e.g., task |
titles) where relevant. The intervention tasks, to be

subseguently described. were randomly ordered for each child

"oprior to the start‘of intervention. Exceptions to this

random order were the first task, which was given to each °

child as his/her first task, the last task, which was a

readministration of the first task, and the filmstrips,

which were givén in the order designated by the distribu-
for. A filmstrip was given in the same order to each
child after his/her first, fourth, sixth, seventh, ninth,
tenfh, and thirteenth tasks. In addition, the tasks

involving matrices, while not given at the same time to each



child, were-a]wayé Fiven in the order Of '"MATRIX NUMBERS,
VATRIK LETTEKS, then MATRIX PICTURES to each child, sinee
each qubsequent task builds on the onas prev1ous to it
(Uornbuqh. 1968). Similarly, serial recall always preceded
free recall, since the pictures in'serial recall were pairs

of comnlementary items, wh,le the pictures in free recall were
of items which could be grouped according to similarity and
thus required a developmentally hlgher level of categorlzatlon
(Denney, 1974),

A major part of the 1ntervent10n was teachlng the child
to verbalize hig actions. During each session, the child
wasg encouraged to verbalize the strategies and give a verbal
summary. At the beg1nn1ng of each session, the child wasg
asked, through dlrectlve questioning, to summarize the
strategies used in previous sessions, e. g€++ giving a specif-
ic title to 'provide a complete overview. In addition, items
in any one task were approximately equally spkced during
each child's session depending upon the timé. l.e., triails,
the child needed to complete the first item. When a child
flnlshed an item quickly, i.e., completed it correctly in
one trial, more time was spent between tasks with the
experlmenter having the chllq/ig;;;Ily summarige what had
happened on this agnd previous tasks. Thus, the total time
spvent by each child on any one task (and concurrent ver-‘

dalization) wag 35 minutes.
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I'he tasks will ve described in the onder in which they
are nresented in the intervention summary Nopklet, and will
bhe numvered according to fhat order; Appendi* 1 presents
examples of some of the tasks. however, as ; S oreviously
stated, the ordér of presentation of tasks tolﬁach child
varied. The tasks used in the interventioh were all
derived from existins sources, but were modified oy the
author to faciijtate the ;eachipg of =uccessive and simul-
taneous stratecies. While choosing the tasks, a further
consiideration was that they should be of ihterest to the
child. By these means, the author was able to ensure, as
far as was possible, that these strafegies were indeed
used. The successive strategy was emphasized in all tasks,
and where the task lent itsgelf, concurrent secondary empha-
sis was also given to the simultaneous strategy. The

important feature in all tasks was the verbalization and

concomitant action elicited from the child.'
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Intervention Tasks

Tagsk 11 PEOPLE PUZZLES (DIM)

PEOPIE PUZZLES consisted of four 84" x 11 colored
Dicture puzzles of peoples A facial view of a toddler boy
a young teen-aged boy?in full view; a facial view of a man;
and a facial view of a woman. Rather than being true jig-
saw puzzles, these puziles were composed of horizontal
strips which extended the full width, one-half the width,
or one-third of the width of the puzzle. This made the puzzle
more amenable to seqdential attack, e.g., top to bottom.
Fach puzzle picture was on a solid background of a different
color, and the back.of each puzzle was composed of a differ-
ent green de81gn on a white background. i.e., green vertical
lines, green checkergd lines, green dots, and green hori-

zonfal lines, respectiveiy. In addition, the upper side

‘_ of each puzzle had a solid line, of a dlfferent color from

the background color, along the extreme right hand 51de.
The task was timed, after familiarizing~and desensi-
tizing the child to the stop watch. Initially, all pieces
from all four puzzles were mixed together in a large envelope.,
" The child's task was to put together the puzzles, one at a .
time. )
Step 1l: The exﬁerimenter said to the childs "IN THIS
ENVELOPE THERE ARE FOUR PEOPLE PUZZLES. THE PIECES ARE ALL
_MIXED UP. WﬁEN I DUMP THE PIECES IN FRONT OF YOU, I WANT
YOU TO WORK dUICKLY. AND . PUT TOGETHER ONE OF THE PUZZLES.



e esG7

JUST PUT TOGETHER THE PUZZLE OF THE fOUNGEST ggY." [No
mention was made of what the other three puzzles were. |
"DO YOU UNDERSTAND WHAT YOU ARE TO DO?" [Pause.] "TELL
ME WHAT YOU ARE GOING TO DO." [If the child was unable
to verbalize what he/she was to do, the instructions were
repeated. |

Step 21 The experimenter gave the pieces to the child
by turning ;he envelope upside down, close to the child's
working surface in order that tﬁe pleces remained in a pile.
Once the pieces were out of the envelope, they were not
disturbed by the experimenter.

Step 33+ Immediately after.the pieces were available to
the child, the experimenter said, "WOﬁK AS QUICKLY AS YOU éAN.
AND PUT TOGETHEﬁ JUST THE PUZZIE OF THE YOUNGEST BOY...BEGIN."
The stopwatch was theﬁ;ﬁtarted by the experimenter.

Step_4: For the'first puzzle, the experimenter merely
observed and recorded the child's immediate\sﬁrategy, i.e.,
separation of pieces into front color, back design‘iyg
people-picture, or no apparent strategy. The time required
for the child to completé the puzzle was recorded. If the
child dia not begin with the puzzle of the youngest boy,
the experimenter stopped the child and, through questioning, 
had the child verbalize the meaning of "youngest," as
opposéd to ”smaliest,' gince occasionaily a chilg was con-
fused by the difference in size of facial features between

the two puzzles of boys. Once the child had the meaning
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clear, he/she was allowed to continue. In this case, the
stopwatch was starfed when the child began after clarifica-
tion of meaning. o | ) |

Step 5: Once the child had c;mpleted the puzzle cofrectly.
the experimenter pointed ;A the puzzle and asked "HOW ARE
THESE PIECES THE SAME?" For those children who initially
separated the pieces into piles, a response of "front-color,
back-design or people picfure" was generaliy‘immediate.

For those children who did not respond immediately or who
did not use any apparent inxtial strategy, the experimenter
elicited these responses through directive questioning.
Each child had verbalized a&hreness of similarity of front-
" color and back-design before the task was continued.

Step 61 If the child put the puzzle together incorrectly,
the experimenter working>with the chil@. began at the top of
the puzzle and worked down, saying, and rearranging where
necegsary, "FIRST THIS, SECOND THIS, THIRD THIS," etc.,
having the child verbalize the part of the face involved each
time. If one of the horizontal pleces was divided in one-
half or one~third, the left-hand side was Qointéd to first,
~saying "FOURTH THIS," then the right-hand side wés pointed
to saying "AND FIFTH THIS." After the necessary corrections
“2re made, the child was asked, "IN WHAT WAY ARE THESE PIECES
THE SAME?*, following the format indicated in Step 5.

Step The experimenter then scooped up the pieces

and mixc: & "th the other puzzle pieces to make a pileg
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The experiyh Me/b 9en gald, "AGAIN, WORK AS QUICKLY AS

YOU CAN, Ay} Y fORETHER mHE PUzZIE OF THE OLDER BOY. DO
YOU UNDERSY\NY (BLL ME WMAT YOU ARE GOING TO DO." [The
child had w\p\ﬁlizé the instructions.]]

Step 8: e ¢ Primenter started the stopwatch and
observed ar\\,d e N /3% tn€ cnild's immediate strategy.

When the ch/ify ﬂad Qombleted the puzzle, the time was
recorded. | . |

Step 2. Mwa N #as reDegted. Step 6 was'then‘repeated
for all chi W%ez/l pd tpe prerimenter pointed out the
usefulness N g:/&;\te‘.'ﬂatic attack

Step 10s Mh wagerimenter used directive questioning to
elicit awar\/’l\/ﬁg# of the 1ing along the right hand side, and
awareness oy 1/ wyo¥tulpeSs of this line in orienting the
pieces. ‘4\\{/

‘Step ll} Nﬂe \nwebimehteb again scooped all t%e pieces
together to Ay 0 ¢® Piles fThe child was again asked to
verbalize th s \Vs JAnesg 0f front-color and back-design.
The experimafyty 387 saids “AGAIN, WORK AS QUICKLY AS YOU
CAN, AND NOW Mg 1*ETHER THE PUZZLE OF THE MAN. DO YOU
UNDERSTAND? My A Nﬁ WHAT YOy ARE TO pO.»

Step 12: fy 8, tep 51 and Step 6 were repeated. If
‘the child di/ y/ \# ¢ Sither front-color or back- -design to
find all the dolpcfrg, it waS suggested that he/she do so.
Sim.larly, syf! WJ\Q ’ top tg-bottom. left-to-right attack

was suggestey

AN
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Step 13: The experimenter again scooped all the pieces
together to make one pile. The child was again asked to
verbalize the attackhto be used. The experimen%er than
said, "AGAIN, WORK.AS QUICKLY AS YOU CAN, AND NOW pUT
TOGETHER THE PUZZLE OF THE WOMAN. 'DO YOU UNDERSTAND? TELL
ME WHAT YOU ARE TO DO.~

Step 14+ Step 8, Step 5 and Step 6 were repeated. The‘
-exberimenter asked the child what had been learned. Through
directive questioning, the child was asked to verbalize the
usefulness of peripheral or secondary clues'in completing a
task. Many of the children verbalizedathe»feeling tﬁat use
of such clues was "cheating.” It was emphasized that in the
long-run, solutions can be arrived at easier by systematic,

efficient use of all available clues.

The PEOPLE PUZZLES task was repeated for all children as.
the last task.. The procedure used was the same as that used

. for the first administration.

°

Task 21 PICTURE STORY ARRANGEMENT

PICTURE STORY ARRANGEMENT consisted of seven series of
pictures, the first three series being on 2-3/4" x 21" hard-
backed cards, the last four series being on 4" x 4
squares of paper. The first thgee series came from LETS
LEARN SEQUENCE (INSTRUCTO). The last four series are part
of SEQUENTIAL STRIPS (DLM). The first series consisted of

three cards, while the other six series consisted of six
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cards each. Fach series depicted a complete story. 'In

each series, the‘author had numbered each card 'in the
sequence they were to be presented to the child, and had
1etter coded each card according to the correct response.

in the same manner as that used in the WISC-R Plcture
Arrangement subtest (Wechsler, 1974). The series were
ordered accomding to probable degree of difficulty, beginning
with the ea31est and ending with the most difficult. The
child's task was to order each of the serics into sensible.

stories.

Stép l: The experimenter said to the child: "THESE CARDS
ALL HAVE PICTURES WHICH TELL A STORY. I AM GOING TO PUT THE
PICTURES 1IN FRONT OF YOU.IN THE WRONG ORDER. I WANT YOU
TO PUT THE PICTURES INTO THE RIGHT ORDER SO THAT THE STORY
MAKES SENSE. HOWEVER, BEFORE YOU BEGIN TO REARRANGE THE
PICTURES}.I WANT YOU T0 LOO AT THE PICTURES, THEN MAKE
UP A TITLE FOR THE STORY, WHICH WILL DESCRIBE WHAT IS
HAPPENING IN THE STORY. AFTER YOU TELL ME THE TITLE YOU g
HAVE CHOSEN, I WILL TELL‘YOU TO BEGIN TO REARRANGE ' THE
PICTURES. AS YOU PUT THE PICTURES INTO THE RIGHT ORDER,

I WANT YOU TO SAY 'FIRST THIS,_SECOND THIS.' AND SO ON,
TELLING ME WHAT IS-GOING ON IN THE PICTURE EACH TIME. DO
YOU UNDERSTAND? TELLVME WHAT YOU ARE TO DO." l[If the child
was unable to verbalize what he/she was to do. the instruc-

tions were repeated.]

Step 23 The first series of cards were placed in front
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of the child. After the child had verbalized a title,
he/she was told to begin. If the child did not verbalize
‘his/her arrangement in the manner "FIRST...SECOND...." etc.,
the experimenter asked the child to do so. When the child
had completed the task, the experimenter noted the order
of recall. » |

Step 3: The experimenter asked the child hoé well the ‘
title he/she had chosen had described the stdfy, then asgked
the child if he/she cou%d think of a more comprehensive title.
Through directive questioning, the child was guided into
verbalizing the usefulness of ordering actions through ver-
balization. |

Step 43 If the child's arrangement of the pictures was
iﬁcorrect. the experimenter recofded the response, then
‘picked up the pictures ana put them down again in the origin-
al order. The child was asked to chose a different title or
to elaboratéﬁunon his/her ofiginal tifle. The child again
was asked to put the pi&tures in the right order so.that t%e
stdry made sense. - o

Step 5: Step &4 waé,repeat

was correct.

until the child's solution
Step 6: Steps 2 through 6 were eated for each of the
other series. In the final fou# series, the child was asked,
through directive questioning, to notice valuable secondary
clues which would aid in corfect'sequencing of more difficult
stories, e. g., changes in sky color at sunrlse. changes in

tlme on a wall clock.
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Step 7+ At the completion of the task, the child was
asked to summarize what had been done, focusing on the use-

fulness of titling andwﬁ? vertalizing successive actions.

Task 3: MATRIX NUMBERS

This task consisted of four items. Each item was a
five-cell matrix which had dne number per cell. Numbers
were‘chosen randomly, but so that qo one number appeared
more +than once in any one cell. Each matrix -was presented
in the shape of a cross, with one central cell, and one'
cell on each of its sides. The task is sim}lar to one used
by'Krywaniuk (1974), but with some modifications.

Each matrix in the present task was presented on white
sheets of 8%" x 11* paper. The matrix was placed on the
centre of the paper, with each cell being one inch square.
In each case, the child was shown a complgte matrix, con-
taining one digit in each cell. Thereafter, the child was
shown tﬁe matrix broken down into its five component parts,
with each part being presented separately on a single page,
but in its correct position on an otherwise empty matrix,
In this way, the child was taken sequentially through the
matrix. After he/she had viewed the entire matrix, then
the five component parts separately, he/she was asked to
recall and write down the complete matrix on a sixth, blank

matrix. The sixth page was covered with an acetate sheet

‘upon which the child wrote with a waéhable marker. After
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each completed response, the sheet was wiped off with a
damp sponge.
Each child's response, and cell-order of each response

were recorded by the experlmenter.

Step 1t The exﬁerimenter said, "I AM GOING TO SHOW You
A GROUP OF NUMBERS. AFTER YOU HAVE STUDIED THE NUMBERS,

I WILL ASK YOU TO WRITE THEM DOWN IN THE SAME POSITION IN
WHICH YOU SAW THEM. AS I SHOW YOU THE NUMBERS, I WANT You

TO POINT TO AND SAY Ti. ALOUD SAYING *FIRST THIS SECOND
THIS,*' AND SO ON, NAMING THE NUMBER EACH TIME." [As this

was said, the experimenter indicated the sequence to be
followed, u31n9 the first matr1x-7 "DO 'YOU UNDERSTAND? TELL
ME WHAT YOU ARE TO DO." [If the child was unable to verbalize
what he/she was to do, the inétructions were repeafed.]:

Step 2: The child was\shbwn the first matrix, and was
allowed to view it for fivé seconds. Fbllowing this, the
child was asked to verbalize each number, in sequence, saying
"first.., second..,” etc. The experimenter guided the child
where necessary by pointing to each number and/or initiating
expected verbalization.

) Step 3: The experimenter turnc.. the remaining stimulus
cards for the first matrix, in order, and guided the child
into saying, "FIRST IS THE NUMBER _" for‘the first card;
"SECOND IS THE NUMBER _ ," forvthe second card, and so on
for all five cards.

Step 4: The child was presented with the blank matrix,
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and.waé askéd.to recall and write in the numbers to cdmplete
the matrix. |

Step 5: ,If the child recalled the matrix incorrectly,
Step 2, Step 3, and Step 4 were repeated until the child
corrgctly recalled the matrix. The child's response and
~cell-order were feCorded each time.

Step 6: The other three matrices were presented, follow-
ing the format in Step 2, Step 3 and Step 4 and, where
| necessary, Step 5. ’If he/she was not doing so, the child
was asked to try to recall thevnumerals‘in the order pre-
sented. Through directive questioning, the. child was asked
to verbalize the useleness of consistent search anq recall
patterns. |

Step 7: At thg completion of the task, the child was
aéked to summarize what had been done, focussing on the use-
fulness of verbalization and a consistent search and recal!

pattern as mnemonic devices.

Tosk 4: MATRIX LETTERS

This task was similar, and was presented in the same
manner as MATRIX NUMBERS. The task consisted of four items.
Each item was a five-tcell matrix which had one letter per
cell. Howevér.'létters were not chosen randomly, élthough
no one letter appeared more than once throughout the four
_matrices.' Letters were chosenvso that the top énd far left
letter could be grouped, and the miidle and the far right

letter couldibe grouped. Generally, the groupings were
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standard abreviations (e.gZ., PS). The bottom (and final)
letter of each matrix was. the only vowél in the matrix, and
as such, could be a word, or phonetically associated to a
word (e.g., U-you).

Once again, the child's response, and cell order of

each response were recorded by the experimenter.

Step 11\ The experimenter said, "I AM GOINC TO SHOW YOU
A GROUP OF LETTERS. THIS TASK IS SIMILAR TO THE ONE YOU DID
USING NUMBERS. AFTER YOU HA;E STUDIED THE LETTERS, I WILL” ‘
ASK YOU TO WRITE THEM DOWN IN THE SAME POSITIONS IN WHICH
YOU SAW THEM. AS I SHOW YOU THE LETTERS,- I WANT YOU TO
PbINT TO THEM AND TO SAY THE LETTER NAMES ALOUD, SAYING
*FIRST__, SECOND __,' AND S0 ON. &AMING THE LETTER EACH TIME.
[(As this was said, the experimenter indicatea the séquence
to be followed, using the first matrix.] DO YOU UNDERSTAND?
TELL ME WHAT YOU ARE TO DO." [If the child was unable to
verbalize what he/she was to do, the instructions were
repeated. | |

Step 21 The’child was shown the first matrix and was

allowed to view it for five seconds. Following'this. the

child was asked to verbalize the name of each letter, saying

"firste.., second«..," etc. The experiﬁenter guided the
child where necessar& by pointing to each letter and/or
initiating expected verbalization..

Step 3t - The ekperimenter turned the remaining stimulus

cards for the first matrix, in order, and guided the child
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ihto saying, ”éIRST IS THE LETTER _," for the first cafd;
"SECOND I; THE LETTER _ _," for the second card, and so on
fer all five cards.

Step 4: The child was presented with the blank matrix

and was asked to recall and write in the letters to complete

the matrix. ,

Step 5t If the child recalled the matrix incerrectly,
Step 2, Step 3 and Step 4 were repeated until the child
correctly recalled the matrix. The child's response and
cell order were recorded each time.

Step 6t Once the childvhad correctly recalied the fifst
matrix and had establlshed search and recall sequence. his/
‘her attention was called to the facility of the le :rs to
grouping. The child was asked to verbalize the grouplngs.
giving the appropriate cadence, i. e., da~da, da~da, da.
Through directive questioning, the child was asked to ver-
balize the associations of the groupings. and the fact that
" now only thr%é; as opposed to five, chunks of information |
had to be remembered. '

Step 7: The second matrix was presented to the child,
and after viewing it for fivegseconds. he/she was asked to
verbalize the letters in sequence following the grouping
cadence of "da -da, da-da, da." [The chilg was NOT asked to
verbalize first..., second..., etc.]

Step 8: The experimenter turned the remaining cards for

the first matrix in order, and guided the child, partia’ y
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by speed of presentation, into saying the letters in groups.:

Step 91 The child was presented with the blank matrix
and was asked to recall and write in the lettérs to complete
the matrix.

Step 10: If the child recalled the matrix incorrectly,
Steo 6, Step 7, Step 8 and Step 9 were repeated until the
child correctly recalled the matrix.

Step 1l: The final two matrices were presented using the
format of Step 7, Step 8, Step 9 and, where necessary, Step
10.

Step 121 At the completion of the task; the child was
asked to summarize what had been do-: -, focussing on the use-
fulness of verbal rehearsal a consistent search and recall |

pattern, grouping and ass001at10n as mnemonic devices.

Task 5+ MATRIX PICTURES

This task was similar to MATRIX NUMBERS and MATRIX
LETTERS. The task consisted of four items. Each item was
a five-cell matrix which had one stimulﬁs per cell. Three
of the stimuli were pictures, one stimulus was a design,
from the same set of cards as the pictures, and the fiftﬁ
stimulus was a letter, printed®by the author on the back-
ground card in block, filled-in letters. The pictures and

designs were taken from MEMORY GAME (INSTRUCTO) ~ Fach

on a

2" x 2" card was of heavy cardboard, and wa-

background 24" x 2%" card of light brown cardboard. The
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matrices were presented on reinforced white 84" x 11" paper.
The pictures, design, and letter were different for each
matrix, and were arranged so that neither the design nor

the letter abpéared more than once in any one cell.

Step 11 The experimenter said to the child, "I AM GOING

TO ggow YOU A GROUP OF PiCTURES. THIS TASK IS SIMILAR TO
THE ONES HAVING NUMJERS AND LETTERS. AFTER YOU HAVE STUDIED
THEM I WILL ASK YOU TO RECALL THE PICTURES IN THE SAME
| POSITIONS IN WHICH YOU SAW THEM. AS I SHOW YOU THE PICTURES,
I.WANT YOU TO POINT TO THENM. AND NAME THEM ALOUD, SAYING
'"FIRST __, SECOND " AND SO ON, NAMING THE PICTURE EACH
TINE. '[As this was said, the eXperimenter indicated the
Seqﬁence to be féllowed, using the first matrix.] DO YOU
UNDERSTAND? TELL ME WHAT YOU ARE TO Do [If the child
was unable to verbalize what he/she was to do, the instruc-
tions were reneated L

Step_2: The child was shown the first matrix, and was
allowed to view it for five seconds. Following this, the
child was asked to verbalize the namé of each picture, using
the word éf his/her choice for pictures and ﬁhe design, and
saying, "FIRST IS __, SECOND IS " etc.. The experimenter
guided the child where necessary by pointing to the picture.

Step 3+ The experimenter pointed out to the cﬁild that
the matrix parts could be associated in sequence by making

up stories to fit. As an-example for the first matrix, the
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experimenter said, "THE 3IRD (first picture) IS GOING fO
CHECK (second picture, a design) THE GOOSE (third picture)
AND THE HORSE (fourth pict&re) WHO SAYS EEE (fifth pipture.
the letter E). '

Step 41 The child is asked to look at the matrix again,

and to reneat the exnerlmenter 8 story as he/she points to

each card. -
Step 5: The experimenter turned the remaining stimulus

pages for the first matrix, in order, and guided the child
into repeating‘the story.

Step 631 The child was presented with the blank matrlx
and was asked to recall the pictures and point to the
appropriate cells to complete the matrix.

Step 7+ If the child recalled the matrix incorrectly,
Step 2, Step 3, Stép 4, Step 5 and Step 6 were repeated
until the child correctly recalled the matrix. The child's
response and cell-ordef were recorded each time. °

Step 8: The remaining three matrices were presented using
the format of Step 2, Step 3, Step 4, Step 5. Step 6, and
where necess: -y, Step 7. However, on these matrices, the
child was guided into verbalizing his/her own story to fit
the sequence of the matrix in question.

Step 91+ At the completioﬁ of the tasks, the child was
asked to summarize what héd been done, focussing on the
usefulness of verbal rehearsal, a con31stent search and

recall pattern, and overall association as mnemonlc devices.
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Task 61 PICTURE (NUMBER) ARRANGEMENT

This task consisted of 12 series of pictures, presented
three series to a card on four cards. The 8%" x 54" cards
are from MEMORY TASKS FOR READING (WISE OWL), and were covered
with clear acetate sheets| so that after completion by each
child, responses made with a washable marker could be erased
with a damp sponge.

Each series was lettered and consisted of four 14" x 7/8"
black-and-white pictures, spaced 3/8" apart, which, when
properly arranged would depict a story or sequence. Under
each ‘picture was a blank 4" line on which the child could
write a number, depicting the order of that particular pic-
ture in the story. To facilitate scoring, the author had
placed a duplicate card on the back side, putting in the
corfect sequencing in the blank spaces. The child's task
was to number the pictures in each series so that the 6rder
devpicted a sensible story.

Step 1: The experimenter placed the first card in
front of the chlld, saying, "I WANT YOU TO NUMBER EACH OF
THE PICTURES IN THESE SETS rp01nt1ng to each series] SO
THAT THEY ARE IN THE CORRECT ORDER TO" MAKE A SENSI3LE STORY.
HOWEVER, BEFORE YOU BEGIN, I WANT YOU TO MAKE UP A TITLE
FOR THE STORY. LOOK AT~THE PICTURES AND TELL ME WHAT YOU
THINK THE TITLE SHOULD BE." [The child's title for each

series was recorded by the experimenter.]

i
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Step 21+ The experihenter said to the child, "Now, I
NANT YOU TO NUMBER THESE PICTURES ‘IN ORDER SO THAT THE STORY
MAKES SENSE. AS YOU WRITE IN THE NUMBERS, SAY 'FIRST THIS,
SECOND THIS, THIRD THIS, AND FOURTH THIS,' TELLING WHAT IS
HAPPENING IN THE PICTURE EACH TIME. DO YOU UNDERSTAND? TELL
ME WHAT YOU ARE TO DO." [If the child was unable to verbalizé
what he/she was to do, the instructions were repeated. ] |

Step 3:+ -The experimenter said, "HERE IS THE MARKER.
BEGIN,"

Step 4: If the chiid did not verbalize the picture con-
- tents, saying "first, second,” etc., he/she was asked to do

9
SO

Step 5t When the child had comple\gj the task, the
sequence of responses were recorded.

Step 61 If‘the child's response was incorrect, he/she
" was asked to choose a more'encompassing, or a more appropri-
ate title. The experimenter then said, "NUMBER THE PICTURES
OF THIS STORY AGAIN: WHILE YOU ARE NUMBERING, REMEMBER TO
SAY 'FIRST THIS, SECOND THIS, THIRD THIS AND FOURTH THIS,'
TELLING WHAT 1S HAPPENfNG IN THE PICTURE EACH TIME. ARE YOU
READY? BEGIN."

Step 7: Series two through 12 were presented using the
format of Steps 1, 2, 3, 4, 5, and, where necessary,.Step 6.

Step 81 After,éompletion of the task, the child was
asked to summarize what had been done, focussing on the use-

fulness of both a comprehensive title and verbalization in
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the organization of thoughts to complete a sequential task.

\
Task 71+ SERIAL RECALL OF PICAURES

This task consisted of five items. The fi:st item was
coﬁpoSed of six cards, while the last four items were composed
of 16 cards each. Each 24" x 2%" card was of light brown
cardboard, and each had a different black-and-white picture
of an object or person affixed in.the centre. These pic-
tures (approximately 4" x 1") were from cards found in
MEMORY TASKS FOR READING (WISE OWL), which were cut apart
and used in an order devised by the author. Each series of
cards was composed of pictures of objects that could be
paired'(e.g.. a key and a lock), so that.the first series
contained three pairs and the other four series contained
five pairs. ojects Qere arranged so that one item from
éach pair was in the first half of each séries while the
other item from each pair was in the identical order in the
second half of the series. Each card in a series was num-
bered, and the object was named, on the back in the order
in which they were to.be placed in front of the child. The
child's task was to recall, in serial order, all of the

pictures in each series.

Step 1t The experimenter showed the stack of cards in
the first series to the child, saying, "HERE ARE A GROUP OF
PICTURES. I AM GOING TO PLACE THEM IN FRONT OF YQU, AND
AFTER YOU HA%E STUDIED THEM, I WILL REMOVE THE PICTURES AND
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fTHEN ASK YOU TO RECALL THEM ALL. AS I PLACE EACH PICTURE

{ BEFORE YOU, I WANT YOU TO NAME IT ALOUD, SAYING 'FIRST _ ,
SECOND __," AND S0 ON, NAMiNG THE PICTURE EACH TIME. ONCE
ALL OF THE PICTURES ARE IN FRONT OF YOU, I WANT YOU TO GO
THROUGH THEM ONCE AGAIN, SAYING °'FIRST __+» SECOND _ ,* AND
SO ON. DO YOU UNDERSTAND? TELL ME WHAT YOU ARE TO DO."
[If the child was unable to verbalize what he/she was to do,
the instructions were repeated.]

.SjeQVZ: The experimenter then placed each card from the

first series side-by—sidé in front of the child. 1If the
child failed to verbalize, he/she was asked to do so. If

- he/she could not think of a word, the experimente ‘vided

assistance.

Step 3:+ After the child had viewed the items for ma. i-
mum time of two seconds per card, the cards were sequeri .’ . v

removed, beginning with the first cérd placed in front of “ne
child. If the child did not rehearse the pictures verbally,
he/she was asked to do so.

Step 4: The child was asked to recall thé pictures, and
the experimenﬁer recorded the order of recall.

Step 5: Regardless of whether the child's response was
correct or incorrect, the cards from the first series were
again presentéd to the child. The experimentg;, through
directive questioning, asked the child to verﬁalize the
inclusion of items which could be paired, and the ordering

of pairs in the series. The cards were then picged up by
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the experimenter. The experimenter said to the child, "I
AM GOING TO ASK YOU TO STUDY THESE PTICTURES AGAIN, AND
AFTER I HAVE REMOVED THE PICTURES, I WILL AGAIN ASK YOU TO
RECALL THEM ALL. HOWEVER, THIS TIME, YOU CAN RECALL
TOGETHER THE OBJECTS WHICH CAN BE PAIRED, BUT I WOULD LIKE
'YOU TO TRY TO RECALL THE PAIRS IN THE ORDER 1IN WHICH THE
FIRST ITEM OF THAT PAIR WAS GIVEN. THUS, FOR THIS SET OF
PICTURES, THE ORDER FOR RECALL WOULD 3E 'KEY~-LOCK, BRUSH=-
PAINTS, LIGHTBULB-SWITCH.' IF YOU WOULD RATHER, YOU CAN
STILL RECALL ALL THE ITEMS IN THE CRDER THEY WERE GIVEN,
USING THE PAIRED ASSOCIATIONS TO HELP YOU REMEMBER ALL THE
_ITEMS AND THEIR ORDER IN THE SERIES. DO YOU UNDERSTAND?
TELL ME WHAT YOU ARE TO DO.* rIf the child was unable to
verbalize what he/she was to do, the instructions were |
repeated. | | )

Step 6: The experimenter then placed each 'card from the
first series side-by-side in front of the child. 1If the
child failed to verbalize and rehearse items‘or pairs of
items, he/she was asked to do so.

Step 7: After the child had viewed the items for a max-
imum time of two seconds per card, the cards were sequentially‘
removed, beginning with the first card placed in front of the-
child.

Step 8: The child was asked to recall the pictures and

the experimenter recorded the order of recall.
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Step 91 If the child was unable to recall the pictures
in total, or in one of the orders requested, Steps 6.”7, and
8 were repeated.

Step 10s: The experimenter then placed each card from the
second series;side-by-side in front of the child, saying,
"AS I PLACE EACH PICTURE 3EFORE YOU, I WANT YOU TO NAME IT
ALéUD, SAYING 'FIRST __, SECOND-__ "' AND SO ON, NAMING THE
PICTURE EACH TIME."™ Once all the pictures were in front of
the child, the experimenter asked the child which method pf‘
recall he was going to use. If the child indicated recall
of ordered pairs, the experimenter said, "I WANT YOU TO GO
THROUGH THE PICTURES AGAIN, REHEARSING THE NAME OF EACH
PATR OF ITEMS ALOUD iN THE ORDER IN WHICH THE FIRST ITEM OF
THAT PAIR WAS GIVEN, AS YOU DID WITH THE ILAST SET OF PICTURES.
BE SURE TO REPEAT THE NAMES OF THE PAIRS ALOUD AS OFTEN AS
YOU CAN. ALSO BE SURE TO COUNT THE NUMBER OF PAIRS. YoOU
MIGHT TRY CHECKING OFF A FINGER OF ONE HAND IN ORDER, AS'
YOU REHEARSE EACH PAIR, SINCE THIS WILL HELP YOU TO ASSOCI-
ATE AND RECALL BETTER. DO-YOU UNDERSTAND? TELL ME WHAT
YOU ARE TO DO." [If the child was unable to verbalize what
he/she was to do, the instructions were repeated.] If the
child indicated recall of pictures in the érder presented,
the experimenter said, *I WANT YOU TO GO THROUuH THE PICTURES
AGAIN, REHEARSING THE NAME OF EACH PICTURE ALOUD IN THE |
ORDER IN WHICH THEY.WERE PRESENTED. BE SURE TO REPEAT THE
NAMES OF THE PICTURES ALOUD AS OFTEN AS YOU CAN. ALSO BE
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SURE TO COUN ™ NUMBER OF PIC 5S. YQU MIGHT TRY CHECK-
é?TURE, SINCE THIS

ING OFF A FINGER AS YOU REHEARSE EACH P/
WILL HELP YOU TO ASSOCIATE AND RECALL BETTER. DO YOG UNDER -
STAND? TELL ME WHAT YOU ARE TO DO." [ If the child wag
unable to verbalize what he/she was to do, the instructions
were repeated. ] w

Step 11: Step 7 and Step 8 were repeated.

Step 12: If the child was unable to recall the pictures
‘in‘total. or in one of the orders requested, Step iO was
repeated. using the instructions for the méthod of recall
used by the child for the first administration of that
series. Steps 7 énd 8 were then repgated. This was done
to a maximum of four trials per series of pictures.

Step 13: Steps 10, 7, 8, and where necessary, Step 12
were repeated for the remaining three_series of pictures.

Step 14: At the complefion of the tésk, the child was
asked to summarize what had beeﬁ done, focussing on the use-

fulness of verbal rehearsal and association of parts in

serial recall.

Task 8: FREE RECALL OF PICTURES

This task consists of six items. The first two items
were composed of six cards, the following two items were
composed of eight cards, thebfifth item was composed of 10
cards, and the sixth item was composed of 12 cards. Eac.,

22" x 2%" card was of light brown cardboard, and each had a
/“
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differeﬁt black-and-white picture of an object or person
affixed in the centre. These pictures (approximately .

" x 1) were from cards found in MEMORY TASKS FOR READING
(WISE OWL), which were cut apart and used in an order
devised by the author. In the first series, all ﬁictures
belonged to the same category, i.e., sweets or desserts-A
In each of the ofher series, pictures could be equally
distributea into two categories. In these series, the
items were arranged so that an item from one category was
+ always followed by an item from”the othér category. Items
were arranged in this way to fécilitate.ease of reorganiza-
tion by the child into groups, i.e., items from one cate-
gory could be moved up ana pushed ;ogether while items of
the second category could be left in the line presented
and pushed-togéther. The categbriesvwere diffefent for
each series. Each card in a series was numbefed. and the
object named, on the back in the order in which they wére

to be placed in.front of the child. The child's task was

to recall, in any order, all of the pictures in each series.

| Step 1: The experimenter showed the stack of cards in‘
the first series to the child, saying, "HERE ARE A GROUP OF
PICTURES. I AM GOING TO PLACE THEM IN FRONT OF YOU, AND.
AFTER YOU HAVE STUDIED THEM, I WILL -REMOVE THE PICTURES AND
THEN ASK YOU TO RECATL THEM ALL. AS I PLACE EACH PICTURE
3EFORE YOQU, I WANT YOU TO NAME IT ALOUD. ONCE ALL THE
PICTURES ARE IN FRONT OF YOU, I WANT YOU_TO GO THROUGH THEM
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AGAIN, REHEARSING THE NAMES ALOUD TO YOURSELF IN ANY ORDER
YOU CHOOSE. DO YOU UNDERSTAND? TELL ME WHAT YOU ARE TO
DO." [If the child was unable to verbalize what he/she
was to‘do. the instructions were repeated. |

Step 2t fne experimenter then placed each card from the
first series side~by-side in front of the chiia. If the
cnild failed to verbalize, he/she was asked to do so. If
he/éhe could not think of a word, the experimenter provided
assistance.

Step 3t Af'ter the child had viewed the items for a maxi-
mum time of two seconds per card, the cardé were sequentia®ly
removed, beginning with the first card placed in front of
the child. If the child did not rehearse pictures verbally.
he/she was asked to do S0 ) .

Step 4: The child was asked to recall the pictures and
the exverimenter recorded the order of recall, although the

"child was allowed to recall the pictures in any order.

Step 5: Regardless of whether the child's response wés
correct or incorrect, the cards from the first series were
again presented to the nhild. The experimenter, through

directive questioning, asked the child to verbalize the
fact that all items could be inéluden in Qne category. The
experimenter said, "I AM GOING TO ASK YOU TO STUDY THESE
‘PICTURES AGAIN AND AFTER I HAVE REMOVED THE PICTURES. I
@ILL AGAIN ASK YOU TO RECALL THEM ALL IN ANY ORDER. AS YOU
REHEARSE T%E NAMES OF THE PICTURES ALOUD, IN ANY ORDER YOU



+++120

WISH, YOU MIGHT TRY CHEC: 4 OFF A FINGER AS YOU REHEARSE
EACH PICTURE, SINCE THIS WILL HELP YOU TO ASSOCIATE AND
RECALL 3ETTER. B8E SURE TO‘COUNT)THE TOTAL NUMBER OF PIC-
TURES TO B3E RECALLED EACH TIME. DO YOU UNDERSTAND? TELL
ME WHAT YOU ARE TO DO." [If the child was unable to ver-
balize what he/she was to do, the instructions were
repeated. |

Step éx Steps  and 4 were repeated.

Step 7t If the child was unable to recall all the pic-
tures, Steps 5, 3 and 4 were repeated to a maximum of four
trials.

Step 81 The experimenter placed each card from the
second series sidé-by-side in front of the child, asking the
child to verbalize the name of the picture as each was pre-
sented. If he/she COﬁld not think of a word, the experi- ‘
menter provided assistance.

Step 9{ Thréugh directive qhestioninz}%fhe cr d was
~asked to verbaliie the facts that itéms could be included in
one of two categories, énd that items were:ordered alter-
nately according to categories.

Step 10: The experimenter said, "I WANT YOU TO STUDY
THESE PICTURES, AND AFTER I HAVE REMOVED THEM, I AM GOING TO
ASK YOU.TO RECALL ALL THE PICTURES IN ANY ORDER. YOU CAN
GROUP THE PICTURES INTO CATEGORIES TO HELP YOU REMEMBER
'THEM BY MOVING THE ITﬁﬁs FROM ONE CATEGORY UP INTO ANOTHER

LENE,,AND CLOSING THE LINES TOGETHER. [As this was said,

L]
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the experimenter demonstrated. | AGAIN, YOU MUST 3E SURE
TO COUNT THE TOTAL NUMBER OF PICTURES TO BE RECALLED. AS
YOU REHEARSE THE NAMES OF THE PICTURES ALOUD, IN AMY ORDER
YOU WISH, YOU MIGHT TRY CHECKING OFF A FINGER AS Yol REHEARSE
EACH PICTURE, SINCE THIS WILL HELP YOU TO ASSOCIATE AND
RECALL BETTER. DO YOU UNDERSTAND? TELL ME WHAT YOU ARE TO
DO." [If the ¢ 1d was unable to verbalize what he/she was
to do, the instructions were repeéted.W

Step 11: Step 3 and Step 4 were repeated.

Step 12: If the child was unable to recall éll the pictures,
Steps 10, 3 and 4 were repeated to a maximum of four trials.

Step 13: Steps 2, 3, 4, and where necessary, Step 12 were
repeated for the remaining four series of pictures.

Step 14: At the completion of the task, the child was

asked to summarize what had been}@one. focussing on the use-

o
\/

fulnews of verbal rehearsal, categorization, and overt

grouping in free recall.

Task 91 FOLLOW~THE-ARROWS

This task consisted of five items presented on 8%" x 53"
cards from MEMORY TASKS FOR READING (WISE OWL). ‘The cards
were covered with clear acetate sheets so that after comple-
tion by each child, responses made with a washable ‘marker
could be erased with a damp sponge.

Four of the cards had five black-and-white pictures

which were ordered sequentially to make a story. The pictures
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were ordered, in a clockwise manner, by means of heavy
black arrows. The fifth card consisted\of six black-and-
white pictures érdered in a counterclockwise manner. The
first-tﬁo cards, on which all of the pictures were joined
by arrows, had the word 'start' at the beginning point to
direét the child. The remaining three Eards did not have
all the pictures connected by arrows, and had obvious
beginning points.

On the back of each card, the pictupes présented on
the front had been rearranged into a different order, and
-the arrows had been removed. The child's task, after viewing
and verbalizing the sequence'on the front of the card, was
to mark in the arrows on the back so that the sequence was

the same as on the front.-

Step 1t The experimenter 51&7 d the first card in front

of the child, saying, "THE PICTURES ON THIS CARD TELL A
STORY, ONE. THAT YOU ARE FAMIi;»R WITH, 'THE THREE LITTLE
PIGS.' AS YOU CAN SEE, THE PICTURES ARE ORDERED BY ARROWS.E
I WANT YOU TO START AT THE BEGINNING OF THE STORY AND, BY
FOLiOWING’THE ARROWS, TELL ME WHAT IS HAPPENING. YOU START
ATATHE FIRST PICTURE, SAYING, 'FIRST __, éECOND T?' AND SO
ON, TELLING ME WHAT IS HAPPENING IN EACH PICTURE. AFTER

YOU HAVE DONE THAT, I AM GOING TO TURN THE CARD OVER. ON
THE BACK OF THE CARD, THE PICTURES ARE IN A DIFFERENT ORDER.
YOUR JOB IS TO MARK IN THE ARROWS T0 MAKE THE STORY FOLLOW
IN THE SAME ORDER AS IT DOES ON THIS SIDE. AS YOU‘MARK‘IN
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THE ARROWS, I WAN& YOU TO RETELL THE STORY SAYING, 'FIRsT e
SECOND __,* AND SO ON. DO You UNDERSTAND? TELL ME WHAT
YOU ARE TO DO." [If the child was unable to verbalize what
he/she was“to eo, the instructions were repeated. ]

Step 21  The experimenter guided the child into verbalizing

the sequence of the pictures, havineg the child say "first _ ,

second __ ," etc.
Step Jt The card was turned over and the child was asked

to mark in the arrows, verbalizing jest as he/she had done
on the front of the eard.

Step 4 The experimenter recorded the order of the child's
response, and the card was erased-v

Step 9: If the child's response was incorrect, the card
was turned over, and Steps 2, 3 and 4 were repeated.

Step 6 Steps 2, 3 and 4 and, where necessary, Step 5,
were repeated for the four remaining cards.

Step 7: At the completion of the. task, the child was
asked to summarize what had been done,'focussing‘on the
usefulness of structured (i.e., using 'first, second," etc.)

verbalization in the recall of serial évents.

Tasks 10-16; FILMSTRIPS

The seven filmstrips, distfibuted by Classroom Materialg
Compaﬁy (310 North Second Street, Mlnneapolls. Minnesota
55401) were designed to be used in the development of visual
'perceptlon skills, and include seven factors of visual

perception.
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The filmstrips were all shown on the white wall of the
nurse’'s office at the school at a distance of seven feet.
The child was seated in a comfortable chair next to the
vrojector, and was responsible for turning the strip tq
the neit frame once a frame had been correctly responded to.
Each child saw the films individdally.'and responded verbally.
In cases where the child encountered difficulty, he/she was
asked to eifher step closer to the screen or to trace diffi-
culties through with his/her fingertip‘on the wall-screen
for that response.

‘Only the éhild's errors were recorded by the experi-
menter. In instances where there was an error, the child
was asked to verbalize the repeated question, then to ver-
bally work through the question and response step-by-~step.
Each frame received a correct response before the child
went on to the next frame. The experimenter ensured, on
the first few framés of each filmstrip, that the child knew
what he/she was to do; In each filmstrip, the frames pro- .-
ceeded from easy.t fairly difficult for these particular
children. Questions, on those filmétrips using them,
and all fesponses were included with the distributor's “
instructions. ﬂ | |

The greatest difficulty, fpr those children having
diffidulty, lay in left-right discrimination. The only
changes in the supplied questions given for each film was in

supplying consistency in left-right search patterns.
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Task 10: FILMSTRIP 1--VISUAL DISCRIMINATION AND SPATIAL

ORIENTATION

This filmstrio conéisted of 36 frames and was designed
to strengthen the abilify to discriminate directional
differences such as right-left, and above-below in relation
to objects in space. There were a total of 94 questions to
be responded to by the child, each involving considerable
audi%ory attention and auditory sequential memory.

Fach frame tonsisted of a horizontal line, a vertical
line, or a combination of both, in colors red or black. The
child was asked to verbalize, by naming the colér. the posi-
tion of a specifically named colored dot in relation to
these lines. Dots in frames 1-16 were either red or blue.
Dots in frames l7-36lwere red, blﬁe} green or black.

The experiménter said to the child, "THIS FILMSTRIP IS
A30UT THE POSITION OF DOTS IN SPACE. I AM GOING TO ASK YOU
QUESTIONS ABQUT THE DdTS, AND YOU WILL TELL ME THE COLOR OF .
THE DOT WHICH IS IN THE SPACE I AM TALKING ABOUT. IF.NO
DOT DOES THIS, JUST SAY 'NONE.' DO YOU UNDERSTAND? TRY
THIS ONE [showing frame 17. WHAT COLOR DOT IS ABOVE THE
BLACK LINE." [If the child's response was incorrect, the
instructions were repeated, then he/shg was asked to repeat
the question after the experimenter.] “NOW, BEFORE WE CON-
TINUE, I WANT TO BE SURE YOU UNDERSTAND SOME OF THE WORDS
I WILL USE. SHOW ME WHERE ABOVE THE CHAIR IS? WHERE BSELOW
THE CHAIR IS? WHERE THE RIGHT SIDE OF YOU IS? WHERE THE
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LEFT SIDE OF YOU IS?" [Where the child had difficulty,
time was spent on these discriminatiomns using clues such
as ‘which hand do you write with.'] "NOW, WOULD YOU LIKE '

TO TURN THE FILMSTRIP TO THE NEXT FRAME?"

) Task 11 FILMSTBIP 2~--VISUAL MATCHING

This filmstrip consisted of 36 frames and was designed
to stréngthen the ability to discriminate direcfional simi-
larities and differences in objects. symbols and figures.
There was one question for each frame, to which the child
responded by saying 'yes' or 'no;'

In frames 1-14, the child was ask!g to compare a form
on the left of the frame to a form on the right. In frames
15-36, the child was asked to compare two or more forms on
the left to two or more forms on the right. Forms were
divided by a vertical line.

The experimenter said [showing the first frame],’"ON
THE WALL ARE PICTURES OF TWO FORMS. ONE IS ON THE LEFT SIDE
-=POINT TO THE LEFT SIDE. THE OTHER IS ON THE RIGHT SIDE=--
POINT TO THE RIGHT SIDE. NOW, YOUR J03 IS TO LOOK CAREFULLY
FIRST AT THE FORM ON THE LEFT SIDE, THEN YOU ARE TO LOOK AT
THE FORM ON THE RIGHT SIDE AND DECIDE IF IT LOOKS EXACTLY
THE SAME AS THE ONE ON THE LEFT SIDE. IS IT FACING AND
POINTING IN.THE SAME DIRECTION? IF IT IS, ANSWER 'YES.*

IF IT ISN'T, ANSWER 'NO.' DO YOU UNDERSTAND? WHAT IS THE ,

ANSWER TO THIS FIRST ONE?" [If the child's response was
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incorrect, the instructions were repeated and the child was
asked to go up and trace with his/her finger first the form
on the left, then the form on the right.]

o When frame 15 was introduced, the child was asked to
go up and trace both forms on tﬁe left ana both forms on
the right. The experimenter then said, "NOW YOU NMUST MAKE
SURE THET?EACH FORM ON THE RiGHT IS EXACTLY THE SAME AS ITS
PARTNER 5& THE LEFT." Through directive questioning, the
child was asked to verbalize left-right search patterns so

that working from the left, on the right side, once one

error was discovered, the response was 'no.'

Task 121 FILMSTRIP 3--VISUAL CONSTANCY

\
This filmstrip consistedvgf\§6 frames and was designed

to strengthen the ability to discriminate symbols énd figures
set in confusing or contraéting contexts. There was one
question per frame, to which the child responded by saying
'ves' or 'no.' -
In'eacﬁ frame, the child was asked to look at a form
at the top of the frame, then decide if the form was fdhnd
in a box in the lower portion of the frame. In frames 1-6,
there was only one form at the top. In frames 7-22, there
were two forms at the top. Here the experimenter pointed
out that both frames must be preseﬁt in the box, but not

necessarily in the same order. In framesl2?-36. there were

two pairs of letters at the top, e.g., AB ST. The
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experimenter pointed out that each pair of letters must be
found in the same order, but that the pairs need not directly
follow one another. Whenever letters were used, the child
was asked to verbalize the letter names (in pairs where
applicable). - l

The exverimenter said [showing the first framew. "LOOK
AT THE FORM AT THE TOP OF THE SCREEN. CAN YOU SEE THE SAME
_FORM IN THE 30X AT THE 30OTTOM OF THE SCREEN? IF YOU SEE A
FORM IN THE BOX THAT LOOKS THE SAME AND IS FACING THE SAME
WAY AS THE FORM AT THE TOP, SAY 'YES.'® IF NOT, SAY 'NO.'
DO YOU UNDERSTAND? WHAT IS THE ANSWER TO THIS FIRST ONE?"“
[ If the child's_response was incorrect, the instrucfions
were repeated and he/she was asked to go up énd trace with

his/her finger first the form on %op. then the corresponding

form in tHe box.’]

Task 13+ FILMSTRIP 4--VISUAL-MOTOR (FORM) COORDINATT

This filmstrip consisted of 39 frames and was de: d
- to strengthen "the ability to disecriminate and construct the
integral components ofbbasic forms." There was one question
per frame,‘to which the éhild responda2d by saying ‘left,’
'right' or 'middle.’ '

In each frame, the child was asked to look at a form at
the top left, then to compare it with the incomplete form
at the top right. At the bottom of each frame were three

component parts of the completed top -left form. arranged
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horizontally. one of which would complete correctly the
top right form.

The experimenter said [showing the first frame],
"PLEASE LOOK AT THIS FORM [pointing to the upper left form].
NOW, SEE THIS FORM ON THE RIGHT SIDE [pointingl? IT IS
EXACTLY THE SAME, EXCEPT THAT ONE OF THE LINES HAS SEEN
LEFT OUT. THE LINE THAT WAS LEFT OUT WAS ONE OF THESE ONES
'rpointingw ON THE B30TTOM. LOOK AT THE TWO FORMS CAREFULLY.
IF YOU THINK THE MISSTNG LINE IS THE LEFT ONE, SAY 'LEFT.'
IF YOU THINK IT IS THE MIDDLE LINE, SAY 'MIDDLE.' IF YOU
THINK IT WAS THE RIGHT LINE, SAY °'RIGHT.' DO YOU UNDERSTAND?
WHAT TS THE ANSWER T0 THIS FIRST ONE?" [If the child's
response was }hcorrect, the instructions wére repeated and,
he/she was asked to go up and trace with. his/her finger
first the form on the upper left, then the form (and the
missing line) on the upper right. Those children who had
demonstrated severe left-right difficulty were allowed to

~respond 'first,' 'second,' and 'third,' since the task was

not orimarily one of left-right discrimination.

Task 14 FILMSTRIP 5--VISUAL MEMORY

This filmstrip consisted of 36 frames and was designed
to strengthen the ability to recall visual stimuli. The
filmst;ip was designed in pairs of frames so that the first

frame of a pair presented from two to four picture cards on

the bottom, and one card turned facegdown on the top. The

P
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second frame of the pair had either one or more of the bottom
cards turned face down, and had the top card, which was a
duplicate of one of the face-down cards on the bottom, turneq
up. The cards on the bottgm were numbered..sequentially,

from the left. The child's task was to recall what the

-

-

position of the exposed top piéture in the 'second frame had
been in the first frame, after having seen the pictures in
the first frame for two seconds.

The experimenter said [showing the first frame’, "LOOK
AT THE PICTURES ON THE SCREEN. THE TWO CARDS ON THE 30QTTOM
ARE TURNED FACE‘UP S0 YOU CAN SEE THE PICTURES. THE CARD
THE TOP IS TURNED FACE DOWN SO YOU CANNOT SEE THE PICTURE,
BUT IT IS THE SAME AS ONE OF THE BOTTOM CARDS. LOOK AT’ THE
TWOvBOTTOM CARDS, AND SAY 'FIRST __; SECOND _ ,*' AND SO ON,.
SAYING THE NAME OF THE PICTURE EACH TIME. DO YOU UNDERSTAND?
NOW [turning the filmstrip to the second framel, LOOK AT THE
PICTURE CARDS ON THE SCREEN. YOU CAN SEE THE TOP CARD. DO
YOU REMEMRBER WHICH OF THE BOTTOM CARDS IS THE SAME AS THE
TOP CARD? TELL ME IF IT IS CARD 1 OR CARD 24" [If the
chiid‘s response was incorrect, he/she was shown the first

frame and asked to verbalize the position of the cards again. ]

Task 15 FILMSTRIP 6--FIGURE-GROUND

This filmstrip consisted of 36 frames and was designed
t§ strengthen "the ability to select the appropriate visual

stimulus in spite of visual distractions." There were a
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total of 9S‘questions to be responded to by the child, each
one involving considerable auditory attention and auditory
sequential memory. .

Each frame consisted of a triangle, a square, a circle
or a combination of these, either juxtapositioned or over-
lapped. Red, yellow,‘green, blue and black dots were
placed iﬁ these geometical. figures. vThe child's task was to
identify the color of dot or dots which were located within
a specified geometric form or within overlapping geometric
forms (e.g., What color dot or dots are in the circle but not
in the triangle or the square?). ‘

The experimenter said [showing the first frame?], "IN
THIS FILMSTRIP, YOU ARE GOING TO SEE SHAPES WHICH HAVE DOTS
IN THEM. I AM GOING TO ASK YOU QUESTIONS A30UT THE DOTS, AND
I WANT YOU TO ANSWER BY TELLING ME WHAT THE COLOR IS OF THE
DOT ASKED FOR IN THE QUESTIO YOU WILL HAVE TO LISTEN VERY
CAREFULLY, AS SOME OF THE QUESTIONS BECOME QUITE COMPLICATED.
TﬁY THIS FIRST ONE, 'WHAT COLOR DOT IS IN THE TRIANGLE?'

[If tﬂe child's‘response was. incorrect, the instructions were
reoeateé. then the child was asked to repeat the questibn
after the experimenter. After frame 10, where overlapping
forms were introduced, the child was also asked to go up

and trace the form outlines with his/her finger on the wall-

screen if his response was incorrect.]
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Task 16+ FILMSTRIP 7--VISUALIZATION

This filmstrip consisted of 36 frames and was designed
to strenethen and integrate all Yisual perceptual skills,
focussing on left-to-right visual search patterns. There
were a total of 80.questions to be responded to by the child.

Each frame consisted of one.‘two. or three lines which
originated from letters or numberé on the left and over-
lapped and intertwined to end at humbers or letters, respec-
tively, on the right. The child is aﬁked to respond by
choosing the snumber (letter) which combleted the line
étarted at a specifically asked letter‘(number).

The gxﬁerimenter said [showing the first frame], "EACH
FRAME IN THIS FILMSTRIP IS COMPOSED OF LINES WHICH WILL 3E
ALL TWISTED TOGETHER. THEY ALWAYS BEGIN AT THE LEFT [point-
* ingl AND END AT THE RIGHT [pointing]. THIS FIRST FRAME ONLY
HAS ONE LINE, AND IT BEGINS AT THE LETTER 'A.' AT WHAT
NUMBER DOES IT END?" [In subsequent, more difficult:frames.
‘the child was askea toAfirst trace the line in the air with
his/her‘finger if he/she made an incorrect response. If
this did not ield a correct response after two attempts,

the child wa. asked to go up to the wall-screen and trace

the line with his/her finger.] .
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CHAPTER VI

A PILOT STUBY

In order to test the materials.used in intc¢ vention,
a pllot study was conducted in one of the three scH66Iék‘f
for a two month period early in 1976. Eighteen children
in each of Grades 2 and 4 were selected on the basis of
scores on the "Reading Comprehension"” subtest of the )
Stanford Diagnostic Reading Test (SDRT). Those children
who scored below the 50th percentile were included in
the pilot study. Needlesé to say, different children were
involved in the pilot and in the main study.

Three levels of intervention were conducted in the
- pilot study, namely: (a) Minimum intervention. where the
child viewed only the seven filmstrips: (b) Medium inter-
;ention, where the child was asked to complete various
successive tasks; and (c) Maximum intervention, where the
child was asked to complete varioué tasks.Jbut was instruc-
ted in the use of verbal mediation and in the effective use
of strategies. Children in Grades 2 and 4 were grouped
into the three intervention levels, resulting in six
experimental conditions. Intervention was conducted in
groups of three for each condition for one-half hous daily,
two days per week for eight weeks. This made a total of\

eight hours of group remediation per child.
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Analyses of variance ylelded significant dlfferences
in pre/post means between grades for all tests. This
finding was expected. ,Analyses also revealed significant
differences in pre/post means between the Ninimum and the
Medium and Maximum groops (grades combined) for Serial
Recall (?=27.7, df=2/30, P<.001; F=32.12, df=2/30, P<.001,
respectively), F'r‘e}e_ Re‘c“all (F=36.9, df=2/30, P<.001;
F=45,82, df:Z/BO.LP-:OOl. respectively), and Vemory For
Designs (F=11.9, df=2/30, P-.001; F=17.5, df=2/30, P<.001,
respectively). Tnere was no significant difference in
pre/post groun means for Raven's.Coloured Progressive
Matrices or Color Naming. Digit Span-Forward was not
administered. These results suggest that intervention as
effective in teaching the use of succéssive and possibly
simultaneous strategies since Serial Recall and Free Recall
consistently load on the successive processing factor and -
Memory Fo;rDesigns'consistently loads on the simultaneous
orocessing factor. The,failure to find significant differ-
ences in pre/post intervention group means on the SDRT can

be attributed to (i) the féct that "Reading Comprehension

-may require simultaneous processing while most of the tasks

included focussed primarlly on sfccessive processing, and/or
to (ii) the small number of.hours given for remediation.

The findings from the pilot study were of assistance
in a rumber of waysx. (a) in determining the feasibility of

improving reading comprehension by means of a nonacademic
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training program; (b) in determining the appropriatgness

of the tasks in terms of their successive and simultaneous
character; (c) in determining the number of children tolbe
included in each session; (d) in determining the amount of
time required for each task; and finally, (e) in determining
the necessity for retaining the three different int%fvention

levels.

‘Those tasks which were found to be eésy for the chil-

dren, and those which were felt to focus primarily on simul-

taneous processing were omitted frqm the present study.

Some of the tasks were modified to include different source
materials or instructions. Only those tasks which met these
requirements and which fit~comfortably-into a 35 minute
sesgion were retained for the present study.

Although groups of‘thre? childrén were workable, the
disruption to the total classroom was less if only one child
was removed ‘at a time. "

A Minimum intervention group had been included in the
pilot study in order to control for the Hawthorne Effect.
Since changes for this group in the pilot study were
extremely minimal, it was decided, in the fnterest of time’
and available students and personnel to omit this group in
the final study. 3oth the Medium and MaxXimum intervention
groups in thé pilot study had shown improvement between pre-
and post- test on the Primary Test Battery. However,

improvement for the Maximum intervention group was « 1y

.).\5,"
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the best. The pilot study did not have a Control group, the
Minimum intervention group serving as the control. In -
final sgudy. it was decided to maximize contrast by giving
the remedial program to one group while withholding it from

a compnarable group; both groups, howevef, continued to

participate in the regular class program.
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CHAPTER VII

THE SUCCESSIVE-SIMULTANEOUS PROCESS ING WMODEL:
A TEST OF HYPOTHESIS 1

HYPOTHESIS 1: Factor analysis of the Primary Test Battery
will yield the féctors of successive and

simultaneous procesgine.

A3

The question posed by this hypothesis isg whether the
cognitive performance in children ranging from academically
“Delow average" to academically "average" can be explained
by the successive-simultaneous processing model. Successgive )
and simultaneous modes of information processing have been
shown to be stable variables in examining individual differ-
ences within and across varying samples. The present study
examines the applicability of the model to a sample of

Grade 4 students with differing levels of academic per-

.

formance.

Pre~- and post- test means and standard deviation from
the eight marker tests for the Experimental and Control
‘groups, respectivély, are presented in Table 11. In order
to test-Hypothesis 1, principal components analyses with
varimax rotations were used, as this had been usea in pre-~
vious research on the Primary Test Batt:ry. +z2cording to
the Kaiser-Guttman rule, 6n1y factors w.th ei~envalueé

greater than 1.0 were accepted. The factor matrices are

N\
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Means and Standard Deviations for the Eight Marker
Tests for the Experimental Group (n=34) and the
Control Group (n=34) at Both Pre- and Post- Test

EXPERIMENTAL GROUP

VARKER PRE -~ POST~
TESTS Mean SD Mean SD
.RAVEN'S MATRICES 26.11 5.14 28.73 .57
MEMORY FOR DESIGNS 4.94 3.29 1.17 1.50
_SERIAL RECALL" 61.29  11.40 75.61 6.80
FREE RECALL 71.23 7.87 \ 84,23 5.04
DIGIT SPAN-FORWARD 5.23 .77 6.00 1.05
COLOR NAMING 35.85 8.32 29. 44 5.84
BENDER GESTALT 4.58 2.13 2.08 1.56
SCHONELL 43.12 9,91 L. 5k.06  11.97 \
CONTROL GROUF
VARKER PRE - POST-
TESTS Mean SD Mean SD
RAVEN'S MATRICES S 27.44 4,22 28.76 4.81
MEMORY FOR DESIGNS L.29  3.41 3.70 2.75
SERIAL RECALL 66.20 8.39 66.79 8.07
FREE RECALL 73.38. 7.12 75459 6.77 °
'DIGIT SPAN-FORWARD 541 86 5432 .87
COLOR NAMING 33.68 6.92 33.70 ° 8.07
BENDER GESTALT 4,20 2.66 L.23.  2.44
SCHONELL 40.50 7.11 45,61 7.48
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presented in Tables 12 and 13, réspectively. for pre- aﬁa
post- test.

Tables 12 and 13 show that two factors were clearly
obtained at both pre- and post- test, respectively. With
the exception of the loading of Color Naming on the factor
identified as successive processing rather than on the
factor;identified as speed, factor loadings conform closgely
to the pattern éstablished in previous research. Factor I,
identified as successive processing, has high loadings from
Serial Recall (SR), Free Recall (FR), Digit Span-Forward
(DS-F), and Color Naming (CN). CN meésurgs latené§. thus
the negative sign. Factor II, identified as simultaneous
processing has high loadings from Raven's Colbured Pro-
gressive Matrices (RCPM), and Memory For Designs (MFD).

MFD is an error score, thus the negative sign on the RCPM
reflects the opposite to this. These results were consis-
tent for boéth ﬁre- and post- tests. The paftern of factor
loadlngs cannot be compared for pre- and post- test because
of the possible effects of 1ntervent10n on the Experimental
group. However, the emergence at pre- and post- test of
factor patterns and loadings similar to those of previous
research suggests that the succe§§ive—s§multaneous pro-
cessing model can be applied tb fﬁé'ﬁaté~from the present
study, and that the factors of successive and simultaneous
processing, as measured by the Primary Test Battery, did

in fact emerge. Hypothesis 1 is thus supported.



Table 12

Principal Components Analysis with Varimax Rotation of
the Primary Test Battery at Pre-Test

0.1140

(N=68)
‘Factors

VAR TA3LES Successlive Simultaneous h?2
RAVEN'S MATRICES -.095 -.873 . 770
MEMORY FOR DESIGNS \ -.188 .787 .655
SERIAL RECALL .913 -.086 841
FREE RECALL ' .895 -.082 .808
DIGIT SPAN~-FORWARD . 594 .138 .372
COLOR NAMING ‘ -.601 <160 .387

.833

Variance - ’ 2.393 1.440 »3
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Table 13

Princival Components Analysis with Varimax Rotation of
the Primary Test Battery at Post-Test

(N=68)

Factors N
VARIABLES Successive Simultaneous h*
RAVEN'S MATRICES . -.186 .877 . .804
MEMORY FOR DESIGNS -.248 -.826 743
SERIAL RECALL 916 .01k .840
FREE RECALL ‘894 074 .805
DIGIT SPAN~-FORWARD 759 131 593
COLOR q$MIN¢ . -.577 ©.089 341

Variance 2.644 1.482 4,125
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The scores from the Jender Visual-Motor Gestalt (BG),
and the Schonell Graded Word List (SCH) were factor analyzed
in conjunction with the Primary Test Battery, for both pre-
and post- tests. The BG, as opposed to the MFD, does not
‘rel& on memory in the reproduction of geometric designs.
Rather, the child can constantly refer to the stimulus. The
SCH, while primarily an academic achievement-related test,
requires a systematic search pattern for word attack. The
SCH has been included in factor analysis on achievement and.
intelligence, where, along withvother verbal and reading
skills, it loaded on the factor termed "Verbal Intelligence"
.(Krywaniuk. 1974). When included in factor analysis on
achievement and the Primary Test Battery, it loaded along
with other reading and verbal Skllls on the factor termed
""Rsadlng (Krywaniuk, 1974), Pr1n01pal components analyses
with varimax rotations for the data in the present study
are reported in Tables 14 and 15 for pre- and post- test,
respectively. 4 '

For pre~ test, the three factors whose eigenvalues
were greater than 1;0 were accepted. Factor I, identified
.as successgive processing, has high loadings from SR, FR,
and CN. CN measures latency, thus has a negative‘sign.'
Factor II, identified as simultaneous processing, has high
loadings from RCPM .MFD, and BG..  NFD and BG reflect error
scores, thus the negative sign on RCPM reflects the opposite
to this loading. Factor III, tentatively designated as
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Table 15

'l'lul“

Principal Components Analysis with Varimax Rotation of

the Eight Marker .Tests at Post-Test

(N=68)
Faptors ,

VAR IARLES Successive Simultaneous n?
RAVEN'S NATRICES -.221 .BU6 - 76k
WEMORY FOR DESJ ~.218 ~.809 701
’SERIAL’BEéRL’ .894  .015 .800
_ FREE ggcizgg“ 869 063 . 759
DIGIT”%éXhLBV 9735 113 .553
COLOR NAMING -.590 .072 .353
BENDER GESTALT -.439 -.435 .381
SCHONELL .534 .260 353
Variance 3.017 1.648 4,664
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- reading, has high loadings from DS-F and SCH, and a slight
negative loading from RCPM. It may be useful to consider
that this is a span factor. Nonecof the 68 gubjects
experienced difficulty with DS-F or SCH until the item pre-
sented was combosed of more than four units (digits or
letters, fespec?i?ely). RCPM has six alternatives from
which to choose. The negative RCPM loading may'reflect a
failure to look at all six alternatives, which interfered
with successfulicompletion of the task. SR and FR, which
h%ye only four units for each item, did not pose a span
difficulty.*and thus did not load on this factor. The
factor patterns obtained frdm fhé present factor analyses
were similar to those obtained by Krywaniuk (1974%). FPactor
analysis on achieyeﬁent and cognitive tests for both high
and low athlevers in the third grade indicated that Figure,.
Copjing loaded on the simultaneous factor (Krywaniuk,
1974). As was pointed out in Chapter 1V, Figure Copying
and BG are very similar tests. The loading of BG on the.
simultaneous factor in the present analyses is consistent
with previous research using the Figure Cop&ing Test

(refer to Tablé 9, in Chapter 1IV). 1In the same analysis

as just previously mentioned, Krywaniuk (1974) alsb found
that SCH loaded on g factor which he labelled "Reading.”
However, inspection of the other tests which loaded on
this facéor revealé that these tests also require attention

and responses to longer combinations of units of material

}
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(i.e., Gates-MacGinitie Vocabulary and Comprehension sub-
tests, Spelling, and Stanford Achievement “Paragraph Mean-
ing" subtesf).‘ Thus, the SCH loading in the present
analysis is consistent with previous fiﬁdings.

At post- test, there emerged only two factors with
eigenvalues- greater than l.O.b Factor I, identified as
succesgsive processing has high loadings from SR, FR, DS-F.
CN, and SCH. CN measures latency, thus it has a negative
sign. Factor II, identified as simultaneous processing,
has high loadings from RCPM and MFD. 3G loaded about
equally on Factors I and II. MFD and BG are error scores,
thus have neg&five signé. A third factor did nof emerge.
It seems that successive processing strategies had become
sufficient for solving DS-F and SCH. .'A copparison between
pre- and post- test factor patterns and loadings is not
posgible because of the confounding effect“df including the
Control group, which did not receive intervention, in post-
test analysis. However, poésiblé reasons for the relation-
ships between the two additional tests and the Primary
\Test Battgry at post- tesf, as c@mpared to pre- test, will

 be more illustratively explained in the next chapter.

Summar

The similarity of the results of the analyses in the
present study to those reported in previous research

suggests that the successive-simultaneous processing model
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can be applied to the data of the present study. Hyppthe-
sis 1 can therefore be accepted.

Pre- and post- test factor patterns could not be com-
pared, since data from all 68 subjects was used. Thus,
post- test results were confounded by inclusion of the
Fontrol group, wn\ch had received no 1nterventlon. How~
ever, possible reasons for the change in factor structure
and loadings will be discussed in the next chapter,

Results from these analyses must be regarded with some
caution. Principal.compon;nts analysis should idealiy have

a sample gize of at least 100 (Gorsuch, 1974), However,

results are suggestive and tend to confirm findings from

previous research.
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CHAPTER VITY

THE APPLICABILITY OF INTERVENTION:

A TEST OF HYPOTHESES 2(a) AND 2(b)

\i. HYPOTHESIS 2(a) Impeovement in performance on the

. successive and simultaneous marker
\ tests following intervention will be
\\ : : greater for the Experimental group

\ than for the Control group.

[y

.‘fhis hypothesis poses the questién of whether femedial
intervention whiéﬁ stfesses the use of successive étrafo—
gies will ‘improve cognitive performancé. as meésuréd by -the
marker tests. In'prgvious chapters, it has been shown t@?t
successive pfocessing skills are im. tant to academic
achievement. Consequently, an _aterv.ntion program (de-
scribed in Chapter V) which emp:asizer the use of ;uccessive
strategies was deFigned and imple..nted with bﬁil~f§n who
were both academically "average"” and academically "below
average." “ , _ o - 5:9'

Pre- and post~ test means and stardard deviations,
based on all 68 sgbjects. for the eight marker tests were-
presented in Table 11. Table 16 preqenfs, for the four

groups used in- the present study (n=17), -the means and

¢

standard deviations for the eight marker tests,ﬁgt both

. A
) .
©



<. 149

2 .
H6*9 28° 04 L6l 8T %t 9421 #6711 66'6  65°9¢ . TTANOHDOS
L9°2 284 HE* € 654 8L T £2-2 6€°2 9L 4 LTVLSID YAANHg
£5°6 T ARYS T8 S9°9¢ €S9 €5 0¢ 0T*0T r9L*LE ONIMVYN HOT0D
gd 86° 1 9g"° GE* ¢ LT1°'T 21°9 €6 21§ TYYMI0J-NVdS 1IDIA
2204 Co* 4 G6* L §9* 1L 896 65 4R TT°0T 28°89 TIVO3Y dAHy '
(YAX® £€2°69 - *6 8T°* 49 98° L 00°9¢4 78°hT TH°'8S TIVOaYy TVINAS
w2*z gl R S AL 06°T  Lf'T  70S°¢  14°G SNDISEA ¥0d XHOWAW
8g°¢ GC o2 ALY 81*Le £6*t . gr°'Qe 064 GL g2 SHOIHL VN S, WNEAYY,
as uesy as ueay as uespy as ueay ST, Sdl
-3s0d = 8dds. -3s0d SR RENEAE
wADYHAAY MOTIE “INQD ¢ wHDVHIAY MOTHE. °*dXdA _
20°8g TH° 0% %9°9 28°%H 8T 1T mﬁ.oo t18°6-  G9° 8% wusqqmzomom_
122  G9°¢ 86°T  28°¢€ HE'T  #6°T L8°T Hn.m LIVILSED YIANAG
€9*9 . g1*2¢ €69 T4 0€ GT1*S gerge ©G*'9 h6°* €€ DNIANVN ¥07T0D
L6 94°6 L8 Lht S €6e 88°S 19° S€°6 QUVMY0I-NVdS 1IDIq
€6*9  £€5°9L 09  2T'G) Of*#  88'ty  #9°'G  G9°¢/ TIVOdY dFYd -
9€ 4 G€°89 0l*¢ €£2°89 Gl 6 €2°6L 664 8149 ~ TIVOEY TVIYES
YXAS £2°¢ ASES S€*H . TTI°T 88" 8O € Lttt 'SNDISIA ¥0d KHOWAW
S¢°€ 8162 614 . Ti'lz 22'H 6262 gE*S 88 6z SEOTULVA S NIAVY
. as uesy as nmmz as Uesly as u= SILSHL
lu mom ld.Hnw T ’ lu.mOhm '@.Hﬁm mm&mg

_.mw§m><: 10 gzco

_wEOVHINY. TYVINTNI¥EIXT

K‘. < )

s .avr.

bue -aJdqd yjog 3® .mvmwe hwtha 1

m

-3

Apnag jussesad syl ul pesq maDOAU p:om;mcp Jo yowjy d07 .Pwms -31804

Fadc m:p wowmchﬂme>oo pJIepue}S pue suesy

. @H

sTqEL

o



ese150

pre- and ovost- test. In order that the data be more illus;
trative, the means for each of the marker tests were con-
verﬁed info standardized group means for pre- and post-
test using the appropriate data, resﬁectively:

Xeroup(n=17) ~ Xtotal(nN=68)
SDtotal(N= 68)

(Ferguson, 1971).
These standardized € 4. means are presented in Table 17.__

. o\
Discussion of Pre- - Improvementx Analyses of Ygrﬁapce

Analyses of variance were calculated separateI;ﬁM§%¥
“each of the marker tests, using a three factor design with
repeated measures on the last factor (Winer, 1962). The
factors were: Experimental/Control; "Average"/"Below Aver-
age"; and Pre- /Post— Test Scores. A summary of these |
analyses is presented in Table 18. On all tests, the aver-
age performance of all sSubjects improved signlficantly
between pre{ﬁand post~ tests. This improvement could be
interpreted to be the result of maturation and/or prac;ige'J
effect. However, on all tests, with the exception'of RéPm;:
there was a sigﬁificant Exp/Cont X Pre/Post interaction.
This would indicate that while somewpre/post improvement

2y havé been attributable to matufzgion and/or practice
effect, a major portion of the improvegént'waévéftributed

to experimental intérvention. ‘These in%@?actions will be

discussed separately under each marker test.



seel51

9= HGe- 9T*~  0§°- So° 6€* L8* 9L ° TTANOHOS
2Lt 80°* of*- ST T2 urALS €G- 00° LIVLSED ¥IANId
06 €z = L€ - g0°* 05~ the-  2Z0°- ONINVN ¥0T0D
Lt~ Ho° e Gze- 60 8T " 1A #0*  QYVM¥OJ-NYVJS IIDIA
2L*=  80°- #9° Ste- 9fc=-  9€° He AL TIVO3Y JI¥d
69°=  40° 96 06~ €€ = 24 ine %0° TIVOdY TVINAS
99 AT g€ -  Hze 6" 80°~ 19°-  $0*- SNOISEA ¥Od AHONEN
60~  60° 2T*=  60°- 60°* 0z* 21" 6T° - mmowma<z S NIAVY
-150g  -8dg =3804  -oig -3865  -84g =3803  -a8dq SI5AL
wADYYIAV MOTHEw o AOVHIAY MOTHE. «EOVHTIAY. WEDYHEAV., dDIUVR
TOMINOD TYININT YII XD TOYINOD TYININI4Ad X4 .

8188] J@)JeN 8y} JO yoeq J0J sueay

<

LT @T1Q®L

dnoan pezipaepuess



A .
~ he . ¥

100°>d 10
T0°>d  1q
$0*>d e

- - L9ltHT 022211 - T Jonrgz 204°9 TIANOHDS -

- - 526°CT 082°€T - ‘ - €14 ITYISED ¥HANEY

- N -V TV SLTLT - 202°§ - © DNIWVN ¥0T10D

625 - g6 QS5 - - T . QYYMHOJ-NVAS 11pIq

T el8°f 9544 020°68 - - 226t TIVOTY Hdud

- - hSe0S 59565 nww@ - - TIVDaY TVIydAS

- - ,B8leS2 ozhien = - - SNDISHEQ ¥0d XHOWAW

- - .1 hotgz - - -  SHOI¥ILVW S.NIAVH

OBY 0E OV (21504/38d)5 &V (WAY KOTa8./wAva)d (INOD/IXAVY , SISaL

(OT31By-4 pesetnoTey 5% pesssadxy) A0HNOS HDIUVN

Pajesday aoj0ey U0 YlITm aduetae, JO sasATsuy Rem-vaayg,
53881 Jayaey ao03 sesATvUY JO h&msﬁsm 3

81 3Tqey

B



.l.153

1. Raven's Coloured Progressive Matrices (RCPM)

The summary of the analysis for the RCPM,is“presented
in Table 19. The analysis indicates that the average per-
formance of bofh'groups on the RCPM improved between pre-
and post- test. When the results were analyzed separately
Tor each group (t-tests), there was no significant improve-
ment for any‘One group. Thus, in the present analysis,
the pre/post improvement acquired significance from the
combined imprévement of all groups, and could, in fact be
due to maturation and/or practice effects, and not due to

intervention. ’ i

2. Memory-For Designs (MFD)

The summary of the analysis.for‘the MFD is presented
in Table 20. Both the Pre/Post main effect and the
Exp/Cont X Pre/Post interaction\are significént. While
both groups showed improvement between preQ and post- test,
improvement for the Experimental group was significantly

greater than improvement for the gﬁntfol group.

e
3. Serial Recall (SR) D

The summary of the analysis for SR is.presénted in
Table 21, 3oth tﬁe Pre/Post main effect and the Exp/Cont X
Pre/Post interaction are significant. While both groups
showed improvement between pre- and pdst- test, impro?e-
ment for the Experimental group was significantly greater

than improvement for the Control group.
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4, Free Recall (FR)

The summary of the analysis for FR is presented in
Table 22. On this test, both the Exp/Cont and the Pre/Post
main effects, as well as both.the‘Exp/Cont X Pre/Post
interaction and the "Av"/"BAv" X Pre/Post interaction are
all significant. The overall performance of the Experi-
mental group was significantly highérothan that of the
Control group. When the rgsults Wefe analyzed separately,
the pre-test difference in scores between groups was not
significant (t=-1.12, dfigé, P>.05). Thus, significant
difference in overall performance is mainly due‘to combin-
ation of all pre/post differences in performance. While
both,groups éhowed improvement between pre- and poét- test,
improvement for the Experimental group was significantly
greater than improvement for the Control group. While both
the "Average" and "Below\Average" groups showed improvement
between pre- and post- test, improvement for the "Below
Average" group was significantly gfeaté;’than improvement

for the "Average" group.

5. 'Digit Span-Forward (DS-F)

The summary of -the¢ .aralysis for DS-F is presented in

Table 23. The Pre/Post main effect,‘the Exp/Cont X Pre/
Post interaction, and th  xp/Cont X "Av"/"BAv" X Pre/Post
interaction are all sighificant. While there was an over-

all improvement between pre- and post- test, tﬁ

\ .

2
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Experimental greup improved significantly. The effect of
intervention on t;e degree (and direction) of change is
dependent upon the "Av"/"BAv" subgrouping within the Exb/
Cont grouping. Thus, while the Experimental "3elow Aver=-
age"” group showed greater improvement than the Experi-
mental "Average" group, the difference was not significant
(t=-1.14, df=32, P>.05). The Control "Average  sup
showed improvement, while the Control "Below -~/ ..:e" group

showed decrease. This difference in chan; was significant

(t=2.84, df=32, P<.0l). Concomitantly, the difference in’™

" change between the E;périmental "Below Average" group and-

the Control "Below Average" group was also significant
(t=4.03, df=32, P<.001), while the difference in change
-between the Experimental "Average" group and the Control

"Average"” group was not significant (t=.71, df=32, P>.05).

‘;Tﬁus. the ABC interaction F-ratio acquired significance

7 from the pronounced decrease in pre/post performanée of

the Control "Below Average" group, which is difficult to
explain. A possible, admittedly post hoc explanation, is
that the FBelow Average" studenté had all found thisg task
difficult at pre- test. However, they Qere motivated to
perform well since they did not know the purpose of the
tests., At post- test, the Control “"Below Averggeﬂlgroup
had not had the benefit of intervention, and khew that
results of the test would have no bearing on fheir future.
Thus, they may not have been motivated to try beyond their

1.3

level of competence.
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6., Color :Naming (CN)

‘ The summary of the analysis for CN is presented in
Table 24. The "Av"/"BAv" méin effect, the Pre/Post main
effect, and the Exp/Cont X Pre/Post interaction are all
significant. The oveiall performance of the "Average"
group is significantly better than that of the “Below
Average"” gréﬁp. Whgp/ e results were analyzed separately,
the pre-test difference in scores wa- significant (t=2.59,
df=66, P<.01), while post-test differences wéfe not
significant (t=-1.47, dfféé, P$.05). 'Differeﬂces'in
scores were always in favor of the "Average" group, b;t
the significance of the overall difference is dué‘mainly_
to the initially lower scores and subsequent degree of
change in the "Beiow Average" group. Whi%e there was an
overall improvement in scores (i.e., decrease in time)
between pre-~ and post- test, the Experlmental group
1mproved significantly while the Control group showed a

very slight (nonsignificaut) decline.

7. Bender Visual-Motor Gestalt jBGi

The summary of the analysis for 3G ;s 2gsented in
Table_25. The Exp/Cont ¢main effect. the Pre/Post main
effect, and the Exp/Cont X Pre/Post 1nteraction are al

ys1gn1f1cant. The overall performance of the Expe- imental
group is significantly better than that of ‘the Control

group.,_When'the results were analyzed separately. the
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@ . pre- test difference in scores was not significant (t=.64,
df=66, P>.05), Thus, a difference in overall performance
is mainly due to post- test 1mprovement in the performance

of the<Expertmental group.

. 8. §chonell Graded Word List (SCH)

The summary‘of the analysis for SCH is presented in
Table 26. . The. Exp/Cont main effect. the "Av"/"BAv" main
effect, the Pre/Post main effect, and the Exp/Cont ﬂ; “
Pre/Post interactlon are all significant. The overall
performance of the Expgrlmental group was signlflcantly
better than that of the Contrél . group. When the results
were analyzed: séparatel thg”pref téet dlfference in

.\’:.»'

séores was not signfflcant;,, “w a¥=56, P>.05) as was
1.} T ‘

\ antic1pated Thug, eianlflcant dlfferende in overajgl J«~
performahce is mainly due to bost test dlfferencee in per-
'.‘ \”,J P . s -
® fo@anc‘e . * ' - : Wy B
L e i i £ g 4
e . The Qverall performance of the "Averag& group was .

31gn1ficantly greater than that of .the ”Below Average"

‘ :‘3""3"\. Qd

= group. When - the results were analyzed separately. the png;

R

B ;" test dlfferences jlre significantlg different (t 5 67,

a

dfr=66, P<. 001), as. were the p test differences (t—b 18
% Af=66, QSEOOI).. Theee results had been expected. on the

<

- bagis of ‘the academic difference between the “Average", and

LR . L3
» * Loas e

v "3elow Average" groups.

- .
] - {
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While both groups showed improvement between pre~‘
and poet gtest, improvement for the Experimental. group was
\tbv

significantly greater than improvement for the Control

group.

Summary: A Test of Hypothesis 2(a)

In order to test Hypothesis 2(a), a three-way analyeis d
of varia .ce with repeated measures on one factor was calcu-
lated for eaeh of the eight narkerotests. These analyses
indipated that while overall performance on the test items
impﬁgyed between pre-wand post- test. improvement for the
Experimental group was signlflcantly greater than 1mprove-
?;X ) ment for the Control group on all marker tests except RCPM,
Hypothesis 2(a) can therefore be accepted for these marker
. tests. |

DR A W - .
Intervention, in the _present study, emphasized the

R su009551ve strateg@. withﬁ@oneomltant secondary empha31s on,-
b, PR

L ..

the 91multaneous strategy where this was amenable to the

partlcular task. AR important facet of the lnterventlon
was the child's verbalization and his active participation

on the tasks. Both RCPM and MFD "are primarily simultaneous.

4

- tasks. However, MFD lends 1tself better to the procedures,

“i*and to the type of interacdtion with the tasks used in
P

’
1ntervention. f.e., the child’must verbalize and actlvely
. zi 4
participate in both completlon of 'the ‘task and in acqurr:

\1ng the strategy being presented. The intervention

. "g ' - s i i '
L N .o . ) -~ . .
u,,,_‘ FEPE l'-iﬂ . : P T B R
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{ 'procedures inciuded labelling, consistent search and

recall, and verbalization of each action. Jensen (1966)

pointed out that RCPM is a task which does not immediately

. appear to be verbal, and may not tend to arouse verbaliza-

wtion in bh;ldren who are nonmediators. The format of

RCPM does not allow for active manipulation of the mater-

dal, thus may not have initiated verbal search and recall.

However. trainlng in verbalizatlon. and the use of the A
succe331ve stratng. did significantly improve scores on
tests measuring successive processing, -while poncurrent

consistent use of procedures. ey search and recall pat-

~

" terns, improved scores on tests such as MFD. Slmllarly,

‘schools,'requires Fm

training in success1ve sklllg,would appear to have trans-h

V;ferred to woﬁﬂ’attack skllls. as was measured by the

v

- achlevement-related SCH.: This 1nterpretation seems feasi-

ble, since phonetic word attack,“which,is taught in these

o5

r§;ﬁnsistent left~right ‘search pattern -
followed by successlve phonetléyfﬁcall in blending. - This
finding has important implications for future research, as

well as for classroom appliczcility. A test, which has

been used primarily as a measure of word attack level, hasg

. ‘
been:shown to be a fairly serisitive measure of strategy

usage. Further, the strategy used is susceptible to

strengthenlng. or to change where it had been inappropriate.

Thus. it would appear that word attack skllls ~an be

!
strengthened by training the use of predominantly suctesg-

- -.—/

sive. strategles. \ !

Y - .
. — .

e

EEva
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B. HYPOTHESIS 2(b): Within the Experimental group,

' improvement in performance on the,
Successive and simultaneous marker
tests after intervention uill'be
Cater for the "Below Average" group

an f -~ the "Average" group.

.

‘As was . discussed in previous chapters, it has been
‘ consistently demonstrated that children with learning prob-
lems and low academic achlevement have poorly developed

23

s#muential skills. Krywaniuk (1974) and CUmmins and Das

3 (19??) have shown that success in reading is strd?gly

w4y
K

related to successive processing.: This being the case,

. 1ntervention whiéh predominantly’stresses the use of
'*uccessive strategies should be more benef1c1al“to,those
\_/ i B
1ldren who-are “Below,éverage" academically~than to those
'\,\.

\who are academically "Averagesf The latter group of chdl-

dren should have more highly developed. and/or make more

3

efficient use of, successive strategles. and thus may not
\
benefit as much from extens1ve training in the use of
these strategies.. . .. o “f‘“”“” K
st e @ !
The analyses in this section were based on the data

N

from the 3% subgects in the Experimental group. Means and e

standard deviations for t%e eight marker tests, at both >
™

pre- and post- test, were presented in Table 16 In

A
order to test Hypothefis 2(b), a t-test for two 1ndependent



I

although not signid

v ee169

means was calculated for each marker.teet. using the

difference between pre- and post- test means for each

[

;.proup (Winer. 1962). A summar? of these analyses is pre~

e

sented in Table %?. Significant differences in pre/post
means between th® "Average" Experimental group and the
"Below Aeerage" Experimental group were revealed for SR
and FR. In both cases, improvementr{or the "Below Aver-

B
age" group was significantly greater than improvement for

the "Average" group. The fact that significant differ-

ences in improvement were not revealed for the other six

‘marker tests means that Hypothesis 2(b) cannot be accepted.

N 'S . ‘
However, inspection 9f the means of the six remaining

marker tests reveals that, while both groups improved
between pre- and post=- test.<n1¥dve of the six tests
improvement for the};@elow Average" group was greater, o

"'xgy 80, than 1mprovement for the”

"Average" group. 0 fpertant fact to keep in mind is

that in the present study. the ”Below Average” groups were

,esseniially a lower extension of the "Average” groups.' The

trend noted in the results of the present study has ‘defi-
nite implications for future research using children whose
achievement is truly below average for their mental and

»u e

chronological age.

N
>
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CHAPTER IX

THE DEVELOPVMENT OF EFFICIENT GTRATEGY USE:
A TEST OF HYPOTHESES 3(a} -AND 3(b)

i

HYPOTHES IS 3(a)1 After intervention, the number of chil-
dren effectively using successive pro-
cessing strategiesvwill be‘greater‘for
the Experimental group than for the

Control group.

This hypothesis queries whether intervention which
stresses the use of information processing strategies
will improve individual}zed efficiency in information pro-
cegsing. In the previous chapter,'it was gshown that
intervention was effectgye in imp ing cognitive pe -
formance. It is assumeéliﬁ\at 1mp§
P

ance is the result of mot dfflclent use. of 1nformatlon

e
=
o

ed cognltlve perform-

processing strategies.
The analyses in this section were based ‘on the data

from all 68 subjects used in the study. Tables 12 and

13 have shown that at pre- and post- test, respectively,

two fﬁétors were cleariy obtained~f}064thiﬁPrimany Test
Battery, namgly..éuccessive processing, and"simultaneoﬁé

processing. Hoyefér. for the present analyses, only those
> .

" four tests which have been shown by previous research to

W

4

£

—t
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load consistently on one factor or, the other were chosen.
‘wk oh Khﬁ\Uo-P have been shown to load &onsistently on the
‘suce:s31ve processing factor. while RCPM and MFD have been
shown to load consistently on the simuitaneous processing
factor. 1In order.to ensure a true numerical representa-
tion of high and low factor scores, for the following
analyses the error score of the MFD was changed to a score
~epresenting the number correct out of a possible 45. The
factor matrices, using only the four tests mentioned above,
are vresented for. pre- and post- test in Tables 28 and 29,
respectively. \;

In order to test Hypothesis 3(a), factor scores for

each child were calculated at both pre—ra%g post— test.

Factor scores are based on the matrix. computed from ‘;he

»

ﬁ“nts analysis Wﬁﬂg varlmax

W

@espectlye pringipal comp
rotatione\ Thus. each child was designated aﬁgpec1ffb

score on each of the factors, successive and simultaneous,
at both pye- and bost-‘test. In thls way, overall factor

structure is represented as. 1nd1v1dual ,scores f&ﬁ?ﬁach

)
o

child. * g
3By deriving theépedian factor score for each of the
&) .
factors, it was possible to designate dren into one

of four cateaories‘ ngh Success1ve*H1gh Simulkaneous

'(HSu~H31): High Successive-Low Simultaneous (HSu LSi);
9 ,
Low'Su009531ve-High Simultaneous (LSu-HS%): and
= . C . <4 b o



Table 28 ¢
J .

Principal Components Analysis with Varimax Rotation of |,
Four Tests of the Primary Test Battery at Pre-Test
| (N=68) - |
Factors '
VAR IA3LES Successlve Simultaneous ° n?
RAVEN'S MATRICES -. 046 .853 730
MEMdﬁY FOR DESIGNS 151 © .826 +705
SERIAL RECALL . . .966 : L0684 .937
DIGIT SPAN-FORWARD - .959  .okg .922
Variance . 1.878 L1lm14 © 3.293




-01.1.714'

Table 29

Principal Coﬁponents Analysis with Varimax Rotation of
Four Tests of the Primary Test 3attery at Post-Test

(N=68)

. Faectors _ .

. _ | 5

VARIABLES ~ Successive - Simultaneous h
RAVEN'S" MATRICES S =192 S ,872 .798
MEMORY FOR DESIGNS & 500 . .837 0773
o, - LSERIAL REGALL 963 : '=.001 T .927
* ¥ DIGIT SPAN-FORWARD' 959 .055 922

. N ! . | . — ! 'v:T . _".} Av _. ' . . .
W Variance o Y 1.956¢ CT 1 464y, 3,420
S . - . C ¥ '
. s

BN LT e PO
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Low Successive-low Simultaneous (LSu=- LSi) Table jO pre-
sents the number of Experlmental group children within
each,of the four categorles at both pre- and post- test.
Table 31 presents the number of Control group children
-w1thin each of the four cateporles at both pre- and post-
‘_test. A s1gn1ficant dlfference between proportions at
pre- end~post- test was revealed for both Experimental and
Control children designa?ed as LSu-LSi. While the pro-
portion of LSu~-LSi decreased signif%Cantly within-tne
Experimen%al group, the proportion increased gignificantly

within theJControl group (z=-=3.25, P<.OOi; Z§2-30(lP{.05,
| respectlvelyk.ﬁg ’ . ,Q) | "’

3y com&%ﬂing tne'HSL-Héi and HSu-LSi groups, it was

pogsible to compare HSu . chlldren at preJ’and pos't- test‘
Wlthln the Experimental group. there was a. slgnlflcant
'increase in the proportlon of children designated as HSu
(z—-4 Zéf Pé ;001), while w1th1n the Control group there was )
a slgniflcant decrease in the prbportlon of . chlldren,

\——-\

de31gnated as HSu (z=3. 16 P< 001). When HSi chlldren
were compared, by comblnlng HSu-HSi and LSu-~HS1, tnere was
no 81gn1ficant difference between proportions at pre- .and
‘ post— test for either the Experlmental group or the Control
group (z=-1.16, P>. 05; z=1.27, P> 05, respectlvely)
"These results indlcate that theoproportion of chlldren
in the Experlmentel group categorized as LSu Isi- decreased A

s1zn1ficantlx, Whlle there was a’ signifiecant increase in

-
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Table 30

ce.176

The Number of Fxperlmental Group Children Within Each.

of the Four Categories at Both Pre- and Post- Test

. : (n=34)
\n_ . ’ .

e HSu—HSl HSu-LSi- LSu-HSi LSu=~LSsi
PRE-TEST [~ 10 5 3| 16
POST-TEST | “y5 13 3 3

Table 31 -

'The Number of Control Group Children w1th1n Each of
the Four Categories at Both Pre- and Poé%- Test

? . (n=34)
- ! HSu-HSi HSu-L3i LSu<Hsi LSu-ISi"
PRE-TEST 11 8 10 5
POST-TEST - 3 3 13 15
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the proportion of Experimental group children designated
as HSu, the increase for children designated as HSi was
not significant. These findings support the suppositlon

that effectlve use of successive processing strategles can

~be taught.

It was thought that examining individnal pre/post
changes in factor'scores'would provide fnrtheaasupbortive
evidence that éfficient‘strategy usage ca' ove .. ughte The
categorizations into HSu-Hsi, HSu-LSi, su=H<', 1d. LSu~LSi
were again,examined. this time cemparin; sevara’ ly each
individual's pre- and ﬁost7 test factor scores. In this
manner,‘it was possible to determine if each child had
improved, remained the same, or decreased in the efficient
use of either the successive or the 81multaneous processing
Strategies. Table ‘32 presents the pre/post’ changes in
successive processing within both the Expeglmental and
Control groups. The proportlon of children who decreased
in the efficien: use of successive processing was s1gn1fi—‘
cantly greater for the Control group than for the Experi- _
mental group (z=-3,15, P<.OOl). Conversely, and logically.
the proportidn of children who increased in the efficient
use of successive processing was significantly greater
for the Experimental group than for the Control group
(2=2.77, P<.01%. The Experlmental/Control difference in -

the proportion of children who showed no change in use of



0178
Table 32

Pre/Post Changes in Successive Processing within
both the Experimental and Control Groups

_EXPERIMENTAL _ CONTROL

Decreased 0 Sl
Improved 13 ’ . 1

No Change | 21 .19

. } “
AY
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sﬁccessive processing was not significant (z=.60, P>.05).
Table 33 presents pre/post changes in simultaneous pro-
'qessing within both the Experimental and Control £roups.
¥hile the Experimental zroup did show more improvement

than did the Control group in efflcient use of simultaneous
proCessing, thls difference was not signiflcant (z=1.28,
P>.05).. The Experimental,Ccntrol difference in the pro-
portion of children who showed no changé in use of simul-
.taneous processing was not significant (z=.37, P>.05).

Hypothesis 3(a) can therefore be'acceptqd.

HYPOTHESIS 3(b)s After intervention, the number of chil-
dren in the Ekperimental group effectively’
using successive processing sfrategies
will be greater for the "Below Average"

group than for the "Average" group.

The factor matrices using only the two tests shown
by prev1ous research to load consistently on the successgive
factor SR and DS-F)._andxthe two tests shown by previous
research t6 load consistently on thé simultaneous factor
(RCPM and'MFD) were presented for pre- and post- test in
Tables 28 and 29, respectively., 'The>factor scores for
each child at pre- and post- test were presented in Appen-
dix J. Table 34 presents the number of children from the

Experimental "Average" and Experimental "Below Average"



Table 33

¢ @ .180

Pre/Post Changes in Simultaneous Processing w1th1n

both the Experlmental and Control Groups

Decreased

Improved

No Change

EXPERIMENTAL

CONTROL
2 6
7 - 1
25 27




The Number of Children from the Experimental .

Experimental "3elow Average"

Categories at Both Pre- an% Post~ Test

#

Table 34

000181

"Average" and

Grdups within Each of the Four

(n=34)
HSu-Hs{ HSu-LSi . LSu-Hsi LSu-Lsi
RE-TEST 6 3 1 7
AV ERACE bos 1ores T 9 4 3 - 1
— —
P ‘,RE TEST 4 2 2 9
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groups'withiﬁ €ach of the four categories'(HSu—HSi. HSu-
‘LSi, LSu—WSi; LSu- LSi) at both pre- and post— test. 3y
comblnlng the HSu-HSi and HSu- L81 categorles, it is ‘
Doss1ble to compare HSu children at pre- ant post- test.
Nhlle the proportion of chlldren in the Experlmental
“Below Average group de31gnat7d as. HSu increased Slgnlf-
icantly between pre- and post- test (z 2.07 P< 05), the
increase in the proportion of HSu cﬁ%ldren 1n the Experi-
mental "Average" group wa:i not significant (z—-.92. P>.05).

These results 1nd10ate that the change in factor
scofes was 31gn1ficantly greater for the Experimental
"Relow Average" group than for the Experlmental "Average
group; thus, Hypothe81s 3(b) can be accepted. These
results lend support to the hypothesis that children who
are not achieving up to academic potentlal may not be using
eff1c1ent organlzati?nal strategles (e.g., Freston and
Drew, 1974 Parker et al.. 1975; ‘Torgeson, 1977). In
other words, training in the use,of successive strategies

" not only increased pefformahce in children achieving below

" their academlc level but it also apparently 1ncreased

thelr efflclent use -of successive strategies in processlng

information for output. ] |
Thesenflndlngs have 1mportant 1mpllcations for future

regearch - w1th1n the Das et al. (1975) informatlon~process-

ing model. Not only was performance or.output shown to

" improve after>intervention.stressing:the use of successive

\\\\\\\\\i
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strategies, but the actual use of successive strategies

in central processing, in those tasks dehénding the use

of this strategy, can also be assumed to have increased.
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CHAPTER X

FACTOR STRUCTURE OF THE METROPOLITAN ACHIEVENENT [TEST

. o

The Metfopolitan Achievement Test (MAT) is‘composed
of seﬁen sub@ests and two separate derived composite
scores for réading and mathematics. Subtests include
"Word‘Knowiedge," "Reading." "Language," "Spelling,"
"Mathematics Computation," "Mathematics Concepts," and

"Mathematics Problem Solving." The "Reading Composite"

score is based on a summation of gcores on "Word Know-

;ledéef and "Reading."” The “Mathematics Composite" score

is based on a summation of scores on "Mathematics Computa-
tion," "Mathematics Concepts,” and “Mathematics Problem
éolving.ﬁ Each MAT battery is designed forja specific
grade; The battery used 1n .the present study. the Elemen-
tary Battery. is specifically for Grades 3 and 4. Differ-
ent fOrmsebf the Elementary Battery were administered at
pre- %eet ?ofn G) and post- test (Form F) in order to
avoid practlce effect.

The MAT has been used previously, as in the present
study. as a method of dlfferentlatlng poor from normal ~,_‘

readers (e.g., Allington, Gormley, and Truex, 1976). 1In

a #tudy investigating the relationship between visual

Sequential memory and reading, Guthrie and Goldberg (1972)

found that in a group of disabled readers the MAT "Reading"

\1
/r
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subtest correlated\slgnlflcantly with the Benton vlsual
Retention Test. 1In order to study the interrelationunips
among the MAT subtests, factor analyses were performed.
MAT scores were intercorrelated and the resultant
matrlceq were submitted to a pr1n01pal components ana-~
.ly51s with varimax rotation. Follow1ng théig’ §r~
Guttman rule, only’ factors w1thx§igenv§;ﬁés greater than

1.0 were accepted. S, oy
. S A%

N S

" A series of analyses.were‘computed in order to éxplore

the relationéhips among:

{i) The seven subtests of thelMAT. i.e., "Word. Know-
iedge." "Reading,"” "Language." "Spelling,” "Mathe-
ma&ics Computétion," "Mathematics Concepts,” and
"Méthematics Problem 3olvingy*" and .-

) 4
(ii) The seven MAT subtests and the marker tests.

Results of Factor Analyses Exploring the Relationship Among

the Seven Suhtests of fhe MAT

Pre- test means and standard deviations for all nine
subtests are presentéd in Table 35. Analyses included
scores from'only the seven administered subtests since,
as was previously explained, the "Readlng Composlte and
“Mathematlcs Composite” scores are summations of related
subtest scores. Two factors emerged at pre~ test (refer
to Table 36). These factors could be named "Reading; and

- "Mathematics," since initial scrutiny reveals high loadings
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Table 32

~ -~
' Means and Standard Deviat@bnS' for th§-Metropo_li»tan Achieve-
ment Test Subtest (Raw Scores) Scores for Both Pre- and

Pogt- Tests
(N=68) /

Pre-Test ‘ Post-Test
SUBTESTS Mean SD - Mean SD L""‘
WORD KNOWLEDGE 35.32 9,00 38.97  7.11
READING C25.37  6.66 28.99  6.18
READING COMPOSITE 60.68 10.71  70.45  9.86
LANGUAGE 26.12  7.90 . 30.21  8.59
SPELLING 26.50 9,07 32.51  6.86
MATH. COMPUT. 19.94%  5.47 28.13  6.21
MATH. CONCEPTS 20.91  5.93 25.32  5.59
MATH. PROB. SOLV. 18.71  5.60 21.75  5.98

~

"MATH. COMPOSITE 59.58 9.21. 75.20. 11.59
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Table 36

Principal Components Analysis with Varimax Rotation of
the Metropolitan Achievement Test Subtest (Raw Scores) .
Scores (Excluding Reading and Mathematics Composite

' Scores) at Pre-Test

(N=68)
FACTORS
SUBTESTS Reading Mathematics h2
WORD KNOWLEDGE 913 . 049 .836
READING | _ .883 . .153 .803
LANGUAGE | 769 0223 641
SPELLING 746 .282 636
MATH. CONCEPTS 518 ~.678 .729
MATH. PROB. 'SOLV. .304 .818 0762

Variance 3.124 . 2,100 5,224
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Jrom rea@ing'subtests‘on or , and hi-h loadings from the.
mathematics subtests on 'the other. Obviously, ther- is

some overlap in 1oadings- "Mathematic, Concepts" has a

secondary 1oad1ng on the "Readlng" factor. “*“Wword hnow—
ledpe " "Readlng " "Spelllne." and "Language" loaded on
-Factor I, "Readlngi" "Mathematics Compuxatlon.” "Mathe-

matics Problem Solving," and "Mathematics Concepts" loaded

on Factor II, "Mathematics." On the whole, Readlng is the
dominant factor, having moderate loadings for two of the
three mathematics subtests. -Perhaps for an older age

group of students in a highet grade (Junibr High),  the
contribution of reading proficiency‘to-mathematics achieve-
ment would be reduced. |

| Factor analysis is a method of measurlng construct
valldlty. The inclusion of the "Readlng and Mathematics
Composlte" scores,'implies that thei"Word knowledge" and

the "Reading" subtests ark measuring related traits, while L
"Mathematics QOmputation," "Mathematics Concepts " and
"Mathematics Problem Solv1ng" measure related tralts. 'The*uwﬁ
‘"Language" and "Spelling" subtésts, not belng part” of o
either composite, supposedly measure separate tralts, Hle
ever,‘factor analysis of the data froh this study would'
indicate that consideration might be given to including
the "Spellihg" and "language" subtests within the "Readtng
Compositer” score. These two tests load falrly heavily on

the "Reading" factor, and posslbly combine with the other
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two reading subtests, "Word Knowledge" and "Heading " to
measure a more general tralt of operatlonal verbal ~-reading

ability.

Results of Factor Analyses Exploring,the'Relationship Among

the Seven NMAT Subtests and the Marker Tests

Prev1oue research has shown that achievement loaq; on
a sevarate, indepepdent factor from either successive pro—
cessing or.simultaneous processiqg.‘ Table 37 presents a -
comparison of mean and standard deviation scores, and fac-
tor Ipadings of sehool achievement. It can be seen from
"this table that numerous reading and mathematlcs Leste
are included. It has been shown in the prev1ous cectlon

: that reaj}ng and mathematlcs oad on lndependent factors.

This finding is con51stent
who had used dlfferent achJevement tests.? On the basis

of flndlnpe “from prev;g/; research, 1t was expected that
readlna and mathematlcs w;uld load on separate, 1ndep p-
dent factors. both from each other and from successive and
31multaneous proce531ng.

L4

<In the nresent study, five factors emergea at pre-
test (refer to Table 38). Factor I, identified as Reading,
has’hlgh loadlngs from Schonell. "Word  Knowledge," "Read=~
ing," "Spelllng." and Language, a high secondary loading

from "Mathematics Corce-ts,” and a minor loading -~

."Mathematics Proble. < -ving." Factor I1I, identified as

1th those of Krywaniuk (1974),

"N
N
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‘Succeseiveiprocessing. has high loadings from Serial
Recall, Free Recall, Digit Span-Forward, and Color Naming,
and a minor loading from Bender'Gestalt. Color Naming is
a latency measure which is feflected by the negative sign.
Facéor III, identified as Nathematics{ has high loadings
from "Mathematics Computution," "Mathematics Concepts," end
"Ndrnematlcs Problem Solving." Factor IV, identified as
SlqutaneOUS Processing, has high loadiﬁgs_from Raven's
Coloured Progressive Matrices, Memory For Designs, and
Jender Gestalt. Memory For Designs is an error score and
the negatlve sign on Raven'sg Coloured Progressive Matrlces
reflects the opposite of thig. Factor V, identified as a
Span factor, has a high loadlng from Ligit Span- ~Forward and
a sllght negative loading from Raven's Coloured Progress1ve
;k'yatrlces. Factor loadings on the pre- test composite
analysis were similar to loadlngs for pre— test analyses~
on the marker tests and MAT. respectively (Chapter VII and
Chapter X, section i).

In the above analysis, the 1ntentlon was to investi- ~
gate the relatlonshlp between achievement, as measured b&x
the MAT, and cognltlve skllls. as measured by the marker
tests. The analys1s showed that the successive and s1mél-
taneous processing factors and the reading and mathematlcs

factors were 1ndependent. with little overlap of factor

loadings between the NMAT and the marker tests.
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However, it ig perhaps not very informative to combine
the achievement tests and the marker tests, and carry out
a factor analysis. An alternate and more informative
method is to compute successive and simultaneous factor
scores as has‘been done in Chapter IX, then to gompute
correlations between the achievement tests and factor
scores for the two‘modes of information processing. Tableg
39 presents correlations between Successive and simultan-
eous factor_scores and the MAT subtests. “Correlations
are derived from pre- test raw scores, since the effects
of intervention would,cohfound post- test results, whlch
include both the Experlmental and Control groups. At post-
test, a con31deratlon of the factor analysis based on just
the Experimental or the Control group would not be war-
ranted as the samples would be far too small.

Table 39 indicates that some of the MAT suotests corre-
late s1gn1f1cantly in a rather scrambled manner with the
two factor scores. "Spelllng" and "Mathematicsg Problem
Solving" correlate 51gn1flcantly with just the simultaneous
lfactor, while "Mathematics Computation® correlates signifi-
cantly with just the successgive factor. "Nathematics Con-
cepts" and the "Mathematics Composite correlate signifi-
cantly with both the su cess1ve and 31multaneous factors.
The fact that all subtests dig not show a significant corre-

lation w1th either the ucces31ve or simultaneous factor
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Table 39
*COﬁ;ylations Between Successive and Simultanesus
FaCtor Scores and the Matropolitan Achievement
Test Subtests at Pre- Test

(N=68)
Successive ‘Simultaneo&s
Factor . Factor
SUBTESTS Scores Scores
WORD KNOWLEDGE -.133 <143
READING 060 .168
READING COMPOSITE -.108 163
LANGGAGE‘ .236 .103° }
SPELLING -.186 .281%
MATH. CONPUT. -.352° 126
MATH. CONCEPTS -.253% 3072
MATH. PROB. SOLV. .085 303
MATH. COMPOSITE =.270%° 2928
Tar p<.05

bt P<,01
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may have been a result of having to combine, for ‘the pur-
pose of factor analysis, children who were achieving at
dif}erent‘academic lévels. Cummins and Das (1977) in
reviewing related research noted that while successive
processing is strongly related to reading achievement in
children'experiencing reading difficulty, simultaneous_
processing is more likely to be involved at more compe-
tent stages of reading. These effects may have counter-
balanced each other in the case of t£e MAT reading sub-
tests.

Results from these analyses. must be regarded with some
caution. Pr1n01pal ‘components analysis should ideally have
a sample size of at least 100 (Gorsuch. 1974). However, g
results are suggestive and tend to confirm findings from

previous research. \
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CHAPTER XI -

THE EFFECTS OF REVMEDIAL INTERVENTION
ON;ACADEMIC ACHIEVEMENT:

A TEST OF HYPOTHESIS 4

HYPOTHESIS 4: Improvement in academic performance on the
Metropolitan Achievement Test after inter-
.vention will be greater for the Experimental

group than for the Control group.

The question asked by this hypothesis is whether non-

academic intervention will transfer to academic “tasks in
order to facilitate academic performance. In prévious
chapters it was shown that children exper encing academic-
1difficu1ties are deficient in sequential processing skills.
bhrywaniuk (1974) demonstrated that training in the verbal-
successive stra;egy‘facilitated performance in word \
recognition. Hays and Pireira (1972) found training in
visual and auditory memory.facilitated reading achievement.
It has been shown (in Chapter VIII) that intervention in
the present study improved cdgnitive performance. This
chapter will examine the effects of intervention on éca-
demic performance. |

The data in this section are based on all 68 subjects.

Pre- and post- test means and standard deviations for the

\~?
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‘nine MAT subtests in raw scores have been presented in

Table 35 (refer #o Chapter X). The means and standard
deviatione for the Experimental and Control groups at both
pre- and post- test are presented sepafately in Table 40.
Table 41 presents, for each o the four groups used in

the present study (n=17), the means and standard dev1a-

tions for the nine subtests at both pre- and post- test.

Discussion of Pre- to_Post- Improvements Analyses of Variance

Analyses of variance were calculated gseparately for
each of the MAT subtegts using a -three-factor design with
reveated measures on the last factor (Winer, 1962). The
factors were: Experimental/Control; "Average"/"Below Aver-
«Ze"; and Pre-/Post-Test Scores. »

A summaxy of the analyses computed for thls section is
presented 1nR;;BT§'42; however, complete summary tables for
each analysis will,be presented with the discuseion for
that subtest. 0On al}l suotests the overall performance of
the "Average" group was 81gn1ficantly greater than the
overall performance of the "Below Average" group. A t-test
for independent means was calculated for each subtest, ‘
using pre~ and post- test means for both groups, in order
to determine the significence of difference at both pre-
and post- test. A summary of these analyses is presented

in Table 43. At v pre- and post- test, for each sub-

test,performance of the "Average" group was significantly
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Table 40

- Means and Standard Deviationsg for the Metropolitan Achieve-
ment Test (Raw Scores) for the Experimental Group and the
Control Group at Both Pre- and Post- Test

EXPERIMENTAL GROUP

Pre- : Pogt-

SU3TESTS Mean SD ' ._Mean SD

WORD KNOWLEDGE 34.38 9.28 38.47  8.40
READING L 25.18 6.19 29.44 5,25
READING COMPOSITE 59.55 9.84 . 67.91 10.47
LANGUAGE 24,26 7.81 29.18 7.60
SPELLING 26.24 9.72 32.74  7.68
MATH. COMPUT. 19.29 4,59 28.35 6.75
MATH. CONCEPTS 20.12 5.80 26.21  5.45
MATH. PROB. SOLV. 17.71  5.53 21.88 5.63

CONTROL GROUP

Pre=- - Post-

SUBTESTS Mean.  SD _Mean SD
WORD KNOWLEDGE 3626 8.74 39.47  5.61
READING 25.56  7.19 28.53  7.04
READING COMPOSITE 61.82 11.58 73.00 9.26
LANGUAGE , 27.97  7.65 31.24 9.47
SPELLING 26.76 8.52 32.29 6.04
MATH. COMPUT. - 20.59 6.23 27.91  5.72
MATH. CONCEPTS 2.7} 6.04 . 24 by 5,67
MATH. PROB. SOLV. 19.50  5.64 l.62 5.35
61.79  9.95 2 J73.97 11.56

MATH. COMPOSITE

-~
\
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Summary of t-Tests for D
Test Meang of "Average" ang

ifferences Betw
"Below Average" Groupings

.,' .202

een Pre- ang Pogt-

"AVERAGE"

. Pre- Pogt-
SUBTESTS Mean SD Mean SD__
WORD- KNOWLEDGE 40.8528 4, 59 AL Vo Y
READING 29.682 4 4% 31.71§ 4.85
READING COMPOSITE 70.53 7.80 74.18°  7.49
LANGUAGE 30.88° 4,83 35.037  6.00
SPELLING 31.56% 6.9 35.83.  3.99
MATH. CoMPUT. 22.76%  4.40 30.68°  3.84
MATH. CONCEPTS 25.12§ 3.73 28.71°  4.16

TH. PROB. soLv. 22.59° 4,17 25.47 3.77
MATH. COMPOSITE 20.47°  9.13 84.85°  8.9¢
"BELOW AVERAGE™ i
- Pre- Post-

- SUBTESTS _ Mean SD n Mean SD
WORD KNOWLEDGE 29.79¢ 8.9y 35.475 .
READING 21.06% 5,55 26.26% 4.0
READING COMPOSITE 5o.85§- 13.25 61.735 11.73
LANGU.GE 21.35 7.36 25.38 7492
SPELLING - 21.uu§ 7.91 29.18° 2,39
MATH. CoMPUT. 17.12° 4,47 25.59¢ 4,96

TH. CONCEPTS 16.71° 4,48 21.94§ " 4.63
TH. PROB. SOLV. 14.82 3.78 18.03 5.38
MATH. COMPOSITE 48,21° 9,47 65.56% _13.94
at P<005
bt P<,01l

»
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z»-freater than that of the *Welow Average" group. The

'djfference at pre- test wasg ‘éxpected on thp basisg of the
cursory analysegs, detailed in Chapter III. compute

order to establish the significant difference between
these two groups. Qhuq. while the "4Yelow Average" group
was essentlally a %%wer exten51on of the “"Averagce" group,
the "Average" group was composed of enough children in
the upper rdnges of the "average" limltq S0 that differ-
enceg at both pre- and post- test were significantly
different. '

On all subtests, there wag a 31gn1f1cant pre/post
improvement in scores., Thls finding was expected as the
result of usual academic growth throughout the school year.
Since the "Average"/"3elow Average" and Pre/Post differ-
ences were both con81stently sdénlflcant for all subtests,
and since these results were expected from the raw score
data, these results will not be discussed in the separate

discussion for each subtest.

l. Word Knowledge

" The summary of the analysis for "Word hnowledge" is
presented in Table b, The analysis indicates that the
"Av"/"BAv" X Pre/Post interaction was significant. While
both the "Average" ang "Below Average' groups showed
1mprovebent between pre- and post- test, 1mprovement wa's

31«n1flcantly greater for. the "Below Average” Eroup.
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2. Reading

The summary of the analysis for "Reading" is presented
in Table 45. The analysis indicates that the "Av"/"BAv" X
Pre/Post 1nteract10n was significant. whlle both the
"Average" and "3elow Average" Froups showed improvement
between pre- and post- test, improvement wés significantly

Freater for the "3elow Averagé" group.

\

3. Reading Composite

\

The summary of the analysis for "Reading Composite” is
presented in Table 46, The analysis indicates that>thé
"Av"/"BAv" X Pre/Post interaction wa: :ignificant. While
both the "Average" and "Below AVerage" groups showed
improvement between pre- and post~ test, improvement was
significantly greater for the "3Below Average" group. Since
the "Reading Composite" score is derived from the summation
of raw scores from "Word Knowledge" and "Reading,” these

results would logically follow from results of the previous

analyses.

4, Language

The summary of the analysis for "Language" is presented
in Table 47. The analysis indicates /that the'EXp/Cont main

effect was significant. The overall performance of The

Experlmental group was 51gn1flcantly lower tha:

Control group.
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5. Spelling

The summary of the analysis for "Spelling" is presented
in Table 48. The analysis indicates that the "AV"/"3AV" X
Pre/?ost interaction was significant. While both the "Aver-
agé" and "Below Average"” gFroups showed improvement betweeh
pre- and post- test, improvement was significantly greater

for the "Below Average" group.

6. Mathematics Computation

The summary of the analysis for "Mafhematics Computa-
tion" is presented in Table 49. The analysis indicates
that the Exp/Cont X P{f/Pdst interaction wasg significant.
‘While both groups showed‘imp:ovement between pre- and post-
test, improvement for the Experiméntal group was signifi-

cantly greater than improvement for the Control group.,

7. Mathematics Concepts . ' | ~

The summary of thé analysis for "Mathematics Concepts”
is presented in Table 50. The Exp/Cont X Pre/Post inter=
actién was significant. .While both groups showed improve-‘
ment between pre- and ﬁoét- test, improvement for the
Ekperimental'group was Significantly greater than improve-

ment for the Control group.

8. Mathematics Problem Solving

The summary of the analysis for "Mathematics Problem
Solving” is presented in Table 51. The Exp/Cont X “Av"/

"BAV" X Pre/Post interaction was significant. The effect
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of intervention on the dg;;ee of change ig dependent upon
the "Av"/"3Av® subgrouping within the/Exp/Cont grouping.
Thus, pre/post improvement in performance was significant
for the Experimental "Average" group and the Control “3elow
Averaée" group, while improvement for the Experimental

"3elow Average"” and the Control "Average" groups was not

significant.

9. Mathematicg Qomgosite

The summary of the analysis for "Mathematics Composite"
is presented in Table 52. The Exp/Cont X Pre/Post inter-
action was significant. While both’groups improved in per-
>formance between pre- and post- test, improvement'for the
Experimental group was significantly greater than improve-
menf Tor the Control group. Since'the ”Mafhematics Comﬁos-
ite" score is derived from the summation of raw scores from
"Mathematics Computation,"” "Mathematics Concepts," and
"Mathematics Problem Solving," these results would logically

follow from the results of the previous analyses.

Inspection of the means for the four.groups at both
pre- and post- test indicated that in all subtesté except
"Spelling" for the Experimental "Average" group, pre- test
scores for the Control group were higher.than pre- test
' scores for the Experimental group (refer to Table 41).

These differences in pre- test scores were not significant.

~

-
“x
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Howe?er. at post- test, subtest sqores‘were higher for

the Experimental group than for the Control group with

the exception of ”Language" for both the Experlmental
"Average“ and Experlmental “Below Average" groups, and
"Word Knowledge, " "Reading Composite. "Spelling,” "Mathe-
matics Problem Solving.",and "Mathematics Composite" for
the Experimental "Below Average" group. Thege differences
in post- test scores were not significant except for the
"Mathematics Problem Solving” subtest where the Experimental
"Average" score was signifiéantly greater tﬁgg the Control
"Average" ‘score. '

Thus, while results were not significant, inspection
of the data reveals a définite trénd toward greater improve-
ment between pre- and post- test for the Experimental
groups. Pogsibly, had the_Experimental and<Control groups
been more nearly equal in pre-~ test éubtest scores, changes

between pre- and post-'test performance would have been

significant.

Summary _
In order to test Hypothesis 4, a- three-way analysis of

variance with repeated measures on one factor was calcqlated
Jfor fach of the nine MAT subtests. Thesge ;nalyses indica-
ted that the improvement in the pe;formance of the Experi-
mental group was significantly greater than the improve@ent

in performance of the Control group for "Mathemat;cs

W/
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Computation,” "Mathematics Concepts,” and "Mathematics
Composite.” The fact that gignificant differences in
improvement were not revealed for the other gix subtests
means that Hypothesis 4 cannot be accepted. However, since
internention stressed mainly the use of succegsive strate-
giles, the hypothesisg may have been too encompassing in
including all of the MAT nubtests. ' In Chapter IX which
presented factor analyses of MAT subtest scores, the fac—
tor which received high loadings from mainly the mathe- /
‘matics subtests was identified ag “Mathematicg." However,
ingpection of the subtests indicates that they may require
manipulation and/or sequential ordering of concepts. The
results under preeent’discnssion would sugge;t that these
subtests do, at least to some degree, require sequential
ordering and manipulationﬁ Eakin and Douglas (1971) had
suggested that success in arithmetic relies on autometizeg
sequentlal computational habitsg.

The finding that lnterventlon stressing the use of
successive strategies did not improve scores on the MAT
"Word Knowledge® and “Reading“ subtests can also be par-
tially explained by examining the content of theee tests.
“Word Knowledge" is essentially a measgure of the Chlld'
comprehension of word meaning. Cumminsg and Das (1977)
}have shown that the readlng subtest of the Wide Range
Achievement Teet correlates significantly with successive

processing. Hovever. that subtest is a test of word

.

A



recognition, similar in nature to the Schonell araded Word
Cist. It was shown in Chapter VIII that intervention ' n
the opresent study did slgnificantly improve performance on
the Schonell Graded Nord liat. The "Reading" subtest of

the VAT requires the child to read and understand whole

paragraphs. | Gutnr’ ind Goldbers (1972) found a sienificant
~correlation hetween the Benton Visual Retention Test ( SVRT
(Benton, 1955) and the "headine" suontest of the *Al'.  ‘The

GVRT is highly similar to the Mehory tor Designs: test used
in the present study. Factor analyses incorporating the
Viemory For uesigns test have shown it to consistently load
on the imultaneouo‘factar. Cummins and bas (19772 pointed
out that simultaneous processing may be more important in
the develonment of comprehension skillsg. while competence
in readlnp achievement is strongly relzted Eo competence in
successive brocessing sxills, it may be that in the present
Study, the children had not had sufficient practice in
using these skills in an academic situation. Thus, for
examonle, word recoenition skills had not become automatlzed

enough to vermit the ability to use simultaneous Drocess1ng

sKllls’?n ﬂomorehen51on of the material read.

The relationship between each individual‘sg pre/nost

ted./ Since the "Reading Composlte" score of the MAT is a
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summation of the two readine suhtese raw scores, znd the
"lathematics Composite" score is a s;mmation of the three
nathematics subtest raw scores, these two composite scores
'were used in computations. Using raw scoreg from}the
entire sample (N=A8), the median change for each of the
eight marker tests and the "Reading Composite” and
‘Nathematics Composite" subtests of the MAT were deter-
mined by subtractine the pre- test median score (n=63)
from the post- test median score (N=8). This resulted in
a mediap change score for the entire samnle for each of
the eieht marker tests and the "Reading Comvosite” ana
"lMathematics Composite subtests of the NAT.

bSeque%tly. each child's pre- test raw score was ‘ .
subtracted fromwfﬁé post- test raw scc  for each of the ,////
eight marker tests and the "Readinngomposite” and “Nathe-
matics Composite." The pre/post chei.ce scores of the eight
marker tests and two RAT composite subtests for each child
were compared to the median change scores. 4 note was
made if the child's change score was above, equal to, or
below the change score for the entire sample. 3y this:
procedure, it was possible to determine the nature of the
relationshinp betWeen improvement on a marker test and
concomitant'improvement in either reading or mathematics.
Similarly, it was possible to determine the nature of the

relatlonshln between decrement on a marker test and con-

comitant decrement in either reading or mathematlcs.

/
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For those children who received training, improvement "
on marker tsftq and concomitant improvement in reading as
measured by the NAT "Reading Composite” was noted. In
feneral, a trend towards 1mprovement on the marker tests
and concomitant improvement in readlng was revealed,
although statistically significant differences were
obtained only for Serial Recall, Free Recall, and Color
Namine (z=3.25, P<.001; 2=2.31, P<.053 2z=2.31, P<. 05,
respectively). The numbers of children in the Experimental
groun who improved above the median in both "Reading Com-
nosite” AND Serial Recall, Free Recall, and Color Naming
were 1A, 14, and 15, respectively; the comparable numberg
of children in the Control group weré 3, 4, and 53, respec-,
tively. For those children who did not receive tralnlng.
decrement on marker tests and concomitant decrement in
reading was noted. In general, a trend towards decrement
on the marker tests and concomitant decrement in reading
was revealed, although statistically slgnlflcant differ-
ences were obtained only for Memory For ue81gns. Serial
Recall, and Free Recall (z==2.54, P<.05;‘z=-2.§§; P<.01;
z=-2.69, P<.01; respectivély). The numbers of children
in the Exoerimental‘grdup who showed a decrement below
the median in both "Reading Compos1te" AND Memory For
Designs, S@rlal Recall, and Free Recall were 2, 0, and O,

resnectlgély; the comparable numbers of children in the
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Tontrol esroup were 13, 13, and 12, respectively. Inter-
estinegly, the difference in proportions between the
Experimental and Control Efoups was not significant for
the .chonell Graded Word List. This finding would sub-
stantiate the previously expressed contention that word
,recognition skills as measured by the Schonell, while
showing improvement for the Experimental group, had not
had time to become automatized to the degree where they
resulted in a significant change in reading comprehension
r.skills.' _ !

For those children who received training, improvement
on marker tests and concomitantvimnrovement in mathematics
as measured by the MAT "Nathematics Composite" was noted.
In general, a trend towards improvement on tﬁe marker
tests and concomitant improvement in mathematics was
revealed, although statistically significant differences
were obtained only for Memory For Uesigns,ﬁSerial Recall,
Fréﬁ Recall, Digit Span-Forward, Color Naming, and 3ender
Ge!talt (z=2.31, P<.053 z=3.50, P<.001; 2z=3.25), P<.001;
2=2.69, P<.01l; 2=3,50, ﬁ<.OOl;,z=2;3l, P<.05; respect}vely).
The numbers of children in the Experimental group who -~
improved above the median in both "Mathematics Composite”
AND NMemory For Designs, Serial Recall, Free Recall, Digit

Svan-Forward, Color Naming, and Bender Gestalt were 12, 16,

15, 12, 16, and 12, respectively; the comparable numbers
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of children in the Control Aroup were 2, 2, 2, 0, 2, and
2, respeétively. For: thoge children who dig not receive
training, decrement on marker tests and concomitant
decrement in mathematics was noted. In general, a trend
towards decrement on the marker -tests and concomitant
decrement in mathematics was revealed, although statig-
tically significant differences were obtained only for
Memory For Designg, Serial Recall, Free Recall, Color
Naming. 3ender Gestalé. and Schonell (z=-3.25, p<, 001;
z==4,72, P<,001; z2=-3,A7, P<.OOl; z=—3;42, P<.001;
z=~2.54, P<.05; z=-2.91, P<.01; fespectively). The
numbers of children in the Experimental group who showed
a decrement below the median in both "Nathematics Com-
posite" AND Memory For Ue31gns. oerlal Recall, Free Recall,
Color Namiﬁg, Jdender Gestalt, and Schonell were 3, 0, 3,
b, 3, aﬁd 10, respectively; the comparable numbers of
children in the Control froup were 16, -18, -18, 18, 14, and
21, respectively. o
One other interesting finding is fhat those subtests
which showed significant greater pre/post improvement for
the Experimental group ‘than for the Control group, i.e.,
"Mathematics Computétion," "Mathematics Concepts," and
"Mathématics Compoéite," were also those which correlated
51gn1f1cantly with successive factor scores at bre- test

(refer to Chapter X, section ii).
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The following conclusions can be drawn from the
analyses up to this point: (i) Mathematical skills rely
on successive as well as simultaneous processing; (ii)
Reading skills, as measured by the Schoneil Graded Word
List, rely on successive processing; however, skills
measufed by the NMAT reading subtests may fély more on
simultaneous processing and the ease (speed) witﬁ which
word attack skills are employed; (iii) Training in
information processing strategies lead to more efficient
strategy usage, which, in consequence, improved some
academic achievement; and lastly.r(iv) The tasks used in
intervention in the preéent study appear to have trained

primarily successive strategies.,
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CHAPTER XII

GENERAL DISCUSSION

It is a rare elementary classroom teacher who is not
faced with at least’one'child who is experiencing consider-
able difficulty with the academic tasks of his grade 1eveli
¥hile many schools today have a "resource room" or a "learn-
ing assistance room," the sheer weight of the number of
children requiring speciél help and the perceived need for
small groups within' the resource room settlng mean that
many children are left to cope as begt they can'within the
regular classroom without the benefit of spepial help.
Often, the perceptive classroomrteachér provides as much
1nd1v1dual help as is possible with 20 to 30 other children
to teach. However. such help is frequently of a "more of
the same" nature (D'Annunzio angd Steg, 19?4), i.e., .repe-
tition and drill on weaknesses in the academic basics.
Conversely, remedial aid within the resource room often
focusses on discrete cognitive skills, e.g.. auditory dis-
crimination, with little or no training given either in
how to integrate separately taught skllls or how to trans-
fer these skills to an academic 31tuat10n (Alllngton, 1975).
The central message of the present study is that’ training
in the use of efficient strategles is much more useful than

either repetition of content or focus on discrete skills.
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Vany teachers are understandably negative toward
remedial approaches which rsly on concepts andvterms with
which they are unfamiliar, and which, in their view, have
no bearing on academic achievement. Others are somewhat
resentful of having to plan for and use ,material not
dlrectly related to academic tasks. What is needed is a
remedial approach which cglld fit into the regular class-
room routine and which could be applied in varying degrees
to the whole class. A program such as this‘woGIH admit-
tedly not remediate more severe learning problems, which
would still require additional, but consistent and related,
resource help. However, it would be of considerable bene-
fit to those children‘whose academic achievement is moder-
ately below their expected grade level.

Adelman and Taylor (1977) have suggested that most
children begin school with the ability and the desire to
learn. However, the extrinsic demands of the school setting
frequently diminish the intrinsic motivation of the chil-
dren. Adelman and Taylor suggested that the value which
the child places on the learning situation, and his ability
to function in that situation, are critical factors 1nflu-
en01ng motivation, learning, and performa:..:e. Chm&dren
with learning problems have often learned not to trust
their own perception of what is of value, or their ability
to effectively attack a task. ' The child who experiences

no difficulty in school has untold opportunities for
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self-satisfaction in his achievements, and for the sat-
isfaction of knowing that his parents and teachers are
pleased with his accomplishments. Conversely, thé child
who is experiencing academic difficulty is constantly
faced with his own frustration and failure, aﬁﬁfthe
frustration and negative reactions of parents and teachers
(Lerner, 1971). Lerner further pointed oug that the
occas1onal successes experienced by these chlldren may con-
vince the school that their poor achievement is merely a
result of poor attjtude.

The study by Lovitt and Smith (1972) indicated the
value of explicit instructions in producing responses in
a learning disabled boy who appeared incapable of maklng
these responses without the instructions. Hallahan and
Kauffman (1976) suggested that merely because explicit
instructions are a simple and readily available means of
eliciting desired behavior from children, they should not
be ignored as an extremely effective remedial technique,
Lovitt and Smith (1972) suggested that in attempting to
change a child's behavior, the first step should be clear
andmconsistent instructions regarding the desired behavior.
Further, if the behavior is required over a lengthly per-
iod; these instructions shouid be repeated. Research
designed to support the "production deficiencyvhypothesis"
of Flavell et al. (;966) as elaborated by others (e.g.,

3ingham-Newman and Hooper, 1974, Moely et al., 1969) has
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shown that while young children can be taught to use pro-
cessing strategies, they fail.tq use these strategies
once direction has been removed. These findings support
the contention that instr@ctions should be repeated if
the concomitant behaviors are required over a period of
time (Lovitt and Smith, 1972). Freston and Drew (1974)
have suggested that, through instructions, the teacher
‘can train the child's ability to use the organization
existine in his daily world in order to'learn efficient
strategies with which to facilitate daily performance.
In a similar vein, eeker (1964), Rohwer (1971), and
Tulving (1968) have suggested that teaéhing learning
strategies may be more important than teaching content.
Learning disabled children have been shown to have
poor organization and retention skills (e.g., Estes, 1974;
Freston and Drew, 1974; Johnson and Myklebust, 1967).
Similarly, children experiencing academic difficulties are
Qeak in successive strategy skills (e.g., Badian, 19773
Erywaniuk, 1974; Meier, 1971; Richie and Aten,vfé?é). It
has been pointed dut that the learning disabled child may
not be aware that he can, and should be developing =f le
‘cient learning étrategies on his own (Torgeson, 1977). |
While many children enter school wifh either the readiness
for employing efficient strategiés, or partially developed
léarning strategieé. some children appear to enter school

with poor ability to actively receive information and
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little idea about wWHY they are.learning basic facts.

From the preceding discussion, it-follows that -a
viable remedial program would be one which would focus on
the usefulness of efficient sirategies of learning, with
secondary emphasis on learning content as the means of
practice for learnine these strategies. Thas, the focus
would be on training LEARNING strategies within the child
rather than on the TEACHING method used. The child would
have a reason for learning basic facts, and since the
program would focus on efficient use of processing strate-
gles, the child should achieve some success. Most children
respond very well to "tricks" (strategies) which facilitate
learning but which somehow seem to allow them to "cheat the
system."

Results of the present study showed that iatervention
using nonacademic tasks with the focus being on efficient
use of the successive processing strategy not only improved
efficient use of the successive processing strategy and
performance on nonacademic tasks, buf, more importantly,
improved academic performance in word recognition and mathe-
matics. The method and the resultg of intervention in the
present study have important 1mp11cat10ns. Firstly, the
directed ‘method of attacking the task and the child's con-
comitant verbalization of euccessive strategies is lfar more
(impertant than the actual material used in the tasks. Thus,

these same methods should be even more successful in

-
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Amproving academic performance when applied directly to.
academic material. ~SeCOndly,‘the fact that "average‘ |
students improveq,in performance, although not to the
degree to which "below average" students impfovéd, indi-
cates that the téchnioues can justifiably be applied
within the regulér classroom, to the benefit of all chil-
dren, but particularly those who are relatively weak in
academic performance. Thifdly, the importance of using
training material which is intrinsically interesting has
been underscored. Children who experience severe learn-
ing broblems are often completely "turned off" by‘all \
academic material (Meyers and Hammill, 1976). The present
tasks and methods were fun and nonthreatening. If these
techniques were applied in the resource rooﬁ using‘nonQ
academic material in conjunction with the applicé}ion of
the same techniques using academic material in the class-
room, fhe child should see some relationship between his
removal from the class for "special help," and the opppf-‘
tunity to apply ® new learning strategies to disliked
academic tasks. Such continuity in remediation should
help to bolster the learning disabled child's self-confi-
dence and to eradicate the frequent-stigma of having ‘to go
to‘a resource rooﬁ.

Prev1ous research has shown that, conslstent witi the
Plagetlan formulation, trainlng procedures are most bene-

ficial during transltlonal stages. In the case of

s~
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simultaneous procedures, the tran:itional stage appears

to be roughly equivalent to the age of Grade 5 children
(e.g., Neimark et al., 1971; Rosner, 1971). The tra- ng
in those two studies‘involved grouping of materials for
recall, a task. which requires simultaneous processing.

3ut training in successive strategies, it seems, can be
beneficial before Grade 5. Although_ho developmental

data are available, it would appear thatjtraining in the
efficient use of successive processing would be most bene-
ficial prior to Grade 5, énd preferably as early as possi-
ble after the.child enters school. 1In any case, what is
called 'sequencing' is a basic skill neceésary for the
development of reading. For insfance, Hartlage (1977)
found that auditoryisequencing ability was an important
factor in developing reading skills in a 6-year old, and
visual sequencing ability was-an importént factor in the
reading abilities of 8-year olds. Goldman (1972) sugges-
ted that educators must seek the strategies whigh are

most efficienf for any given task, It has been shown in
the present study that training in the effective use of
successive strategies significantly improved performance
in word recognition and méthematics computation. These .,
are the basics from which later success in reading and
mathematics are built. Thus, successive strategy train-

ing in the early grades would lagically be of the most

benefit.
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Estes (19?U) and Cronbach (1975) have pointed out.the
increasing resistance to intell%gence testing as a method
of predicting academic success. Esfes suggeéted the need .
to show that intelligence tests are viable mefhods of
indicating areas where remedial focus is needed. Das'
(1972) has shown that mentally handicapped children process
information in different wayé. Similarly, Smith, Coleman,
wokecki, and Davis (1977) found that educable mentally
handlcanned children had a different pattern of cognitive
abilities accondlng to Bannatyne's (1974) recategorization
of WISC-R scaled scorés than did either high IQ or low IQ
learhing disabled children. The WI§C—R has been shown to
be an extremely useful psychometric instrument (Rugel,
1974; Sattler, 1974; Smith et al., 1977). Using 3annatyne's
(1968) categorization of the WISC, Rugel (1974) found that
reading disabled children héd highest scores on the Spatial
Category, intermediate scores on the Conceptual Categqry.
and lowest scores on the Sequential. Category. The three
tests which compose the Sequential Category, i.e., Digit
Span, Coding and Arithmetic, require stfategies similar
to those required by successive tests in the successive-
simultaneous'battéry. Interestingly, ar&thmetic computa-
tion, in the present study, correlates with the successive

1

factor (refer to Table 39)

Smith et al. (1977) found that for the high IQ and

low IQ learning disabled children, Spatial > Conceptual >
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Sequential, while for the educable mentally handicapped
children, Spatial > Sequential > Conceptual. These find-
ings suggegest the usefulness of admlnlsterlng an intelli-
fence test, since children falling within the educable

., mentally handicapped range of intellectual ability have

NS
@31 fferent cognitive patterns and may require dlfferlng

emphasis in remedlatlon Smith et al. (1977) vointed out

the need for continues research using both the WISC-R and

diagnoses of learning dlsabllltles. They also emphasized
the need for the 1dent1flcatlon of internal processes and
more effective emedlal techniques. The present study has
shown the Primary Test 3attery of the successive-simultan-

€0us processing model to be a reliable indicator of inter-

|
i

nal proces31ng strategies. One direction for future
research should be in combining the WISC- -R and the succes-
sive- -simultaneous battery in order to provide accurate
prediction of children entering school who are at high

risk of being academically learnlng disabled, and who would
benefl? from tralnlng in the use of successive or simultan-
€0oUs processing strategies,

~ The 'above findings are consonant with the\approach '
toward remedlatlon in the present study. The succe351ve1
simultaneous model of cognitive proce551ng provided a

rationale for des1gn1ng the intervention tasks, which, as

%
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a majority, had a diregt influence on the development and
use of successive stratesies. Improvement in performance.
on some of the academic tasks which required successive
processing was also noticed. 1In addition, the "below
average" students benefitted more from training than digd
the "average" students. On the whole, the study should
encourage future reéearchcinto the use of specific“strate—
£ies by academically deficient groups, although all of
these strategies may not be subsumed under successive and
simultaneous. Probably, processes in concept léarning and
usage of concepts would be only partly related to succes-
sive and simultaneous tasks as currently given in the
battery. A general case for the succeés of a rationally

based, rather than an improvised remedial program has been

made in this study.
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