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~ ABSTRACT

The relaéionship between cognitive strategy train-
ing, as conceptualized within the framework.?f ipe simultaneous-
successive model of information processing (Das et al, i973
a, 1973 b, 1975, 1979 a , 1979 b ), and reading compre-
hension was explored-in the present study. The purpose of
this study was to determine the efficaqy of a remedial
strategy training programme in improvipg performance on
simultaneous and successive information processing tasks, and
also on tasks of reading compréhensioni

A group of twenty-four, nine to twelve year old
learning diéabled children, enrolled in reading résoqrce room'
programmes at two schools, was sélected for this study. The
children scored above I.Q. 85 on the non-verbal section of
the Canadian Cogniéive Abilities Test (1974), and below the
35th percentile on the comprehension sub-test of the Gates-
MacGinitie Reading Test, Level D (1978). Students were
assigned to éither Experimental or Control Groups, so that
each group was composed of twelwve children, six from each
of the two participating schools. Both groups contained
eight boys and four gifls. No significant pré—test differenceg
between the® groups were obtained for age, I.Q. (Canadian. ’
Cognitive Abilities Test), and reading comprehension (Gates—’
MacGinitie). *

A pre-test battery, consisting of simultaneous and

successive tests, test of reading comprehension and tasks to

iv



_measure the speed of processing, was administered to each
‘member of botb'groups: Reading cotprehension was assessed
quantitatively, in terms of reading grade equivalent scores
(Cates-MacGinitig) and reading fnstructional levels (Standard
Reading Inventory), and also qualitatively by gnalyzing the
natutre of information contained in the children's story
recélls (Protocal Analysis; Fagan, 1980). The Experimentai
Group received fifteen hours of remediation in the task- - |
ébproﬁ%iate utilization of simultaneous and succe;sive informa-
tion processing strategies. The Control Group received fif-
teen hours of remedial reading instruction within the resource
TOoOom programmesl;t the two schools. Both the Experimental

and Control remediation programmes were conducted with small

groups of children. At the conclusion of the intervention

phase, a post-test battery, replicating the composition of

¢

the pre-test battery, was administered to examine th
effectiveness of temediation.

Significaﬁtly better Experimental, than Control
Group, performance on all the successive tests and one test
of simultaneous ﬁrocessing was attributed to the cog ive
strategy tfaining programme. The Experimental Grouﬂ obtained
significantly higher instructional reading levels (étandard
Reading Inventory) than the Control Group, at post test, and
this improﬁement was viewed as a demonst:atiqn of the
effectiveness 'of intervention. .In a qualitative analysis of

the children's recalls of stories, no significant group

» - A



differences were observed. However a descriptive overview
of the results illustrqted an Experimental Group trend to-
wards the increased production (Pre/Pést) of inferences,
summaries and syntheses, and a Control Group trend towards
the increased production of erroneous information and vague
generalizations. It is apparent that, in order to offer
further clarity on the nature of readers' recalls of stories,
larger numbers within the groups are nécessary.

Thé findings of this study suggest the viability
of isolating educationally significant sub-groups from within
a learning disabled populatién, and analyzing task failure in
terms of the processing demands placed on the child. This
study has isolated a group of 'poor readers' and examined the
task of reading comprehension in terms.of the information
proéessing demands placed on the reader. The results support
the efficacy of structuring a cognitive strategy training
programme, embedded in the simultaneous—successive‘Qodel, for
improving the reading comprehension performance of learning
disabled childrgn experiencing reading failure.

! /
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CHAPTER ONE
INTRODUCTION

The *ability to read well is one of a person's

most valuable achievements. Our world is a -

reading world. It would be difficult to find

any activity, whether in school, in the home ,

oni the farm, in business, in the professions,

or even in recreational pursuits that does not

require at least some reading ability. . Often

: reading is an indispensable channel of com-

munication with an everwidening world (Bond,

Tinker and Wasson, 1979, p. 3).

Most people in'our society today would agree with
Bond, Tinker and Wasson's (1979) statement. Although early
in the nineteenth century societal literacy may have been
defined as reading one's name, or reproducing the letters to
write one's signature (Resnick and Resnick, 1977), this
literacy criterion is not considered satisfactory today.
Bryan and Bryan (1978) describe the "forces of change" (p. 4)
in the second half of the twentiefh century, with technological
advances demanding more training and education in general, and
more effective reading in particular. They comment that,
"The future of a child within this sodietvaho cannot read
is very dim" (Bryan and Bryan, 1978, p. 4). Societal concern

for literacy -has been reflected in the proliferation of re-

search, specialized education programmes, and parental



and professional,organizhtions focusing on the chiid experi=
encing difficulties with learning academic skills, and
especially with learning to read.

This study concerns itself with investigating the
reading comprehension difficulties of grades four, five and
six children, whose lack of reading proficiency is not
explicable in terms of low general intelligence, sensory
impairments, nor diagnosed neurological aamage. Reading
comprehension, or the reconstruction of meaning from print
(Goodman, 1970 a , 1970 b ), is the goal of reading and
hence is the focus of the investigation. Silent, rather than
oral, reading comprehension is selected for study for two
major reasons. Firstly, as early as 1881, Farnham recognized

<

the primacy of silent reading:

. silent reading is the fundamental process

oral reading, or 'thinking aloud'", is entirely

subordinate to silent reading. While oral

expression is subject to laws of its own, its
excellence depends upon the success of the

reader in comprehending the thought of the

author (From: Resnick and Resnick, 1977,

p. 381). : :
Secondly; the goal of independent, fluént’reading is to be
able to reconstruct meaning from silently read materials.

In the upper elemekmary grades the child is expected to read
\ ‘ _
texts silently, and\Fhe focus of instrnuction has traditionally
. . t -
changed from oral to silent reading (Bond, Tinker and Wasson,

1979). Thus, the study's_emphasis,og silent reading compre-

hension would seem salient for grades four to six children.



Children with reading difficulties ﬁave been
exposed to a vast array of seecialized intervention program-
mes over the past twenty years. Techniques have ranged f;omv
the task-analytic approach of teaching component sub-skills
of reading (Engelman and Osborn, 1970), to the ability
trainingjapproaehes that emphasize the training of modality-
speeific perceptual process (Kephart, 1960; Frostig, 1967).

Spache (1976 a ); in a comprehensive review of strategies

"and programmes for remediating reading difficulties, observes:
’ A

S~

~

There is no one best approach to remediation,
and even among these approaches there is very
little evidence of any hierarchy of effective-

ness (p. 279).

An alternate approach eo remediation of cbmprehen-
sion difficulties is envisaged in thie study. Luria's (1966
a ; 1966 b ; 1973) research on brain damaged patients re¥
vealed the integrative nature of the human brain, and the
availability of simultaneous and auccessive processes for |
coding infofmation Das et al (1973 a , 1973 b , 1975, -
1979) encapsulated Luria's theorles w1th1n thelr model of
simultaneous and successive processing. The model suggests
a theoretical framework for conceptualizing human information
processing, and as such providea a dynamie structure for
investigating the reader as a processor of printed information.
Research has isolated simultaneous and successixe precesses
as ''psychological realities" (Leoné; 1971, p. 335), and it

is suggested that these processes are available, to varying

»
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1 ' . i

extents, to the reader involved in tasks of reading cpmﬁre-
hension. This study investigates the eff;cacy of stfucturing
a remediation programme, embedded in the theoretical framework
of the'simultaneous-successive model, with the objective of
improving reading/comprehension by training cognitive informa-
tion proceséing strategies. Sﬁch‘an intervention programme
emphasizes training in the task-appropriate utilization of
simultaneous and successivé processes, and focﬁses'on

assisting the child to learn how to form strategies for.

“information processing.



CHAPTER TWO

’

THEORETICAL CONSIDERATIONS AND RELATED LITERATURE

- Movement Tpwards a Relatively Homogeneous

Group of 'Poor Readers' Within a

Learning Disabled Population

Since traditional definitions of learning disabled
children have been too general and all encompassing there is
a movement to describe and operationalize sub-groups of
children with particuiar léérning difficulties. Identifica-
tlon of a relatively homogeﬁeous group of children with
reading comprehen31on difficulties is the approach utlllzed
in the present study.

Functional terminology énd descriptive classifica-
tion systems are intended t6—fécilitate communication within
the fields of research énd education (Bryan and Bryan, 1978)
and can provide a bridge for |conceptual understandihg between
—tﬁeofy and practice. However, as yét, definitions of learning
disability have not served t# clarifyAcommunication, partially
due to diffe;ences in theorekical perspective between the
researcher and the educatorj Keogh (1977) has suggested that

the differences in philosophical approach have resulted in a



-

dichotomous case of "mild schizophrenia'" (p. 478) with
researchers and educational clinicians pursuing different
avenues and adopting stances that prioritize areas as
divergent as the etiological factors underlying the learning
difficulties of t&s'child and remediation schemes that focus
on a particular skill or process. An operational definition
has also bé;n elusive due to the lack of a consistent core of
characteristics within a heterogeneous population of children
experiencing leaxning difficulties (Larsen, 1976, Myers and
Hammill, 1976; Senf, 1977; Satz, Taylér, Friel and Fletcher,
i978; Fletcher and Satz, 1979; Reger, 1979).

Since Kirk's (1963) coinage of the term 'learning
disabled', the label has escalatedvin application to refer to
a variety of children.who appear to need the services of

*
specialized education_in order to learn. The United States
National Advisory Committee on Handicapped Children's
definition of learning disabifity was used in the 1969,
Children with Specific Learning Disabilities Act (P.L. 91-230),
and later incorporated into the 1975, Education for All
Handicapped Children Act (P.L. 94-142): |

The term '"childrenh with specific learning disabil-

ities" means those children who *have a disorder

in one or more of the basic psychological processes

involved in understanding or in using language, '

spoken or written, which disorder may manifest
itself in imperfect ability to listen, think,
speak, read, write, spell, or to do mathematical
calculations. Such disorders include such
conditions as perceptual handicaps, brain injury,

minimal brain dysfunction, dyslexia, and develop-
mental asphasia. Such term does not include '



children who have learning problems whigh are

primarily the result of visual, hearing, or

motor handicaps, of mental retardation, of

emotional disturbance, or of environmental,

cultural, or economic disadvantage (Kirk and

Ga her, 1979, p. 282).
This defiqétion'has become widely used throughout North
Americaz(Myers and Hammill, 1976; Gearheart, 1977; Kirk and
Gallagh'r, 1979). Gillespie, Miller and Fielder (1975)
reviewed the definitions of iéarning disabilities, utilized
in all fxfpy of the U.S. states, and observed that two thirds
of the sthtes used the federal definition, though with some
adaptations. Modifications included prioritizing neurological
factors, Q; utilizing specific tests to operationalize aspects
of the definition for ‘funding and placemenﬁ purposes. Othiig.
definitions of learning disabled children have emerged in the
last two decades (Myklebust, 1963; Chalfant and Scheffelin,
1969; Crit?hley, 1970; Chalfant and King, 1976), and though
their emphases and phraseoio%?}nay differ they do inélude
two common features. The definitions include a discrepancy
factor, emphasizing the imbalance between the leafning disabled
child's intellectual potential and his actualvschool achieve-
ment. They also {ﬁclude exclusion criteria, by wpich children
éategorizéd as mentally.regarded or sensorily impaired may not
be considered as primarily learniﬁg disabled, though indeed
they may Ee considered learning disabled in addition to their

primary handicap, and hence require multiple services (Chalfant

and King, 1976). Such definitions have stimulated criticism
] .



from those who question the efficacy of assessing an abstract
'potential' via traditional intelligence tests (Bryan and
Bryan, 1978; Gearheért, 1977), and those who are concerned
that the exclusion clauses may deny services to minority
groups (Bryan énd Bryan, 1978; Myers and Hammill, 1976). The
definitions have also been criticized for their lack of
operational utility (Kauffman and Hallahan, 1976; Cohen, 1976).
If there is a discrepancy observed between achievement and
estimated potential how much of a disérepancy is significant,
and as such would enable the child to receive special education
services?

The state of the art in defining a learning disabled
population is such that we can encounter definitions that are
so general that all children, '"who are not achieving scholas-
ficall;, for whatever reason' (Phil, 1975, p. 20), are included.
Perhaps the inherent danger iﬂlpur present definitions is that,
in most cases, learning diSabiliéies héve been so loosely
- conceptualized. 1In defining the learning disabled child we
tend to offer the presupposition that this. child shares a broad
base of commonality, with any other child similarly named. .
Equaily misleading is the assumption that there may be an -
underlying cause implicit in the joint classification, just as
similarity'in decibel loss in auditory acuity may’ classify b
the hearing impaired child. However, though the definitions
suggest that a homogeheous group of learning disabled children

may indeed exist, known classification systems have failed to



isolate the)group. Present research suggests that homogeneity
and uqitarylcausétion are fallacious conceptualizations (Valtin,
1978-79; Fletcher and Satz, 1979; Reger, 1979; Kirk and
Gallagher, 1979). A learning disability, rather than being an
isolated phenomenon, seems a more viable concept when aligned
with the other complexities of human behaviour which are
multifaceted and multiply causal in origin:

Even a casual historical perspective suggests

that the unidimensional, single-factor trait

discrepancy model of 1earning disability never

will result in a satisfactory definition.

Human behavior is multidimensional; each

dimension interacts with every other dimension,

.and these are in constant interaction with

multienvironmental factors (Reger, 1979, p. 530)
Taylor, Satz and Friel (1979) support the multivariate con-
ceptualization of learning disabilities, and suggest the
utlllty of clarifying, "meaningful subgroups' (p. 99),
grouped on performance variables and common features emerging
from test profiles. Hence it would be simplistic to assume

Y 4

that definitions outlining a specific unitary core of character-
istics could be adequate to describe and delineate a learning
disabled population,.
, Researchers (Yule and Rutter, 1978; Eisenberg, 1978;
Doehring, 1978; and Fletcher and Satz, 1979) have begun to
elucidate and describe subgroups with the purpose of helping,
"the clinician establish a prognosis and preferred treatment

for each child" (Taylor, Satz, and Friel, 1979, p. 100). Mean-

while educational assistance programmes, established to



provide services for learning disabled children, continue to
define their populations on lgose classification systems and
conceptualizations. Kirk and Elkins (1975), in a project
sponsored by the United States Office of Education, reviewéd
the programmes and the characteristics of the children
enrolled in the federally funded Child Service Demonstration
Centers for Learning Disabilities. They reported that two-
thirds of the work of the centers, across twenty-one states,
was foculed on remediatin‘g reading difficulties. Lerner
(1975) has reported that the most common academic difficulty
emerging in the classroom is the child who-is experiencing

problems with reading. The child's needs are often served

within a local learning disabilities' resourle room (Kirk and

Elkins, 1975). Local school districts have determined their
own definitions of resource room populations on the broad
basis of provincial funding and the more specific criterion
of parental interest in securing specialized reading inter-
vention programmes for their children. Hence remediation
programmes to assist the learning disabled may'be'qu%te
éynonymous with remedial reading programmes in many areas.
Lerner.(1975) suggests that presently we have two frameworks
within which to conéider children's reading difficulties,

speéifically, remedial reading and 1earning disabilities.

10.

She presents a case for 'synergizing', or synthesizing the two

¢
areas into the same conceptual framework, noting that both -

remedial reading teachers and learning disabilities resource

teachers appear to deal with the same children encountering
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similar difficulties with reading: " v .

... most reading spe
that the greatest po
. 1s spent in teaching
problems, ... (p. 12
. while the field
concerned with many
learning disabled te
is the most frequent
among school age chi

Other researchers and educators

synthesis, and stress the need

cialists !n schools report _ -
rtion of their time and effort
§hildren with reading

9

of learning disabilities is
kinds of learning disorders
achers report that reading

ly encountered problem

ldren (p. 129). )

~.('
support this educational

for interdisciplinéry‘co~operar

tion (Myers and Hammill, 1976; Wallace, 1976; Wong, 1979).

‘pyers and Hammill (1976) propos

e that until, "a satisfactory .

definition emerges" (p. 10), or more appropriately a cluster

of eaningful sub-definitions,
should identify children with s
reading difficulties, on the ba
criteria w&th the objective of

remediation.

A common feature of

educators and researchers
pecific disorders, for example
sis of operational clinical

providing useful plans for

)

-

definitions of learning disabled

children is an indication of unexpected task or subject failure

in at least one academic area (

Chalfant and King, 1976; Rourke,

1978). The characteristic of failure to acquire expected

facility in reading appears to

be a relatively homogeneous

attribute amongst children’'registered in centres and resource

rooms established for the learning disabled (Kirk amd Elkins,

1975; Learner, 1975). Rutter (

educationally useful sub-groups,

1678), in an attempt to isolate

distinguishes two types of
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%eading disability ‘'which he describeslrespectively as displaying
'general reading'backwardnessi and 'specific,feading retardation'
(Ruteter and Yule, 1975; Rutte;, 1978)! .The/%roup delineated -
as'generally backward displays low aehievement”in reading andf
tends ''to be of well -below average inﬁelligence” (Rutter, 1978,
p'fls). Children with specific‘reading retardation haje low
achievement in reading,rbuﬁ haQe "a mean IQ which is roughly
average for the general populatioﬁ" (thter, 197&, P.- lS),land
hence their reading difficulties cannot be attriﬁhted to low
general ;htelligence. Rutter and Yule (1975), as a re§ult of
their epidemiological studies in London and the Isle'of'Wigﬁt,
suggest that children wiﬁh specific-reading retardation are
more likely £b be boys (a ratio‘ef around three er four to.

one), though within the general backwardness group the sex
distribution appears to be almost ‘equal. Compared to the.
general backwardnessﬁgroup the spec1f1c_retardatiqnegroup
displays difficulties with speech and language.but'is less

likely to demonstrate developmental motor. problems or
neurologicalidisorders. Children described as 'backward'

are more likely to comeufrom, "socially disadvantaged homes"
(Rutter, 1978, p. 16). Rutter (1978), recognizing that the
specific reading retardation group is far from being homogeneous,
‘makes a plea for further research toiﬁveetigate "finer sub- |
division" (p. 17), with the pu{’&he of providing 1nformat10n '

that may be useful in plannlng.lppropriate remediation.

/
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Rutter's research and resultant groupings are
conceptualized within a synergistic framework, and provide
l .a‘utilitarign stepping stone tb investigating the child who
is delineated és havihg reading Hifficulfies that 'are not
explicable in terms of (his) general intelligence”“(RQtter,
1978, p. 15). The presentlstudy focuses on the specific
gfoup of learning disaﬁled childfen whé have reading com-
prehension difficulties. In order to determine fhe nature
of the rééding comprehension problems experienced by this
lfgrgup of children a aetailed examination of the reader and

the- readin} process 1is appropriate.

v

The Reader as an Information Processor

©

And so to completely analyse what we do when we
read would almost be the acme of a psychologist's
achievements, for it would be to describe very
many of the workings of the human mind, as well
as to unravel the tangled stqry of thé most
specific performance that civilization has
learned in all its history (Huey, 1908, p. 6).

More than seventy years agé-Huey recognized the
inseéarable link between‘the child as a %eader and the cﬁild
as a processof of information. In the same era Thorndike
(1917) wrote an article, "Reading .as reasoning', identifying
reading as an active thinking process. He described the
reader as a problem solver, ''selecting the right elements of
the situation and putting them fogethef'in the‘right reiations"
(p. 329), and using his mind to, "select, repress, soften, )
emphasize, correlate and organize" (p. 329). Though terminol-

ogy may 'have changed over the years, Thorndike's concept of

o/

(
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the reader as an active thinker or processor is still timely

and viable,. and reseafchers are still attempting to ''unravel

the tangled story" (Huey, ;908, P. 6),.to discover how the

human ;ind processes and cémprehends written matérials. .
Within the past two decades human information

processing theory has encapsulated the metaphor of the

reader as an information pfocq&or, the primary function

of his mind being ”to‘seek, select, acquire, oﬁganize,'store,

and at appropriate times, retrieve and uti1i24 information

about the world" (Smith, 1975, p. 2). 1In orﬁér to comprehend,

or make sense of an author's message, the reader is involved

in processing print, actively selecting, coding, storing and

ret;ieving information from the reading material and.from his

own cognitive structure. Pearson and Johnson (1978) describe

the interaction between 'inside the head' and 'outside the

head' factors in readiqg compregension. The 'inside' factors

are the dynamic elements of the reader's cognit%ve structure,

his knowledge of language, his prior experience with the‘

subject matter, his intrinsic motivation and his faccumulated

reading ability" (p. 9). The 'outside' factors are the

textual components within ?he printed material, the familiarity

of the words and the textﬁfl organization and readability,

together with the atmospﬁé?e or qualify of the ”reéding environ-

ment'" (p. 10). Pearson and Johnson (1978) stress the interaction

and interdependence of the 'inside' and 'outside' factors.

Anderson (1978) and Doehring and Aulls (1979) support their

S



conceptualization of reading comprehension as emerging from an
interaction between the reader's knowledge'structure and the
printed message structure. Smith (1975) suggests that the
reader's knowledge structure is fluid and dynamic,bconstantly
evolving through contact‘with the world, and that good readers
may be distinguished not only by the amount of knowledge they
possess but by ''the degree to wh$ch they haQe‘it integrated
and available for use'" (p. ll);‘némely by che qualiﬁy of their
information processing strategies, and the_facility by which
they can achieve a 'match' between their knowledge and the

author's information.

S

An  Analogy ‘

The means ‘whereby information about the
‘environment is transformed into .complex
patterns of thought and those patterns
changed into behavior has long been the.
primary target of psychological theories.
The development of information theory in
the late 1940's and later the advent of.
modern computer systems has strongly
affected many new developments: in theoret-
ical psychology. It is becoming increas-
ingly popular to view' the human, as
functioning like the computer, as a
complex information proce351ng device
(Rumelhart, 1977, p. 1).

Though the analogy may be mechanistic and somewhat
simplistic the terminology and conceptual framework for con-
31der1ng the human mind as a complex integrated processor
is embedded in modern cognltlve psychology and reading research.

The 1nput data for reading is not key punched holes on a card

[4
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but textual, printed material usually presented bn a page.

The computer, programmeY to transform the input in a series
of ‘'stages, has been 1ooée1y compared to the human mind's
covert selection, coding and organization of reading material.
The p;oduct, or computer output, is printed on sheets to be

read by the programmer, whereas the product of reading com-

)

prehension may be available and observable in the form of

the reader's recall of stories read or answers to questions.
Though the analogy of the human mind as a processor is a
useful and descriptive cbnceptualization in which to embed
theories of the reading process there is an obvious limitation.
The iﬁput and product of’reéding COmprehension.may be observ-
able but the process involved is neither overt nor readily
available for analysis. Only through the input and pfoduct
can the researcher make inferences concerning the‘processing
strategies of the reader. We cannot directly observe the

mental activity involved in reading.

Information Processing Theories of Reading

Within the computer metaphor and the terﬁinology of -
human information processing theory, researcﬁ;rs have attempted
to conceptualize the reading prddess.- The Fheories éan be
. grouped into two broad frameworks within which reaaing is
either viewed as a 'top-down' or 'bottom-up' processing activity.
'Top-down' theorists (Smith, 1971, 1975; Goodman, 1970 a .
1970 b , 1976; and Anderson, 1978) view reading as a ''concept-

ually driven process" (Anderson, 1978, p. 69), with the reader

-
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'sampling' the print to confirm or reject hypotheses about the
subject matter. Rumelhart (1977) describes 'tpp-down'
processing as:

lA processing strategy in which one proposes

- possible inputs and then determines whether

or not these inputs may in fact be present

in ‘the input data (p. 293).
Thus the reader's expectations, emerging from prior 1inguisticl
and conceptual knowledge, serve as preliminary processors to
facilitate comprehension; 'Bottom-up' theorists (Gough, 1972;
La Berge and»Samuels, 1974; and Estes, 1977) describe reading
as primarily "stimulus driven proéessing" (Rumelhart, 1978,
p. 278) with analysis proceeding "from the most primitive
low-order ieyel to the most complex high-order lével“ (Anderson,
1978, p. 69). Within this ffamework-reading is assumed to '
progress from analysis of lette¥ features and letter élusters,
to analysis of words, words strings and sentences. At each.
level phonologicél associations are made and wbrd meanings
‘are accessed from the reader's word'knowledge, or lexicon,
until.eventuélly semantic understanding of a sentence is

achieved.

The 'Top-Down' Theory of the Reading Process

Within the 'top-down' theoretical perspective the
reader is viewed as a problem solver, using his conceptual
knowledge of the world to form hypotheées about what is being

read and analyzing the data or print to confirm or adjust
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the hypotheses. A completevanalyéis of print is not considered
prerequisite, or indeed necessary, for. comprehension of what
is read. The direction of pfodessing'is thus "from the
cognitive system dowpward” (Levy, 1978, p. 144), wifh thg
reader's conceptual knowlédge, incorporated into his dynamic
cognitive structure, assuming an executive control in the
reading précess.

The reader's knowledge is conceptualized as being
~ incorporated into a schematic framework or abstract structure
(Piaget, 1926; Bartlett, 1932; and Anderson, 1978); A échema
is viewed as a global, inclusive structure that represents
- commonalities. and relationships amongst a class of events or
objects, containing slots or placeholders as instances or
examples of a holistic concept (Anderson, 1978). A 'human
body schema; would provide, for example, ?1aceholders for legs,
arms, head and other detailed body éomponents; The slots
‘contain the information by which we recégnize specificities
within the wholé, and the schema provide§'the relationships ~.
amongst the parts to allow a global understanding of the’whole.

Schema theory has been applied td reading research.
Comprehension of sentences is assumed to be facilitated by the
 reader generating a conceptual schema or a relevant contekt
for the subject matter. Bransford and Johnson (1973) presented
anomalous sentences to subjects, e.g. "The ﬁotés weré éour

"because the seams split" Pnd "The haystack was important

" because the cloth ripped" (p. 404). Though the individual

N
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words were easy to read and the syntak was clear, each sentence
seemed incomprehensible to most readers. However when global
schemas, -or high-order context clues were provided, i.e. '"bag-
pipes'" for the first sentence and ''parachute'" for thé second
sentence, the subjects were able to recall the sentences, from_
memory, more easily. Presumably the readers were then able to
activate a conceptual framework and the key words in the
sentences could fill placeholders, thus clarifying the problem
and making the sentences meaningful. Bransford and Johnson
concluded, '"that semantic anomaiy is largely a function of the
degree to which one can relate a sentence to some relevant
aspect of his (the reader's) knowledge of the world" (p. 405).
Usually the reader is required to comprehend ideas
‘within paragraphs. and longer discourse. Bransford and Johnson
(1973) presented readers with ambiguous paragraphs and asked
them to recall the subject matter and respond to comprehension
questions. For example a section of one paragraph read:
The procedure is actually quite simple. First
: -you arrange things into different groups. . Of
course, one pile may be sufficient depending
on how much there is to do. If you have to go
- somewhere else due to lack of facilities that
is the next step, otherwise you are pretty well.
. set. It is important not to overdo things.
That is, it is better to do too few things at
once than too many. 1In the short run this may
not seem important but compilcatlons can easily
arise (p. 400).

As in the anomalous sentences the syntax was clear and the words

were simple, but the paragraph.wés not clearly understood by
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the readers, who produced poor recails and low comprehension
scores. VWhen a title, or glébally‘inclusive»concept, was
provided, in this case 'wasﬁing clothes', the reader's recalls
and comprehension scores demonstrated significant improvement.
'Washing clothes' Rad activated schemas from prior knowledge,
and hence events and objecés outlined in the paragraph, could
occupy relevant placeholders. The readers' activation of a
conceptual framework enabled them to understand the relation-
ships amongst the actions, situations‘and things in paragraph,
and hence compréheﬁsion was facilitated., |
) Smith (1971, 1975) Views reading as a 'top-down'
p;ocgss with the readér focused‘on making sense of printed
material, through maximal use of his conceptual and linguistic

§

knowledge and minimal use of graphic analysis.
Fluent feading entails two basic skills.
, The first skill is the prediction of -

meaning and the sampling of surface structure

to eliminate uncertainty. ... The second

skill is the ability to make the most econom-

ical use of possible visual information

(Smith, 1975, p. 185).
The 'sampling'- of text, to Smith, has the purpose of confirming
or adjusting the reader'skpypotheses. It includes relevant
attention to graphic, syntactic and csemantic features, but not
phonological analysis. Decoding words into sounds, he
. observes, is ''only possible through the intermediary of meaning.
_In‘other words, it is only by understanding what you read. that

you can read aloud, or to yourself" (1975, p..180). By asking
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children to recognize isolated latﬁers, letter clusters or
words removed from context, a situation of maximum uncertainty
'is presented. Reading is subsﬁhed within Smitﬁ's cégéeption
of the child's goal of making sense‘gﬁt of his world (Smith,
1971, 1975), and this meaning - seeking in the sense of
predicting and testing hypotheses on the basis of acqmired
knowledge, precedes any minute analysis of,letters?ﬁwords or
phrases. | . . | *

Goodman (1970 a , 1970 b , 1970 c ) also views
reading as being largzly a ”éonceptually driven process"
(Anderson, 1978, p. 69), with its purpose being ''the recon-
struction of meaning'" (Goodman, 1970 a , p."5).

Meaning isvnot‘in print, but it is meaning that

the author begins with when he writes. Somehow

the reader strivebk-to reconstruct the meaning

as he reads (p. 10).
Reading, Goodman observes, is a "psycholinguistic guessing
game", involving "an interation between thought and languagé"
(1970 b , p. 266). The reader reconstrﬁcts meaning by
predicting likely events, and seléeting the fewest and most
relevant cues. from the text to test the predictions. Goodman
(1970 a, 1970 b ) suggests that the cues may be graphic,
phonic, syntactic and semantic, éhd that the skilled reader
is never bound by exaét'perception and identification of all
the textual elements. Goodman differs from Smith (1971, 1975)

in that he conceptualizes the beginning reader recoding the

graphic information into internal or oral speech, using his

C A\



own speech as aural input and decoding (comprehending) as he
listens. The proficient reader, however, reconstructs meaning
directly and immediately from the "graphic input" (1970 b ,
p. 18), with the supplementary use of speech recoding when he
finds it helpful: |
In silent reading, the reader sweeps ahead
sampling from the graphic input, predicting
structures, leaping to quick conclusions
about the meaning, and only slowing down or
regressing when the subsequent sampling fails
" to confirm what he expects to find (1970 a ,
p. 19).
Meaning, to Goodman, is the/gdal of the reader, who constantly

checks to confirm that what he is reading is consistent with

his predictions, sampling the fewest cues necessary to achieve

his goal.

The quttom-Up' Theory of the Reading Process

Theorists operating from.the perspective of a
'bottom-up' view of the reading process assume that the reader
analyzes the stimulus data, or priqt, and processes the
information through a series of low-level to high-order stages
'(Samuels, 1970; Gough, 1972; La Berge and Samuels, 1974;: and
Estes, 1977). The textual information is transformed by the
reader's ”vistal, phonological and episodic memory system until
it ?s finally comprehended in the semantic system'" (La Berge
and Samuels, 1974, P. 293). Reading is vieﬁed as "primarily

a process of sifting sensory informa£ion through a succession

of levels of memory compafisons” (Estes, 1977, p. 22). The
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sensory stimuli are analyzed in termg‘of the visual featurés
that comprise letters, e.g., horizontal, vertical and oblique
strokes, and closed and open loops. Subsequent perceptual,
phonological and morphological analysis allows thedreader
bto genérate meaning from words, word clusters and sentences.
The emphasis is placed on building an analytic‘bank of
component sub-skills that enables the reader fo accumulate an
accurate and automatically recalled store of textuai informa-
tion. When the lower orders of the hierarchical filter'sysfem]
i.e., letters, letter clusters and words, are aﬁtomated the .
information proceséing s?stem of the reader is available'fof
comprehension (La Berge and Samuels, 1974). Thus '"it is
assumed that the efficiency of the good reader's 10werwi¢vei_
stimulus—aﬁalysis processes free-capacity for higher-level
processes' (Stanovich, 1980, p. 36).

Within this framework the reader is not Qiewed-as
a hypothesis-tester, but as an analytic processor of print;“
Gough (1972) emphasizes, | '

. ‘the Reader is not a guesser. From the
outside, he appears to go from print to
meaning as if by magic. But I have contended
that this 'is an illusion, that he really
plods through the sentence, letter by letter,
word by word. He may not do so; but to show
that he does not, his trick will have to be
exposed (p. 354). <

N

Gough (1972) assumes that the reader perceives the visual
stimulus of print and associates images with individual letters

and then letter strings. Coding of the letters to reach
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meaning could proceed visually and directly, or through an
intermediate phonological stage. However Gough contends that
neither of these routes is accurate, énd that the letters are
péssibly coded into abstract phonemic structures by means of
phonological rules, and these abstractions provide access to
the 1e§icon or word store. The reader then searches his
lexicon, recovers a meaning for each word, stores the word and
its association in memory, and finally a sentence emerges
complete with its semantic referents. Gough observes that
slow decoding from the perception of letters through to lexical
access can cause deterioration in comprehension, as memory for
stored words will decay before semantic interpretation takes
place.

Estes (1977) notes the reliability bf "the hier-
archically organized critical feature-letter-word filter
sysfem“ (p. 23) in that it does not deny that other sources
of informétion may be available ﬁg the reader, but it does
select ''sensory information largely independently of the
context and thus enables the reader 'to see what is theré'
régardless of his prior e;pectations” (p. 23). Estes (1977)
observes that the system is accurate and textually constrained,
providing "an almost fail-safe mechanism" (p. 23) for the reader
to.respond to brint in any context or circumstance. Samuels ~~
(1970), though ndting the importance of context as a secondary

cueing device, stresses the primacy of graphophonic analysis

for reading accuracy:
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While context provides an important cue for -
recognition and for learning to read a word,
»— 1t is important to determine if the reader

can recognize a word when it is presented in:

isolation, 1If the student does not usually

attend tdthe stimulus when he says the word,

he may not learn to read it (p. 270).

La Berge and Samuels (1974) observe that efficient ,
reading is the result of accurate and then automatic process-
ing at all stages of transforming text from visual informagion
to meaning. At the level of accuracy the reader utilizes
attention for processing graphophonic information, but when
the automatic level is achieved,\attention to basic coding is
not viewed as being necessary, and the feader can progress to
higher le;el processing. Reading is thus viewed as being the
co-ordination of many lower order subskills or components,
automaticity of which leads to success with the complex skilk
of comprehension. LaﬁBerge and Samuels (1974) view perceptual
attention, selection and discriminant analysis ;f letters,
letter groups and words, as a primary subskill, i.e., "learning
of a graphemic code" (p. 297). Recognition of graphemic
features allows direct access to the reader's word lexicon, or
acﬁivation of phonological recoding, and then access to ﬁhe Y
meaning code. The goal oP skilled reading is that "the reader
can maintain his attention continuously on the meaning'hnits ~
of ‘semantic memory, while.the decoding from visual to semantic

systems proceeds automatically" (La Berge and Samuelg, 1974,

p. 313).
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Autdma;icity in lower level processing allows the

reader's limited attention capacity to be focused on compr

hension (La Bérge and Samuels, 1974; Perfét;i and Hogabgam,
1975; Lesgold and Perfetti,.1978; Curtie, 1979). Con sely,
attention directed largely to processing at the graphemic and
phonological(levels implies that adequaté attentional capacity
may not be available for processing at the higher semantic
levels. The beginning reader, and the poor reader, may be
giving primary attention to graphophonic analysis, and hence
little attention is directed towards higher level processing.
It is suggested that the reader's information processing may
operate on a time-sharing basis with” attention alternating
"between recognizing words and integrating sentence ideas

into memory" (Lesgold and Perfetti, 1978 p..325). Curtis
(1979) observes that if coding is not automatic there may be
competition between these alternating processes, r;;ultlng in

a limited attention capacity for comgletiné all the transforma-
tions- necessary for comprehension. Lesgold and ?effetti (1978)
“degcrlbe‘an 1nterference factor, where excessive attention

to grathbhonlc coding can prevent access to hlgher 1eve1s of

process@ng. “

o
hd [}

‘5‘ the case of reading, we suggest that word coding
“"rocesses and sentence comprehension processes must
-be fast enough to avoid desynchronization because
of memory -deactivation (p. 326).

[~
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Hence speed or automat1c1ty of the coding involved in proce331ng

2

print can prbvlde sufficient attention for focusing on organizing
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semantic units into an integrated whole (La Berge and Samuels,

~
ot

1974).

An Interactive Model

Conceptualized within an information processing
framework the top-down and bottom-up models appear to offer
\dichotomods interpretations of the reading process, though
iﬁ fact their perspectives have Affered researchers fruitful
springboards for thought and further directions for research.
Bottom-up models do not.fully explain comprehension or the
integration within higher level processing necessary for
understanding continuous text. Research has concentrated
on the minute analysis of letters and words -(Gough, 1972;

La Berge and Samuels, 1974) and fails to accoﬁnf for the impact
of contextual and thematic processing on lower level analysis.
It assumes that the human mind constructs meaning in a building
block manner, starting with isolated graphié features and
clustering into larger units, with higher order semantic pro-
cesses waiting for the completion of lower ones (Stanovich,
1980);_ Top-down models have been criticizedAfor tﬁeir vague-
ness (Stanovich, 1980), though it is hérdly surprising that
reseanch_dﬁ the pfocessing of connected discourse, with the
complexity of ideational relationships wiﬁhin sentences and
across paragraphs, lacks the specificity of research on isolated
word recognition. ia Berge and Samuels (1974), in explaining
their model and its concentration on word recognitibn, observe,

I3
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'In its present simple form, the model does not
spell out higher-order linguistic operations

_such as parsing, predictive processing, and
contextual effects on comprehension. ... For 4 -
present purposes, we find it convenient to ’
separate comprehension from word meaning

(p. 319),

and conclude,

The complexity of the comprehension problem
appears to be as enormous as that of thinking
in general (p. 320). '

Given that top-down models necessarily move from the higher. to
lower levels of the processing hierarchy, and initially aré_
dealing with complex concepts, they may still be considered ;? 
to offer an incomplete explgnation of the reading process as _S
they provide little explanation of the speech recoding effects,
i.e., Fecoding the text inﬁo internal or oral speech, observed

by many reééarchers (Perfetti and Hogaboam, 1975; Lesgold and
Perfetti, 1978; Levy, 1978; Underwood and Holt, 1979). Smith
(1971, 1975) excludes the concept of phonoldgical encodiﬁg @
ffom the fluent reading process: Goodman (1970 a , 1970 b ) |
acknowledges thé role of internal or overt speech'recodingA

for the beginning reader, but views it as a supblementar& aid

for the sk reader. * It is assumed that phonological re-

coding is only necegsdry when the réader needs help and is
placing a heavy reldance on sampling textual features. _How-
ever research by.Levy (1978) indicates that speech recoding
.is apparent éven when passages are meaningful, and ''where the

semantic control should be greater and less sampling required"

(p. 145). Researchers have also déhonstfated that reliable

A
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differences between good and poor readers are apparent, not
only in comprehension of text but also in speed of phonological
coding (Perfetti and Hogaboam, 1975; Lesgold and Perfetti, |
1978).

Rather ﬁhan confusing the issue, the ‘two schools.
of thought may have paved .the way for consideration of an
interacti&e view of the reading process. Rumelhart's (1977)
interactive model isolates six levels,\namely féatures,
iettefs, letter clusters, 1exiEal, syntactic and semantic,
and demonstrates that processing can occur simultaneously
and integratively within and between several analytic levels.
The-execﬁtive control is thus neither bottom-up nor top-down
but each level forms simultaneous hypotheseg, reacts within
its own dperational realm, and shares information for integra-
tion at other levels. Thu§ there is no cieaflyvdefined
hierarchy of processing flowing in one direction or another,
but compreﬁension is viewed as the process of synthesizing
information from all levels. Levy (1978) notes that the |
interactive model encompasses the view that meaning can precede

analysis, though acknowledging that analysis offers confirma-

tion and exactitude. It accépts the view that for som
and purposes of reading 'sampling' is all that is necfé;a v,

moreover forcing the reader. to analyze word-by-word "hinders

‘the fluency of his processing" (p. 145). However the model \
does not consider analysis as 'irrelevant or inferior" (p. 145),

as it may be a productive processing strategy for the beginning



reader and for the skilled reader when reading unfamiliar
material and acquiring details or new informéfion;

New reséarch has been inflﬁenced by Rumélhart's
perspective (Lesgold and Perfetti, 1978; Dthring and Aulls,'
1974, Stanovich, 1980; Schwartz, 1980), and demonstrates
developmental précessfﬁg differences between beginning and
fluent readers involvéd in readiné comprehension tasks
(Schwartz, 1980), and group processing differences between
skilied and poor readers on pbonological coding activi;ies
(Lesgold'and Perfetti, 1978). Lesgold and Perfetti (1978)
suggest an interesting metaphor to describe the synthesis of
the interactive approach, andAthe flexibility it offers for

encompassing different emphases and viewpoints:

Both internists and surgeons accept the same

basic interactive model of how the human body

works and how it becomes diseased. However,

the internist applies a relatively top-down

approach, perceiving the body in terms of a

set of systems with particular functional

interactions, while the surgeon knows more

about diseases that involve local function and

spatial proximity., ... ‘ ‘ .
In the case of reading, multiple viewpoints %

are also needed. The bottom-up view, more :

surgical, traces the flow of coding information

between connected components. The top-down

~view, more medical, concentrates on the higher-

level goals of reading. Both viewpoints are _

needed, but both must proceed from a common, : 1

"general interactive view of the reading process

§p. 324-325).
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The Simultaneous and Successive Model

The reader as an information processor can be
viéwed within the conceptual framework of Luria's (1966 a |
1966° b , 1973) theories of cognitive processing and within
‘the model of simultaneous and successive synthesis developed
by Das et al (1973 a , 1973 'b , 1975, 1979 a , 1979 b ).
and grounded in Luria's concepts. ‘

Luria proposes that‘ﬁhe brain is urganiged in the
form of three complexly interrelated blocks, ”eacﬁ of which
makes its %articulaf contribution to the organization of
this fuﬁctional syétem” (1966 a , p. 43). Maintaining an
awake’ conscious ér aroused state is the function of the
first'block, which includes the upper brain stem, the reticular
formation "and the hippocampus. The second block, which
includes therccipital, temporal and parietal lobes, ﬁas the
" function&l purpose fdr'éhe input, processiné, coding, recoding,
and storage of informétion. T%e third block of the brain,
consisting of the préfron;al and anterior regions, is
‘responsible for man'S'plaﬁhing behavibur; namely it,

creates intentidns, forms pléns and programmes

of his actions, inspects their performance, and

. regulates his behaviour so that it conforms to
. these plans and programmes: finally, he verifies
his conscious activity, comparing the effects of
his actions with the original intentions- and

correcting any mistakes he has made (Luria, 1966
a, p. 80). ‘
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Luria (1966 a , 1966 b , 1973) emphasizes that the three
blocks do not function in a localized manner, but intégratively
and interdepéndently. | |
Within the second block, simultanéous and successive
synthesis occurg. Simultaneous processing involves integrating
stimuli into "a single entity'" (Luria, 1966 a , p. 75) or
"spatial scheme" (p. 76) similar to a holisfic‘gestalt. Luria
(1966 a ) describes three levels of simultaneous synthesis,
perceptual, mnestic.(memorial) and intellectual.. Perceiving
spatial wholes océhrs in visual and auditory realms, for
example when we glance a& a‘ﬁicture *nd survey the whole,
integrating the spatial relationships .nto "a unified visual
structure” (p._75), and also when we listen to an orchestra
the rhythms, pitch and tone are integrated into a holistic
al music schema. Wertheimer's (1959)"integration of several
tlights, flickering on and off at different spatial points,
iﬁto a«one—1ightfin—motibn—schema ié consistent with Luria's
cbnéépt of perceptual—mnesticbsimulﬁaneous integration of
stimuii into a'spatial whole. At the mnestic level Luria
conceptuélized ghg "memorizing of any logical text" (1966 a ,
1966) as a good'e£é@p1e of the synthesis of repeated words
tfansforming.into a kplistic structure within the brain. At
the complex inféllectu i level '"the grasping of any system

of relationships ... and rrangement of the elements into a

éimultaneoué surveyéble scheme" (1966 a ,.p. 76) is conceived.

¢ .
The synthesis of relationships is necessary for the comprehen-

sion of numerical and geometric\concepts, and for understanding
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the grammatical systems of language. In investigations of
patients with parietal-occipital brain damage Luria noted
simultaneous synthesis impairments that included difficulty
with spatial orientation, spatial relatioﬁships and with
1ogico¥gr§mmatical relationships. In the latter instance
patienté demonstrated confusion with elements that‘neéded
to be cbnceptualized in a schematic relational form, e.g.,v

'the brother's father' or 'the father's brother', or with

spatial, prepositional relationships, e.g., 'above', 'below'

and 'next to'. Similar confusion was noted with, ~

comparative constructions, inversions, and
distant clauses. Disturbance of simultaneous
synthesis at this level is shown by the fact
that although the patient continues to perceive
individual elements of these constructions, he
cannot properly understand the conceptual re-
lationships expressed by the construction
(1966 a , p. 85-86).

o,

'Successive synthesis integrates incoming stimuli
into temporal or seriai‘order. ﬁ&;;éuaescribes the elements
as being integrated in a chain, with each link activating
the next link in.a continuous, but serial, pattern. As with
simultaneous processing' Luria (1966 a ) identifies three
levels, perceptual, mnestic and intelleetual. At the
peréeptual level,of synthesis the processor can articulate
sound sertes "in a strictly defined order” (1966 a , p. 78)

or can produce a series of written letters. At the memorial

level a series of elements can be conserved and retrieved
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'féom memory, and at the\intellectuél level the processor is
able to goﬁceptualize a "chain of events'" (Latham, 1973,

p. 37), the most overt example being narrative sﬁeechl Luria's
patients, with damage to the fronto-temporal regions of the
brain, experienéed difficulties with repeating simple

rhythmic patterns, repeating numbers or words in serial order,
learning lines of poetry, or carrying out tasks that required
serial order directions.

Though thé coding processes of simultaneous and
successive synthesis have been discussed separately Luria
_(i966 a ) emphasizes that they function in a compietely
interrelated manner, beiné "two necessary aspects of each
neuro-dynamic process' (p. 79). 1In addition these coding
processes function within the dynamically interrelated structure
of the three blocks of the brain, dependent on the arousec
state (block one), and the purpoéeful strategic ‘action of the
prefroﬂtal lobes (block thrge).

Though Luria‘s-theories emerged from studies of
brain damaged patients, yecent research (Das, 1973 a , 1973
b . Das an.d‘ Molby, 1975; Krywanuik, 1974; Leong, 1974;
Jarman, 1975; Raﬁfman{41978) has illustrated tﬁat "there are
statistical and psychéﬁogical realities to.the simultaneous-
vsuccessive dimen510ps" Cﬁeong, 1971,-p; 335). Das (1973 a ,
1973 b ) and Das, Kirby and Jarman (1975, 1979 b ) have
proposed an informatign processing model based on Luria's

theory of simultaneous-successive synthesis, and planning
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behaviour. They define simultaneous processing és,

the synthesis of separate elements into groups,
these groups often taking spatial overtones. N
The essential nature of this sort of processing
is that any portion of the result is at once
surveyable without its dependence on the whole
(1979 b , p, 49),

and successive synthesis as the,

~

processing of information in a serial order

a system of cues consecutively activates the

components (1979 b , p. 50).
They confirm that éystems of relétionships, for example
grammatical relationships, are best understood in terms of
simultaneous procéssing and sequential events and structures
in terms of successive integrétion. Simultaneous and
sucgessive processing are both available to the Buman being,
and are utilized by gﬁe individual depending on»ﬁhe tésk
demands. The model eﬁvisages external input, presented in a
simultaneous or successive mannef, transmitted through a
_ pefceptual 'buffer' to the central processing Whit of the
brain. This abstracted central unit separates the incoming
information into simultaneous or suécess%ve groups,‘which
are consequently integrated and utilized by the planning and
- decision making block, i.e., '"The third component, which
could be labelled thinking, uses éoded information and deter-
‘mines the best possible plan for action" (Das et al..(1979 b,
p. 50). Within the model the 'output' unit is described as
organizing "performance in acéordanceAwith the requirements‘

of a task'" (p. 50): for example, matching geometric shapes -

)
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may demand a different output organization from supplying a
‘list of numbers in serial order.

Hence, within Luria's theofy and Das et al.'s
concretization of his ideas, the reader may'be viewed as a
simultaneous and successive synthesizer, a planner and a
decféion maker. The reader contributes:these informatibn
prbceséing strategies and syntheses t6 the task of reading.
Reading is embedded in the child's knowlgdge and use of
language (Goodman, 1968,'1§7O ‘a , 1970 b ). The ability
to conceptualize and utilize logico-grammatical relationships,
namely to infegrate syntactic structures‘and understand
prepositional, relative and causal relationships in a
reciprocal manner, is vital to the act of reconstructing meaning
from print. . The child never learns grammatical relationships
without the context of experience, and‘hence semantic
information, in the form of the child's concepts and knowledge
of the world, is equally important. It‘is suggested that
. \
simultaneous synthesis is implicated in the aéquisition of
grammatic - semantic relationships. Speech recoding and
analysis of lettefs, letter clusters and words appears to
be a functional strategy in reading (Lesgold and Pergetti,
1978; Goodman, 1970 a , 1970 b ), and successive synthesis
seems to be an appropriate coding process for this type of
sequential analysis. Narraﬁive speech, an overtly successive
act (Luria, 1966 a '), is apparent in the comprehension tésk_
of recalling the events of stories. Though examples have

been used to illustrate possible links between aspects of
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reading comprehension and a particular process, e.g., narra-
tive speech in story recall and successive synthesis, it is
important to emphasize that the examples demonstrate a pro-
cessing focus. Luria (1966, a.) describes the integrative
nature of the human brain and observes that both simultaneous
and successive coding are jointly implicated in every p;o—
cessing activity. The intent to use these processing strategies
is obviously a component of the planning unit of the brain.

It seems viable to suggest that simultaneous and successive
syntheses are processes by which the reader codes, organizes,
stores and utilizes information. As such they function '"as
dimensions of individual variation" (Das, Kirby and Jarman,
1979, b.) amongst readers, who méy "vary in adeptness"™ (p. 51)
and in their ability to utilize the processes when engaged

in reading tasks. Within the present study learningﬁdisabled
children with %eading comprehension difficulties may possibly
vary in their "adeptness' and ability to use simultaneous

and successive information processes.

A Tentatiwve COmparison

Withih the human information processing perspective
it is conceivable that researchers are using different models
and terminology to describe somewhat similar conceptions of
the brain's functional processing; organizééion, storage and

retrieval of information. . Using the metaphorical link of

describing the reader as an information processor it is
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interesting to examine the 'top-down' and 'bottom-up' theories,
and Rumelhart's (1977) model of the reader processing print,
in compazison.with Luria's (1966 a , 1966 b , 1973) theories
and Das et al.'s (1973 a , 1973 b , 1975, 1979 a , 1979
b ) model of information processing. B

A tenfative comparison may be suggested be;ween
aspects of top-down processing and simultaneous synthesis,
and between bottom-up processing and successive synthesis.
Luria (1966 a ) describes simultaneous synthesis as the
integration of stimuli into "primarily spatial groups" (p. 74),

and Das and Cummins (1978) note that it'" is reduired in the

formation of any holistic gestalt or in the discovery of the

relationship among two or more objects" (p. 197). Palmer

(1975), in explaining the interactive model of reading, describes
top-down processing as ”overaﬁl structure' (p. 296) with

"global properties' such as ''general size, location, damension-
ality, orientation and so forth'.(p. 296). Stevens and me lhart
(1975) explaié that top-down processing involves ''working down
from semantic and syntactic considerations" (p. 136). -CSntral

to the conceptualization of both top-down and simultaneous

coding are the attributes of spatial grouping and spatial
relationships, the holistic gestalt, and the understanding of
semantic-syntactic relq;ionships. échema, the top-down
termigology to describe a global, inclusive structure that
represents relationships amongst objects and events, seems

quite similar to Luria's (1966 a ) description of simultaneous

synthesis, which provides "a unified visual structure” (p. 75

b
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or "a certain scheme of spatial relationships" (p. 75).

Within the comMplex intellectual level qf simultaneous pfo;
logico~gpammatica1 relationships can be conceptualizéd
(quia, 1966 a , Das, Kirby and Jarman, 1979 b ), and |
similarly Rumelhart's (1977) model establishes the semantic

and syntactic levels as top-down, or high order coding.

Bot tom-up processing and succesgive syntgesis
involves coding information in é/serial, link-by~link, linear
manner. Das, Cummins, Kirby and Jarman (1979 a ) explain "
swccessive coding as 'the formation of a ctode whicﬁAis more
temporal in nature, being accessible only in a lin;ar way"

(b. ). Stévens and Rumelhart (1977) describe the;bottom*up
process in réading as decoding print "1etEer by lékteﬁ, word
by word ..; working up from the physical -features" (p. 137). -

Hence, there appear to be conceptual siqilarities
amongst Rumelhart, Luria and Das et al.'s descriptions of
coéing. However there are also conceptual differéncés.
§3multaneous and successive processing are considered to be
parallel forms of coding and thus non-hierarchical in nature
(Luria, 1966 a , 1966 b , Das, Cummins, Kirby aﬁd Jarman,
1979 a ). Luria's work with brain-damaged patients illustrated
that one form of éoding could be disrupted withoué interfgring
‘with the other (Luria, 1966 a , 1966 b ). The parallel
nature of the processes has been éupported bf théfstatistical
research of Das, Cummins, Kirby and Jérman (l979£‘a ).

However it should be acknowledged that, although he coding

-
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p;Bcesses are considered to be parallel, the"cognitive
structures they aot upon are hlerarchlcal in nature (Luria,
1973 Das, Cummins\ Klrby and Jarman 1979 a ) Luria
(L973) describes tuese structures as prlmary (prOJection),
secondary (assoc1ation) and tertiary (overlapplng) zones.
Slmultaneous and successive processing ''are operations which
are performed upon these cognitive structures, and which are
instrumental in their_trahsformation and integration uith
otuer struetures” (Das, Cummins, Kirby and Jarman, (1979 a ,
p..9).‘ Top-down and bottom-up coding processgs are con-
ceptualized as hierarchical (Anderson, 1978), with bottomfup
ooding,being lower order, and top-down considered as higher
order cognitive progessing.
Rumelhart's (1977) interactive model of reading

offers a new perSpectlve Though the coding levels are
°éarranged hlerarchlcally, and functlon 1nterdependent1y, all

the levels are con51dered to be equally important for
’

- proficient readlng._ Rumelhart negates the concept that top-

down processing occupies a 'superior' position, and bottom-up
an 'inferior' position in the chain, but stresses their inter-
active contribution in processxug print. Hence he views them
as being parallel i® importance and in functioﬁing, to the
reader. Das, Cummins, Kirby and Jarman (1979 a ) emphasize

a sfmilar point in discussing the equivalent rather than
hierarchic%l nature of simultaneous and successive processing.

They suggest that we may be confusing the issue by dwelling
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~on the hierarchical or non-hierarchical forms of coding. A.

uestion more profitable for research may be,
e,
L

e not which ability or process is '"higher" or
"better'" or more complex, but rather which ones
are employed by which individuals in which
tasks (p. 10).
In considering this issue it seems viable to examine the task
of reading comprehension and to analyze, in more detail, the

contribution of simultaneous and successive processing to

the reader involved in.such a task.

Reading Comprehension and the Simultaneous-

. Successive Model of Information Processing

Reading comprehension seems to involve language,
motivation, perception, concept development, the,
whole of experience itself. It seems to be -
subject to the same constraints as thinking,
reasoning and problem solving. ... Whatever
influences general thinking or problem solving
ability also influences reading comprehension.

o (Pearson and Johnson, 1978, p. 8-9):

N - ' . ,

A Compréhension has been considered the core of the
reading actv(Goodman,‘}968, 1970 a , 1970‘ b ; Smith, 1971,
'1975). Cooper and Petrosky (1976), in summarizing the work
of prominent reading researchers in the past decade, note |
the primacy given to comprehension. They observe that brree‘
themes would provid;\a broad:framework for the research find-
w‘. ings, namelz that, (1) flueéent reading is not decoding, (2) com-

preiension can precede the identification of individual words,

and that, (3) only part of the information necessary for

~
1
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understanding comes from the printed page; the readér’supplying
his own prior experiences, knowledge of language and his
cognitive processing ability. Researchers have emphasized
that the reaaer's goal is the reconstruction of meaning
(Goodman, 1970 \a , 1970 b ; Smith,‘1971,'1975; Fagan, 1978).
In pursuing this.objective the reader makes an active

contribution from his own knowledge source and utilizes his

own cognitive processing strategies.

A Survey of Research Exploring the Relationship Between

Simultaneous-Successive Processing and Reading Comprehension

The reader as an information processor, with the
goal of '"reconstructing the author's message' (Fagan, 1978;
P- 229), has planning strategies and the coding processés of
simultaneous and successive synthesis available fér his'usé.
The reader brings these processes‘and strategic behaviour to
the act of reading comprehension, though it is acknowledged
that readers may vary in abilit§ and in the utilization of

~

task-appropriate information processing. There is an

‘ .
increasing body of evidence to suggest that the poor reader (
makes inadequate use of the information processing abilities
he may possess. Kirby and Das (1977), investigating the

relationship between school achievement and simultaneous and,

-

-~

successive processing, repdrted that grade four boys with the -
highest reading scores on thé Gates-MacGinitie Reading Test,

had the highest performance on both the simultaneous and )



successive tests. The boys with the lowest scores on both
the simultaneous and successive marker tests had the lowest
reading cbmpreheﬁsionscores;'TWO groups with moderate
achievement on the reading test had high scores in only one
processing area, eitheér simultaneous or successive synthesis.
Results indicated that the high simultaneous-high successive
group also had a higher mean intelligence than the low !
simultaneéus-low successive group.. Traditionally, higher
reading scores may have been attributéd to higher scores on
“intelligence teéts, thereby:linking achieQement to general
ability. Equally traditionally, infelligence has been used

to predict achievement though a cletr theory of '"the na%ure

of intelligence“”(Das,\Kirby and Jarman, 1979 b , p. 65) has
not yet gmerged. .Das, Kirby and Jarmaﬁ (1979 b ) ﬁegate the
causél link between intelligence.and achievement that has

been inferred since Binet's work at the turn of the century.
‘They note the ﬁncertain quality of this inferred link, and
describe the occurrence of the opposite effect, "i.e., early
achievement causing later inEelligenEe” (g, 70) for some
children. They suggest that simultaneous - successive pro-
cessing allows us to look at variations ir indiviaual cognitive
performance, and thus offers a way of examining individual
differences in the processing of print, within the framework

of a theoretical model.  Kirby and Das' (1977) results iilustrate
that both simultaneous and successive synthesis are reﬁuired

for the complex.task of compreheﬁsion, and readefs who ¢tilize’

J _ ) ' .

.,
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the processes efficiently have higher scores in reading
comprehension-than those who do not. An‘examination of the
results of the moderate achievement groups, .who appeared to
utilize either simultaneeus or successive processing effec-
tively, may offer suggestions for educational application
(Das Klrby and Jarman, 1979 b ». An application of the
Aptltude Treatment Interactlon (A.T.1I.) Model (Cronbabh
1975) would indicate designing prdgrammes "to exp101t the
mode of processing in which thefstudent is more adept
(Kirby and Das, 1977, p. 569), or structuring remediation
programmes to improve"the efficiency of simultaneous and
sucgessive processing strategies (Krywaniuk, 1974; Kaufman,
1978). |

Further studies have established a link between -~
simultaneoua and successive processing and achievement in
reading comprehension; Cummins and Das (1977) noted that
grade three students with tﬁe lowest scores on the simultaneous
_and successive tests also had the 1owest achievement scores
‘on the Decoding and Comprehen31on sub tests of the Edmonton
Public School Board Elementary Reading Test. The hlgh
81mu1taneous -low succe551ve and the high simultaneou /hlgh
successive groups had the highest scores on both/;ﬁgﬁtests
Simultaneous-processing thus appeared to be igpficated in
both testingactivities, though successive/sfatheeis seemed to

s
e

be less related to high reading compre nsion or decoding

performance. When correlational anazlysis was performed on
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the toﬁ and bottom halves of the comprehension distribution
‘simultaneous processing appeéred to relate only to the top
-haif of the disfribuéion, implying that "simultaneous pro-
'cessing may be necessary for the development of ﬁore advanced
levels of comprehension skills" (Cummins and Das, 1977; p. 249).

McLeod (1978), although using a limited number of
simultaneops and successive marker tests, investigated the
relationship between these two forms of p;ocessing and a high
level compréhensiop task, inferencing, using forty grade four
studenté. He supported Cummins and Das' (1977) findings that
high simultaneous performance apéears to bejsignificantly

~related to high achievement in reading comprehension. Using
the Stanford Achievement Test3.McLeod reported that the high
simﬁltaneous—high succéssive and high simultaneous-low
successive groups werelsignificantly better than the low
simultaneous-low successivé and low simultaneous-high succes-
sive groups, on“the reading vocabﬁlary and comprehension sub-
tests. . ‘ ' -

McLeod designed an inferencing test to examine the
textually supported and non-supported inferehces generated
by the four cognitive synthesis groups. He observed.thatvthe
high simultaneous-high successive and the high simultaneous-
low sqécessive groups generated significaﬁtly more inferenges
that were éupported by the text, than those that were not

supported by textual information. The low simultaneous-low

successive and low simultaneous-high successive groups

‘demonstrated no significant’diffej;gpesti“jhe production of -
.} '
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N

- supported and non-supported inferences. \The resulty indicated
that the high simultaneous groups made bet&er use of Xhe
téﬁtual informétion in the gengratioﬁ.of inférences.

~McLeod (1978), wfthin hié quantitative and qualita-

tive investigation of inferencing, desgribed the reader's

production of forward-looking and backward-looking inferences:

~

The "forward-looking' inferences went beyond -
the text to generate new information which
elaborated the given textual information.
The '"'backward-looking' inferences gave
necessary information that linked a given
unit of textual information with previous
. information, or supplied a cause for a
given action in the text (p. 128).
No significant difference was noted in the overall quantity
- ] .
of inferencés produced by each of the groups, but qualitative
differences emerge. The high simultaneous groups were signif-
icantly'higher;than the low simultaneous groups on their
forward-looking inference score, suggesting that simultaneous
synthesis is an appropriate processing strategy for generating
elaborated textual information. High achievement on the
successive tests had a negative relationship with backward-
looking inferences, the high successive groups producing low
scores on this form of inference. Hence it seems that succes-
sive synthesis is an inappfopriate processing strategy for
"filling information gaps or bridging new information"
(McLeod, 1978, p. 232).
"It is suggested that the good reader, and hence the

most ‘able in reading comprehension, makes effective use of

‘
-



both simultaneous and successive information processing
strategies, with the emphasis beiﬁg on simultaneous synthesis
in highrlével comprehension tasks, such as inferencing.
Conversely the poor reader éppears to utilize cognitive
processing in.a less appropriate manner, and thus produces

low scores on reading co&prehension achievement teéts, and
performs less adequately on qualitative ékaminations‘of
comprehension strategies. Latham's (1973) study investigated
the'relationship between the ability to select an information
processing strategy for a verbalirecall task and the compre-
hension of writteﬁ language. He divided uhiversity under-
gfaduate students into groups of 'good' and 'poor' readers

on the basis of their performance on the Reading Comprehension
Co-operative English Tests, recognizing that the designation
of 'good' and 'poor' was relative, as both groups consisted

of university students. He then examined the relationship
between reading éomprehension scores, and performance on an
adapted version of Bousfield's Test of Clustering in Recall,
where_simulténeous synthesis was implicated as a task-appro-
priate process. In his findings, Latham reported that all the
oge hundred and fifty subjects zlassified as good readers
selacted simultaneous processing for the Test of Cluétering

in Recwall. Within the group of poor feéders Latham discovered
four sub-xypes, (1) fifty bélow averége readers who chose

simultaneous\synthesis and had high recall scores on the

(2) fifty below average readers who chose

clustering test,
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simultaneous ynthesis, but had low recall scores, (3) twenty-
five below average readérs who chose successive synthesis and
had hHigh recall scores, and (4) twenéy-five of the poorest
readers who chose simultaneous synthesis and had low recall
scores. Latham.concluded that no reader, with comprehension
scores in the top-half of the sample, selected successive
synthesis for the task. He suggested that the ability to
select .the éppfopriate inférmation processing strategy for

the comprehension of written language séemed a necessary,
though possibly not a sufficient.cqndition, for understanding

print.

An Analysis of Reading ééﬁprehension

In investigating the‘relationship betweéﬁ simultaneous
and successive processing and reading comprehenéion it is
necessary to ex#mine the implications of the.processes for
the tésk. In this casevthe task is comprehension of print,
with thejassump;ion tha;‘the réader contributes his knowlgdge,
concepts and processing éBilities to share the author's
communication. .

Pearson and Johnson (1978) have defined three elements
of reading compfehension,'(l)A;extually eXplicip, (2) text-
ually implicit , and (3) scriptually implicit. Textually
explicit comprehensibn refers to the reader's response to
questions, or elements<within the parapﬁrase of stories read,
thaﬁ are "directly, explicitly, and preciéely” (p. 157) taken

froftfpe text. This level of comprehension would assume that
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the reader has recbnstructed the answers, or recalled elements,
directly from the paée, i.e., made a verbatim, factual recall.
Textually implicit comprehension occurs "if there is at least
one step of logical or pragmatic inferring necessary'" (p. 161)

in the reader's response. Thus, the answer would be largely

available in the téxt, but some minor inference would be

necessary,; for example, in the two sentences, "John walked

‘up the hill. He carried a large pail', the reader is required

to infer the "John' is the referent 'He' in the passage.

Scriptually implicit comprehension "occurs when a reader gives

‘an answer. that had to come from prior knowledge', and, "the

base for the\}hference is in the reader's head, not on the

pége” (p. 162). An example of this third aspect of compre-

‘hension would be a story that'began, "After Confederation the

railway ...'", and the child, ‘activating his 'Canadian

Confederation schema', would paraphrase, ''The story began in

s

the period of Canadian history after 1867'". Pearson and

Johnson: (1978) emphasize the active participation of the

.reader in reconstructing meaning. The 'textually explicit'

category implies that the reader is constrained by the textual
. S : :

" information, whereas the 'textually implicit' response suggests

that the reader has made ailogical inference during the pro-

cessing and retrieval of information. The 'scriptually

’ .

implicit' category suggests that the reader was able to

construct and re-organize ideas evoked by, but not constrained

~ precisely by the print. - .

c

¢
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Pearson and Johnson (1978) offer an interesting
qualitativé approach t; analyzing the processing sfrategies\
of readers involved in a comprehension activity. Examining
processing sfrategies is a difficult task as the input and
p%oduct‘are observable but the process is covert. However
analysis of éhi}dren's recalls of stories they have read can
provide insighﬁ“into "what a student has done with the

ae the selection' (Pearson and Johnson,

\

information preser

1978, p. iQQ)p‘hT
-, ;y. .

the infofmatiopspd
S e

offer useful clues concerning

-

and Perfgtgé, -
R B "
" In the paraphrase recall task, the subject
* reads a passage and is then asked to retell the
story in his own words. The assumption is that
during ... reading the in:oming information is
coded, integrated and thus organized by the -
subject. The free recall of that information
stored by the subject would be considered
to reflect the subjects organization of the
input (p. 8). , : '

2

Drum and Lantaff (1977) have operationalized an anaiysig of
‘children's recalls of stories they have read. Fagan (1980)
hassradapted their technique by refining thgir analytic
categories to-provide ﬁore clarity and guidéhce for the
researcher. The reader's recalls, or pé}aphrases‘bf stories,
are analyzed into T-units (thought units), which may'thén be
"further subdivided into clauses' (Fagan,blgéofup._l).' The
recalls are thus divided into syntactic unitsq_énd then
assigned to a particular semantic category. Fagan outlines

\

five possible categories:



A. Text Specificf verbatim recall, or exactly paraphrased

information, from a single unit in the
- original text.

B. Text Entailed: information may be (1) paraphrased from
more than one unit in the original text,
(2) ‘*"a superordinate" (p. 3), or sub-
suming, statement that draws information
from more than one textual unit, and

.‘Q : (3) "an iﬁfefence” (p. 3).
C. .Text Experiehfial: information classified as 'expef%en-
- tial intrusions', inserted by the reader

"either on the basis of his having

experiences related to the theme of the

passage or from his knowledge of the
world and stories so that the insertion
is a plausible continuance of the story-

line" (p. 4)..

D. Text Errqﬁepus: faulty presentation of informétion,
inaccurate. generalizations, inferences,
summaries\and syntheses made by the
reader.

E. Text External: very general information, including

| repetitions, 'storytelling conventions'

and 'vague generalizations' that convey

no specific or relevant details.

Similarities can be observed between Pearson and Johnson's

(1978) reading comprehension tax0nbmy and Fagan's categories

|

A\
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for protocol analysis of reader's recalls of stories. Pearson
and Johnson's 'text explicit' category bears a strong resem-
blance to Fagan's 'text specific' class. The latter differs
in that pronoun subﬁtitutions and simple synonymy of a word or
concept, regarded by Fagan as 'text specific', would undoubt-
edly be reserved for the 'text implicit' class b§ Pearson and
Johnson. However the core of both the 'text explicit' and 'téxt
specific' categories is comparable, as both rely on the reader’s

/ .
verbatim reconstruction of the text. Pearson and Johnson's

'
implicit' category resembles Fagan's 'text éntailed' class, with
the reader coding and organizing the tegtual information to
generate inferences. ‘However Fagan's 'text entailed' category
allows evaluat#%n of a broader spectrum of the reader's
strategies, igtluding his ability to synthesize and summarize
information. The "scriptually implicit’' category (Pearson

and Johnson) relates to both 'text entggiled' and 'text
experientiai' categories‘(Fagan); The source of the 'script-
ually implicit' and 'text expériential',classes lies in the
knowledge and experience base of the reader, though the broad
'text entailed' category allows for case-related information,
e.g.,b”Text: ground corn. Protocol: ground.corn on a rock"
(Fagan, 1980, p. 4), which‘would suggest an overlap into
Pea£son and Johnson's 'scriptually implicit’ class. Fagan's
scheme for protocol analysi$ contains 'text erroneous' and

'text external' categories. The inclusion of these classes

permits the analysis of the reader's fauity or vague recall

-7 B B B
uwwﬁk .o '
.
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of story elementg. The researcher can thus analyze the recalls,
comﬁaring them with the original text, and assess whether the
reader is able to make appropriate inferences and syntheses,;.
i.e., category B: 'text entailed', ox faulty inferences andQ
syntheses, i.e., category D: 'text:e;roneous'{ The utiliza-
tion of this analytic procedure provides an insight into the
reader's processing strategies, his coding, organization and

integration of the input.

The Contribution of the Simultaneous-Successive Processing

Model to Reading Comprehension

Within the conceptual framework of the Pearson and
Johrison (1978) taxpnomy, and the conceptually parallel
protocol analysis (Fagan, 1980), it is possible to examine

the contribution of simultaneous and successive processing

~ to the task of reading comprehension.

‘Story recall is usually oral, with tHe child
réading'the storf and then pronciné a ‘narrative report; which
is later transcribed by the tester. Lurtiav (1966 a , 1966
b ) has related sucéessive processing to the nafgative flow
of speech, and hence it is suggested that thié form of
syntheéis may Be imgliéated in the productioﬁ of_a verbal

story recall (Cummins, 1979)". Howewer, complexly intertwined

r . -3
"+ in the recall task is the child's processing of Zemantic-

linguistic information (Goodman, i970 a, 1970 b ), namely
. < :

his understanding of conceptual ag} 3§ntactic relationships.

v

X
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Luria "(1966 a , 1966 ' ) has emphasized the relationship .

between simultaneous processing and the comprehen31on of

i_

1og1co:grammat1cal rela!?onships including comparative,
Al ’ o

- spatial, causal and ‘relative relationships. Research has

illustrated that grades three and four children with #igh

simultaneous sceres, have higher achievement on reading
7 |

. X .
comprehension tests, than children with low .simultaneous

scores (Cummins and Das, 1977; q:eod +1978). "Hence, it may
¢ ¥

be suggested that both successive and simultaneous proces31ng,

with p0551b1y aaagmphasis on the latter, are involved in the‘

reconstructlouxuf meaning, the goal of any comprehensmgp task

~fIt‘may equally be suggested that the reader’'s reconstruction

of meaning (process) is reflected in his verbalized story

- recall (product) (Berger and Perfegfi 1977 Pes;son -and -

Johnson 1978)6!

Pearson and Johnson's (1978) 'text implicit’ agd ,
X ' A1
'scriptually ima%icit’ classes and Fagan's (1980) 'text e

-

entailed' category'describe an&,include the productionﬁof

inferences in reading comprehengion The generation of -

appropriate inferences relies on the child synthesiZing

relationships within the story and produc1ng eiiher a logical
t .

_ S
1nference supporteg by the text, or a pragmaftﬁ inference,

,,‘ suggested but not,constrained by the textual 1nformation

;P!

“’;(PearSOn and Johnson 1978; Fagan, 1980)* Based on Lurla s

7

observations 51mu1taneous proce551ng has been\llnked te thg
‘(‘r .

cbmprehen81on of complex relationships and it may thus be.

&

5uggested that this form of coding contributes to the teader’'s
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generation of inferences, when combined with his strategic,
planning behav1our (McLeod, 1978; Das, Kirby and Jarman, 1979).
McLeod's (1978) research repogting the inferencing ‘efficiency
of high simultaneous groups of children, adds support to the
inferred contribution of simultaneous synthesis necessary for

4

1pferenc1ngL h complex tomprehen51on activity.

Rume har&~< Zl979) model ou&llnes the interactive
contrlhutlon of’%emantlc syntactlc

exical, word, letter

elﬁsten aﬁagberceptual feature levels to readlng comprehen51on.

A
L%ﬁgpld ahd ?erﬁéttl (1978) have suggested that automat1c1ty,

' or spedﬁ of codlng, at the feature letter cluster and word

1evd&s'ﬂrees llmlted proce331ng capac1ty for the complexity

" of Eomprehen31on Successlve‘synthe31s may be suggested as

an efﬁective coding strategy for the sequential analysis,
especially as such an analytic procedure appears to red!%re
phonological, or speech, réCOding (Lesgold and Perfetti, 1978).
Speed of cod%hg at the word, or even sentence level, (Lesgold

and'Perfetti; 1978; Curtis, 1979) also seems to make a .
N Q "

contribution to reading comprehension not only to free

proce551ng from features to 1ncreas1ngly more complex cognltlve

tasks but also to prevent meﬁb;ial decay | Within the
31mu1taneous:;ucce531ve model a speed construct has emerged
in the.factor'akalytic research' This factor measured by |
varlatlons of the Stroogl‘ (1935) tests, is a‘ieflned by ' speed

of verbal output' (Das, Kirby and;Jarman, 1979, p. 62), wh1ch

is considered to be a measure of the child's rate of processing.

e \ 5:‘ 3
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The latter may be reflected in automaticity of phonological
recodiﬁg, which Lesgold and Perfetti (1978) consider contrib-

tory to the efficiency of reading comprehension.

~ In summary, it is suggested that simultaneous aé

tsucceSs:.ve synthesxs speed of processing and planninyv%
behaviour, encompassed by the Das et al model (1973
- 1973 b, 1979 a , 1979 b ), make & substantial contrlbﬁtion
" to tasks of reading comprehension. 3Simultaneous and succes-
sive procaéées have been established as relatibély stable = .
indicators of individual processing differeaces amonést reaﬂérs,
w1th the high s1mu1taneous -high sucélessive groups belng the
most proficient and the low simultaneous- low success1vé group§ :
being the 1e‘!t proficient in measures of reading comp;:t ;;.
hension (Kirby and Das 1977; Cummina and Das, 1977 M;Leod’ ’
1978) High 51mu1taneous groups appear 'to be the most |
efficient at hlgher level comprehension tasks (McLeod, 1978)
Moderate achievement groups, in readgng comprehension tests,
appear to uti1ize’on1y one of the;%}ocessing st:a&egies
efféctivaly, i.e.,,either simultaneous 6r*édé€2§é§ve synthesis
(Kirby and Das,, 1977).' Thia sdggests tg:Mpassibility of
'7strugthfing a remediation brograﬁ;e with the objeqtiVe of
.facilitating the utilization of effective proces;;ng straéegies

required for reading comprehension.
. e - .

*Remedial App;éaches

-

Children with learning difficul&ies, including those

with spegific reading‘problems, have been the recipients of a

’ .
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vast array of programmes designed to alleviate their academic
weaknesses.

Sabatino (1976) has identif?ed'four m@jor classifica-
tions of remediation, (1) academic programming, (23 percep-
tual-motor training, (3) linguiétic deficit, and (4) psycho-
therapy or behaviour modification schemes. Though each area
differs in techniques and underlfing assumptions, a common
purpose is the remediation of childgen's learning propleﬁs.
Sabatino (1976) reporps that‘the academic approach to Iearﬁlqg*
disabilitios»émph%f}zes 'a concentrated effort ustng stanoard
developmental teaching methodology (p. 165) w1thqifﬂﬁ

or small group remedlatlon of the basic skills, and

,belleved to be the building blocks of effecggve ach1eved§a§
in school subjects. Perceptual-motor remediation focuses o ‘3”“*d
the training of visual or auditory perceptual skills, ‘either
in isolation or together &ith SZtor skills, .?%uﬁing'thgt
poor academic progress can be attributéd to ﬁ.!knesseo in
these areas. Rectifying or trainiﬂg the uﬁderlying perceptual-
motor abilities would, thus,‘lead to improvement in highér_
coghitive functioninéf including learning to read (Frostig,
1964; Getman, 1965; Kephart, 1960; Kirk and Kirk, 1971).
Remediation baseo on the language deficdiencies, apparent in

~many groups of studepts iabeled as learning disabled; has
focused on programmlng to ameliorate communlc;tlon problems -

in receptive or’ expressive 1anguage (MbGlnnls 1963 Myklebust

‘and Johnson, 1967; Bereiter and Engelman, 1966&, with the
' . v ‘
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" expectancy of reducing academic difficulties for the children’
displaying these'problems The psychotherapeutic or behaviour ,

- modification apprpach empha51zas remedlatlon of the behavioural
dlfflcultles thought to inhibit the educational achlevement of
many learning disabled-children. Hewett s (1968) 'engineéred
classroom is a c1a881cal example of this approach The - -
child progresses through a. scheme of behavioural objectives,
ranging from basic attention to 4 task through to an educa-
tional mastery level, with{ﬁ%?ﬁngﬁ reinforcement being a

feature of his journey through the hierarchy.

.

Ability Training and Task Analytic Approaches

Recently researchers and educators have subsumed
the multi-categorical remedlatlon approaches w1th1n two broad
philosophical models, amely ablllty oY process tralnln? and
task dﬁalysis (Smead, 1977; Torgeson, 1979; Gillespie-Silver,
1979; Kirk and Gallagher, 1979). "The ahility training model
assumes-that ”yithin child" (Gillespie-éilver, 1979, p’ll95)
processes. (either neurological dys%unétion or maturatiohél-
) ftlag), are causal facrors in the child's poor academic achieve-
« ﬁknr' Laqguage dysfunction mooels (Myklebust and Johnson,
‘}967 - Kirk and Kirk, 1971) and perceptual-motor remediation
&,ﬁrogrammes (Frostlg, 1964; Kephart, 1960) would be 1nc1€ded
rn thls appynag - The task analytlc model concerns itself

: ~
,,\wt,cb v‘l}reaklng ' .comple.x tasks like readlng into component

ER -
subtasks so that Qh ordgre& serles of skills can be identified"
v '1 BOEA

O, XS
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(Torgeson, 1979, p. 518). Hence~ik~1s assumed- that weak:

performance on a task can be improved by teaching the pre-

requisite skills, rather than by remediating an inferred w3,

process within the child. Sabatino's (1976) 'academic
programming’ c&tegory, together with aspects of the behaviour
modification approach, could\be subsumed within the task

analytic model. ' \

\\\ )
Strong representatives of the ability training

gronp are Frostig, kephart and Kifk Each of them has
developed a diagnostic instrument w1th the obJectlve of
identifying an under1v1ng processing def1c1t, together w1th
a remedial programme to train the weakness. Frostlg et al
(1964) created the Developmental Test of Vlsual Perceptlon
and an accOmpanylng training programme. The authors assume
that visual perception difficulties are a causal factor in

school failure, ahd.especially 14@&90% reading performance.

The v1sua1 perception lag thus neéﬁs to be tralned efﬁéctlvely
Kephart (1960) assumes that motor skills and perteptual
def1c1ts need to{be remediated, ~as hlgher cognltlve function

is grounded in the sensorimotor ability of the child. Hence

‘training in "muscular activity" (p. 79) will assist the

child in deve%gping more advanced conteptual skills, including
reading.\ Kirk and Kirk's (1971) training programme focuses
on the remediation of a linguistic deficit of a receptive,

ex re631ve or orgamizational nature, through auditory and
P & }- g

visual channels.' They assume that a child with an underlylng |

"
lingyistic proce531ng d#fficulty, discovered on the Illinois

*
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Test of Psycholinguistic Abilities (Kirk, Mcbarthy and Kirk,
1968), needs remedial assistance in his areas ofaweakness
before effective school achievement i's possible. . ’
Research.in recent years has neither supporteq -
Frostig, Kephart nor Kirk's assumptions, nor has it supperted
the efficacy of thelabirigp training approach in general.
Hammill and Larson (1974), in reviewing thirty-nine studies
of I.T.P.A. training programmes, conclude that the chiidren\
remediated are neither better at psycholinguistic skills nor
improved in academic performance. Hammill, Parker and |
QNewcomer (1975) examined the predigctive relationship between
the I.T.P.A. and school achievement. Tgey concluded that
only onéisubtest Grammatlg Closure appears to ‘relate to

[T A
readlng achlevement t@%%é belnp no 51gn1f1cant correlatlon

between any other subtest and academlz performance. Myers

and Hammill‘(1978), in a review of thirty-one studies of’

Frostig and Horne's‘(1964) perceptual remediation programme,

report that the programme appears ineffective with regard to

assisting ''readiness, academic ‘and cognltlve growth" (p. 882).

~ Myers and Hammlll (1978) combined the visual perception
s;udles w1th research studies on the perceptual-motor program-
més of Kephart (19@0) Barsch (1965), Cratty (1967) and
Getman (1965), becahse 'the systems share many 51m11ar1t1es
(p. 383). As an anaiy31s concluded that ''80 percent .of the

study's results failed to validate these approaches' (Myers

?Ehd'Hammill, 1978,-ﬁ. 383) it is also apparent that they
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share the commonality of being ineffective Yemedial programmes
\

|

for stimulating academic improvement.
-Whilst the evidence has mounted to\qUestion the

efficacy of many of the programmes and assumptions of the

ability training approach, the task analytic sghdol of thought

has gained new momentum. Vellutino ef al (l97f> emphasize

the utility of dixect teaching, the analysis of skills and

subskills necess%éy to complete a task,, and the importancé.

of individualized educational planning. Haring and Bateman

(1917) outline the procedures for task aﬁalyt'c remediétién;

and'these include setting behavioural objectiVes, identifying

the skills, and deciding on an approach to teach the skills.

.The Direct Instructional System for Teaching Arithmetic and

Readiné éDISTAR), developed by\Béreiter and ﬁngelman (1966),
and the D}STAR.Language_Programme (Engelman and Osborn, 1970)
are examples of the t;sk analytic approach to learning. Earh
subject is divided into a ‘hierarchy of skills an isubskiIlé,
to be taught in a sequential order, -and in an 6}§E;ized
manner. Difficulties may arise from solely teacﬁing the
task, as the approacy Toncentrates on teaching specific skills,
with‘no-empha§f§ﬂoﬁ possible processes that may underpin
learning (Myers‘and Hammill, 1976). 1It is éonceivable that

a strict observancé of the task analytic approéch to remedia-
tion may be placing an over-reliance on rote membry, and
skills learned may have limited generalizability out of the

specific learning context. Guthrie and Seifert (1978) note

that the underlying assumption of this approach is that

&,
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reading can be divided into a sequential list of 'subskills,
whereas the complexity of reading makes this assumption

quite questionable.

Specialized Approaches to Remedial Reading

Within a group of children identified as iearning
disabled the most common academic problem is the failure to
acquire proficiency in reading (Lerner, 1975). Specialized

~remedial reading approaches have been deveioped that cannot
simply be assigned to an ability training or task analysis‘
appfoach. Several of these programmes teach reading skills

via a variety of modalities. Multisensory approaches were
_de&eloped by Orton (1937) and Fernald (1943), armd involved
.auditory, visual and tactile sensory processing of 1lr:ters

" and words. Bannatyne (1966) and Gattegno (1562) developed
colour phonics systems of reading; with colour coding to

assist the establishment of sound-symbol relationships. The
Hégge, Kirk and Kirk Reading Drills (1936) were designed to

aid the rfmedlal reader in establishing a level of automaticity
in recali&ng sound-symbol relationships and phonic word ”@.
blending. Modified alphabets, the most well known being the
Initial Teaching Alphabét.(i.t.ax), have been suggested fof
beginning readers and those experieﬁcing difficulty with
reading (Downing, 1967). One symbol represents one phoneme,

'a', 'ai

and hence inconsistencies in spelling, e.g., and

'ay', are reduced to one symbol. Transfer to traditional

orthography is completed when the reader is able to read-
*t’ B
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fluently in i.t.a. Though these specialized reading techniques
differ in technique and possibly fhe sensory modalities
utilized, they do share a common,aséumptiOn, that feading is
primarily decoding graphic information. In beginning reading,
or remedial reading, by reinforcing automatjc responses to
sound-symbol relationships the éoncept of re;ding as a
meaningful activity is de-emphasized. If we define the reader
as a‘contributor of his Rnowlédge‘of language, his world
experienceé, and his complex information processing strategiesﬂ
to the task, the specialized reading systems described do not
make ma@ipum use of his contributions. |

‘Though specialized répedial programmes have been
developed it seems that the most common approach to remedial
reading is the same épproagh as regular developmental
reading in the cléssroom (Lerner, 1975):; Karlin (1971) .
reflects on the similarity between remeslal and developmental
reading: -

Insofar as methodology is concerned theré are
no real ba;ic_differences between them. (p. 350). .

If this indeed is the case, the child in the reading resource
'room'may be receiving not different or specialized progrémming,'
but an in-depth repetition of the classroom reading approach;

an approach in which he is failiﬁg.

»

Cognitive Strategy Training

Children with learning difficulties are believed

» :
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to have deficiencies iy thé cognitive processes presumed to
A .

underlie academic tasks,' a factor which is implicit in many
research studies and education programmes'(Torgeson, 1979):

.. when a child of normal intelligence receives
essentially the same classroom stimuli and
instructional programs as other children and
yet makes a very different response it is .
logical to assume that the child is doing some-
thing differently with the presented informa-
tion. ... These deviant behaviors particularly
the ones taking place '"inside the head" are
those that have typically been referred to as
the psychological processes underlying poor
achievement (Torgeson, 1979, p. 515).

The difficulty with this assumption is that processes, as.
inferred constructs, have traditionally been difficult to
)

identify with clarity. Torgeson (ﬁ979\ also obser at
the assumptl'? that poor performance on a test is d o a
processing def1c1ency within the child, has questlonable
validity. An alternate approach to identifying weak or
deficit proceSSLng ablllty has been that of taék analysis.
However though suggestlng task relevant remediation, the
approach lacks any concept of 1nd1v1dua1 qunltlve functlon-
ing dlfferences that may have an effect on the child's class-
.room learning. Torgeson (1979), in balanc1ng the merits and

. )
weaknesses of the processing ability and task analytic
approaches: suggests a viable compromise in planning remedia-
tion programmes fér the learning disabled child. He suggests

the preservation of the concept of examining the cognitive

processing of the child, but research should avoid a fragmented
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‘look at the task, for example reading, in terms of the

_weak performance may also be characterized by performance
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apprbach, i.e:, isolated studies on short-term memory or
perception. Instead, it should make a corcerted effort to
»
processing demands it places on thebchild. Remediation
should then focus on the specific processes required for

a particular task. Within the simultaneous-successive
procéssing model's theoretical framework both processes
appear to be-required for feadihg-proficiency (Kifby and
Das, 1977; Cummins and Das, 1977), with an emphasis on
simultaneous processing for high level comprehension tasks
(McLeod, 1978). Hence remediation focused on the improve-
ment ‘of childrgn‘s reading comprehension would encompass
both simultaneous and successivé coding, with an emphasis on
simultaneous processing.

In addition to suggesting a useful focus for

'remediation, Torgeson (1977) offers insight into the homo-

geneous characteristic of academic task failurq’displayed

by learning disabled children. He suggests that thgge children
may indeed have deficits iq cognitive processing abilities,

as reflected by their poor performance on short-term memory
tasks (Torgeson, 1975), or the integration of information’

from different sensory modalities (Leong, 1974), but their

“qdeficifs, namely, "their failure to apply efficiently those

abflitiesvbr capacities which are present" (Torgesbn, 1977,
p. 34). Torgeson (1977), in reviewing research studies

exploring the use of memorial strategies (Flaveli,Jl971;

4
A
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Hagen, 1971; Belmont and Butterfield, 1969), notes that "’é:t‘"
children with learning difficulties do not spontaneo*?ly | .
use strategies, e.g., verbal rehearsgl, but their task
performance is improved when ﬁhey are encouraged to do so.

He suggeéts that the learning disabled child may not have
develo%ed awareness of his own cognitive processes and
processing strategies. Flavell (1971) has described these
awarenesses as 'meta’ var{ables, and Browr (1975) as

"knowing how to know'" (p. 110) and "knowing about knowing"

(p. 111).
‘ Flavell (1570) defines two ﬁources.of cognitive
processing difficulty. He explaiﬁsg%hat soﬁe children

experience task failure as they have problems ''using verbal

symbols as mediators in various task situétiqns” (p.
of indeed any Qisual or enactive ;ctivity. Fiév 11 hypo-
thesizes that thiﬁ,problem can be viewed as eitker a
mediational orwﬁroduction.difficulty. In a mediation dif-
f;culty the child may produce a mediator, but it fails to
generate relevant cognitive activity, presumably due to a
capacity deficit. Such a mediational deficit is quite
comparable to Torgeson's (1979) deécfiption of an ability
deficit in underiying cognitive processes. A production
deficit is characterized by the child's failure to produce

any mediational stragegy at all, which may be compared to
Torgeson's (1979) performance deficit. Within the theoretical

. +
model of simultaneous- successive processing Das, Kirby and
v
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Jarman (1979) refer to a mediational deficiency as a
"deficiency in processing infprmation, to central processes,

independent of the deémands of output" (p. 158) and explain )

‘that, as such, it "is largely a matter of defects in coding"

(p. 158). They affirm that, though there may be lower li=its
of structural capacity, remediation should focus on teaching
simultaneoﬁs and successive coding strategies tg analyze
task-specific information, with the objective of improving | A§
Fhe efficiency of task performance. They view the teaching

of isolated production skills, e.g., verbal rehear;al, as

having limited utility, but* rather remediation, mus%.encompass

the teaching of 'how and when to.use‘simultaneous and succes- h
sive processes'" (p. yéﬁ), i.g., task appropriate_?dding .
strategies, with the underlying aim of teaching the child

P

"how to learn" (p. 158). . s
Das, Kifby and Jarman (f979 b) suggeé;_&ﬁat remedia- -
plans should folloq~thnnc steps, (1) analysis of tﬂé processes
underlying the task, e.g., readlng (2) assessment ;f the
child with regard to the processes, and (3) train%;g in the
t;;k éppropriate wse of the processes. This th;%bistep
plan i} conceptually allied with Torgesun 2 (197]Q suggesﬁlon
for combining aspects of the proceSsxng ahrilty aﬁproach and,
task. ana1y51s where remedlatlon woulda@p¢ﬂs ERJ;eachlng
specific processes that underlleﬁsuch tasks as reading.
Torgesod;(l980),~in a more recent ;}ticle, re-affirms_the
advisability of further research to isolate ‘sk.’ spgcific

processes:
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native children in .grades three and four at the Hobbema

It should be possible to analyze various
' schog}-related ‘tasks or information-presenta-
» .tion methods to see how much subject-directed,
> v information-processing activity they require
for learning to take place. Research directed
- toward such an analysis yould provide a clearer

link between the f#ilure+to use efficient task: %R*. :%7'

o strategies and failure fn-school than is p %
¥ curfently available (p. 370). _—

F . . s
- \

He further emph351zesthe utility of remedigkion to assist
learning ‘ditsabled,children in selecting aniittilizing task
strategies by "having them perform tasks that explicitly
require the kinds of active processing that leads to

‘retention" (p. 371).  x o ;

Strategies .nay- be deflned as i‘ys
gt v v
Vthat will faczlitate.the acquigqition, ‘
manipulation, #ntegratfidn, storage andv . ﬂ
"retrieval of informatYon across situaty _ :
:and settings (Alley and Deshla;,,197'

3
~"_'1 ¢ ,ﬁ ® 0 L

 r
i -
. @

a .

bg%h processes and- piﬁggQH: e: decismbns concernlng task g
approprlate coding They lre a function of the «child'e o

'previous task related'%xgerieﬁces hig usual ‘'manner of

response to the tasg (possibly culturally influenced), the
processes the child.has dvailable for u;e: and the utilization
of strategic.behayiour.-’Two previous studiés (Krywaniuk, ;
1974; Kaufman, 1978) havé'utilized strategy’tteining temedia-
tion programmes, within‘the framework of the sinultaneous‘and“

successive processing model.

. Krywaniuk (1974) designed a remedial programme for

R :

Y
L

SDds, Kirby and Jarman (1939 b ) note that strategies 1nc1ude’ S
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o ’ i ‘Fa‘ . : . .
Reserve School. LoW”achieving children were selected_and

randomly assigned to maximum and mlnimum treatment groups.

~ Y

o
" ¥ gIhe maximum treatggnt group received fourteen to fifteen
A
uihours ] méﬁiatlon and the m1n1mum 1ntervention group
. \'. -~ _‘ °
"o ;eceive hours of training. The groups had comparable

P“mean I Q 'sfPon. verbal non-verbal and full scale W I S.C.

1

' m"ég&%i. They were’ tested on the 31mu1taﬁeous succe331ve
test b¥tery and the SchpnelL @raded Word Readlng Test, prior

to and. immedlateiy folldgAng the 1ntervention programme %F

I

' #J S 1 \ ty

i cRemqﬂlatlon focused on successive d&e351ng%as thé W°%ﬁ \

/ ‘-" Y su Ed § .
.‘- ask anaropriate co%}ng strate yo thkwtft E:ti%inlng oh. \\5

. tasks empha31zed success1ve 5

e51s sfmuicaneous'processing\\\\

. Iy _
Y ¢ .occurred (Das Klrby -and Jarman,gl979“ b ) The tasks did

¥

‘;. - " not 1nc1ude school currlculum relaﬁed materlals nor d1d

a:‘ B 9 b
'\,R they replxcate any o{;the 5 1min {8 eous and suctesélverxests
e e ” o ’ *
'%° 4gblnm9rtant a%pect of the.q-wfuﬂtlon .wag the utilization of

verbal tralnlng5 whereﬁthe child was encour ed to ve;ballze

/as he progressed through a task and was alsouasked to give

T.a summary of the act1v1ty, upon completlon The-verballzations

allowed the ‘res her part1a1 access to Ezf processlng .

N

strategies'of“the chlld,,and it was anticipated ‘that verbally.hi
ordering task actions would assist the child’in "subsequent |

~ - d N

actions'" (Das, Klrby and Jarman 1979 ‘b, p. 160). Results

°, from Krywanluk s 1nterventlon programme indicated 31gn1f1cant

" gains for the mgxlmum interveqtion gtbupufm :ual and auditory

’
‘.
.

‘1
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™ S
- Afﬁ:uth Kryw%nlﬁtk' s (1974) ‘study, the tasks focused on . L

.

A ,
A Ny
Lo
a.
memory utesw and on the Schonell Graded Word Reading Test.
: P Wy
RN Ké{xfman T (1978) intervent:"&on‘ programme was

uc‘le51gned fox gr‘!de four children He d1v1ded a large sample

of children, ‘at th:Ls grade level, into above average average
g

and below average groups ‘on &he- ba31s of their. performance

'on the Metfopolltan Achlevement Test. The above avgrage -

groyp was exd’lude&fr'or_n 'reﬁled'ia,tion 'pr'oceduras "byt thirty-

w . / e < '
four childnen:in the averWnd below average ‘groups wete’

i ool
randomly ass:’.’én‘ed sevepte ‘l"q an -terventlon group and’
0 Each group was .

s enteen to & non-interv;
&y

ad 1wulvalent mean I1.Q.
o> W

1] .

balanced For a“ge %nd sex af

the Otl‘%Lennon,J “The exper;mental grouﬁ‘rece\lved ten hours

gf 1&1’1d;‘,v1dualized TeﬂLedlatlﬁ'l and, the gontrol grmyp rece1Ved.

"ﬂ"o Cratn‘{ng, but remalned in thelr@gular classrﬁ’om progﬂamme

é

» suecess1ve proce531ng, avoxded the utllizatlog of scho%%a'sed

@

materlals and d-ld 'not repll_cate_'a of the 31mu1taneous-

, sdccessi‘va test battery
(19»74) ‘dy, Kaufman encour ged each chlld.to verballze
durlng the task act1v1tly~: and verbal,task summar,Les werhe
emphaslzed. -The groups were tested, both be?bre anckhfter
intervention, on the smlultaneous -successive test battery,.
the Metropolitan Achievement Test and the Schonell Grad(ed
Word Reading Test. -Signifiéant gains -for the intervention ,

gr’oup, were demonstrated on all the- -successive tests and all

but one (Raven s Coloured Progress:.ve Matrices) of the

70,

_"1lar manner to the Krywaniuk

&



(p. 217), “and the 'Reading' subtest "requlres the child toﬁ’

construc\tyan 1ntervent;9n programme w1th the purpose of

@

. i ' B o

|’

‘51mu1taneous tesgs. Significant improvement, for’!i

exper1menta1 group, was: alsg noted on ;he Schonell Graded

'WordReadingTest and on the speed of coding test (Colour

W‘J

between gxpegxmenta1-
and control groups were. observe- -‘the 'Word Knowledge

and Readfng subtests of the Metropol;tan Achlevement Test.
Kaufman/(1978) notes that 'WOrd Knowledge "is essentlally

s
a meaéure of ‘the ch11d s comprehen31on of word meanlng

¢

* read and: understand whoie paragraphs (p. 218). He'acknow— ‘ fv‘
ledges the reliance- on reading compﬂehens;on in beth subtests “‘f""?
‘and ref?ects that, ”31multaneorérbr‘§F551ng may be more ;: . “@&“

¢ ° ) o

&

3 ,
1mportant in the development of comprehEnSLOn skllls ""

:(g. 218) whereas the 1nterventloniprogtamme focusqd an._

"m . | H
successlve Broce351ng : S N L
Rty ¢
'@!‘ . Das, Kirby and Jarman (1979 b ) observe )
e ] _ L
KR . o . e e 5
g b
[V The two intervention studies are enough to
convince one that strategles can be taught C
(p. 169). ‘ ;.
' . N . ‘ U.

-

." Hencé, w1th1n the con%eptual framework of the samultaneous-

successive processmng model, and utilizing Torgeson's (1979)
1

.’guggestlon for 1solat1ng and remediating specific processing.

1

'strategles underﬁylng an academlc task, 1t segms 'vfable to.

e

remedlatlng the prqceSSLng strategles underlylng readlng' &jpyqﬁqég

comprehen31on tasks. Such a remediation programme would



72.

focus on both simultaneous and successive processes, but would
SCruéture more tasks that relied on simultaneous processing
- (McLeod, 1978; Das, Kirby and Jarman, 1979 b ). The
R 1
objective of intervention would be to improve the'pefQSSmapqp

of .children, traditionally classified as learning disabled,

. -
not only in simultaneous and successive processing but.also
G . - ’. " : . .
in_;padlng‘comprehen51tn. \
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o | CHAPTER THREE_
[ .. EXPERIMENTAL PROCEDURES AND HYPOTHESES °
The Purpose of the Study S ﬁ‘ﬁf
' :
The major purpose of the study was" méasure the'

i

_extent to which remedial 1ntervent10n focu31ng on simultane-

v
o ",

o
bus and succes51ve information processLng, had a fac11¢tat1ve,

effect not .gne in tests whiﬁl 1"oad on; the 31mu1tanedus gnd

ffsuccesﬁ&Ve factors, buﬁ a%so on tests of smIent readlng

comprehension, aﬂd the‘guallty of readers ‘recalfs of stories
v

that havenbeen read 1ent1y LA
e : The s?ﬁﬁ d an Experzgfntall@bntrol X Pre/Post-
‘,test de81gn and *as donducted three stages. " The first

L] o . -

tage involved screening the resource "room- pbpulatlons of

two schools the selection of the sample of subjects, and

.

the administration of the pre test battery The second stage
included the planning and 1mp1ementat10n of the remedlatlon

programme based on simultaneous and successive proce351ng.
. - .

o~
The third and final stage involved the administration of the

»

. . - : - -~ '3
post-test battery, and analysis of the data, to examine the

effectiveness of intervention.
V- ] .

Yo w w PR L 4
. z " a
pal s &_ - e LY R
g @ -« - - . -—\ - .{‘.. 3 v » . . v
- \ . rd
. J '
73 .
) 1

a,



P

4

Selection of Subjecgs

Nine to twelve year oldschildren recommended for
or enrolled w1th1n, reading resource room programmes at two
' schpols w1th1n§the County of Parkland were considered for
. thls prOJect Forty chlldren ‘twenty at Brookwood School,
Spruce Grove aﬁd twentx at Megldlan Helghts School Stony
2Ea1n were 1n1t1allyiscr@ened usfng tHﬁ non verbal section

of the Canadian Cognltlve Ab111t1es Test (1974) and the

comprehens&on sub test of the Gates.@acG1n1t1e3Read1ng Testy

B " N 3

Levef D Form 19(1978) All chlldren WLth non yerbal I :Q.

mscor 8 below'SS,KQr‘xeadlng performance scores at ofkabove

‘e .
uthethlrty-1fth'gfrcenflle were ellmlnated from tHe study.
‘Chlldren with known hearlng ﬂmparrments,,visual problems not@

-

corrected wkfh présdrlgtxye éy@ glasses and‘W1th Engllsh as

.

a second 1anguage were also excluded Hence the twenty four
children selected twelve From Brookwood School and twelve
;frgmﬂMerldlan Helghthohad non- verbal 1n¢e¢ngenCe iapres
above I.Q. 85 and reading scores bélow the thlrty—fifth
percentLle on the comprehenséon sub-test of the Gates-
MacGinitie Reading Test, Level D, Form 1. They had no known
sensory 1mpa1rments and spoke Engllsh as a native language.
Permission for part1c1pat10n in the project was obtalned from
* each child's parents. '
- Students were a351gned to elther Experrmental or

Control”GroupsL so that each group contained twelve children.

‘Each of the Experjmental and Control- Groups was composed of



tion. T tests for 1ndependent samg es were calculated to

- and t-ratios are pregéﬁtéd in Table 2. No significant.

* - i
L S
. - ¥
\" - Ny :"

v
six children from Brookdggd Sehdol and six from Meridian

M

“
Heights School (see Table 1). ‘The ExperimentalyGroupﬁn-

tained four boyi‘and.two girls from each of the.participating

schools. The Control Group ha& an exactly similar composi- i

obtain measures of the Experlmental and Control Group's
equivalence~iq age, 1.Q. and grade equivalent scores on the

reading comprehension test. 'The means, standarfd deviations

Yy
statistical differendes were found to exist between the,/
1
groups. v ' . .
Screening, Tests‘USed‘for the Selection of Subjects’ s
3 ¥ X ~J
* e ’;:‘*- ‘%
. . ' ' a0
The re rehension sub-test of the Gates~‘-‘

Canadlan Edition, Level D Form 1

(1978& wag used to obtaim a measure of each child' s‘
achlevement in silent reading comprehen51on Form 1 was
administered as a sgreening device to isolate a_grbup of
readers Vhose performance was below the thirty-fifth per-
ceﬁtile.\ In addition the gradeﬁﬁéores achieved on this

Aﬂ“ . e

test were utilized in the* ﬁxe -testy: ana1y31s and compared .

w q,,

‘with tHe rade scores oa Form 2 of the test, administered 'in

the post test battery.

Level D of the GatesaMacclnltle Reading Test is

. designed to assess achievement in'silent reading comprehension |

from grades four to six, and hence wai;chosen for this study

LY
L . \"
-
. - »

4 L S



TABLE 1

DISTRIBUTION OF EXPERIMENTAL AND CONTROL

SUBJECTS WITHIN TWO SCHOOLS

T )
SCPDIS
Brookwgod] Meridian
Heights . W
Total inweach
Groupl
Experimental A
Group 6 6 12
Males: }&) (4) | (8)
Females: A2) (2) (4)
- \ i »
Control i
Grou ' 6 "5 12
P _ &
Males: (4). . (4) (8)
- Females: (2) (2) (4)
Total in each
School 12 y 12 24
[ 4
Males: (8) P (8)
Females: € (4)

76.
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et the’inferential level.

" . l’ '

2 .c;‘ .t" v
y twelve year old students‘all of whom were enrolled
- ) .

-grade levels. The - passages in the test give "vary—

& .
ing emphasis to material from the humanitles, the social
sciences, the natural sc1ences, and to story or narrative

materlal" (Manual, 1978 P. 35) Comprehen31on of the N
passages is tested by response to 'literal’' or ‘inferential’
questions, presented in a muleiple-choice format, The manual
describes literal comprehension.as a*Vrestatement of somethlng

in the passage' (p. 35), and 1nferent1a1 ccmprehen31on where

'the student needs to "infer somethlngJ:hat has not been

directly stated" (p. 35). At .Level D the tesﬁ authors qaallfy

.ot
that 55% of the questions are at the 1 1 1evel and 45%

'~ J’ e

a - : The Gates MacGanﬂiﬁk Level

w

a reliability of .89 on the‘reaﬁing'eomprehgnsion 'section

(Kuder Rbghardson Formula 20). ‘ .

~ 2

The non- verbal section of the Canadlaqigﬁgnxtlve-
>

on each child, and ti,scteen ang Chlld below I1.0. 85 from the
e,

study The Canadlan Cognltlve Abllit§ Tests (C. C A.T.)

evolved fron the Lorge Thorndlke Inte igence Tests and was

- normed across "the ten Canadian provinces and the North West

Territories, using a stratlfled random ssmple of school&
The test prov1des percentlle norms' and 'standard age scores,,'

the 1atter heving "'a mean of 100 and a standard dev1at10n of

- v .
16", w1thw "the same statlstlcal propertles as the dev1at10n = 3

. .-

5, U s W _l78.

L)

4~Ab111t1es Test Form 1 (1974) was used %ﬁ obta#h an I1.Q. score. *

) e
N

s
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[N

I.Q." (Teebnical Manual, 1978, P. 3). The multi-lejei edition

(Levels A to F) of the test was used, this version appropri-

v ately'spanning from grades three to nine. The Manual recommends
Level B for grade four, Level C'for grade five and Level D for
grade six. The non-verbal battery of the C.C.A.T. contains
three sub-tests, Figu;qunalegies, Figure Classiﬁication ahd
Figure Syntheeis, and requires thirty-tWo minutes for group

n
_.‘
administration. .

N

"abstract reasoning abilities impPrtant to learning' (Tech-
nical Manual, 1978 P. 6) and was chosen, és.a scréeniﬁg'
1nstrument for I1.Q. as the . score does wot depend on formal

reading achlevement The testqauthors afflrm that both

f.! - e

the verbal and quantltatlve tes;s rg3ﬁ1re cons1derable

readlng sklll”,(Technlcal Manual, 1978, p: 5) - As.a measure
4 'a . .

of 1nte111gence was requlred that did not rely on xhe ‘child's

readlng praf1c1ency, ut111zat10n of the non-verbal C C AT,

L . .
‘\r’ . . )

sbattery seemz‘pproprlate 4
Bo creening tests were- admlnlstered on a group

.Basis on September .10th, 1980§ at Brookwood Schoolr and pn .
-tei. M‘

September l1lth, 11980 :at Merldlan Helghts School ‘ .

Ce

The Pre-test ‘Battery” u s SR A

A}

The pre-test battery was administered to ;he;4

twenty:%our childfen seleéted for the study,'betweénﬁfhe 15th ,
and 24th of September, 1980 " The writer tested each child

ind1v1duall$ at his. respectlve school _ The testing was

]

4 R T - -

“

The non-verbal batterylpf.C.C.A.T,.claims'to measure,

&
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‘completed in two séssions per child, over a two day time
period. During -the firsfs tes‘ti.ng period the Standard Reading
‘ Inventory, Serial and Pi'ée Recall Tasks and Memory for Designs
. were administered in apprq,xlmately one hour and ten minutes.
| In the second se331on Figure Copying, D1g1t Span Forward and

+ the two speed tests were completed in approximately twenty

“ap

minutés. - ‘ e
@
The 51mu1taneous and 5%351ve tests o ' ~

S oe
.‘ ‘ . . J - "
S w _he sirﬁul'taneou.s arid successive test batf:ery,'has
T T L)
) "i

c. 5 cgnsmtent.ly been ‘used 1n previous research 1nvest1gat1ng

W A '
%hes& cogn1t1Ve process@? (Das’, 1972, Krywam.uk 1974 Klrby,

9*

1976 Cumrnlns and Das, 1977 Klrby. and Das, Q977,,Kaufman

. 19;/8 From th1s b;,ttery seven tests were selected ay; o
. ) ~ rese has 1nd1cated that  they 1oad con51stent1y on ¥ ' '
b B * itan 20US and successive: proce551ng factors or on a speed
. ) faK:or M&o,ry for De81g;1’s::and Figure Copylng) have both
- loaded rellably as a, sunultaneous factor and Dlglt Span-
: Forward Ser&al Reeall and Free,Recall have loaded con- .' : “

»
sistently as a successive factox, Colour Naming and Word
. \J ) .
R S A : s . L~
Naming have loaded as a speed factor. . a- ¢

[

. s ' : ) v
a.) Memory for Designs

N ) ) ) : -

Originally developed by Graham and Kendall (1960)

‘as a test of braln dgmage Ain ch11dren and adults, an adapted

version of the test has been used as a, meaSurg of s:.t{ltaneous _

* - . -

»
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. 21.5 cm. piece of white paper The children's completed

8l.

) , \

[}

processing. The test involves the child studying geometric
shapes of increasing complexity, presented one at a time, and
. L] . . .
then drawing the designs® from memory."The test is composed-
, » AN .

of fifteen cardsﬁ each measuring 13 cm. x E?'cm., and each

containing one b;ack line drawing of the geometric design

on a white background. The stimulus cards, held 45 cm. from

' N ., o
the child's eyes, and at right-angles to his line of vision,

¢

" are presented for ﬁ}ve seconds each. They are then removed

¥ .
and the child is asked to reproduce the design on a 28 em. x -

de31gns are shored,on theabasis of .criteria: emghasizlng the
gxeservation geometric relatlonsh%ps - The scoring system
provfdes five p0351b1e marks for ‘each design allocating marks
for symmetry perspectlve, correct rotatlon angle size,
proportlon ete. Scores for each ®esign are summed to prov1de Y

a tota}.-ﬁ%he maximum test score is sevﬁnty-flve p01nts.

. . ' @‘ )
#b.) Flgpre Copylng o : T A

. ‘ K

\ - .

Origlnally develoged by Ilg and Ames (1964) asr a
pre-school readiness test, an adapted version has been used

as a measure of s1mu1taneous processrng SLmllar to Memory

‘for Des1gns in that 1t reQulres the ch11d to draw fifteen

1nd1v1dua11y presented geometrlc ‘figures of increasing

complexlty, it differs in that the child coples the figures

f
and hence, is not 1nvolved in reconstructlng them from

- memory. Each fxgure is presented on the top half of a white

- . . ' v S



piece of paper, measuring 14 cm. x 21 cm., and the child is
asked to copy the figure on the bottom half of the paper.
The fifteen pages, containing the geometric figurés, are
stapled into a booklet and the .child is allowed to copy the
aesigds at his own rate. Scoring criteria emphasize the
preservation of geometric relationships. Each figure is
scored gccording to weight?d standards as some spatial prin-
ciples are considered to be more important than others, e.g.,
perspéctive,‘&ymmetry and spatial proportions. A maximum
of two points is allocated for each figure reproduction.
Individual figure scores are summed, to a maximum score of

thirty points.

c.) Digit Span-Forward

. This test is an adaptation of the WISC (Weschler,
1974) Digit Span-Forward sub-test, and is dsed, in the present
study, as a measure of successive processing. The child is
presented with series of digits of increasing length, and is
asked to recall the series in fhé order of presentation. The
in®ial series has three digits and the sﬁan increases to =
maximum of nine digits. The digit series are presented as
black numbers on white cards. The cards are moved along a
cardboard slider, so that one number at a time is revealed
through a small window in the slider. Each number is revealed

for one second. When each serie€s of numbers is completed the

child verbally recalls the series. If the child is unable to
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'

recall the series accurately he is presented with a second
series of identical length. The test is discontinued when
the child is unable to recall both series of identical
length. The child's score is eduivalent~to the highest
series of numbers recalled, with a maximum of niae points.

.

!

d.) Serial Recall

This test is used as a measure of successive pro-
\cessing, and involves presenting the child wi;h sixteen series
of words, the groups increasing in length from four to seven
words. Within ‘the sixteen word series, eight word groups are
semantically similar, e.g., fall,'long, big, huge, and eighﬁ
‘roups have no semantic similarity, e.g., day, cow, wall] bar
(Ashman, 1978; Snart, 1979). The tester presents the words
orally at the rate of one(wofd'per second, and the child is
asked to recall the serie% in the order of presentation. The -
child's response is recorded on a score sheet. Each word
recalléd in the correct serial position is aséigned one point.
-To provide a test score the points are summed, with a maximum

score of eighty-eight points.

e.) Free Recall

Free Recall is used as a measure of succeésive‘pro—
cessing and is, in fact, the same tesf as Serial Recall,
though different scoring criteria are utilized. The tester

uses the Serial Recall record sheet and assigns points for
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every. word correctly recalled, irrespective of the accuracy

of its serial position. For example, the word series may be,
"tall, long, big, huge', and the child responds,\”big, tall, |
huge, long". Though he would not score any points on the
Serial Recall criteria, as the recall is incorrectly sequenced,
he woﬁld score four points on the Free Recall task as all
words are recalled; Each word recalled is éssigned one point.
To provide a test stoge the‘points are summed, with a maximum

score of eighty-eight points.

f.) Colour Naming and Word Naming

These tests are modifications of; »éé Stroop (1935)
battery and were utilized in the study as measures of the

-,

sbeed of processing.

The test battery is composed of two charts each
measuring 40 cm. x 70 cm., having eight rows with five
pbsitions in each row. The Colour Naming test consists of
colour bars, i.e; red, green, blue and yellow, altéfnated
‘so that each colour is represented ten times over the forty
possible positions. On the Word Naming chart the colour bars
are replaced by the words, red, green, blue and yellow,'
written with black letters on a white background.

In each of the tests the child is asked to verbalize
the stimuli, in rows,.as quickly as possible. 1In the Colour
Naming test he verbalizes the colours by row and in the Word
Naming test the words by row. The child's score is the total

1
number of seconds taken to complete each test.
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g
Tests of reading comprehension

<

a.) The Gates-MacGinitie Reading Tes

The Qates-MacGinitie Comprehension sub-test (Level
D, Form 1) results were used in the pre-test battery to
elicit a percentile rank and grade equivalent score forgeach
child. This group administered test requ{red the child to
read g:aded paragraphs and answer questions by}selecting N
one answer out of a range of four possible answers. The
test is thu; not diagnostic, nor qualitative, but allows

the tester to compare quantitative reading grade equiva-

lent scores within the groups and between the groups.

b. )y The Standard Read{ng Inventory

Qualitative individual QSSessment of each child's
silent reading comprehensioﬁhwere completed, using the
Standard Reaaing Inventory (McC}acken, 1966). Form A
The Inventory has eleven stories for oral reading and
eight stories for silent reading, with a range from!pre—
primer to grade seven. The Manual (1966) reports a
reliability co-efficient of .594 for Form A (Pearson product-

'_ﬁoment correlation). As thererare more passages for oralL
Areading at the lower grade. levels, and as the Form A and ’
Form B (post-test) oral reading passages share similar

subject matter, these passages were used as silent reading .

passages for the purpose of this study.
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~

The test requires the child to read a graded passage
silently, "and then recall the selection in his own words. His
recall of the story is taped, and the tester later tf;nscribes
a verbatim report of the recall. The child's recall is
evaluated with regard to ten specific questions, and his
unaided score reflects the number of correct responses in his
recall. For example, if seven units, of information in the
recall correctly answered‘Z/lo of the péssage questions, his

N
unaided score would be }ecord§d as 7/10, or 70%. If units of
information in the unaided recall do not answer all of the ten
questions: the child is aided in his recall, and asked to
respond to directed questions. Hence an aided recall score

would be the sum total of the questions answered in the unaided

‘recall, plus the aided response to questions. For example, .

-

if the child's unaided recall is 7/10, or 70%, and he correctly
answers the three remaining questions (3/10, or 30%), the total
aided response to the story would be écor;d as 70% (ﬁnaided)

+ 30% = 100% (aided). This allows the.tester to investigate
the child's organization and retrieval of story information,
and in addition his comprehgnsion of the story when supplied
with the organization provided by the questions.

The test also permits tﬁe tester to esfablish a

classroom id?}ructional reading level éor each child. When
ithe child's ;;ded response drops below 707 the child is con-

A '
sidered to be at the frustt&%ion level. The last level where

the child's aided responsé is at 70%, or above, is established
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as his instructional reading level. For example, if the
child scored 707% (aided) on the grade 2.5 passage, and 40%
(aided) on the grade 3.0 passage, his instructional &evel
would be established as grade 2.5.:

Within the present study, the transcriptions of
children's recalls, at their instructional reading levels,
were analyzed according to Fagan'é (1980) protocol analysis.
Each recall was analyzed into clausal units, and the units
as'signed to sepantic categories: namely to one of five possible
categorieé, "text specific' (A), 'text entailed' (B), 'text
experiential' (C), 'text erroneous' (D), and 'text external'
(EY. This qualitative analysis allows the tester partial
access to the processing strategies of the child involved

in a reading comprehension task at his instructional level.

™

The Intervention Phase

The remediation programme for the Experimental B
Group, focusing on simultaneous and successive processiﬁg,
commenced én October lst, 1980, and was concluded on
November l9thl 1980 (see Chapter Four). During this period
the Control Group received reading resource room assistance.

In addition, bSth groups participated in the regular classroom

reading programmes.

The Post-test Battery | 1

The post-test ‘battery was administered to the
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twenty-four children in the study, between November 2lst and
November 28th, 19%0. All the te%ts given in the pre-test
battery’were-re-administered'in drder to determine the effective-
ness of intervention. Alternate, but equivalent, forms of the
Gates-MacGinitie Reading Test, LevellD (Form 2), and tﬁe
Standard Reading Inventory (Form B) were given to each child.
.The Gates-MacGinitie Reading Test was administered as a,group'~
test, but as with the pre-tests, all other tests were |
administeéred individually. The tests were presented in the

sdme order as the pre-test battery.

Scoring of the Pre-test and Post-test Batteries

All the tests within the study were scored by the
writer. The initial screening tests, the tomprehension section
of the Gates-MacGinitie Reading Test, Level D, Fdrm 1, and
the non-verbal sub-test of the Canadian Cognitive Abilities
Test, were scored ifmmediately upon completion in order to
select the sample of subjects. On the pre- and post-test.
administration of the Standard Reading Inventory, unaided aﬁd
aided recalls were écored during the testing sessions, ghd the

!

instructional reading level of each student was established
at that time. Similarly the Digit Span;Forward, Seri;i a;d
Free Recalls and the speed tests were scored during the test-
ing sessions. |

The Meﬁory for Designs, Figure Copying, and the

semantic protocol analysis of the readers' recalls were

4
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scored after the post-testing period to allow for maximum
consistency in scoring, and to permit an inter-rater relia-
bility to be established on each test. The Arrington Formula,

i.e.,

(2 x Agreements)

(2-x Agreeménts) + Disagreements

: (Feifel and Lorge, 1950, p. 5)

was used to éstéblish the degree of inter-rater agreement

on a random sample of eight chiidfen's test respbnéés for

each of the three tests. Judge One for the Memory for Designs

and Figure Copying tests was a faculty member of the University
of Alberta's Educational Psychology Department. Judge One for

the protocol analysis of story recalls was a faculty member

of the University of Alberta's Elementaryiﬁducation Department.

Judge wa, for each of the tests, was .che writer.

: TABLE 3 T ®
Test or Analysis ~ Proportion of Agreement
Amongst the Judges
Memory for Designs .97
Figure Copying ‘ : .95

Semantic Protocol Analysis
a) Division into clausal units .97
b) Assignment to semantic

categories (Fagan, 1980) - .94

L
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The inter-rater agreements would suggest that the criteria
for scoring Memory for Designs, Figure Copying and the

protocol analysis could be applied reliably.

Hypotheses and Rgtionale
_— % R
Hypothesis 1: Improvement in performance on the simultaneous-
| successive test battery, following remediation,
'will be greater for the Experimental Group than

-for the Control Group.

A post-test improvement for both Experimental and
Control Groups may be expécted due to maturation, previous
exposure to the format of the pre-test battery and, possibly,
due to incidental classroom exposure, during the intervention
phase, to tasks that may focus on simultaneous procesaing,y
e.g., building and comparing geometric solids in mathematics,
or successive processing, e.g., clapping rhythms in music.
A greater improvement for the Experimental Group is hypothe-
sized, due to the intensive training on:the task~appropriate
utilization of simultaneous andsuccess;;eprocessing during
remediation. Krywaniuk's (1974) intervention programme for
low achievers in grade three, focusing on successive processing,
facilitate¥ significant post-remedial improvement in the
successive tests (Serial Recall and Free Recall), the
simultaneous tests (Figure Copying and Raven'é Progressive
Coloured Matrices), and the speed test (Colour Naming), for

the Experimental‘Group. Kaufman's (1978) remediation study
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for average aBd below average grade four students also o

Il N

focused on successive processing, and illustrated significant;
L

post-intervention improvement in all the successive and 7
R / -— g
simultaneous tests, other than the Raven' 8 Progre381y£ Coloured

S—ad

S
“"@" ﬁ%
demonstrated pre-post test 1mprovementi&2 the»si‘iltane

r.,& . »
»
suctcessive battery (other than the Raveq\f Proé?ﬂhsﬁyev

Matrices, for the Experimental Group. Thdhgbnb

Coloured Matrices), there was a 51gn1f1Caﬁt Experlmental—‘
Control x Pre-Post interaction which Kaufman attributed to

the effectiveness of the cognitive strategy training programme.
On the basis of these findings it seems appropriate to suggest
that the Experimental Group will demonstrate greater pre-post
improvements than the Control Group on the simultaneous-

successive tests.

Hypothesis 2: Improvement in performance on silent reading
comprehension grade scorés, following remedia-
tion, will be greater for the Experimental

' Group than the Control Group.

During the seven-week intervention period both
groups will be exposed to classroom reading instruction. In
addition the Control Group will be receiving resource foom
assistance in reading. It is anticipated that both Experi-
mental and Control Groups will demonstrate improvement, over
time, in reading comprehension. The Experimental Group will
receive strategy training focused on simultaneous and

successive processing. Reading-appears to rely on the



successful integration of both simultaneous and successive
processes (Kirby and Das, 1977), with the suggestion that
simultaneous processing may be utilized for higher level
comprehension tasks (Cummins and Das, 1977; MecLeod, 1978).
The remediation ta;ks focus on successive a;d simulta:eous
processing, with an emphasis on the latter process; due to
its inferred link 'to the understanding of semantic-gprammatical
relationships (Luria, 1966, a.) and inferencing (McLeod,
1978). The comprehensiqs sub-test of the Gates-MacGinitie
Reading Test, which will be used to test this hypothesis,
requires the child to respond to inferencing questions (45%
of the total questions). In addition, comprehension of the
graded reading material involves the child in understanding
semantic-grammatical relationships across paragraphs. A
.confirmation of this hyppthesis may'%e taken as a de%ghstra-
tion of the successful application of both successive and
simultaneous synthesis, wit% the possible emphasis on the

latter, to the task of reading comprehension at the grades

four, five and six levels.

Hypothesis 3: ‘Improvemer' irn silent reading instructional
levels, foilowing remediation, will be greater
for the Experimental Group than for the

Control Group.

The Standard Reading Inventory will be used to test
this hypothesis. The Gates-MacGinitie allows a quantitative

Experimental-Control x Pre-Post comparison of reading grade
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‘equivalent scores. The Standard Reading Inventory permits
a comparison of the classroom instructional reading levels
of the children, based on an alternate method of assessing
comprehegﬁion. In this task the child iy required to readN
a graded story apnd reconstruct tﬁe‘story verbally. In
addition he may be reqﬁired to answer directed questions.
Aé all the children will be receiving classroom reading
instruction, in addition to either resource room assistanbe

or cognitive strategy training‘ it is amticipated that both

e - e

Experimental and Control Groups will achieye higher pre-post
test instructional reading legelslon the St;ndard Reading
Inventory. However it is hypothesized that the Experimental
Group will demonstrate significantly highér pre-post test
instructional levels than the Control Group, due to the
remediation procedure;. Interver®ion emphasizes the utiliza-
tion of strategies to employ task-appropriate simultaneous- =
successive processes inferred to underlie tasks of reading
comprehension (Kirby and Das, 1977; Cummins and Das, 1977;
McLeod, 1978). Completion of the remedial tasks requires the
child to organize task materials, predict suitable strategies,
verbalize the stages of the task, and summarize the activity.
Participation in the tasks requires the child to classify,
sequence, organize, memorize, predict, synthesize and generalize,
;11 of which, it is suggested, are highly related to the active
storage, processing and retrieval of story information. Hence,

confirmation of this hypothesis, by an Experimental-Control x
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[ . |
Pre-Post test interaction, would suggest the effectiveness of -
cognitive strategy training for the improvement of reading.

comprehensian as measured by story recalls and directed

questions. /

: \
Hypothesis 4a: 1Increase in the prodistion of more 'text ST

specific' (A), 'text entailed’ (Q), and

'text experiential' (C) semantic units

~ within story recalls, following remedia- o
1 tion, will be greater for the Experimental
- . ‘ Group than for the Control Group.
L
- '_' .

Hypothesis &4b: Decrease in,the production df !'text erroneous’
(D) and 'text external* ?E)'Qemantic'units

within story recalls, following remediation,"

~
’ will be greater for the Experimental Group
than for the Control Group.
AY
{ The semantic protocol analysis permits examination

of the quality of the information presented in tzf reader's
recalls of stories. Production of 'text specificf informe‘}
tion implies that the reader islkonsfraiped by the text and
reconstructs verbatim units from theeﬁbsgage:_ Pﬁbduction of .
'text entailed' information suggeste that tﬁenreader is able

to reorganize textual information, summarize and synthesize

ideas from the story and make appropriate inferences. The

reader's production of 'text experiential' information suggests.

& e

that the reader, though not specifically constrained by the 4

in
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text, is utilizing experiential information to continue the
storYline.l The incldsidn of "“text errdneous' and 'text
external' units of informationbsuggests that the reaéer is
experiencing.difficulty wiﬁﬁ summarizing and synthesizing
relationships across paragraphg! and in ﬁaking appropriate
inferences. Hence, the re;der producing largely 'text
specific', 'text entailed', and 'text experiential' semantic
units, would be mbre effective in textual reconstruction thancs
the reader producing la;gely 'text erroneous' and 'text
‘external' units. Rumelhart'(l977) has suggested that reading
comprehension evolves from a simultaneous interaction amongst
'top-down' (semantic-syntactic) and 'bottom-up' (features, '
letters, words) levels. 5as, Kirby and Jarman (1979), in

a parallel manner, suggest that an intégration of simul-

taneous and successive processing, with an emphasis on the

former for high level comprehension tasks, is necessary for

-

sﬁccessful reading comprehension. Goodman (1970 a, 1970 b)
/7 notes that the effective reader reconstructs meaning by pre-
dictihg likely events froﬁ his world knowledge and concepts,
-sampling graphic, ehonic, syntactic anﬂlsgmantic cues to
confirm his predictiqps. Simultaneous processing has been
linked to understanding semantic-syntactic relationships
(Luria, 1966 a), conceptualizing a ges}alt or holistic schema
(Luria, 1966 a), and making inferences (McLeod, 1978).
Successive processing has been linked to the narrative flow
of verbal'language,.the sequencing of features, objects and
events‘(Luria, 1966 a), and isolated word recognition.

(Krywaniuk, 1974; Kéufman, 1978). It is suggested that
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effective comprehension requires the holistic gestalt neces-
sary for understanding relationships within a paragraph, and
equally requires the comprehension of syntactic order,
sequential events, and the ability to sample grapho-phonic
information. Hence, the reader integfa;ing simultaneous

and successive processes may be effective in conceptualizing
the gestalt of a paragraph and in sampling the grapho-phonic
and semantic-syntactic cues to éonform his conceptions and
predictions. Confirmation of Hypotheses 4a and 4b suggests
théhviability of the utilization of cognitive strategy
training, within the framework of the simultaneous-successive
model, for the remediation of reading comprehension dif-

ficulties.

Analysis of the Data

, ¥
A one-way analysis of variance was used to assess

the similarity of pre-test means of the Experimental and
Control Groups on all the test scores in the pre-test battery.
Major analyses consisted of two—way adalyses of
varidnce, Factor A being Groups (Experimental and Control),
and Factor B being Test Scores over Time (Pre/Post). Thus,
repeated measures were involved for Factor B. The independent
variables in the study wére’the Experimental and Control
Groups, and the Pre- and Post testing p?riods. The dependent
variables were the seven tests in the simultanebus—successive

battery and the‘'tests of reading comprehension.‘
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THE INTERVENTION PROGRAMME

Grouping and Scheduling for Intervention

A group of nine to elevén year 01& children who
were recommended for reading résourpe room assistance were
given initial screening at Brookwood Schooi,/gpruce Grove,
and Meridian Heights School, Stony Plain. Twenty-four
children from the group were selected for the study. Pre-
testing on the Stroop tests, the simultaneous and successive
battery, and the silent reading comprehension tést was
conducted between September 15th and 24th, and twelve children
were assigned to the Experimental Group and twelve to a matched
Control Group. Each group consisted of six children from
Brookwood and six from Meridiaﬁ Heights.

The Control Group children received regular reading
instruction in the classroom, and in addition fifteen hours
of small group reading assistance from the resource room
teachers at each schoolJ The children received thirty minutes
of remedial reading instruction, on a daily basis, commencing
on October lst.. The -Experimental Group. received regular
classroom reading instruction, and in addition fifteen hours

of strategy training from the author. Tutoring commenced

© 97
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on‘October‘lst, and took place daily. The children were seen
in éroups of two, to approximate the reading resource room
grouping, and each session was thirty minutes in length. The
remediation sessions were conducted in small, but well-lit,
workrooms at ééch school. |

 with ghe co-operation of the homeroom teachers
regular dail& times for remediation, in reading‘and strategy
training, were assigned to the children in both the Experimental
and Control Groups. The two resource room teachers; at
Brookwood and Meridian Heights, and the author kept a daily
log of attendance and pogt-testing was initiated when each

child had completed the fifteen hours of remedial reading or

strategy training. Post-testing was completed on November 28th.

The Programme

Children experiencing difficulties with acadeﬁic
tasks may be experiencing deficiencies in the coding processes
that underlie the tasks (Das, Kirby and Jarman, 1979). As
an information processor the reader uses simultangousvénd
successive processes, and hence poor readers may inadequately
utilize the processes underlying a reading comprehension task.
As the Krywaniuk (1974) and Kaufman (1978) studies have illus-
trated, training in progessing strategies can facilitate an
improvement iﬁ coding efficiency and improved performance in
academic tasks. 3emediation thus focuses on strategic

behaviour, or teaching the child how to use the processes,
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and aiding the development of, '"effective techniques of
structuring task information in ordet that performance in
completion of the task can be improved" (Das, Kirby and
Jarman, 1979, p. 172). It is recognized that the decision
making or planning unit of the brain bears responsibility
for when to utilize thg appropriate processes for a particular
task (Das, Kirby and Jarman, 1979). ,
Previous studies (Krywaniuk, 1974 and Kaufman, 1978)
have examined the effects of strategy training on coding and
school achievement, and have emphasized successive processing
primarily during the intervention phase. This study was

)

designed to examine the effectiveness of training both simul-
taneous and successivehprocessing on coding and children's |
silent reading comprehension. When designing the intervention
programme the, ''integrative activity of the cerebral cortex”
(Luria, 1966 b , P 74) was acknowledged and hence the
impossibility of isolating the two basic forms of integrating
incoming information, namely simultaneous and successive
processes. The two processes, tﬁbugh having unique character-
istics, share an interactive interdependence in coding
information. The remediation tasks were designed to place
primary focus on e1tﬁ$r simultaneous or successive processing,

though it is evident that a neat separatlon is not possible.
The child's verbalizatidn of task procedures was
actively encouraged in the intervention programme, so that

strategies used could be monitored. Verbalization was also
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advocated to aid the child in summarizing and organizing his
ideas, as Das, Kirby and Jarman (1979) have reported that two
difficulties experienced by the low-achieving child are that:
(1) he not only does not organize his material,
but he may not realize the necessity to do so;

(2) he does not use whatever verbal-successive
skills he has in solving a problem (p. 159).

Jensen (1966, a.) haé emphasized the active role of verbal
mediation in problem solving, learning and retention of
information. He defines verbal mediation as, 'thinking out
loud" (1966 b , p. 101), or, "'talking' to oneself in relevant
ways'" (1966 b , p. 101), as an aid to concept deveiopment and
solving problems. Flavell (1970) views mediation and '"think-
ing" (p; 195) as synonymous, and verbal mediation, e.g.,
spontaneous verbal rehearsal, as a ''problem-solving strategy'
(ﬁ: 195), which informs one that ''the problem has indeed
engaged his (the child's) attention and energies" (p. 195).
Jensen (1966 b ) views verbal mediation not‘only.as a
facilitatbr for problem solving in a specific context but

also as an aid to transfer or generalization of strategies.

AIt is suggested that the child who is not using mediational
techmiques makes a direct motor résponse to the incoming
stimuli. The mediating learner reacts to sensory stimuli
through a network of symbolic or verbal associations and
responds ‘to these. Hence the child using verbal mediation
may not be bound to react to stimuli in a specific context,

but may be able to transfer the experiences and reactions,
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through association, to other situations. Thus verbal ﬁedia-
tion was encouraged and emphasized in the strategy training '
tasks to enable the aﬁthor to monitor the éﬁild's approach to
an activity, as a problem-solving strategy for the child, and
also as é potential facilitator for generalization of strategic

behaviours.
The Tasks

At the conclusion of each task a description of the
primary focus of the intervention procedure has been summarized,
and illustrative selections of the children's verablizations

have been included. Appendix B provides examples of the task

materials.

Task 1: TRACKING (An adaptation of a pre-school

diagnostic test (Venger and Kholmovskaya, 1978).)

A large card (55 cm. x 70 cm.) was pinned on the
wall just above desk height from the floor. On the card
was a line drawing of a map of a 'village' of thirty-two\
numbered houses, twenty-four lettered fir trees, toadstool
landmarks, five main roads and several §ide streets. Twenty-
two tracking cards (l8 cm. x 12 cm:) were placed on a desk in
front of the wall magp Eleven of the trackiﬁg cafds’illustrated
a line drawing from a starting point to a specific, numbered
house, and eleven illusgfated a journey from the same starting

position to a lettered fif tree. The tracking card map out-

lined the roads and street intersections, and the child's
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task was to survey the card and the village map and locate
the number of the house or thé letter of the tree. Task la
asked the child to complete ;he house-tracking cards and
Task 1b to complete the tree-tracking cards. Three timed
trials were allowed for each task. i

Step 1: The card of the village map was hung on
thebwall at the child's eye-level. A desk was placed in front
of the map,‘and the eleven Task la cards were positioned on
the desk. The teacher explaineéd to the child that:

a) each tracking card was a journey from a 'tuft of
grass', at the start, to a hoﬁse.

b) he was to imagine that heswas the village mailman
and had to deliver a letter to the house shown on
the tracking card.

c) . the map had to be surveyed and the tracking card
used to find the correc£ house. Careful attention
had to be paid to the directions of thelstreets and
the landmarks on the tracking card and the map.

d) the house number had to be written on the ‘answer
sheet, e.g., Card 1 = House 3.

e) the task would be timed, i.e., completion of all
eleven cards, and he should find the houses as
rapidly as possible.

> The child was asked to explain the task, to check that he had
understood the directions. If the child was unable to

verbalize the directions a spare, trial journey card was
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produced and the teacher re-explained the task instructions,
and asked the child to repeat them in his own words.

.Steg 2: The chilabcompleted the eleven tracking
cards.in Task 1la, py locating each house and marking the
house number on a prepared piece of paper. The'task was timed.

SjeE 3: The child's location of the houses was
checked, and he was asked to verbalize his procedure on
seyeral cards, e.g. ”I‘knew the road had to go straight up
to the fir tree,‘and then I went to the right. I passed the
second intersection, travelled to the first house and delivered
the letter to house thirty-two". 'If‘the child made errors the
teacher asked him tg re-do the journey, verbalizing the route,
until he reached the correct house. |

| Step 4: The child repéated the timed task twice
more. Between each timed trial the child was asked to sum-
marize the task, and discussion focused on the strategies and
clues used to complete the journeys more rapidly, e.g., shape
cﬂ\the roads, distances and landmarks.

Step 5: During the next teaching session the child
reviewed the task~and was asked to complete the eleven cards
on Task 1b, where the child was asked tb complete a tracking
journey to a fir tree, in order to meet a friend. The child
was giveﬁ three timed trials on Iask 1b, witﬁ the object of
completing the task more speedily on each trial. Strategies
of visual searching, and using visual clues‘and landmarks,

were reviewed between each timed trial.
4
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Step 6: Summary of Tasks la and 1b: Discussion
and directed questions focused on verbalization of the stéges
in the task, and reviewed the importance of organized visual
scanning, and using all available clues, such as landmarks,
distance between intersections, and comparative shapes of the
roads on the map and the tracking card.

Task Focus: Primarily the task was designed to
focus on simultaneous ﬁrocessing. Simultaneous synthesis or
the "integration of the individual stimuli arriving in the
brain into, simultaneous, and primarily spatial groups"
(Luria, 1966, p. 14), would be the most effective processing
strategy to survey both the map of the village and the line
drawing on the tracking card. Successful completion of the #w
journey involved preserving the spatial relationships amongst,
roads, streets, houses, trees and toadstools, and comparing
the spatial organization with the tracking map. Verbalization
of the journey invoived both siﬁultaneous and successive
coding. Simultaneous processing would be used for surveying
the tracking card and map as the journey>was described, and
successive processing fqr sequencing the narrative chain of
events from start to completion, e.g., "First I travelled
straight up, and then I turned left at the second toadstool".

The children's verbalizations aided in the investiga-
tion of the strategies used for the task; Two children had
very slow times on the firs; timed trial of Task la. HThough

neither child produced spontaneous verbalization, when asked
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to explain how they completed the task they made the following

responses,

Steven:

Ronnie:

"First I pointed a bit of the way on my card, then
I checked on the map, then I pointed a bit further
to the next turn-off."

"I look at the intersections one at a time. I

count, this one, then this one, then this,k"

demonstrating that they were using primarily a successive

strategy to complete the task. At the 'completion of trial

three, when each of their timed trials was less than half of

the speed

Steven:

of the first attempt, they explained,
"I looked for the shape. By the end I could tell
at a glance. I learned to ignore half the map. 1

just looked at one side or another. If I wanted to

be fast I just looked at the road directions in a

Ronnie:

appearing

glance.
"Now I look at the distances and judge it ... and
if the roads twist, and whether it's left or right
of the ﬁain road,"

to demonstrate a change to the more successful, task:

appfopriate, simultaneous processing strategy.

Task

2: MAGIC WINDOW (Adapted from the Magic Window Test,

common obj

Kaufman Assessment Battery for Children, Kaufman,

A.S., and Kaufman, N.L., 1980).

The child's task Mas to identify a picture of a

ect, when the object was partially revealed through
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a5.5cm. x .5 cm. slit. The pictures were presented on

revolving discs and part of the object was constantly survey-

able through the window slit. The disc was numbered from one
to five, at the back, to allow the teacher to gauge the timing
of a five second revolution of the disc. As the disc was
revolved the picture was gradually revealed in the narrow
window. Six discs, with eight objects pictured on each

wheel, were presented to eéch child. Discs one to five were

not ranked in order of difficulty, though disc six was more

difficult as the pictures were black and white line drawings,
with no colour to aid identification.
Step 1: Task directions were given to the child.

The teacher explained that:

a) picfures would appear in the window slit as the
disc was revolved.

b)  only part of the picture would be revealed at any

one time.

c) as the disc revolved the object'§ould be shown, and
the‘aim of the task was to predict what the picture
might be’when only half of it had been Fevealed, and
to identify it entirely when all the object had been
exposed.

The child was asked to summarize the directions to ensure that

he had understood the task.

' Step 2: The teacher sat opposite the ch}ld and

placed disc one upright on the table, so that “the child could
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see the window slit clearly, and the teacher would revolve

the disc smoothly. The disc was revolved half-way on the
first picture, to the 2.5 marker (2.5 seconds), and the child
was asked to predict what the object was going to be. To
focus on a synthesis of elements, or relationships, the child
was asked direct questions, e.g., '"'Why do you thinﬂ it is a
fish?", "Could it be anything . 'se?", or, "Why don't you think
its a lizard?" The child wgs also encouraged to verbalize his
thoughts spontaneously, e.g., "I think it's a mouse. It has
a long tail and the body looks small and furry."

Step 3: The wheel was revolved to complete the
picture (an additional 2.5 seconds), and the child was asked
to change or confirm his earlier prediction, and give reasons
for his answer.

Step 4: If the child was unable to identify the
completed object Steps 2 and 3 were repeated, without the five
second time constraint. As the wheel was revolved slowly the
child was asked to verbalize about all that he could see. If
the child was still unable to identify thc picfure the teacher
revolved the disc once more and ‘modeled' a verbalization that
emphasized observation'of parts and a synthesis of parts into
wholes.

Step 5: The procedures were repeated with the other
five discs. ¢

Step 6: Summary of the task: The child was asked

to summarize the task and directed discussion focused on
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obtaining clues from the pictures, fusing parts into who}eau
and the value of prediction and confirmini or changing one's - -
prediction on the basis of new or further inférmation.

Task Focus: This task was designed to have a
simultaneous processing emphasis. - The task demanded that
the child synthesized parts or elements into meaningful th%es.
The child effected 'closure' by surveyingthe object and e
concéptualizing the spatial felationships amongst the parts.

A secondary focus was in successive processing, through the '
child's narragive verbalization of what he had seen. Though
e child's sequential narration emphasized successive pro-
cessing, prediction of~the nature of the object when partially
rev. -.ed focused on simultaneous synthesis, as the child
needed to integrate the spatial information alreédy received
to effect a.meaningful closure. Checking the prediction
equally stressed simultaneous processing as the child had to
preserve the relationships synthesized from the first part of
the picture to compare with the new information, as the latter
half of the picture was revealed.

The following examples of the children's verbaliza-
tions illustrate the synthesis of parts into wholes, the
preservation of spatial relationships as predictions were
checked, and the confirming reasons for the final decisions
on object identity:

Shannon: "I think it's a snake. It has a long neck. It

could be a dinosaur. No ... I don't think so,
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there's no brain bump on the head. Yes I was right.

It's a snake ... the body's all curvy and the head

”

fits." (Snake)

o

Ronnie: "It's a building, no ... yes like a cabin. No it's
“ a fence ... a gate and a fence. There's hinges on
the gate andvit's open." (Gate)
Nicole: "It's a square box, fto a block ... on no it's a

table I think.  Sure, it has legs; but it looked

. like a block you know.'" (Table) .o
Russell: "It's a duck Iﬁthink ... I know it's a hawk 'cos '

it don't have a duck's beak either." (Eagle)

Task 3: SHAPE DESIGNS

'Table-Top Logical Elements' (Philograph Publications),
a box of forty-eight solid plaétic shapes, was used for this
task. The box of shapes éontained circles, reétangles,
squgres and triangles in threé.coloués‘(red, blue and yellow),
two siz€§‘§nd~two thicknesses. The tea;her had one box and .
the chila-ﬁas given another, exactly similar box. Two sets
of designs were made, Set A with five levels of difficulty
and three designs at each level,'and Set B @ith fou; levels
of difficulty and three desiéns at each level. The designs
ranged\from a simple combination of three shapes, differing
only in colour, to a complex combination of six shapes, differ-

ing along dimensions of colour, shape, size and thickness.

At each level of difficulty three tasks of comparable éomplexity
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1

were planned. Thé child's task was to study a design made by
the teacher, for ten seconds, and’then to reproduce the design
with his own coloured shapes. The child started on Set A,
1eyel one, whd worked through»to the complex level of Set B,
level four. _ -

Step l:”-iﬁtraduction: Before the task began the
child was encouraged to explore the coloured sHapes, and to
verbalize the similarities and differences he observed. 1In
this manner the teacher checked that the child had noted
diffefences in colour, shape, thickness aﬁd size,‘and could
also label the shapes as circles, squares;'rectangles and .
triangles. |

| Step 2: Task directions: The child was told that,‘

a) certain coloured shapes would be shown, arranged

in a design.

b) the design would be exposed foxr ten seconds and then
covered.
c) the task would be to reproduce the design accurately.

The child was asked to repeat the task directions to ensure
that he had understood the explanation. | |

Step 3: The teacher constructed the first design
in Set A, behind a screen made of white card. The design was
exposed to the child for ten seconds and then covered by the
white card. The child made his copy of the design using his
plastic shapes. .He was encouraged to télk about the-design,

h J
and spontaneous verbalizations and strategies were noted by
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the teacher, e.g., "The big blue rectangle has a red circle
below and a yellow circle under that', or, "It looks like a
red and yellow snowman with a big blue hat'. The verbaliza-

tion of the shape design emphasized discussion of the relation-

.

ships between elements that composed the whole design, either
through noting.the proximity of shapes and their spatial
relationship within the patter'¥"5r through an associative
process, e.g., "It looks like a truck".

Step 4: If thé child was unable to reproduce the
design accurately the model design was revealed, and the
child was asked to verbalize the relétionships within the
pattern, either in tefms of shapes, colours, sizes and spaces,
-or in terms of associations, e.g., ""What does it look like?".
The design would be covered once more and the child asked to
conéfruct it agaiﬁ.

Step 5: The child progressed through the Set A
designs on one day, and at the end of the session was asked
to summafize the task. Quesfions and discussion focused on
surveying the model design, and on using clues to aid the
memoriiation of parte and their relationship within the whole ,;;
design. Three strategies emérged that proved to be éffective,
two associative ones, i.e.)*fWhat does it look 1like?", and,

""Makes up a story about it") and one where the proximity and

spatial relationships were.overtly noted, i.e., "next to",

""below", "a space', and, "above'". These three strategies were
N _

noted on aychart.

N
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Step 6: The next day the task was reviewed by the -
child, and the three strategies noted on the chart the previous
day wére discussed.

Step 7: The child worked through the Set B designs,
repeating the pfogedures-iﬁ steps three to five.

Step 8: Task summary: With the aid of the chart
the child summarized the task, and’the effective strategies
Qere reviewed. As a concluding activigy the child made up
two designs, one that he thought coulg best be reproduced
by associaﬁive processes, and one design where noting proximity
and spatial relationships could be the primary focus for
attention. '

- Task Focus: The fask was designed ﬁo focus on
simultanéous»processing. The pattern was surveyable as a
whole and to reproduce it the child needed to observe and
integrate the spatial relationships amongst the'shapes. Part
discrimination of colour, shape, thinkness apdréize-had to -
receive attention, and the parts had to be geen within their
spatial relationship to the whole design. .Children who
préferred the associative techniques as primafy'strategies
were:aséociating meaning to the 'global', whole design; and
then attending to discriminating parts, before fusing them'
into a simultaneous scheme. The children who rarely used the
associative strategies, nevertheless appeared to code in a
simultaneous ﬁanner, noting the épatial proximity and relation-

ship of the parts and synﬁhesiiing them into a whole shape
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design. Verbalization, or recall of strategies used to com-

plete the task, placed a secondary ehphasis on the successive -

nature of narrative speech.

Thg following verbalizations illustrate the children's
descriptibns of how théy conceived the task. The first set of
examples are from children who wére using simultaneoué process-
ing and associative strategies.

Ronnie: "It looks like a fishing dock, and I pretended I'd
got three fish for the three blue ends."

Susan: "It's like a wiﬁking parrot. The beak is red and
there's one red round eye, and a triangle for the
other ... that's the one that's winking."

Brent: "I thought of Mickey Mouselrolled out flat and
squashed py a roller. See he's got red egrs.(small
circlesz, and a blue nose (circle), because he's
out of oxygenL”

Nicole: "It's a clown face, one side yellow, the other blue,
and red eyes and a red lipsticky mouth."

Russell: "It's a truck with a round window in the cab and a
spare wheel on top." |

A small number of children appeared to process several designs

in a successive manner.

Steven: "Well first I said red square ... like I said first
red, then blue, then yellow to remember ... then the

first colours, red and blue, for the circles.”
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Blain: "I split it in my head into three bits. First I
said there's a circle, then I said the rectangle
and last I thought there's a triangle.
The verbéiizations provide an insight into how the task was
processed, and these recalls do appear to indicate a successive
approach, which was effective for the child. However it is
equally possible that the child processed in a simultaneous
manner, and the narrative sequential nature of the recdll
superihposed a later successive focus du}ing the task

explanation. :

Task 4: MATRIX LETTERS (Adapted from Matrix Letters,

Kaufman, 1978)

The child Was.taﬁght to memorize a sequence of
randomly chosen letters within a five-cell matrix. Each cell
of the matrix measured 4 cm. x 4 cm., and contained one letter.
No letter appeared more than once'in each matrix. The matrix
was designed as a cross, with one central cell, and one cell
on eéch of the four sides. Each matrix was drawn on a 21 cm. x
28 cm. piece of white paper. The child was shown the complete
"matrix containing one letter in each of the five cells. Then
. the child was shown the matrix letters in five stages, with
one letter revealed at each stage, i.e., page one revealed the
- matrix outline.with the top cell'letter shown and the other
cells empty; page two showed all the célls empty except for

the letter in the left-hand side cell, etc. Hence the child
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was shown the letters in sequence in a series of five presenté-
tions of the matrix. After progressing through the'sequence
the child was asked to recall the letters, in order, on a blank
métrix whiéh was covered with a clear plastic shéet. The child
wrote the letters on the plastic using a washable iﬁk marker,
and after each completed matrix the sheet was wiped with a
damp cloth. .
Step 1: Task directions: The child was told that,
a) he would be shown a group of five letters and
allowed time Eo"study them.
b) he should indicate, "First this one, then this
one ...,'" etc., as the letters were revéaled,

naming each letter and pointing to the relevanp‘
square. . |
c) he would be asked to write the letters on the
plastic sheet, in the same position that he saw
them.
The child was asked to explain the directions to ensure that
he had understood the stages of the task.

Step 2: The child was shown the first matrix, each
cell containing one letter, for five seconds. The child
pointed to and named the 'letters in each cell.

Step 3: The child was shown the five matrices, énd

guided through the sequence pf letters, e.g., "First the B',

as he pointed to the top cell on the first matrix.
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Step 4: The child recalled the letters and wrote
them on the blank matrix.

Step 5: If the child was unable to recall the five -
letters in the correct order steps two to four were repeﬁted.
However on this second trial the child was encouraged to point
to the blank cells on the matrix and rehearse the lettefs

verbally, or silently in his mind, e.g.,

Child: "First the B." (Pointed .to the B.)

Child: '"First the B (p01nt1ng to the blank first cell) then

the X" (p01nt1ng to the letter).
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Child: 'First the B (pointing to thé blank‘first cell) then
the X (peointing to the blank second cell), and :-airlly
the N" (pointing to the letter). |

Hé was then asked to write the letters on the blank matrix.

Step 6: The other five matrices were presented and
the child completed them following'the same procehgres.

Step 7: Task summary: The child was asked to sum-
marize the task and discussion focuseé' on visual search .
patterns, verbalization to aid in serial recall, and the
usefulness of rehearsal as a memory strategy.

Task Focus: The task was designed Eo focus on
successive processing. The child was guided sequentially
through a series of five numbers,‘and asked to verbalize the
order'indicating, "first this, and~then this ...", etc. The
task presentation thus emphasized the integration of the
letters, "arriving consecutively in the brain'' (Luria, 1966,
pP- 74), into successive series. The successive nature of

narrative speech, verbalizing .serial order directions, rein-

forced the sequential processing format of the task.
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The children's comments offered the teacher a way
of noting the strategies that may have been used to cdﬁplete
the task. Several children immediatel¥ appeared to use a

successive processing strategy.

Blaipn "Well I think out the letters, Bj then B, X,’%yen
B, X, N, and I say it in my head." {‘  ‘

Daniel: "I use five fingers. I put'one down for each®
letter ... like when I see ﬁ, I think B, and put

my thumb down."
However a small group of children appeared to be relying on
the first matrix where‘the letters were printed in each cell,
and possibiy were relying on é simultaneous-processing strategy.
Russellf "It confuses me when I go through all the letters

one after another. I like the first sheet. I get
\

N in the middle and it'é like a star with letters_l\n>\

LIRS

next to it .. then I remember.'

Myrick: "Can you show me the first picture again after

we've gone through all the bits. I can get the °
boxes next to each other when I see them all. Thé

\

bits make me forget." ' v

Sy

When the letters were presented in a sequential chain these
chil'dren did not seem able to integrate or synthesize them,
so that oneiletter evoked the response of the next létter’in
the series.  The children werefgiveﬁ three trials, studying
the 'global' matrix of fivé letters, but were not able to

recall the set of letters using their strategy. Hence,
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step five was utilized with these children, pointing to the
blank cells and rehearsing the letters at the same time. This

appeared to be an effective successive strategy.

Task 5: MATRIX NUMBERS (Adapted from Matrix Numbers,

Kaufman, 1980)

This task involved the child memorizing a sequence
of numbers within'a five cell smatrix. The matrix design and
presentation followed the same pattern and procedures as
Matrix Lettéré,\the only difference being that randomly chosen
numbers replaced the letters in each cell.

Step 1: Task directions: The child was told that,

a) he would be shown a group of five numbers and
allowed time to study them.
b) he should indicate, "First ..., second ...," as the
numbers were shown, naming each number and pointing
to the éorrect square.

) just as in the letter fask, he would be asked to
write the numbers on a plastic sﬁeet, in the same
position that he saw them.

The child was asked to explain’tﬁe instructions to ens%te
.that he had understood the task. |

Step 2: The child was shown the first matrix, éach

cell containing one number, for five seconds. The child

*

pointed to each number and named it, verbalizing, "First ...,

second ...,'" etc.
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Step 3: The child was shown the remaining matrices,
in order, and encouraged to verbalize the sequence of numbers.

Step 4: The child was given the blank matrix and
asked to recall the numbers and write them in order.

Step 5: If the child was unable to recall the
numbers accurately he was reminded of the rehearsal strategy
use&\in step five ofuMatrix Letters. On a second trial he
was encouraged to use this strategy, verbalizing the numbers
as they appeared on each matrix, but also pointing at the
blank cells and rehearsing those numbers silently to himsélf.
He %as then asked to recall the numbers and write them in
order on the blank matrix.

Step 6: The other five number matrices wefe
preéented and the child cSmpleted them following the same
procedures.

Step 7: Task summary: At the completion of the
six number matrices the child was asked to summarize the task.
As in Matrix Lettefs, discussion focused on visual search
.pétterns, verbalization to aid in the recall of the serial
ordering of numbers, and rehearsal_as a memory strategy.

* Task Focus: For the reasons presented in Matrix
Letters this task fopused on successive'processing. The
children appeared to be using successive synthesis for the
task, as the teacher observed that all the students wrote

down the numbers on the blank matrix in the order presented

in the original matrix, i.e., they wrote the number first in
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the cell presented first, and the second number in the cell
presented second, etc. None of the children verbalized a
concern that the sequential breakdown of the matrices inter-
fered with memory processes, and none requested to be shown
only the first matrix with the numbers in each cell. One of
the children who had made this request in Matrix Letters was
asked to explain the strategy he used to remember the numbers,
Myfick:l Well I see a number and think it, then next time
I see an empty box and I think the old number, and
then say the new number I see. I pretend the old
number is there and say it over to myself ... then
I say the new number,
illustrating Myrick's use of the step five rehearsal strategy,

and successive processing of the task material.

Task 6: PICTURE STORY SEQUENCING (Modified from
Kaufman's (1978), Picture Story Arrangmenet
task, and using the Photo Series A and B kit
from the Kaufman Assessment Battery for
Children (Kaufman, A.S., and Kaufman, N.L.,
1980)).

The Picture Story Sequencing task consisted of four
sub-tasks, ranging from the simple level of arfanging four
pictures in a sequence, to the more complex level of arranging
ten pictures to tell a correctly ordered story. Task 6a

required the child to sequence seven stories, each containing
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four pictures. In Task 6b the child was asked to sequence
s5ix sto;i&é; each containing five pictures, and in Task 6¢c
he had to reconstruct nine stories, with six pictures reduired
for each story. The final task, 6d, was‘more complex in that
the child had to build five stories, one with seven’pictures,
one with eight, two with nine, and one with ten pictures. The
pictures in each task were coloﬁfed photographs mounted on
10 cm. x 15 cm. white cards. Each of the sets of pictures,
within each sub-task, depicted a complete story or event, and
each picture was lettered on the back of the card to indicate
the correct position in the~seqﬁeﬁce. The subtasks were
presented té each child in an order of increasing difficulty,}
i.e., beginning with Task 6a, with foﬁr cards in a picture
‘story, and finishing with the ten card story sequence in
Task 6d. The child's .task was to order each of the stories
into a correct and meaningful story order.

Step 1: The cards for the first picture story in
Task 6a were placed in a random arrangement on the table,
facing the child. The task was introduced by explaining to
the child that,

a) the cards contained photographs that told a story

-

when placed in the‘hgrrect order. . AN

b) the cards were presently not in the correct story

order.
c) the cards needed to be rearranged so that they told
a sensible story. g

v}
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"

d) he should indicate, "First this picture, sécond e

»

etc., as he reconstructed the story. ‘  »
e) after the stéry was completed hé Qould be asked to
provide a title that best described the events of
the story, and also he would be asked to decide
what may happen next in the story,.or what happened

before the first pictured event.

/ The child was asked to explain the task directions to check

that he had understood them.
Step 2: The child was asked to study the pictures

in the first story series, and to arrange them in order,

verbalizing, "First this picture, second ...," etc. Any
spontaneous strategies were noted, e.g., verbalizations,

hesitations or self-corrections.

Step 3:. The child was asked to regtell the story,

by pointing at each picture and verbalizing the chain of

"

events, e.g., ''First . happens, and secondly .:., etc.

-~ Step 4: The child was asked to supply a title that
bedt described the gventé in the story.sequence. He was also
/ ) ,
_ asked tg give réasons to support the suitability of his title.

-~

Step 5: The child was dsked to predict a suitable

beginning Q;Jending to the story in one of two ways:

P

a) lﬁ& pxetendi;g he was the photographer and drawing
‘ a facsimile of a final or initial photograph in the

series with a felt marking pen on a plastic sheet.’
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. b) by gescribing the next or preceding event verbally.
He was always>asked to give reasons to support his predictions.
Step 6: If tne child's arrangement of pictures was
inaccurate and the child was unable to correct it, the teacher
would offer organizational assistance by using one of the
following procedures:
a) by'providing the initial picture in the story and
asking the child to complete the sequence.
b) by limiting thé pictures to the presentation of
the first half and then the sécond half of the
story sequence; so that the child ordered the
sequence of events within a restricted range of
pictures.
Léter in the session the child was asked‘to reconstruct the
story sequence once more, with no organizational aid from the
teacher. '
Sp p 7: Task summary: The child was asked to
. verbalize the stages of the task. Discussion focused on
the verbal recall ef the story events, and the useful strategy
of ordéring the ;ctions or chain of events in a story. Clues
used in ordering the story évents'were discussed, e.g., the
diminishing amount of food on a plate, or the body position
of a person feeding the swans. Findiﬁg titles and predicting
‘events were reviewed and the child was asked to summarize |
clues énd key story i&eas that helped him with those tasks.

Task Focus: The task was designed to focus primarily

on successive processing, the child ordering a series of events
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into a serial chain,- and reinforcing the sequegping through

verbalization of, fFirst tﬁis happened, and then this ...,%..
etc. However simultaneous prdcessing was interwoven through
the task procedures. To order the events_in the story t??
xchild had to survey the whole and the parts that integratively
composed the'wholé. Events, and spatial positions had to be
compared across the photographs, and connecting ideational
relationships formed. Giving the story a title focused on
simultaneous processing as the child needed to synthesize

the relationships‘that characterized the story as a 'global’
whole. To predict initial and final segments of the story

a synthesis of key relationships within the picture series,
and an overall conceptualiz;tion of a story schema were
necessary.

Due to the nature of thé task design, and the
successive format of cﬁe verbalized recall, the children
explained their ordering of the pictures in a serial manner:
Russell: '"First I noticed the candle was big and someone

was lightingyitr then second it was littler, third

it was even littler and fourth it was nearly out."
Daniel: "Well first off she's coming up to the ducks (swans),

second she bends and this duck comes to eat.v Third,
all the ducks want food but she's only bread for

one, so in the last picture they all go ... they

know only one duck'll be fed, but I bet she gets more

food from the car and then the others'll come back."
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The first recall.illustrated a bare structure of
serial ordering, though giving evidence that the child had
‘surveyed the whole, and noted tﬁe time and cause and effect
relationships between lighting the candle and its burning
dawﬁ. The second recall also providéd evidence of successive
processing, though his inferences may indicate that the child \
has ihtegrated the relationships of ideas within the story
into a story schema of simultaneous natﬁre. It was interest-
ing to note that the children who made inferences had little
difficulty suggestjmp suitable titles,

Daniel: "A Candlelit Dinner', '"Feeding the Dﬁcks”, "The

Moving Car ", dnd 'Building a Toy Log Cabin”._
Nicole: ”Firét SQiﬁming Lesson'', "A Balloon Blowing4up”

Competition", ”The Popsicle Stick House', and

"Icing a Chocolate Cake',
whereas several children, who experienced little difficulty
with the Vérbalization ég\story events, did have prbblems when
they appeared to use prima;ily successive processes to provide -
a story title, .

Russell: ‘”Candles that are big, and get lit, and they get
littler and littler;" |

Katherine:'Water gets deepe; to the waist, and deeper then to
the neck ... in tﬁe lake."

Steven: "Well this cake gets made, and they put icing on and

it's finished.
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The latter children appeared to. create a miniature 'chain of
. . . .
events', rather than a more global and inclusive title state-

ment.

Task 7: COMMUNITY PUZZLE

For this task the child was asked to construct a
large 91 cm. x 60 cm. colourfﬁl puzzle mounted on heavy card
and depicfing a city scene with a wide range df activities,
streets, bﬁildings and park areas (Community Picture Puzzle
11, Developmental Learping Maferials). There were. eighteen
straight-edged pieces iﬂithe puzzle, providing a minimum of
the shape clues usual in a regular jigsaw puzzle. A small,
27.5 em. x 21 cm., black and white picture of the scene was
provided. To construct the community puzzle -the child needed
to survey the black and white picture, and the puzzle pieces,
to note how the séparate activities, roads, buildings and
parks.related to each other and gé the whole scene. The
child had to preserve these primarily spatial relationships
to reconstruct the scene accurately. Dirécted questioning i‘};
by the teaeher provided the opportunity for visual tracking
of various journeys that were possible within the context of
the map; e.g., ;Hé child was asked to survey the mdp and
find ;he faitest route by which the mailmaq could reach the
school. After silently working out the réﬁte the Child was

asked to recount the joufney verbally.
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Step 1: The child was provided with the puzzle
pieces laid on the floor in random orde;L'and the black and
white picture of the scene. He was told that,

a) the black and white picture was a small picture
of the large scene on the jigsaw, when it was put
together accurafely.

b)  the task was to build the jigsaw as quickly as
possible, using the small picture as a gu?de, and
any clues that were on the jigsaw pieces.

c) the task would be fimed, and over two days he would
Bé allowed three trials.

The child was:asked to explain the instructions to check that
he had understood the task.

Step 2: The child constructed the jigsaw and his
time was recorded.

Step 3: .The child was asked ts explain the strategies
he had used to complete'the task, and the clues he had received
from the black and white picture and the jigsaw pieces/ The
child was asked to'suggest techniques he could use to complete
the jigsaw more rapidly. 'Two children were unable to explain
their strategies, as they found the task extremely difficult
on.the first trial. Both children requested assistance af%er
speﬁding thirteen and-fifteen minutes, respectively, attempting
to construct the jigsaw. The teacher noted that sevefal of
the puzzle pieces had been inaccurately blaced, and that both

‘children rarely looked at the black and white picture during
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construction, relying on a random stFategy of picking up the
nearest puzzle pieces and matching'tﬁem on the’basis of a
.small detail, e.g., grass, a duckponh or a tree. With these
childfen discuséiqn emphasized use o& the pict;re guide,
visual scanning techniques, and the Eonsideration of the
spatial relationships within the whqie, e.g., ''What is next
to the park?" e |

‘Step 4: The child completed two more timed trials
in constructing-the puzzle, and the times were recorded.

Step 5: After the third timed trial the child was
asked to visualize the journeys of peop’e pictured in the
jigsaw puzzle, e.g., 'the boy with the k. e to go swimming
.at the Y.M.C.A.", or, "the taxi driver to the hospital'. The
child was asked to locate the person and the destination, and
visualize the journey in his mind.’ The child was then asked
to describe the journeygverbally.

Step 6: Task summary: Théfchild was ‘asked to review
the strategies he had used . to comﬁlete the task. Diséussion
focused on the use of visual scanning patterns, spatial
relationships within the guide and puzzle, e.g., the relation-
ship of a person to a building or a park to a store, or detail
clues>on the puzzle pieces, and the shape of the part in-
relation to the whole jigsaw. The unity of the parts within
the whole was emphasizédiin reviewing the 'journeys' of people

travelling from one section of the puzzle to another.
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Task Focus:. ?rimarily the task focused on
simultaneous procgssing. Luria (1966 b), noted:

When we glance at a complicated.picture, we do

not at once perceive all its parts, but, examin-

ing them gradually, we distinguish their essential

elements (those giving maximal information) and

we synthesize them into a single entity, a

unified visual structure (pp. 74-75).

During the task the child was required to scan the detailed
“guide piéture, discriminate details and features, and integrate
the essentgdial spatial relationships amongst the roads,\build-'
.ings, people and pictured events, to create a unified, total
jigsaw. The visualized 'journeys', linkiﬁg specified people
'in the jigsaw to locations, also placed emphasis on the coding
of spatial relationships and the conceptualization of a
unified schema. Verbalization of the"journQYS' emphasized
successive processing,-as the child explainsg the chain of
events or sequence of landmarks necessary for the pefson to
reach his goal location.

The children's verbalizations provided ‘an interé@ting
insight into their task strategies. ‘The two children who
initially appeared confused by the task, and could not complete
it, were asﬁed how they thought they might be able to finish
the puzzle=n

Ronnie: "I'm not sure what I do ... like there's so many

pieces."®
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Katherine:"I can't ... you see there's pieces missing. I
looked all over for the other bit of this tree but
it's not here, there's got to be a piece missing."

After thorough strategy discussions (step 3), these children

‘were encouraged to re-build the puzzle, télking through the

relationships and clues as they constructed it. Ronnie then

explained: |
"I can look at the little picture (the Black and
white picture guide) more and see what's happening
and what's next to what. I get the road part okay
(the one-way street on the left side of the map),
but over there (the park area, factory and school
on the right side), ... well that'll take time."

demonstrating that:-he had integrated information into a

meaningful- spatial scheme from one half of the picture, b.r

had as 'yet been unable to discriminate parts on the right

side of the puzzle, to éynthesize or fuse into a unified whole.
However most of the children reported strategies

that indicated a focus og)simultaneous processing:.

Blain: "I look. for three thiﬁgs that tie in the picture,
the one-wéy étieet, the second road and the river
that goes throtigh the top of the ficture.”

Steven: "I get my boundaries ... the four corner scenes and

| then the centre, the house with the apple tree, and

I look for the buildings, cars and things between

the corners and the centre."
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Nicole: "I look for what's next to hhat, like the river is
over the road and between ‘the hospital and the fire
department." .

Shénnon: "I go for the big buildings first, and see how they
fit in together; then I look at the people and what

they're doing."

Task 8: MAZES

Six mazes, §elected from, "Hidden Pictures and
Mazes'" (Ideal School Supply Company, 1975), were mounted on
23 cm. X 23 cm. blue card and covered with an acetate sheet.
The mazes were presented individually to the child, who was
asked to complete each one using a washable ink marker on the
.clear plastic éheet. The 'child was asked to complete each
maze as rapidly as possiblé, and he was allowed three trials,
each timed with a stopwatch. The felt marker trials were
wiped off the plastic sheet between each timed triél.r
Step 1: The child was presented with Jlaze A and
told that, » |
a) the dog at the bottom of the picthpe wanted to reach
his bone at the top of the picture.
b) \fto reach the bone a path had to be found through
~ the maze.
c) to go through the maze a route had to be traced with

the felt marker, from a selected entrance to the exit

by the bone. The dog could only travel through the
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the gaps in the maze and could not break through
| any 'walls’'. | | ;
d) he had to find the dog's route through the maze,
| as rapidly as poésible.
e) tracing the route would be timed.
The child was asked to review the task verbally, to ensure
" that he had understood the direetions.
Step 2: The child completed the maze by selecting
a\suitable entfénce,.tracing the route with a felt marker,
and completing it b§ aréiving at the bone. The child's time
was recorded. |
Step 3: The child was encouraged to verbalize the
strategies he had used to complete the task. Questions and
discussion were directed toWa;ds the strategy of scanning the
maze in an organiZed way, visually tracking ahead down the
pathways, and keeping thé exit with the boﬁe within the visual
field whilst surveying the maze alleys.
Step &4: Thé child completed the first timed trial
on each of the five mazes, and each time was recorded.
| Step 5: On the completion of ﬁhe timed trials the
child was ésked to review the strategies he»was usiﬁg, e.g.,
organized visual search patterﬁs, and keeping. the spatial
relationships'bétween the start and finish of the maze in
mind. He was asked to suggest ways in which h§ might decrease
his speed on the second set of timed triéls througﬁ the mazes.

Many of the children suggested, '"Looking ahead more', and,
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"Not stopping at every corner', re-emphasizing the need for
visual scannihg to aid in planning the route.

Step 6: The child completed two more timed trials,
on consecutive days, with the objective of decreasing the time
taken to finish each maze. The acetate sheets were wiped
clean between each trial.

Step 7: Task summary: The child was asked to
review the task verbally, and discuss strategies that helped
him complete the mazes more rapidly. Visual search patterns,
including scanning ahead and preserving the position of the
goal location, were the focus of discussion and questioning.

Task Focus:' The task was designed to focus on
simultaneous synthesis. To decrease time over the three
trials the child needed to preserve the spatial relationship'
between the start and finish, and scan the spatial arrange-
ment of the alleys and walls to trace the route. Hence each
maze had to be‘analyzed and the spatial organization recégnizéd,
the child discriminating the eséential'parts, and fusing them
to form a track, or unitary route, between the start and
finish. Conceivably the child could attempt to focus on
successive processing by saying to himself, "First I{ll go
down this path, and try here'. However this method would be
time consuming, and to decrease the time spent doing the maze
a transition to the more tasi-appropriate simultaneous pro-
cessing would seem necessary. Verbalization of strategies
relied on sequential recall of techniques and clues, and hence

on successive processing. .

A
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The children's verbalizations offered few clues on
the strategies used in this task. Most of the children
commented that they, ''Looked ahead", amd tried to avoid;
"Stopping at corners", and several noted that they preferred
to start from the exit and tracé back to the start, as the
maze may have had several entrances and only one exit. Their
1responses did provide some evidence of planning and simul-
taneous processing. Steven's comment,

"I'm not sure how I got there ... it all happens

so fast I don't know what-I'm thinking",
may suppdrt the idea that he was processing in a simultaneous
%énner, as rapid, efficient performance on the task.would
imply efficient coding, and efficient coding for this task
would focus ;n simultaneous synthesis.

Additional clues on processing strategies wé€§~
provided by observing the children's felt marker odtlines‘of
the routes thfbhgh the mazes. dn the first trial seyeralwf
children produc.J routes with broken lines, short jaugged lines,
and lines that hit the maze obstructions before the child made
a new decision on the Poute. These patterns suggested that
the child was not using an organized séanning technique, and
was only processing information in small spatial segments,
rather than observing b;oader spatial relationships. In
addition, two children followéa blind alleys in a maze and
when they realized there was no clear route they stopped the

task. When asked what would be a reasonable strategy to
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pursue, one ild said that he would start again, and the

other clfild said, "Go to the next maze ... this one has no
ansqgf”. However, after the second and third trials the

children's route outlines were smooth and continuous, their
speed had decreased, and all thought the mazes possible to
complete. The children appeared to be processing in a manner
that was consistent with the task demands, i.e., simultaneous

synthesis.

‘* Task 9: TRANSPORTATION MATRICES

i

The child was taught to memorize a series of three,

-
)

six and nine pictures in the correct order, and thefcommercial
game, "Traffic Lotto" (Schmid, Munich), wa; adapted‘and:used
for this task. The six lotto cards each measured 17.5 cm. x
17.5 cm. and each contained a nine cell matrix. Within each
cell was a coloured picﬁure of some forﬁ of transportation,
e.g.,_é tank, a jet or a speedboat. Fifty-four individual
cards, measuring 5.5 cm. # 5.5 cm., contained transportation
pictures that matched the pictures on the six matrices. No
picture had been produced more than once, and hence each of
the fifty-four cards contained a different picture.. For the
purpose of this task the matrices were cut intovdiffering.
sizes, to offer levels of complexity that ranged from a three
cell picture strip, to six and nine cell matrices. The child's
task was to recall the transportation pictures in:%he correct
~

order, i.e., the order presented on the three cell strip or

on each matrix. -
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To facilitate the memorization of the;pictures the
child was presented with a strip or matrix lotto card and
was asked to select the individual picture cards that matched
the pictures in the cells of his card. 1In a similar manner
to Matrlx Letters and Matrix Numbers the child was then shown
the matrix or strip~br6ken down into component parts, with
the positions of the pictures ihdicated e.g., for a three
cell de31gn the child was shown the picture strip, matched the
1nd1v1dual cards to the cells, and then placed the individual
cards dowh on the correct positions on three successive card-
board strips that had each been divided into three cells
t_(5.5 cm. x 5.5 cm.). The cards were then removed, mixed With
a random assortment of twelve catds from the pack, and the
child was asked to re-select the appropriate cards and place
them in the correct order on a blank, three cell, cardbodrd
%grig._vThe.childWorhedthtough ten sets of picture_matrices:
fdur containing three cells, four with six cells and two
.with nine cells’. | '
SteEllz Task directions: The child was told that,
a)- he would be shomn a picture strip and some
individual picture cards showing different kinds
of transportatidn.
b) he would be asked to match the individual pictures

“with the relevant transportation pictures in each

cell of the picture strip.
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c) as he matched them he would be asked to verbalize,
",% e.g., "First the bus, secon-dly the jet ..." etc.

T d) he would be given time to practise the order'of
the pictures on successive cardboard strips that
héd numbers marked in each cell, e.g., picture
one wouid be placed on the first cardboard strip,
in cell one, and he should say,‘”First the ...",
etc.

e) the cards would be removed and needed to be re-
selected and sequenced on a cardboard strip
that had been divided into cells.
The child was asked to explain tﬁé directions to ensufe that
he had understood the task. If the child was unable to
éxplain the task a sample picture strip was pfoduced and the
teacher modeled a task demonstration‘of the procedures. The
child was then asked.to explain the task -once more.
n & . Step 2: Ihg child was \presented with picture strip
A, whicﬁ contained three pictures. The threé fndividual
pictures that matched the pictures on the strip were .mixed
with a random assortment of ten transportation picture.cands

from the pack. The child was asked to select the individual

cards that matched his strip, and to say, "First the ...

secondly the ..., and lastly the ...'", as he matched each
" "@Bcard in order. ' .
Step 3: .Thefardboardstrips, each divided into three

cells and numbered in seguencé, were placed on the table, i.e.,

v
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I

The child was encouraged to match his first picture with cell

NI DESIPPU EUNPSTN SR Y

one on the first caFd, faying, "First the ...". This
procedure was followed for cell two on the second strip and
cell three on the final strip.

Step 4: The cards were then picked up in the
practised order and placed within the random assortment of
ten cards. The child's picture strip was.turned over, and
he re-selected the appropriate cards and re-constructed the
picture series in the correct order on a blank cardboard
strip, divided into three cells. *

Step 5: The child looked at his originai picture
strip and checked his ordering of the cards.

SEeE 6: The task was reviewed and the child asked

‘to summarize the methods he used to complete it accurately.

~

Discussion focused on visual search patterns, verbalizafion

and rehearsal as an aid to serial recall. | ’
‘\v Step 7: The child progressed through the three

picfure tasks and then the six and nine picture matrices.

Every child was able to-recall the three cell picture series

in the correct order. However if a child was unable to recall. _ |

the more complex series the following procedures were used:

a) the child was asked to re-verbalize his rehearsal
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procedures on the component strips and was reminded’
of the.technique used in the Matrix Letters and
Matrix Number tasks, 'namely that as each new picture
was ﬁerbalized he should recall in his mind the
previous pictures, e.g., before verbalizing,
"Thirdly this is ...'", he should recaillsilently
Wwhat pictureé one and two had been.

b) the-cards were not placed with the ten other
picture cards and re-selected, but the child's
pictures were considered a closed set, shuffled
separately, and then the cﬁild concentrated on
recalling the correct se®ial order Qithout the
additional task of scanning for the relevant pictures.

j& If either of these procedures was used the child was asked to .

ﬂ do the task once more, repeating steps two to five.

Step 8: Task summary: After completion ofqthe nine -
cell matrices the task was_reviewed.v Questions'éﬁq discuséion
focused on consistent visual scanning patterhs, verbalization
bf task strétegies and rehearsal as a memogy device. Dis-
cussion extended td how the strategies in this £ask; Matrix
Letters and Matrix Numbers, could help-with pther tasks,>
e.g., remembering science equipment to collect frem a storage
-area, a shopping list or a car license plate.

Step 9: The task was extended to include an
alternate method of presenting the pictures. Six set of -

pictures were selected randomly, two sets containing sixif
v : :
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pictures, two contain}ng seven, and two having eight pictures.
A |

‘The child was presented with a blank nine-cell matrix and

the teacher showed the child a picture series exposing each

picture for two seconds, e.g

Picture % % % 7// //1

The picture cards were then mixed with ten other randomly

chosen cards. The child was asked to re—select‘the appropriate
cardé and place them on the blank matrix in serial order.

" Step 10: The child was asked to review the tech-
éiques he had used to complete step nine, and discussion

»*
. rehearsal, imagining the pictures on the blank matrix, and

( focused on the usage of appropriate memory strategies, 'e.g.,
{
\
picturing the numbers one to six in the correct positions
(on the matrix.
\ Task Focus: The task was designed'to.fOCUS
‘%rimarlly on successive processing. The child was asked to
“approach the picture memorization in a sequential manner,
verbalizing, "First the ..., second the ..., and lastly the
", etc., as he éatched the ‘individual pictures to the
picture strip. This approach was reinforced by the rehearsal
strategies on the component strips, when the child repeated
the sequential order of the pictures. Thus the task appeared
to emphasize a‘successive processing approach in the same

manner as ‘Matrix Letters and Matrix Numbers. HdWever the

sub-task of scanning to select pictures, and the fact that

-
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the whble picture(strip or matrix was totally surveyable
dufing the task, suggests that simultaneous synthesis was
woven stfongly through the activity. The materials used
were pictures, rather than letters or numbers, which may
have alte;ed the task deﬁands to simultaneous processing.
Luria (1966, b.) has suggested that pictures may demand

global, spatial S}Ethesis.

The children's verbalizations suggested that

several of them viewed the task as one that required succes-

sive coding,
Daniel: "I say in my head, first Bobcat, the Swiss jet,

o4

then garbage truck."

‘Nicole: "I keep repeating ... red car, red car and black
train, red car and black train and yellow truck."

. .
However several children's comments indicated that though

successive synthesis may have‘been involved in memorizing
the seriél order of the pictﬁres, the picture -strips and
mat?ices were primarily coded in a simﬁltaneous manner,
integrating sﬁatial information into a global whole.

Blain: "It's a car park. There's a country bus drawn

in ... a car next to it. They look up as the jet

flies over low."
Steven: "I think it's a highway with all those vehicles

next to each other."

142.
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Ronnie: "I'm a millionnaire. I buy anything and today I'm
going in the showroom and buy all these."

\ .
In step nine the task was extended to include a

alternate, serial order, presentation of the pictures. This
was done to'eliminate the surveyable‘picture strip, and to
re-focus the task on successive synthesis. The pictures were
then presented in a narrative, sequential manner, with only
one picfure observable in the chain at any one time; Observa-
- tion then focused on viewing whether the éhildren then
conceptualized the task_in & different manner, and whether
- simultaneous coding or largely successive processing was
used for the fdsk. Insight could only be provided through
Al
observation of the children's task behavidurs and verbaliza-
otions. In the step\nine section of the task sucégésive
processing seemed theAﬁdSLhta§k—appro?riate codiné\\ Almost

~N .
all of the children were observed to sub-vocalize serial

RRSUNN N

order ‘rehearsals, several‘pointed inWSéquence to the relevant
cells in the blank matrix, and none reported any global
observations of a holiStic nature  in task recalls. Steveﬁ\s“
response reflected the sucéessive nature of his task approacﬁ,'
Steven: "It's like this, red Cablé car (pointing to cell |
one), then the yéllow digger (pointing to cell two},

and last ... like on this row ... like ... an army

tank." ..

X2
-
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Task 10: LETTER CONSTRUCTION

This task was adapted from a letter construction
‘task inva ""Sesame Street' magazine (October, 1980) . It
inéolved the child surveying attached rectanglés and deducing
the qapital letter they might form, when cut into separate

strips and re-arranged, e.g.,

The child was presented with five‘%étter construction tasks,
the attached rectangular designs being cut from orange
construction paper and each measuring approximately 12 cm. x
7 cm,

Step 1: Task directions: The task was explained
to the child and he.was_told that;

a) he would be shown a coloured piece of paber divided

' into a series of rectangles by black dotted lines.

b)- . he was to imagine cutting the paper along the dotted
lines, and reducing the large design into small
rectangles.

c), he had to predict what capital letter the rectangles
could form if they were re;arranged with no over-
lapping pices, and no shapes‘omitted.

d) he would be given the opportunity to check his

prediction by cutting out the rectangles and
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arrénging them.into the shape of an appropriate

capital letter.

The child was asked to explain thgbtask to ensure that he had
un&erstood the directions.

| Step 2: ‘The child was given theqfipst task, a set
of four 'adjoining rectan%;%fﬂ(the letter E). He was asked
to imagine cutting the'sﬁépe into the small rectangles along
the dotted i}ﬁes; and to predict the capital letter they
might make if they.were arranged correctly. The child
wrote his predictions onka piece of white paper, drawing the
;pdssible letters to illustrate how they could be formed from
the coloured paper shapes. When the child predicted several
possible 1étters he was askea to rank order his predictions,
stating which letter would be the best choice, the second
choice, etc. The,child was asked to give reasons for his
choices, explaining how he thought the shape pieces could
form his predicted letters.

Steg 3: The child cut the’shape into the small
rectangles and arranged them in the shapes of the predicted
letters, to confirm or change his original predic;ions. As -
each letter Qas built he was encouraged to verbalize his
thoughts, e.g.;'"That‘s no good'the top looks too long and
heavy"¥. The child was asked to state which letter now
seemed the best choice, and to give reasons for his decision.
This letter was glued on the white paper, next to the child's

original predictions.
&
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Step 4: The child progressed through four similar
lrectangular designs, following the procedures outlined in
steps two and three.

Step 5: Each child was able to construct a leﬁter
after the shape had been cut into small pieces, and he was
permitted to manipulate the small rectangies. Herver several

-
children were unable to offer predictions for letters when
they were shown the original design. They were then asked to
write out the'alphabet in capital letters, and with this
assistance were able tohgffer predictions. In the next
>tutoring session they were asked to repeat the design,
following steps two and three. . |

Step 6: Task summary: The child was asked to
review the task. Questions and;discussion focused on 'survey-
‘ing the component parts of the letters, and observing spatial
relationships between‘the parts and within the fusion of the
whole letter. Prediction ‘and verbalization; as strategies, .
were discﬁssed. Several children wefe anxious about writing
down their predictions of letters as they were concerﬁed that
‘ their>choices might -be errors. Therefore prediction'as a
useful method of thinking out viable alternatives was discussed.
Verbalization also received emphésis as* some children in the:
| until “

group thought all their predictions cou be accurat

asked to explain reasons.for their choices. en rbalizing

they appeared to attend to details and to spatial relationships,

and were able to note inconsistencies, e.g., ''This bit makes
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the other part of the 'H' ..;'no, oh no it's far too short
I knowh |
Task Focus: 1In completing the task the child
memorially conserved the shapes of known capital letters.
He preserved ‘the spatial direction and position of the lines .

forming the letters “and in surveying the de31gn observed

the relationships, amQugsks.the smaller rectangles and

spatially satisfactory whole

. L]

ot

ieetef. )‘j:Aﬁ:?..

[ n{
simultaneous process1ng,gpproach to the task, with attention

f'erbaa‘zatlons illustrated a

given to spatial relationships and a synthesis into a complete
letter with balanced spatial propertians."Several children
noted this final fusion or synthesis in almost the seme terms
as a gestalt closure, '

Steven: A.f;t's a 'T'. It looks much better than any of the

e ather letters ... . The arm isn't too long like

in the 'L' and it uses the pieces;bestl L. It

" fits." |
. o
Nicole: "It locks neat as an 'E' ... just a perfect shape."
Susan: - "It just looks good ... everything goes together -

like an 'F' 5hould."
Myrick: "I think 'H' ... the pieces would fit snug together.
I thought it'd be an 'A' ... there'd be gaps though

and it wouldn't look right."
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o

Blain: "It had all good parts ... like balancing."
A secondary emphasis was on successive processing
as the verbalization of reasons for predictions, and the
task summary, pléced a focus on narrative speech. However
several children reported an additional strategy that appeared
to rely on successive synthesis. They commented that they
went through the alphabet sequentlally in thelr mlnds and |
thought‘bf each letter in turn to see if it was a good 'match'
for the rectangular pieces “
Daniel: "I saw the shape and then I went A, B, C, and
thought yes, no, no.'
Shannon: "I thought of the alphabet ... the letters
I thought'of stfaight shapes, A, E, F. I knew
there were ho curves.
Though the letter construction activity did rely largely on
simultaneous synthesis, successive coding'was thus interwoven

through the task, as the child progressed through the sequence

of the alphabet and verbélly reported his strategies.

Task 11: SOLID CONSTRUCTION

-

This task required that the child construct six
solids, a pyramid, a cylinder, a cone, a cube, a rectangular
prism and a triangular prism, using template designs from,

"Kids Stuff Math" (Frank, 1974). The child was wn the

template in two stages, first a coloured card outline,\ and

then the outline in white card that included the dotted lines
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for folding. The coloured templéte was presented. and the child
was told that a solid could be built by folding or bending
‘the shape in'certain wéys. He was asked té predict the shape
of a possible solid. The white template, with dotted lines
to represent folds, was then presented and the child was again
asked to check his previous prediction and deduce a possible
sclid that would result from folding in the prescribed manner.
The child was then éiven a white piece of paper, measuring
28 c¢m. x 21.5 cm., contaiﬁing a Xerox copy of the template
design. He was asked to cut out the shape, fold along the
dotted lines and construct the solid, with the purpose of
confirming his pftdlctlon or. changlng it. Each of the six
solids was consg@ucted in this manner, and as the task was
in progress the child was encouraged to verbalize the stages
of construction. As each solid was ccmvleted the child was
asked to compare it with previously constructed solids, e.g.,
base shape, faces, corners, size, curved and straight surfaces,
etc. After the six shapes had been constructed, common objects,
e.g., a pencil, a coffee filter, a flash cube and an icing
gﬁbzzle, were assembled by the teacﬁer.' The child was asked
to categérize the ijects, ﬁuttiﬂg each item with the geometric
solid each most resembled. The child was asked to verbalize
his reasons for his classification decisions.
Step 1: Introduction: The child's comprehension

of the concept of 'solid' was checked by the presentation of

several common §Ol&4§§ze.g.; a ball, a box and an ice cream,



; s 150.
. .
cone, and a discussion of their attributes. 'Hﬂ\teacher
demonstrated that a flat piece of card could be folded and
cut to construct a small box, and the difference between a :

two dimensional shape and a three dimenéional solid was
discussed. |
Step 2: The child was told that,
) a) he would be shown several coloured shapes that could
*  be folded or bent into three dimensional solids.
b) the shapes needed to be studied and a solid that
could be formed by joining shapes appropriately,
or by foldiné, should be predicted.
c) he would Be given a white piece of paper containing
the shape$ and be asked to cut them out and construct
zsrpose of confirming or chang-

the solid, with the

ing his prediction.

‘The.Child was asked to explain the directions to ensure that

he hadwunderstood the stages of the task.

Step,3: The child was shown thé coloured card
template of’a"iube, and toid that the shape could be folded
and built into a solid. He was asked to predict fge solid
that might be constructed and give reasons for his choice.

Either a verbalizatiof of the geometric title, "cube", or a

description such as ''Oxo cube" or '"a block", was acceptable..

L

Step 4: The child was shown a white éafd template .-
which indicated the dotted lines for .fplding. He *was told
that the shape could be folded along.the dotted 1i‘nes to form.

N
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closed in"

. 6

i

_the solid and he was asked to check his previous prediction,.

151.

affirm it or change his mind. Again he was asked to verbalize

-
his reasons. . Y

Step 5: The child was presented with a Xerox copy

of the template, and was 'asked”to cut out the shaqe: fold ¥

-
.

was asked to explain his construction activity during the

Buil‘ding process, eo.g., "If I fold here, 1I'll get a side

built". When the solid was completed discussion focused on

relating previous,pf@ﬁictions to the constructed solid,
) ‘ - .

e.g., "I thought /ﬁ’il'é‘"'d be open like a box, but it's got a ldd

Step 6: The child constrpct:f each of the solids

' ' .t - ) » e L
using the procedures outlined in steps three to sixy As ’
. .

each solid was conE&ructed it was compared’ to previously
built solids. Verbalization was encouraged and discussion

emphasized differenges and similarities in shapes, sizes,

A}

corners, bases, faces, etc. B

Steg b Twenty four common objects were assembled

on the table and the ch11d was asked to study each item and

I

place it next to,the geometric solid.each most regembled
‘the chrld a531gned each object to a .solid he- ﬁa§ asked to

r..)”"

,Discussion, from this act1v1ty
“".e -

and the 9bJects Questions and d;scus51ons-also emphasized

d‘ .

N

. -
.along the dotted lines and“Fonstrqct the solid. The child *

LA

» . .

Thiggflnal sub task
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the usefulness of prediction and verbalizatiqn as task

strategies.

Task Focus: The task was designed to focus on

A

simultaneous synthesis. The preliminafy activity of surveying \

the template and predicting the SOlld was based on knowledge
of spat1a1 rélatlon&hlps“ and espec1a11y part-whole relation-
ships. 1In the %etegertzggibn task the_objects and solids were
constantly'§:rveyfb1ev and the aSSlgan;t of an item to a
ébitd sub- 5;?? was cemtred on the .child's conceptualization

< s "’('

of igptlal relationshlps attendlng to v1sua11y apparent

rﬁ f

”51m11ar1ties and d1fferences Hence predlctlon of the solid

‘from ﬁhe &emplate constructlonwof'an%appropriate solid, and

compa?lson of common obJects—W1th the spatlal features of
geometrLC«sollds emph331zed simultaneous processing; the
integration of intoming stimuli into spatial groups. Th® .

task appeared to place a secdndary emphasis on successive
o N A |

- processing, when the child was asked to verbalize the

.-predlctlons

9% s

sequéntial stages of the task, and provide reasons for his
. v Q ‘

The chlldren 'S verballzatlons appeared to indicate
that they were approaching the ‘ta;k in a sfﬁiultaneous manner.
: ' . -’ :

X ) .
Their predictions focused on whole objects, and were usually

associative: ‘k
| *
Steven: "It*s like a w1gch 8. hht ' (a coney
B_‘ . " A
Brent: A Drumstlck (lce cream)if (a '‘eone)
Michael: "A dice in snakes and ladders." (a cube&"

L
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Blain: "Bean can.'" (a c&linder)

" Myrick: "It's a vampire's coffin.'" (a rectahgular prism)
Russell: "I think it will look like a pop can." (a cylinder) .
Ronnie: | "Those greenhouses in Edmonton." (a pyramid) [; i

.Bft of the children ccnti--1ed to make associative prleag
'tHough after several solids had been constructed some'!ﬁ%ﬂgfen
demonstrated that they were actively cdmparing the spatial 3
felationships within the solid and ambngst the previously.

constructed.solids.

Daniel: "It's going to be .. ah well it's like two of these

(pyramids) joined together.” (a triangﬁiar prism)

’

Blain: "It'll be like that (cone) only all triangles

L -

likégainched straight sides.'" (a pyramid)

Daniel: . "Another box for sure ... look it'll be long, mot ?
like that.(cube)’ that's fat ... squares all over.ﬁ
(a cube). |

' Three children were not able to make %&y predictions. for the

first two solids, when shown the coloured card tempfate. One
* A "“(l‘ o )
- ‘

o

chitd noted tentatively,

Ronnie: fIt'llrgo élong.hére aﬂh‘gp,”
as he pointed with his finger along ﬁﬁe edge of the’;emplatg.
The comment may suggest that he was a;tempting to use a
successiYe ftfategy. When these children were shown the
white card‘ﬁith the dotted fold lines indicated, they then
_were able to offer a prediction, suggesting that they needed

to be providéd with the internal spatial drganization of the

i
7
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J

solid. However after these children had constructed two
solids they were then processing in a more task-appropriate,

simultgneous manner.

Shannon: "I think it's a salt and pepper shaker." (a
cylinder)
Michael: "A battery like a flashlight~... (Question: Could
it be a car battery?) ... no, that's more 1ike -
. - !
this cube." _
Task 12: * SHAPES AND OBJECTS (Adapted from Venper and_

. ‘ - - ’_:I"&- o e . ,\.‘
Kholmovskaya's pre-school diagnostic c&g;f;:"g'.:'
battery (1978).) -’ﬁ:g':':;z':f_

‘ : e 4 o

. N ‘.(\.' M ¢ . R
. X . 4 e
In.this task the child was required*to match the "&f%éf!}
" N

picture of an object.with an abstract shape. Fifteen black
and white line drawings of objec&s were mountiﬁfon individual
white cards, each measuring 5 cm. x 5 cm. .Three black-abstract
shapes were drawn on éoloured card, méasﬁring ? ‘cm. x 30 cm.b
- The child was asked to sort the picture cards into the abstract.
shape area that each ofpject most resembled. = The activity was
timed, a;d the child was given thtree opportunities to improve
his speed on the sorting task. | ' ' | |
Step 1: The coloured card, containing the three
black shapes, was placed on the table in front Qf‘the child.
The picture cardgﬁof objects were arranged on the;table’in

F

) <Q A
random order. The child was told that,

\J
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a) the task was to study the picture card objects
and the black shapes and sort each card below We
shape eath object most- resembled.
) b) the task would be timed..
The child was asked to explain the task to ensure that he had
understood the directions.

Step 2: The child sorted each picture card into the
shape category he thought it most ;esembled The categoriza-
tion activity was timed and tgg?wpeed recorded.

Step 3: .When the sortlng task was completed the
ch11d was asked to provide reasons for plac1ng each object in
a particular shape category.

Step 4: If any of the objects had been classified
inaccurately the child was asked to discuss the shape of the
pictured object, and the outlines of the black shapes, and
rthen to ?:e—classi'fy the cvard. Step 4 occurred qu’ite
spentaneously, as an extension of Step 3, as all the ehi‘dren
self-corrected any errors, either when they were asked to, -.
discuss the reasdns fer their decisions, or when asked to
-descrlbe the shape of the object in comparison to the shape

el

~~,Q¥ the outlﬂne they thbught lt most resembled.

~

J

s" : f, Step 5: The pictures of the objects were once igaln
aifﬁn ed on theﬂtable in random order, and the child was asked

to complete t%ﬁ?é?fe tlmed trials with the purpose of decreas?

!
1E§\€he ‘$ime - takenkcp plass1fy the shapes and obJects
. L “~
_ A
st . ~J?3¥ *

.
S N
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Step 6: Task summary: The? ¢hild reviewed the task,

with‘discussion-aﬁd questions foeusing on organized visual
scanning of tﬁe spatial features of the'ébjects and shapes,
aﬁd:on the usefulness of verbalizing reasons for placing
objécté.in certair’ categories. |

Task Focus: The task primarily focused on
simultaneous progessing. The child surveyed the pictured
object, extracted the basic spatiél features, and preserved

these features whilst comparing them with the spatial relati

ships within the abstrabg\black shapes. An essential component

in this task was that both object Zad shape were constantly

surveyable, and to complete the activity the child was

-required to synthesize the visual stimuli into spatial group

quite rapidly. Thus the visual material presented, and the

(59

task demands for rapid 1ntegrat10n of spatlal relationships,
made simultaneous syﬁthe31s the mosb pFopr;ate processing
approach for this activity. : y

= No spontaneous verbalization took pléce dﬁffﬁéﬂfhe

{
c1a531f1cat10n task, undoubtedly due to the timed nature of

on-

5,

\\ N4 "&. 7 'ﬁ.‘?' .. X

the.act1v1ty: Invarlably the children's reasons for p1a01ngb

a particular object in a shape category suggested that the
material was processed in a simultaneous manner, e.g.,

Myrick: - ”Alkﬁthe ones .that looked like a pear ... then I

put them here' (pointing to the pear-like shape).

gy
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Blain: "I put the bug in the cone-thing ... then I thought
| that was wrong ... it's like the guitar thing with
two bumps." | A -

The children verbalized holistic associations for® the shapes ‘'
and objects, indicating that they perceived them as synthé31éeﬁ

spatial unities.

Task 13:  RELATED MEMORY SETS

Twenty-eight small coloured pictures of aniﬁals
were used for this task. The animals were obtained from a
cqrmercial game, ''Mixi" (Schmid, Mungch), and were mounted
on white cards measuring 9 cm. x 4.5 cm. Each picture was
divided 1nﬂb two equal pieces sd .that the anlmal was, in
effect, é 'front half"' an&g@t{back half' or a whole anlmal
-when the halves were pieced together. E |

Ihe task was divided into tﬁo sections:
_ Part One: The 'back halves' of all the animal pictures were
arranged on a large sheet of paper on thé table.
The child was asked to study the back portionvof
eacﬁ animal and predict tﬁe name of the whole
animal. The child drew the aﬁimal or wrote the
name of it by the picture of thé 'b%c%bhalf'. Then
the 'froﬁt halves' were arranged, in ra;dom order,
on the table. The child was asked to survey them~
and confirm or‘aiter his predictions. To check

. the predictibns the child was asked to match the

front and back halves of each animal.
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Part Two:

Part One:

b)

c)

/ 158.
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The child was asked to remember and recall series
of animals from a selected set of related animals,
e.g., lion, tiger and cheetah. The sets increased
in length from three to seven animals. The sets
of three and four animals had one related
characteristic or family membership. ‘The sets of
five,‘§§§'and seven animals had two sub-classes,
e.g., lion, tiger and cheetah (cat family), plus
pheasant and parrot (bird family). As mnemonic

.

devices titles were created, and an(ﬁydition sign,

made of red cardboard was used to relate the two

‘titles’ or key characteristics of the longer

memory sets.  There were three sets of three

animals, five sets of four and five animals, and
three'sets each of six and seven animals. The
chlld progressed from the simple three animal sets

through to the more complex seven anlmaabsets.

Step 1: Task directions: The child was told

~ .

that,

the pié%ure cards arranged on the coloured paper
were the back halves of animals. )
the task was to predict the whole animal from
studying the rear half.

the néme of the predicred whole animal could be

written by the back half .or’the front part of the

anlmal could be sketched and labeled.

&y
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The child was asked to explain'thg task to ehsure that he had
understooé'the directions.

Step 2: The child.made his prediction for the
total animal be drawing the whole creature or by writing the
name of the animal by the back half. Spontaneous conversation
was encouraged, and questions were directed to the children
who did not verbalize, to ask them to give reasons for their
choice. Directed questions were oniy necessary for three
children, as most of the group was anxious to explain reasons
for specific predictibns, either to the,teacher or their
fellow class member.

Step 3: When the predictions had been made the
front portions of the'animais were arranged randpmly on the
table. Thg children were asked to survey them and change or
’confirm their previous predictions. They were encouraged to
suppl& verbal reasons for their changes or confirmations.

Step 4: The child matched the 'front half' cards
to the appropriate 'back half' cards, as a final check of
predictionéi} The child wés asked to.go through his predictex}y
list of animals and finally éhange or confirm,‘his labels.

Sﬁég 5: Summary of Part 1: The child reviewed the
task. 'Discussions and questions fécuSed on the strategy of
prediction, and the validity of confirming or changing pre-
dictions on the basis of new information. Also strategies

used to effect an appropriate 'match' between both parts of

the animal were discussed, e.g., spatial part to whole

v

©

I
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reiationships and visual details that served as clues. 1In
addition verbalization as a useful organizational strategy
was discussed.
Part Two: :
Step 1. Task directions: The child was told
that, | ¢
a) he would be asked to study a set of animal pictures.
b) the animals had sbmeth}ng in common with each other.
c) ‘a title, that explained the key common feature
Cﬁmongst the animals, should be created.
d) - the animals should be remembered in their order
of presentatlon,“and recalled in the same order.

The child was asked to explaln the directions to ensure that

he had understood the second part of the task

-

Step 2: The animal pictures were presented in order,

the teacher saying, '"First a caterpillar} second'a graéshppper
and third a spider". »The child‘was asked to provide a title
that iilustrated a common group feature, or evidence of

family membersﬁip, e.g;;ﬁhCraning Bugs' or ''Many Legged
Insects". Hebwés‘then asked to review-the animals in thé

" presented order, verbalizing, "First a...., second a ...,

and third a " ‘

Step 3: The cards were then covered and the child

was asked to recall the aniﬁgls in the correct order. If

errors were made step two was repeated.
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Step 4: The child progressed, using the same
procedures, through the sets of three and then four animals.

On the series of five, six and seven animals the"
child was‘required to 'chunk' or group the animals by member-
ship of two sub-famifies or classes. The cardboard addition
sign was used as a memory aid, and two titles or key features
were noted. The animals were presented in sequence and the
child was asked to 'chunk' the set, and ﬂrovide two brief
titles, e.g., collie, hound (Title: = Dogs) and p%easant,
parrot, robin (Title: = Birds). The child was then asked to
vergilize, ”Fiyst the two dogs, a collie and a hound, and
then the three birds, a pheésant, a parrot and a robig

i!!;

Ste :  Summary of the task: The child wa¥y

to review‘the steps in part two of the Eask. Emphasis was
givén to the usefulness of'oiganized visual scanning of the
animal'picgyre“sgts, and the memorial strategiesﬁbf chunking
according t% common featuré%, segpcting'inclusive titles, and

4
D

verbal rehearsal of the cards in sequenfial,order.
o . ~ wL |
Task Focus: The central task of recalling sets of

s -

animals in serial order was designed to focus on successive
processing. The rehearsal strategy of naming, '"First this,
and second tHis'", etc., focused on integrating stimuli in a
successive manner, with one picture or visual stimulus serving
to'activate the nexf stimulus in the sequential chéin.’ How-~
ever several aspecfs,of thé task focused on siﬁulténeous

processing. Part one, the prediction activity, emphasized

“
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spatial relationships, observing parts of tHe animal and
prediéting the whole from a synthesis of the relationships
amongst the parts, in a manner similar to the gestalt view
of closure. The second part of the prediction sub-task
required the child to scan possible front parts of animals
and réiate, or match them mentally, to the back parts. Again
the emphasis was on the integration of visual stimuli into
spatial groups or wholes. Synthesis of common features to
produce a title demanded close attention to the system of
rélationéhips amongst the pictured animalé, and may have
required a complex level of simultaneous processing (Luria,
1966, b.). Hence part one of the task appeared to emphasize

simultaneous processing, and part two tocused on successive

processing, though simultaneous coding was interwoven through

‘the sub-task due to the spatial nature of the visual stimuli

and the synthesis 6f features necessary for produycing a titie.
The first part of the task generated an abundance

of spontaneous verbalization. Most of the children vocalized

or sub—§oca1ized the names of the predicted animals as they

wrote them or sketched the front portion. One child quietiy

made the relevant animal noises as he wrote down his predictions.

During the prediction activity the children appeared to be

pfbcgssing in a largely simultaneous manner, noting the part-

wholé-relatfbnships and integrating stimuli into spatial

unities.

TTATNR TS TR LAY T TN O TR TR TT TT  Y:

P 3



Blain:
Stqgen:
Russell:

Nicole:

4
"The fin ... it's a whale ... no maybe it's X
flipper. Yes, it's\a seal." (a seal)
"Short legs and a squarish back ... could be a
;Cow or a donkey." (a dénkey)
A1l that hairy ... oh look it's éot to be a
huskie or that lassie dog.'" (a collie)
"It's a talking jungle bird with um bright ... y&u

. know all coloured feathers like a canary, only

bigger." (a parrot)
»

Two children argued about one predicf;gg. Their verbalization

provided
material.

4

¢+ Brent:
o

’y-rick :

Brent:

Myrigk:

N v

Brent:
Myrick:
Brent:

Myrick:

Brent:

some insight into their processigg of the task

"Change -that one. Put whale."
”A whale with arms? No way."
"Put whale? It looks right." \

"No. Look I'll draw in the rest of his head, like
round ... whiskers, like a seal ... a funny nose
and a ball on it."

"Okay, move it down and I'll finish it ... now it
Qould look like a whale." . |

"I've never seen a whale with arms."

"Flippers."

"Okay, flippers ... look flipperg that curve round ...

they're not fins."

"I guess." (a seal) ' =

PR N VORI
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diction, and in Brent's case had aided in modifyipg his

‘Both boys had attempted to synthesize the spatial stimuli
pgesented in the *pictures into a whole. Then features were

compared with their schema of the total animal. In Myrick's

v

+«case the detailed features had helped to confirm his pre-

A4

prediction.

The second part of the task providéd less spontaneous

Y

verbalization, zhough the verbalization offered did provide
information on the processing strategy used to fememﬁer the
animal series. Most of the éhildren’vocally, or sub-vocally,
rehearsed the animals in sequential order. Several children
pointed to the picture£7as they were verbally reheaéed, and

one child did not vocalize the names of the ahimals,,but
o

merely pointed, probably indicating that he was reV{qwing the
order introspectively. When the children were asked to '
recount how they reméhbered the order of the animalsstheir

reponses indicated that successive strategies were being
LI
a

employed: | 3J3

Blain: , "I remember, D, S, F, O for thejanimals."D is .
: W . ° et «! .
~*" dolphin, S\is seal, then the Fvikifor-frég and
- ? : “ ,,..'J. . T .

'

. 0 i§ otter.® ‘ S T B
- ™. R 't R
Daniel: "I go lynx, then. lynx, tigeﬁ,’gk%h lynx, tiger,
lion." 7:5
Russell: "I draw these five brackets and I ... théh Iﬂthink
‘ d

there's an animal in each one."

|
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al L Question: "How do zou remember which bracket contains each
’ . ';dnimals?" '
Russell: "Like one (indicating bracket one) is a parrot, .
¢ ” - : . two is I think a robin ? v ) “%; :'.'f_,_':k
' “ "gi_“or two children gave evidence of interweaving simultaneou& ¢
\;}"" and successive'processing in their approach to the fecall
- i task: ) ‘ _ . :
- et ) : " S
“ Nicole: . "I number 1, 2, 3, 4, 5. I know the animals live
R4 ' ‘ in holes so I think there are blackcholes 1ike"\
= _ . 1is a teeny ho]:e”for the mouse, two is a brit bigger‘ ;
_ for that gopher ... three, bigger for the rabbit
@ B : and four a big one for the badger kf*f ’ -
4 | Katherine:"T know the titIes birds and water animals and ‘
\*ﬁfh B ' I remember the plus (add‘itlon sign) " Lo three 1;1. . '
& o @ - . ,birds and two for water .., SO I"athink ;i,xhey fit (:) -
S T 'in the fhamilies‘.'k I S o : - by W
. SR . _ "L e o S
s Task"hfu MEMORY M (U51ng ;;he photographs from
. .‘ ' the Kan’an Assegsment Ba&ttery for Children
", ) o | (Kaufman, A.S., and Kaufma:‘ N.L. 3 , 1980) sub-
| | test, Memory for Faces).
The child wa‘s'require'd_to study a coloured photo-
graph of one or two people and then select the person or
people from within the context of g second group photograph
or series of individual photographs. ‘Seventeen 1nd1v1dua1_
¢ portraits, and eleven photographs containing two people, were,

o



‘ presented in tHe task The portraits were mounted within oval

7" a) -he should log_k at 1t ‘cﬁe

)*'7’ ' would be to recognlze thevperson agaln 1th1n the

T - second photograph

frames on white cafd, measuring 28 em. X 21.5 cm. The child
was asked to study t}é% oval- portraits for a short tlme and

i th!h the card wa‘s‘ removed A second card again measuxing
o .%_ o

"28 cm. ® ZW 'e containiflg a group photogmph or series of

.&m&ivtjlu ‘ aits was glven to the child and he was asked
to‘ identlfy trga person, Or people from the orlglnal photo-
g rapﬂ -task one requ1red the ch11d to 1dent1fy the 31ng1e

portraits and the second sub- task requlred 1dent1£1.catlon of

! Q}" e e .
two peopla_., ard - w v s >
N ®'.. Ste > 1: The chlld was presen w @ col& e
¢ 5 - F.} ¥ UF

!l"‘ l‘w~ )'R
photggraph of one persap and tol _thatf w, ' -: ‘ :
Q.a\&:, ﬁ !

ly.
dwn ﬁhd the task

hY
v @ « .

_w’ R ) N another photograph wou]gdrbe

L » PR

8 i',. ‘tq L
.y %

tl&i&they‘ had beénuunderstood ‘

’ .. Step 2: i The child was® “asked to ex jne thejﬂpil‘oto-.
graph of the person for a max:.mum of ten seconds ~and if he

' did not . verballze : ontaneously he was asked to talk about
anythlng he had n ed about the person 'l}; portrart was *
then removed and the child:was given the group photograph, )
‘or.page of 1nd1v1dua1 portralts The Chlld was asked to look |
:at the second card. carefully and select the person_ orlglnally

presented in the first pho‘toggaph, g1v1ng reasons for his

choice. - | . ; o W

.,sThe ch11d ‘was asked to repeat ':‘«,__.. directiongl.{:pfen,sure; o

P4



Ste 8y If the child was able to identlfy the .
W A

person in %he sgcond pQ\otograph or page: oﬁ photographs he
I
N was presente.d w¢th the next portrait‘ in the- series and t:he

_ %ame procedure was repeated with the seventeen photographs :Ln
N R ’

' ) uf o P—

sub task one. Y -

" | If the chl'l,d was unable to ldentlfy the corfe%tz e’

4

person the. orlgiﬁ“al pOrtralt was presented once again. The

Iy
& ch11d was askédrt deScrlbe thg'&rson h1s features clothes

g expre551on att,‘Ltude and postu. ‘_ The ,Ertralt was agaln
¥ ,
picture set wa¥ : then presente ”’t%'l?&hlld,, once more, at’

. th‘e beglnn%g of the next tutorlal sess;onﬁ' '., - Lo

removgd and the chlldowas “ag t stepJ £wWo . This

. e N
o ‘ _‘# tep ; Task- summary On complet'lon of, th% seven-
) hO s.-
C N e teerf' 1nd1v1dual portralts “the . child wa@"asked to surqrﬂrlze. A

the a%:lv1ty = DlS?LLéSlon and questions. ‘cﬂ:ﬁ'sed on effectlve .
o ,

V1Sual scannlng of - the whole photograph and. the s;alectlon.\'bf

©

& -detal‘led c-lues e.g. a halr rlbbon a mole on the neck,

-

earrlngs or‘a moustaihe ’ - :M B ;-;. s

0_‘_&.'. R ‘ﬂ__s The same procgédures were used with sub- task

) two, where the chlldren wete asked to 1dent1fy two people -
When the eleven photographs in this ‘set had been.completed the
task was finally summarizedoby the child, dlscusslon _empha5121ng

-y
the usefulness of visual scanning, careful clue selectlon and

'verballzatlon as an ald to the organlzation of thoughts .

. Task Focu,s The task was designed to focus prlmarlly

on simultaneous synthesn_s. The Chlld had to survey the features

N
L e
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- of the person in the portrait, survey the second group

NS

" that the portrait presented and then~

168.

w | ‘ ' e
photograph, or series of pﬁptographs, and recall the features

P r“'. N} .
of the original person for affirmativeJ1dent1f1cation Hence

.q&;ﬁ
5’"’0‘ s

the child was required t0~proces dlsual who&e .ﬂx‘gqﬁtalt

ook for confirmlng details.
«The chlldren‘s'comments from the class df¥%scussion seemed to* -

indicate that they prlmarlly observed visual un1t1es
r. EA

Susan: ' '"I looked at all the face and remembered the face
‘ and hbw they smile. : L o 7
Myrick: ”Whether they' rg boys or glrls fat or skinny and v J&
,.d‘how their face fits.in." . 3"5-~>_ ) ',: . T ﬁ
Michaelz .31 remember what they céh t"hange thelr eyes arnd - ”i&ﬁ
: P ;heeks and face R the race of the ‘people, lide if’ (‘ .
*they're Chimese." _ .+ . % '= ~'4¢ LN |
Katherlne‘"He }ooks like mywcou31n - | ‘ u-' s .'.
3~Sev§fal chlldren reported details: s .. ' : /' 3
Nicole: - ”He,has dimples.' | =1 A ‘ .
Susad?f‘ "Red and Yello; barrettes and she has pink.ﬁ .
DadieL: ""His blde shidf@'s sticking out oyer his collar." 3
Russell: 'There's three mumps (moles) on, his necles'"
:Michaelz ”He's’got~freck1es and\a white face." |
Hoégver fn most of the plctures the people ln the photographs
fcould not be recognized by one o; two 1solated datari; as the
clothes, bddy/pOSLtlon andcfaclal»features were often'dlfferept ’ o
in the second photograph. It seems reasonable to assume thatj'f&??“ 3

L
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the children synthesized the details into an integrated
'whole' to identify the person, and that the children's

shért comments in this actrvity provided only a small sample

of the processing necessary to complete the task. The x

narrative nature of speech placed a secondary emphasis on

successive processing during the discussion and summary

stagesvbf-the task. . T

-3
-

- ~ i ‘
~¥!§k 15: TRACKING II}}An adaptation of a pre-school

mental development assessment task (Venger,

L.@. and Kholmovskaya, 1978).)

-

This task was an %Sgptatlon of the first tracking
‘ »
and requlred the qbild to survey a small tracking card

by a letter d; the alphabet Tﬁh child was - prov1ded w1th
.small map of intersecting roads 1ead1ng td fourteen p0331ble'm-
locations, each,lndlcated with an alphabet_letter within a . t
yellow rectangle. 'The start}ng point’was a 'tuft of grass'

asg 1§/the first tracking act1v1ty The map was drawn on

-ngi paper (13 5 cm. x 13. 5 cm. ) and mounted on green card

(28 cm. x 21 5 cm. ) Ten tracklng cards were provided, each
. -~
card containingla 1ihe‘drawing,journey from the starting

.

point to a specific rectangle. The journeys were drawn on'

white paper (6 cm. x 12. 5 cm.,) and mounted on blue card
&YM’ -l 15 Cm ) S '-"_;.\v"}‘ﬂ_s»w 4 V]
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Step 1: The child was gi#en the road map, the ten
trdcking cards and a record sheet on'which to record his res-

pon%ps. He was told that the task was similar to the first
. ‘ P ‘
tracking task and that: :

.

a) = each tracki%é card 111ustratéd a Journey from ghe"

J raribl Y

'tuft of grass' to a yellow rectangle
b) each rectangle contained a letter odyphe gjphabet.
c) he should look carefully at both the*map and the

o | tracKing card and find the cOrrect rectangle at
~

the end of the Jourqﬁy s:'The letter in the rectangle
Qo’ ~U n ‘> " ‘

%;shoulé'be wrltten
% . .
1 = rectahgle H, . . R -3

.d) the task was to complete allH;en‘Journey cards as-

rapldlywas Lble as the time. @puld be recorded

The child was asked to,explaln ‘!!'task . If he was unable to
understand the dlrectlons a sample journey card was produced

and the "task explalned once .again. Then the child was asked

-to explain the .directions onceé more.
_ o . . '
' Steg 2: The child completed the ten tracking- cards
by 1ocat1np each rectangle and writing the 1etters on the

. answer sheet. The task was tlmed‘and the tlme noted on the

sheet. L '
. Step 3. The child's answers uere checked and he

R

was asked to explain"the procedures used.to complete the task.

His rg%Pdnses Were nOted > I%gfhé Chlld had made errors on

o

"any of the tracklng\cards he was asked t do the Journey once
\//Q
.a- %
& .
- '('.
N

onwthe response sheet e.gv, card :
- ; .

‘
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more, verbalizing the'ﬁoute as he progressed from the grass
tuft to the appropriate rectangle
Step 4: The child repeated the t1med task twice

wmorevand each of hlS times was recorded. Between each trial

‘ He was asked to summarlze the task and to explaln the

strategles he used,, tO'complete thepcards qu1ck1y; e.g., putting
the tracklng card close to t efmap §o§that 3u1ck scans were

posg:ble and observing ehe shapes of the roaﬂs and the

'spat1a14p031t10ns Qf the - goal rectanples D1Scusslon emphasized

b w;

con51stént V1sua1 surveylng of thé“map«and Journey cards and

PR S N
thd necess:Lty for good orga,nlzatlon of task materlals 0_1 e. t&

*

wer*éheet map and tragk@ns oardB J,' -

o . =

o Ta&( !"oc‘:ust Tl'?e task appe@sed to focus on the 1nte-

[

&

S
- Qv v e

gration of'Vlsual stlmuli 1nto spatlal unrts¥ i %-, simultaneohs

synth931s Tné&only tracklné&or Journey 1nformatlon was the~
shape of the journey llne ang the spat1a1 p031tlons of. the -

.

roads and the flnal rectangle Hence the most effectlviw

i e N ., , :
~strategy would be to process. SLmultaneogslpt surpeylng;‘
drawing on the tracklng card and preserv1ng the spat1a1 relation-
ships amongst the starting p01n% the road shapes and the goal
location, and ‘comparing these relationships with the visual
spat1a1 organlzatlon on the map. The descriptions of task
strategles and the child's re-telling of a Journey'placed a -
mlnor empha51s on the, succe351ve nature of narrative speech.

.

No spontaneous verbalization was noted durting the

. time trials, though in the post-task discussions several

v
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e .

. v \-,,- l"

\.-\- -

- ‘%% »fhﬁ?t(he chlrdren commented on the‘task Their verbalizations

appeared to suggesfy largely simultaneous processing of t

task materials. L

‘Brent: "I glance ... I look agfthe shapes."

Daniel: "I hold the card close up tqi{he map and look. I

| ' keep- track w1th my mind and one eye on each card

to cheek the roads.'

Michaei; "I pretend I'm-drivigg in a rally. I've got the

' - . | maps on the mseat I-stop at the lights and_-
can only take a quick look at the lights ... thepn

vroom, vroom, I'm off on the next." -

‘Three children recorded slbw times; and did;not :

"Fi two trlals Though they did noanQJ

y thelr task behaviour was

decrea’se their time

£

verbalize during th

L

observed. Faeh child poiﬂted with his pencil tip or,fingers
‘on ‘the cgrd, 3and then on the map, w1th short 1erky movements.‘
'lﬁyrlck commented, "I need to point or I can't tell where I

am. & look up a 1ine;'and across and up," spggestihg'that he
may have been attempting to process in a successive manner.
After the second trial ap eﬁtra‘sg§§ﬁwas included for these
children. The teacher gaveﬁﬁraeticé&with visual scanning

and predlc ¥ Random cards were held up for five seconds

and the chlld was asked to predict the letter of the re?tangle
or indicate the area on the map where the journey ended. The
¢hildren discovered that they did not have time to point and

A
trace lines, and yet could achieve a high degree of accuracy

. \ .

r

»
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in their predictions. On the third timed trial each child
was able to improve his time without decreasing in accuracy,
which might indicate the adoption of the, more task-appropriate

simultaneous synthesis of materials.

Task 16: OVERLAPPING PICTUME (Adapted from the

Overlapping Pictules sub-task in the Kaufman
. Assessment Battery for Children (Kaufman, A.§.
and Kaufman, N.L., 1980).) - ’ W‘ﬁ

w

The child was shown a colourful 18 cm. x 13 cm.
pictured printed on white card, and was then presented with
¢ a series of 18 cm. x 13 cdp cards, with parts of the picture
| reproduced on each card and parts on the card cut oyt. The

, Chlld s task was to construct the serles ofiﬁartlal plctures

e by assembllng the' individual parts on top of ach other, to

?_-repppﬁuce the orlglnal plcture. There were twenty-seven sets
of overlapping picutres, increasing in complexity from two
to se&en cardskin each series. The child began by reconstruct-
ing the simplest two card serieﬁ;énd progressed towards the
most complex seven card set. ;
Step 1: The chila was presented with the first .

pidtu;e.and ﬁhe two cards that needed to be overlapped to
form the picture. He was told that:

-a) he needed to study the original picture.

b) the picture could be made by assembling the two

cards. These cards contained only part of the
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pictur q!‘ﬂhhe task was 'reproduce the original
plcture“by placing one car, top of the other in
an appropriate‘manner. -
ng teacher demonsttated the process by doing one overlapping
;%picture construction with the child, who was then asked/to
explain the task requiremenfs{ : ‘a
Step 2: The childﬂwas giﬁen each of the other
‘three sets in ehe first series and asked te reconstruct the
pictufes. Spontaneous verbalizations were noteduand_at the
end of the.first series the child was asked to summnrfze the
tesk, explaining the procedures he used to complete the
picture. .

-

. - | .
~Step 3: If the child made am error he was asked.

explains cofréctign. If he

rgr he was&asked. to study- b@th‘a

to:correct the mistake

b4 v

" was unable to observe th
the orlglnal picture and the’ reconstructlon,and compard‘the
contents. Discussion focused on the spatial part-whole
relationships within each picture, and any visualiinconsisten-
cies between.each picture. At the beginning of the next

tutorial session the child was gsk to regwbuild the icture:
X s askpgy to regpuilc pi .

- Step 4: When the fgpf sets in the ftrsf series
had been coééieted the original plctures were placed on the

Y

table, and thi&ﬁiﬁ}lal pictures were arranged in random order

be31de thenna T child was asked to sort out the plctureJ,K;

-

¢ : "’

“

components and réconstruct each plcture- alongside the original -
T S

»

picture, as rapidly as possible. The task was timed and the
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allowed two triais,.with‘theﬁobiective of decreasing
‘needed to complete the pictu;f assembly. The child *
was encouraged to explain the procedures.Hefused to complete
the task, and the visual organi;ational aids used, e.g., "I
sorted them into the right picture pile before I_overlappéd
&Pem". | ) .‘ ‘

_Step 5: The child p;ogressed through four sets of
four pictures, four sets containing f{;e pictures, and one :y.

set each of six and seven pictures. -Steps two, through “four
. . '

v '

were used for each picture séries. ) ©

Step 6: Task summary: The cbi was asked to
review the task and discussion focused &Tx’e important
strategy of erganized v1sual scann;ng olgn»-

ak- 8
observatlon of how one part 0 the plctut---'u'

whole spatially. ..The,chllg was encouraged--oi

v1sua}~c1ues he used, to complete the task, e{é., "There was

» ¥

7 . : YV S

Y

no cat in E%e first picture", and, ''the red‘balloon was hanging
ﬁf ! ‘

. ’ ] K4 . 4
Task Focus: The task largely fétused on simultangous

over.the yellow one"

processing. To. constrﬂcttfie pi!ture the child was required

14

to survey the sample picture and preser&he spatial part to

hwhole relatlonshlps The plctorlal input was spatial in

nature and the task requlrements demanded integration of the

stlmull into ‘a spatlal wholb ' & R

- The children's spontaneous verballzatlons durlng

the task emphasized that they were noting part-whole relation-. -

. »
-

st
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ships, and syn?hesizing visual components and detaiis info

a total picture: o . .
Sasan: "The green balloon next to the red ... oh ... what's
that bird doing there. I don't need it ... block
“it out."

Michael: "A girl and a bo¥ that's all (checks the sample
picture-aﬁd then his own). Oh the cat ... no not A
the cat ... get out cat. I like it thré though."

Katherine:'"The raccoon playing the piano in that corner
. . '

Hey, he's no feet ... I1'llefix that. Now his

- B -

paw s m1531ng ... . Now it's good v o .
Russell:  "Humpty Dumpty 51tt1ng on his wﬁ$l -It's éodd the}

sun's out. There it's flpht "

. . o o v

The children noted the rlghtness br completeness 6f the

P

totally constructel ] picture in comparlson w1th*phe sample

vy

‘picture. Thls completeness could be compared w1th the Gestalt

school's view of the .'good gestglt' or, form, a harmonious
; . ¢ . .

spatlal whole. | . R v

o
e

When the chlldren were asked to explaln how they

were able to reconetruct the plct&res the narratlve recall ;7(. -

of picture sequen01ng empha51zed.succe531ve proce351ng. ‘ij?f*‘
Brent: "Well first I'thought he's in bed and then it's -
' got to be night, so the starg go in .?. .'_Thenfg '
I though:he needs a rug for his feet." ~. ~
Daniel: "Well I thought this kid's in it, but not the%: ‘
‘ . | sgcond kld, so put on the second picture ... zap
tiw®kid's gone, so‘third .t. see now all of 'em."- L
é ‘;va v . B

i
k4
i~

<
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It is not possible to make a distinction between‘the child'e

sequential recall of procedures and the actual processing

that took place during the task The task appeared to focus

on the holistic spatial 1ntegrat;on.of visual etimuli, though
" one may suggest thét successive processing was interwoven.

A

<through the act1v1ty/ possibly through introspective verbaliza-

" tion durlng picture construction and definutely in the overt
verbalization ofa;ask reca . .
S N qmIeask ¥ il JIGSAw SHAPE§ :
"\'@“w“ . « .~'.. . v
hf%7ﬂ§z The taqk réqulreﬁ'the chlld to. survey“ jigsaw des1gn
'.".ﬁnterlockmg s”hapes (Klds Stuff Math Fran% 1994),
‘o v make decisions concernlng spatigl relatlonshlps amongst

. seled%e apes. The Chlld 'was presented with a black a;& i
, . %

' card (21 3 'mah '28'cm.). 1hejjlgsaw deSLgn was composed .,
: of thlrty exght lnterlocklng §hapes each shape Belng labeled-

with a single or dquble 1etter of the "alphabet, e.g., 'd" or

L rddr . de\eelgrged designs, cut from orange card:and\exactly
bimilar'in ghape to. six shapes wisfiin the puzzle, were o

o v?" mwresented and the g%ild was’ asked to‘locate the 1&¢ter of

the appropfiate shebe in the jigsaw. Fourteen questions'
focusing on spetial relationships,‘e.g.; searching ‘the whole
for parts, cbmpafing'shapes ané pesitioﬁs in spaee, were

. - _ ‘ '
asked and the child's answers recorded. Emphasis was placed
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on strategies for the location of parts within the whole
and making spatial comparisonswamongst the parts.
Sggp_l: The child-was “shown a copy of the jigsaw
design card and told that: o ? N
‘ a) the design was made up of small shapes that lock
‘ together. : o A
v . b) each small shape was labeled with a'ietter.
, @. o) the first part of the task was to study,the design:
~and find cettain shapes, whendshown ¢oloured card
T ‘v - patterns of the shapes | | v
5 . _ ‘ b
L - d) the seoond part of the task was to andter questions
. _ i, ' aboutﬁghe shapes in the puziie |
| ‘WThe chfld was. asked to explain the two aspects of the task.
.Step 2: The . child was shown a shape,, ,made from
orange card, and asked to locate an exastly similar shape-
o within the Jigsaw verba1121ng the letterqthat 1dent1fied%b
vae ‘the sh@pe After the child had made a match between the -

;orange shape and the lettered shape in the Jigsaw "he- was-asked"

to explain his reasons for the ch01ce, e.g., ''Well they*re

-

- both like an 'F' ‘with an added square om the bottom" ﬂ;The

child was presented with five more shapes and asked to
, ‘.N

Yerbalize reasons for. the matches
k 1

Step 3: If the child made an error in this part

~

of the task he was asked to trace around the orange shape -

with hls flnger and describe’ éhe shape. The-child was then

sked to s¢an the puzzle and find the matching shape tracing
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round the puzzle shape with his finger. The child was presented

with the shape, later in the tutorial session, and asked to

repeat step two.

— *  Step 4: The child #s asked fourteen questions
about the shapes in the jigsaw designé. The questions focused
on shape comparison, e.g., ''Is there a shape that matches 227",
"

and positions in space, e.g., "If you flipped over MM would

KK exactly match it?'", and "Can B cover cC aftér ohe-half

turn?''. Fiv;'queétions focﬁsed on shape comparisons, and

ﬁine on spatial positions. Spontaneous verbalizations were

noted and the child was asked to give reasons for his responses.
Step 5: If the child made errors in step four the

same tracing procedure, noted in step two, was utilized;‘ If

errors persisted the shape was -cut out and the child was asked

to manipulate the shape to make a match, or respond to the

question. The child was- asked to repéét the question later

in the tutqrial session. *
Step 6:. Task summary: The child was asked to

reviewsthe tasks and summarize the procedures and methods

used to cdmpléte both aspects of the activity. Discussio:.

focdsed on organized visual scanning to locate parts within

the whole, comparison of shapes, and the visual clues the

child used to make a shape match or answer the spatial

questions. |

Task Focus: The task focused primarily on simul-

taneous processing, or the integration of visual stimuli into
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spatial groups. The whole 'jigsaw' was readily surveyable
throughout the task, and to complete the shape comparisons
the child needed to survey the design, observe the part to
whole spatial relationsh%ps and éompare shapes within the
vhole épatial arrangement ®©f the jigsaw:. The ‘veibalization
procedures of recalling the task in sequential ordp!g and
explaining reasons for answers, focused on the succescive
processing involved in narrative speech. However, as the
child discussed his reasons the spatial comparisons involved
in making rotations, flips and turns ensured that simultaneous
synthesis was woven through the activity.

The children made few spontaneous verbalizations at
i'e beginning of the activity, but after making several
corparisons and responses they became quite vocal in volunteer-
ing information as they worked on the task. Their verbaliza-
tions suggeéted a reliance on the task-appropriate simultaneous
synthesis, as holistic associations were apparent, and observa:

tions about the 'rightness' or completeness of a spatial design

were cCommon:

Ronnie: "It looks like an F with a chip in it.",
Michael: "I wonder ... yep; there's another gun."
Susan: "I funny looking E ... where are you funny looking

E. You fell off a building and the end of you

’

flipped over."
Daniel: "He's got short legs, both the same length ... so

it's not that (pointing to shape V)."
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!

Brent,: "1'11 find one like a stair.
Russell: '"Doesn't look right. 1It's got éo be topped like a | )

o T AR
Steven: "It looks good. If you pushed it up ... look it'd

fit over."
Nicole: "Tt+'s all over same ... game looks, same shape,

same notches ... not too fat ..- iooks the same."

Task 18: SERIAL RECALL AND ASSOCIATIVE PAIRING OF

PICTURES (Adapted from Kaufman, 1978) .

In this task the child was asked to memorize a set

of pictures of objects or animals in ser&3325rder. The pictures

were black and white line drawings from '"Mix and Match" (White
and Rehwald, 1976) mounted on 9 cm. X 9 cm: green card..'The
pictufe cards were chosen on the basis of associative pairing,
e.g., a tree and a leaf or a chair and desk, and arranged in
éets of four, six and eight cards. The sets of four cards
were composed of two pairs, the sets of six cards.of three
‘pairs, and the eight card series of four pairs. Four series
were made for each level of complexity. Within ééch set the
cards were arranged so that one object from each pair was in’
the. first half of the set and the other item from the pair was
iﬁ the same position in the second half, e.g., 1 - saw, 2 -
tree, 3 - chair, 1 - wrench, 2 - leaf, 3 - desk. Each card

in a set was numbered on the back in the order in which they

were presented to the child. The child's task was to recall,

L}
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iy . o

Y& serial order or in paired associates, each of the pictured
objects in the series. vThe child progress%d from the simpiest
four picture level, through to the six card, and then the more

difficult eight card set.

Step 1: The child was shown the first set of four

cards and told‘thatf

-

a) the cards needed to.be studied carefully; and ;s

each was placed before him he should try to

e

remember them by saying, '"First ..., second ...,
and so ’on, naming eath picture.

b). the ¢ards_wou1d be removed and he would need to
recall each of the pictured objects in the correct

order.
." N ' . . . . .
. The child was asked to repeat the directions to check his

understanding of the task.

Step 2: Each eard from Set A was placed in front

of the éhild, and side-by-side. The child was reminded to
’ A}
verbalize, "First ..., second ..-," etc., if he failed to do

this spontaneously. -

Step 3: The cards were sequentially removed, begin-

ning with the first card placed in front of the child.

-

~ Step 4: The child was.asked to recall the pictures

and phe order was. recorded. -
Step 5: The pictures in Set A were agéin presented

to the child and the teacher asked him to pair the items, giving

reasons for each associative pair chosen.

.
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Step 6: The child was\again asked to study the
_series, cﬁoosing one of the strategies, 1i.e., either rehearsing
in,  serial order, or in associative pairs.' The child was told
| that he could recall the set in pairs or in serial order.

y Steé 7. The cards were removed by the child, either

in é.paired ordef or in serial order; and then given to the
teacher. The child recalled'the cards gnd the teacher recorded .. .
the responses.

Step 8: "The ggrds from Set B were plac;d on the
table, the child naming each item as it was placed before him.
‘The child was asked to study the cards aﬁd choose whether to
rgmember the objects in pairs or in serial order. The child’
then fehearsedléhe cards using ﬁhe preferréd strategy.

Step 9: The pictures were recalled using sérial
recall or associative pairing.

Step 10: Tﬁe child worked through the remaining
sets of four pictures, and then the four sets at each.of the
mog§ complex levels gf six and eight pictures.

1f errors were made the child was asked to review
the‘strategy he was ﬁsing, and rehearse the stages of the task
aloud. He was then asked to do the set again at the end of
the session.

Ste 1. Summary of the task: The child was asked
-/
to discuss and review strategies for memorizing items, focus-
: N :
ing on verbal rehearsal ofd&érial order and association of

- paitrs or parts.
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Task Focus: Tﬁe sequential presentation pf the
picture cards, the verbal rehearsal strategy and the serial
recall required of the child placed a primary emphifis on
successive pfocessiﬁg. When the chiid utilized the paired .
associate strategy, pictures were classified into groups
and then recalled. 'The'disqriminétions, comparisons and
categbrization of the visual stimuli may have involved
simultaneous synthesis. HéweVef verbal or introspective
Pehearsal of the ‘associated pairs re-emphasized successive .
processing.

The children produced a continuous flow of spontan-
eous verbalizatioh during 'this fask. .Each child used overt
verbaibrehearsal techniques during the serial recéll task,
providing'an indication that successive synthesis was the
coding used for processing the information.

Brent: "Peach ... peach, leaf, ... peach, leaf, snowflake

Daniel: "It's grapes, then grapes and lion, then grapes, -
lion, orange, and grapes, iion, orange, monkey."

Susan: (With four fingers extended and 1owering each finger
as each object was named) ”Well‘there's a boat,
then hamburger, then bus, then bahana."

During the paired associate activity several children appeared

to combine simultaneous and SuccessiVe synthesis. They grouped

the pictured objects into Qlasses'and verbalized titles that

, t
illustrated common features.
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Ronnie: "Wheels (grouping a car and a bus) ... room- (group-
ing a cbair and desk) ... and shapes (grouping a
, trianéle and circle)."
When Ronnie was asked to explain how he remembered the objects
'he commented, | |
"Wheels, like a car and bus ... . Rooﬁl I think
chair, desk ...,"

indicating an interweaving of simultaneous synthesis and the

sequential ordering of successive processing.

/



CHAPTER FIVE
FINDINGS AND DISCUSSION

The purpose of this study was to examine the
efficacy of an intervention programme, conceptualized within

the simultaneous-successive model of information processing,

i v

for the remediation of a sub-group of poor readers within

=

a learning disabled population.
Four main hypotheses were generated to test the

effectiveness of the programme.

Findings Related to Hypothesis One

Hypothesis 1: Improvement in performance on the simultaneous-
successive test battery will be greater for

the Experimental than for the Control Group.

| *
A Pre/Post test improvement on the simultaneous-

successive battery was anticipated for both Experimental and
Control Groups. However, greater improvement for the
Experimental Group than the Control Group was hypothesized,
due to the remediation programme that focused on task-appro-
priate simultaneous and successive processing étrategies.
T-tests for independent sam?les were performed on

the pre-test results of the simultaneous-successive battery.

186
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Pre-test means: and standard deviations for the Experimental
and Control Groups, on each of the seven simultaneous and
successive tests, are presented in Table 4. No significanﬂ;
differences between the means of each group, on each of the
seven pre-testsruas obtained (two-tailed test). Howevef,

a significant difference between groups on the Word Naming
test was obtained on a one-tailed test of probability. Since
Colour Naming and Word Naming both load on the speed factor
(Das, Kirb& and Jarman, 1979, b.) the létter test may be
excluded from the study without loss of a representativé test
of the speed of processing. To examine pre-post test improve-
ment, and the efficaéy of intervention, a two-way analysis of
variance was calculated for each of the six tests, using a

2 x 2 factorial design. Factor A was Groups, i.e., Experi-
mental/Control, and Factor B was Test Scores ovgr‘zime,‘
i.e., Pre/Post (repeated measures). Post-test means and
standard deviations are presented in Table 5. Significant
main effects for Factor B (Pre/Post) were obtained for each
of the tests. . On Memory for Desigés, Sfrial Recall, Free
Recall and Digit Span-Forward a significant AxB interaction
was obtained. Figures 1 through 4 illustrate these inter-
actions, and Tables 6 through 11 provide a detailed account
of the analyses of variance for each test. Hypothesis 1

can thus be accepted for selected tasks.

Discussion
q

Apart from the Control Group results on Digit Span-

Forward, both Exﬁerimental and Control Groups improved their



PRE-TEST MEANS AND STANDARD DEVIATIONS QR THEY:
STMULTANEOUS-SUCCESSIVE TESTS, FOR ‘BOTH .THE-
EXPERIMENTAL AND CONT

TABLE 4

ROL GRO
PR

o

- e e R -

Variables Means "fﬁifdard g

Exp. Controly,  Exp. ¥ Control
Memory for Designs 43.583 47.500 9.501 9.922
Figure Copying 13.250 15.500 6.326 5.18
Serial Recall 32.083 31.417 12.986 11.477
Free Recall 56.417 57.333 9.040 7.303
Digit Span-ForQard 4.750 4.833 1.138 1.030
Colour Naming 36.083 - 36.333 5.885 4.638
Word Naming 25.333 31.667 4.376 12.608

4
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FIGURE 1
MEMORY FOR DESIGNS

Mean Scores on Pre- and Post-tests for
the Experimental and.Control Groups
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FIGURE 4
DIGIT SPAN-FORWARD

Mean Scores on Pre- and Post-tests for the
Experimental and Control Groups

® = Experimental Group

A = control Group
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test scores, on each of the simultaneous-successive tests,
ovér time (Pre/Post). The improvement was anticipated and
may be attributed to maturation, a practice effect from
exposure to the format of the pre-test battery, and possibly
to incidental classroom exposure to tasks focusing on the

appropriate utilization of simultaneous-successive pro-

-

cessing, durjng the intervention phase.

The A x B interactions for Memory for Designs,

/

Serial Recall, Free Recall and Digit Span-Forwafd, suggest
that not allk the improvement'could be attributed to time,
practice or incidental experience. These interactions suggest
that a major portion of the improvement could be attributed

to the remediation programme, as the Experimental Groupb

Post scores indicated significantly greater impr®vement than
did the Control Group Scores. .

Although both Experimental and Control Groups
demonstrated improvement on Figure Copying, the Experimental
Group did not reveal significantly greater improvement
than the Control Group. As Figure Copying was utilized as
a test of simultaneous processing, and as remgfiétion
focused on both successive and simultaneous strategies, with
an emphasis on the 1atfer, an interaction was anticipated.
Though reasons must necessarily remain speculative, suggestions
may be offtred in partial explanation. Figure Copying re-
quires the child to copy fifteen geometric designs within a
booklet. The child works through the booklet at his own

pace, regulating his own task attention and speed. In
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7
comparison the other simultaneous task, Memory for Designs,
requires the child to attend to the designs for five seconds
and then reconstru;t them from memory. The tester éontrols
the speed and focuses the child's attention for a specific
time-span. The remediation programme emphasized structured
tasks, where the child's attention was focused on an activity,
and where there was constant attention-controlling verbal -
interaction with the teacher. The fifteen hour intervention
programme did not include periods of time where the child
regulated his own task-attention, without interaction with
the teaéher. It is conjectured that individual presentation
of the geometric designs, by the tester, may have focused
the child's attention in a manner that was comparable to the
remediation procedures. It could equally be suggested that =
intervention should offer a transition phase, where the child
is encouraged to spend longer periods of time focused on
individual, but active, task participation.

Studying the test proéédures of both Memory, for
Designs and Figure Copying, the most obvious difference is
the memorial component of the former test, where the child
needs to conserve the spatial relationships in order to
réconstruct the designs. It'may be speculated that the task
of Memory for Designs may reqhire intérnal verbal mediation
to enable the child to reproduce the shapes in the absence of
the stimuli. As verbal mediation was interﬁoven through the

remedial programme it is suggested that this may have had a

facilitative effect on the Experimental Group's Pre/Post
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scores on the Memory for Designs test. In Figure Copying
the stimuli were always present, and hence the child may not
have seen the necessity for employing a verbal mediation
st;ategy. This'suggests the utility of continuing the
remediation programpg, within the resource room setting,
utilizing a variety of materials and task situations to aid
in the transfer of strategies, e.g., verbal mediation..

Though a main effect was obtained for Colour Naming,
no interaction was obtained that may have been attributable
to‘intervention. Remediatioh did not emphasize speed of pro-
cessing in every activity, though several tasks, e.g.,
Tracking I, Tracking II and Mazes did partially focus on
speed of completion. It may be suggested that though remedia-
tion included speed of processing, it did not necessarily
focus on the speed of verbalization, or verbal output,

emphasized in the adapted Stroop (1935) tests.

Summary
The main conclusions may be sumﬁarizeq as follows:
1. All the tests of suécessive processing, whether

presented auditorially, i.e., Serial Recall and Freg
Recall, or visually, i.e., Digit Span-Forward, demon-
strated significantly greater improvement for the
Experimental Group, and this improvement is
attributed to the remediation prégramme.

2. The greater improvement in one simultaneous test,

Memory for Designs, is similarly attributed to the

intervention programme.
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3. Although main effects were obtained for the speed
test (Colour Naming), and for one simultaneous
test (Figure Copying), no significantly greater
improvement was demonstrated for the Experimental
Group than the Control Group, and therefore improve-
ment cannot be attributed to the remedial programme,
but rather may result from maturation, practice

effects and incidental classroom exposure.

Findings Related to Hypothesis Two

Hypothesis 2: Improvemeht in performance on silent reading
comprehension grade scores will be preater for
the.ﬁxperimental than the Control Group.

The comprehension sub-tests of the Gates-MacGinitie

Reading Test (Level D, Forms 1 and 2) were used to test this

hypothesis. A Pre/Post improvement in grade scores was

anticipated for both the Experimental and Control Groups. A

"signfficantly greater improvément for the Experimental than

the Control Group wasAhypothesized due to the strategy train-
ing programme's focus on simultaneous and successive processes.

The successful intégration of both processes appears to be

necessary for efficient reading (Kirby and Das, 1977).

A t-test for independent samples was calculated
from the'pre—test grade scores on the comprehension section
of the Gates-MacGinitie Reading Test (Level D Form 1). No
significant pre-test difference between the means of each

L4

group was obtained.
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To examine the Pre/Post scores, and possible
effectiveness of intervention, a 2 x 2 Analysis of Variance
was calculated. Factor A was the Groups and Factor B Qas
the Test scores over time, i.e., Pre/Postdkrepeated measures) .
A summary of this analysis is presented in Table 12. A signi~
ficant main effect for Factor B was obtained, indicating
improved grade scores for both groups over time. No signi-
ficant interaction was observed. Thus Hypothesis é was

rejected, as the Experimental oup did not.achieve significantly

higher reading grade scores‘et post-test than the Control Group.
Discussion

The Experimental and Control Groups demonstrated im-
proved reading grade scores over time (Pre/Post). This improve-
ment was expected and may be partially attributed to the
practice effect of exposure to the pre-testformat of Form 1

N
of the reading test, and more specifically to classroom reading
érogrammes utilized during the interval between the administra-
tion of the pre- and post-test batteries. The comprehension
section of the Gates-MacGinitie Reading Test has a multiple
¢hoice format. The child is required to read a short para-
graph and respond to questions, selecting an appropriate answer
from a range of four possible responses. (There is no cor-~
recdtion factor for gueséing built into this test.) All the
children in the Experimental and Control groups were involwved
in regular, Grades 4-6 classroom readiﬁg programmes at

their respective schools. These reading programmes involved
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the children in using workbooks iﬁ whiék the silent reading
of paragraphs and response to ﬁultiple,choice questions were
included. In addition the reading classes utilized reading
kitsbégsigned by Science Research Associates. The entire
format of these kits, e.g., Raading for Understanding, is
composed of a series of short graded paragraphs requiring
multiple choice.responsesﬁ Hence it is suggested that the
main effect for .the Pre/Post factor may be partially attri—’
buted to the similarity of the format of the Gates-MacGinitie
Reading Test, and the classroom‘reading experiences of the
children.

Due to the intervention programme's emphasis on
csgnitive strategy training in processes that are presumed
to underlie reading success, an interaction was anticipated.

~ However the Exper1menta1 Group had no 31gn1f1cantly higher
reading grade scores (Pre/Post) than the Control Group 1t
may be suggested that the training period was too short to
allow transfer of cognitive strategies from the remediation -
tasks to tasks of reading comprehension. However, when
considering the findings of Hypothesis 4, this suggestion
does not seem viable. it,seems~more likely that there was
no significantly greater improvement for the Experimental than
the Control Group on this particular sub-test of reading
icomprehension, due to the natura of the test's format. When
working on the comprehension test the child had constant
access to the paragraphs questions and potential answers.

He was expected to regulate his own attentlon and progress ;
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through the graded paragraphs at his own speed. Remediation
activities aIWays involved a constant child-teacher inter-
action, and the tasks were structured to make maximal use

of the chilg{s informatiqn processing strategies. The child
was expected to play an active part in organizing the task
materials, verbalizing the stages of the task, predicting
outcomes, suggesting modifications, summarizing the results
and providing reasons for the findings. Hence, it might be
suggested that this comprehension sub-test, in providing
constant access to the stimulus, i.e., the text, and in
supplying the organization provided by the questions and
possible responses, did not rely on the active organizational
strategies and close child-teacher interactions emphasized

in the remedial tasks. In addition the format of the test
did correspond with the format of instruction in one of the
resource room programmes (Control Group), where the paragraph
and multiple choice approach of the Specific Skills Series

(50r.ing, 1962-64) was used quite extensively.

Summary
The main conclusions may be summarized as follows:
1. .A main effect for the Pre/Post factor was obtained,
" demonstrating that both the Experimental and Control
Groups imﬁroved on the sub-test of readigg compre-
hension, over time. //
2. No interaction was obtained. Hence, the improve-

ment in performance on the silent reading compre-

/
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hension grade scores (Gates-MacGinitie Reading
Test), following remediation, was not greater for
the' Experimental than the Control Group.

3. Pre/Post improvement for both groups was partially
attributed to practice effects, and the classroom

reading experiences of the children.

¥

Findings Related to Hypothesis Three

o

Hypothesis 3: Improvement in silent reading instructional
levels will be greater for the Experimental

Group than for the Control Group.

The Standard Reading Inventory (Forms A and B) was
used to test this hypothesis. A Pre/Post improvemént in
instructional reading level was anticipated for both groups.
Reading comprehension appears to require the effective utiliza-
tion of simultaneous-successive processes, with an emphasis.
on simultaneous synthesis for high level compre;ension tasks
(McLeod, 1978, Das, Kirby and Jarman, 1979 b ). The inter-
vention programme was- structured to encourage the employment
of task-appropriate processing strategies. Hence, the
Experimental Group, through' the appropriate application of
simultaneous-successive p;Qhessipg strategies, was expected
to demonstrate significantly higher Pre/Post insﬁructional
reading levels than the Control Group.

g A t-test for independent samples was calculated using

the«instructional reading levels from the pré-test‘battery.~
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No significant difference between the means of each group was
obtained. |
To examine the Pre/Post improvement, and the
efficacy of remediation, a 2 x 2 Analysis of Variance was
calculated.. A summary of this énalysis_is presented in
Table 13. A significant main effect for Factor B was
obtained, indicating improvement in{réading ihstructional
levels for both groups, over time.l A significént interaction
was obtained, indicating that the Experimental Group achieved
.
significantly greater improvement in Pre/Post instructional
levels than the Control Group. Figure 5 illustrates the

Factor A L Factor B %i'rractionu Therefore, Hypothesis 3

was accepted.
Discussion R

‘Both Experimental and Control Groups improved their
insﬁructional reading levels over‘time (Pre/Pos;)i This |
improvement was-anticipated and may possibly;%e attributed
to matﬁration, practice effects and the regular classroom
‘reading progfammes the children experienced during the interval
between the pre- and post-test batteries. |

However, the_interac£ion obtained would indicaté
that not all the improvement could be explained by time,
practice and classroom reading experiences. ‘A major part of
the improvehent may be attributed tb the remediation programme,

as the Experimental Group's Post instructional levels were
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FIGURE 5

INSTRUCTIONAL READING LEVELS

Mean Scores on Pre- and Post-tests for the

(Standard Reading Inventory)

Experimental and Control Groups

® = Experimental Group

A= Control Group

Pre-test

Post-test
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significantly higher than the Control Group levels. 1In a
descriptiﬁe analysis of both groups it is interesting to
observe that ten children out of twelve demonstrated improve-
ment in instructional reading levels in the Experimental
Group (Pre/Post), whereas four children out of twelve had
improvea levels in the Control Group.

The Standaxrd Réading Invéntory provides an alternate
method of assessing children's reading comprehension. The
Gates-MacGinitie_relies on a multiple choice format, but the
Standard Reading Inventory involves the child in reading |
graded paragraphs, and then asks him to ‘verbally reconstruct
the story. ‘Directed questions are then. asked to elicit
information that haa not been recalled. It is suggésted that
the remediation programme taught the child to use actlved
strategies for the organization, coding, memorization and
retrieval of information, and that these cognitive strategies
arenecessaryfor a comprehension task that requires the child
to verbally reconstruct a story and answer probe questions.

Torgeson (1977) has suggested that a positive
' approach to remediation of learning disabled chiidren would
be the analysis of a task in terms of processing requirements,
and then teaching the child to utilize the necessary‘task—
related processes. Kirby and Das (1977),.and Cummins and
.Das (1977), have suggested that the integration of both
simultaneous and successive processes appears to be required
for the task of reaaing comprehension. Rumelhart (1977)

has observed the parallel, interactive nature of top-down
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and bottom-up processes in reading comprehension proficiency,
and the similarities between Rumelhart's interactive model

of reading and the model of simultaneous-successive process-
ing have previously been noted. It is therefore suggested
that remediation focusing on the child's utilization of task-
appropriate simultaneous and successive processing has had

a facilitative effect on reading comprehension, where the
latter is viewed as an ipteractive process.

Torgeson (1979) further suggests that learning
disabled children are characterized by their failure to
apply\spontaneous task strategieg, and that they may not have
developed an awareness of their own cognitive processiné
.strategies. The intervention programme emphaéized the
utilization of cognitive strategies that were appropriate
for a specific task. It may be suggested that after remedia-
tion the Experimental Group child;en were able to generate
spontaneous, and task-appropriate, simultaneous-successive
strategies for the task of compreﬁension presented by the
Standardeeading Inventory. It may also be inferred that
remediation required the child's verbal interaction in pre-,
dicting strategies, explaining ideas and hypothesizing outcomes,
and ihat the ability to«organize and express one's ideas
clearly, is a necessary component in a comprehension task N

that involves story recall and verbal responses to questions.
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Summar

The main conclusions may be summarized as follows:

1. A main effect for the Pre/Post factor was obtained,
demonstrating that both the Experimental and Control
Groups improved their instructional reading levels
over time.

2. The Experimental Group demonstrated significantly

\ greater improveméht than the Control Group,_and
_\ this improvehent is attributed.mainly to- the

! remediation programme.

\

Findings Related to Hypothesis Four

Hypothes s 4a: Increasé\in»the prqductio; of more 'text
| - specific' (A), 'text entailed’ (B), and 'text
experiential' (C) semantic units within story
\\ recallé will‘be greater for the Experimental

Group than for the Control Group.

Hypothesis 4b:, Decrease in the production of 'text erroneous'
\\(D) and 'text external' (E) semantic units
\Vithin story recalls will be greater for-the

Experimental Group than for the Control Group.

The semiﬁtic protocol analysis (Fagan, 1980) of
children's recalls of stories was used to test this hypothesis.

The children's instré?tional level recalls from the Standard
. , \ o

3\
\
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¢

Reading Inventory (pre- and post-tests) were subdivided into
clausal units, and then each unit was assigned to one Qf
five_pos;ible categories, A ('text specific'), B ('text
’\\entailéd‘), C ('text experiential'), D‘('text erroneous') and
E ('text external'). Out of a total of forty-eight recails,
only two clausal units were assigned to category C, andg; |
hence this categdry was eliminated ffom the data an;Bysts
as it provided so little information for the study. Eagh
reader provided a different number of clausal units in
story recall, and therefore proportion scores were calcﬁlated
to indicate the proportion of information that fell into each
category, for each child. For example, if a child's recall

contained ten clausal units, and the units were assigned to

semantic categories in the following manner: A =7, B = 2,

D=1 and E = 0, the proportion scores would be récorded as,

A

.70, B = .20, D= .10 and E = .00.

To examine tﬁe effectiveness of remediation a 2
(Factbr A: Groups) x 2 (Factof B: Pre/Post) Analysis df.
Variance was calculafed with repeated measures on Factor B
for each of the dependent variables, i.e., categories A,B,D
and E. The F-ratios for the Factor B (Pre/Post) ﬁain’effects
and the Factors A x B (Experimental/Control x Pre/Post)

interactions are presented in the following table:

L
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TABLE 14
Variables Main Effect: Interaction:
Factor B (Pre/Post) Factors A x B
F-ratio P . F-ratio P
Category A 6.806 0.016%% 0.038 0.847
Category B 2.542 - 0.127 1.891 0.182
Category D - 1.687 0.207 1.607 0.218
Category E 0.483 0.494 0.907 0.351

A Pre/Post main effect was obtained for Category A (F = 6.806,
P < .Ol),'aemonétrating that both Experimental and Control
Groups"ﬁad significantly declined in their production of
'textually specific' semantic units, though there was no
significant A x B interaction. Figure 6 illustrates this
Factor B méin effect. However, no Pre/Post main effecf was

’

obtained for categories B, D and E, and there were no signifi-~
“eant A x B interactions. Therefore Hypothésis ba was rejected,
as the Experimental Group's production of category A and B
responses_yhs not significantly higher than that of the Control
Group. Hypothesis 4b was similarly rejected, as decrease in
the production of category D and E responses was not signifi-

cantly greater for the Experimental Group than for the Control

Group.

Discussion

i

A significantly greater Expérimental than Control

Group improvement was anticipated in the increased production
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FIGURE 6
SEMANT1C PROTOCOL ANAIYSIS

‘Mean Scores on Pf"- and Post-tests for the
Experimental and Control Groups (Category A)
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of 'text specific' and 'text entailed'’ informaﬁion, and the
decreased production of 'text erroneous' and 'text external'.
information in story recalls. This was hypothesized on the
baéis of the remediation programme's focus on appropriate
task strategies for simultaneous and successive processing.
The integration of simultaneous and successive syntheses
seems necessary for efficient reading, and children with
high scores on tests loading on both processing areas appear
to be high achieVers in tests of reading comprehension (Kirby
and Das, 1977; Cummins and Das, 1977). Simultaneous processing
- appears to be implicated in high level comprehension tasks,
such as inferencing (McLeod, 1978). Hence, children involved
in a remediation programme focusing on strategies fdr the
appropriate utilization of simultaneous aﬁd successive coding,
.were anticipated to produce recalls that contained more
textual information (éategory A), summaries, syntheses and
inferences (category B), and less erroneous information
(category D), and vague generalized statements (category.E).
This did not occur. The reasons are undoubtedly as.complex
as the task of reading comprehension itself, though an
examination of the task of story recall and a descriptive
overview of the pre- and post-test results may offer some
insights.

The analysis of children's recalls of stories they
have read offers the researcher partial access to the processing
strategies of thé child involved in a task of reading compre-

hension. The input, or text, :2d the product, or recall, are
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-
observable, but the processing of the reader is covert. By

analyzing recalls the inference is made that the information
unifs wiggiﬁ_the recallAéomewhat reflect the cognitive
strategies of the read@r, though there is a recognized
‘limitation in such an inference. It is acknowledged that
; '
the recall may contain only part of the known story informa-
tion. That the reader is able to recallhother story details
effectively is evidenced when his aided comprehension score
/is higher than his unaided score on the Standard Reading
Inventory. Thus, the researcher has available 1imitéd
resources for investigating the processing strategies of
' the reader.  The method of analyzing the product (recall),
"in order téjclarify the nature of the information recalled"
(Fagan, 1980, p. 10), maylstill offer a more productive
approach than solely analyzing standardized reading test
scores. However, it is'suggested that the method is not -
sufficiently sensitive to provide a 'complete picture' of
the reader's processing strategies.
The story recalls were analyzed at the reader's
instructional levels on the Standard Reading Inventory. Thus,
it may also be suggested that there are no processing dif-
ferences between readers at their instructicnal levels. Hence, ¥
differences between the Experimental and Control Groups may -
be seen in terms of improvement in their instructional levels
on the Standard Reading In&entory. In the findings centred
around Hypothesis Three it was observed that the Experimental
Group demonstrated significantly greater improvemené7than

[N

a ~
the Control Group in their Pre/Post instructional reading
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"test mean = .03, Post-test mean
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leve}s. This improvement was attributed to the inté%vention
programme. It may be 1nterred that the Experimental Group
was processing the information effectlvely on more dlfflcult
material in the pdst;test, rather than pre-test, administration
of the Stahdsrd Reading Inventory.

‘Figures 7 through 10 illustrate the Experimental/
Control and Pre/Post-test trends. The boxes, in each diagram,
contain the scores for half of the group, the lower limits
of the hox illustrating the third-ranked score (twenty-fifth
percentile), and tHe upper limits representing the ninth-
ranked score (seventy—fifth) percentile. The ranée of each

group is illustrated by the pos1t10n1ng of the first and

twelfth-ranked scores. Both groups demonstrated a significant

'decline in the production of 'text specific' (A) units of

1nformat10n (Figure 6 and 7). It.may be tentatively suggested
that the Experimental Group was producing less 'text specific’
information, but rather more summaries, syntheses and in-
ferencesy(category B: Figure 8). The Experimental Group's
megn pre-test proportlon score for category B was .23, the
post-test score being .35. There was little difference be-
tween tie Control Group's pre- and gost test means for
category B, ;he pre-tes't mean proportlon score being .24,

and the pesz test mean being .25. The’ Control Group produced
rather more 'text erroneous' (D) and 'text external' (E).
information in the post-test recalls, i.e., category D: Pre-,

.19, and category E: Pre- >

test mean = .12, Post-test mean

.11 (Figure 9 and 10). In_m
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comparison there was almost no difference in the Experimental
Groué's prodﬁction of 'text erroneous' and 'text extérnal'
information in the pre; and post-test recalls, i.e., category
D: Pre-test mean = .09, Post-test mean - .09, and category E:
Pre-fest mean - .02, Post-test mean = .00 (Figﬁres 9 and 10).
Hence both groups produced less 'text srecific' information,
but the Experimental Group member. were able to‘generaté

more 'text entailed'’ inforﬁation, whereas the Control Group
produced more 'text erroneous' and 'sext external' information.
However, it should be emphasized that, as there were no
significant differences between the groups (Pre/Post), these
descriptive comments suggest tentative observed trends that
may offer some insight for the data interpretation. It is
likely that larger numbers in each of the Experimental-and-
Control Groups would have offered greater clarity for the

researcher.

Summary
The main conclusi;ns may be summérized as follows:

1. Both grouﬁs demonstratéd a significant (Pre/Post)
decline in their production of 'text specific'

a) unit;\5% information.

2. No significant Pre/Posf-differences were noted}in
the increased production of 'text entailed"(BS
units of information.

3. No significant Pre/Post differences weré obtained

I

> L
in the decreased production of 'text erroneous' (D)
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Y
and 'text external' (E) units of information, for
either the Experimental or Control Group. '
The Experimental Group did not demonstrate a
significantly greater improvement than the Control
Group, in the production of 'text specific' and
'text entailed' units, nor a significantly greater
decline in the generation of 'text erroneous' and
'text external' units{
A desériptive ovéfview of the data suggests that
fhe Experimental Group demonstrated a trend towards
the increased production of 'text entailed' informa-
tion (Pre/Post), and the Con ol Sroup a trend
towards the increased production of 'text erroneous’
and 'text external' information. Larger numbers

in each group ﬁay have_increaséd the clarity of

this tentative observation.

®
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CHAPTER SIX
CONCLUSION

A recent approach in research has been the isolation
of educationally significant sub—groﬁps, from the soméwhat
heterogeneous population of learning disabléd students
(Rutter, 1978). This study delineated a sub-group of poor
readerSQ in a nine to twelve year old age group, who were
experienging severe difficulties in reading comprehension
(below the thirty-fifth percentile on the Gates-MacGinitie
Reading Test) and yet were above 85 1.Q. Torgeson (1977)
pfovided guidelines.for studying children with learning
difficulties in relation to their area of specific task
failure. He suggested an analysis of the "ask in terms of
the processing demands it placed on the child. Within this
study, the task of reading com;;ehension has been examined
in terms of the processing demands placed on the reader..
Utilizing Das ef al's model (1973 a , 1973' b , %975, 1979
a , 1979 b ), which is embedded in Luria's (1966 a , 1966
b , 1973) theories, simultaneous and successive processes

(and plaaping behaviour) have been conceptualized as being
implicated in every act of information processing, including .
the active reconstruction of meaning involved in taéks of
reading comprehension. A remediation programme was designed

to train the .task-appropriate use of simultaneous and

227



228.

successive processes, with the purpd§e of improving the
reéding comprehénéion of the learniné\disabled suEQgrQQp.

The general objective was to teach the,children 'how to a
learn', by emphasizing the training of‘cogﬁitive strategies
for tasks that focused on simultaneous and successive coding,
by encouraging the active participation of the child, and by
asking him to regulate his actions through conscious use of

verbal mediation. Transfer of cognitive strategies to tasks

of reading comprehension was anticipated. To test the
ctiveness of the remediation programme, the sub-group
of learni disabled children was divided into an Experimental

Group who received tegy training, and a Control Group who

received remedial reading instr n in a learning resource
room. The intervention phase involved fifte
instruction in either strategy training or remedial readqg —
Pre- and post—fest results on tests of simultaneous—successive
processing and reading comprehension were analyzed to test the
effectiveness of intervention.

The main findings'of the study indicated that the
strategy.training programme waé sucéessfﬁl in producing
greater Experimental than Control Group improvement on four
tests of simultaneous and successive synthesis, and on in-
sﬁructional reading levels (as measured by the Standard
Reading Inventory). It could be'éuggésted that the Experimental
Group wés able to transfer the cognitive strategies, utilized
for tasks focusing on simultaneCus-successive processing, to

a task of reading comprehensioh. Although the results have
/



229.

been interpreted within the framework of the simultaneous and
successive model, the complekity of human information pro-
"cessing is acknowledged. Other stheoretical perspectives may
offer insight in their alternate perceptions of aspects of
the remedial activities, for example Paivio's (i971) explana-
tion of visual imagery and learning, and Meichenbaum and
Goodman's_ (1971) description of generalized learning emerging
from training‘Eg\fﬁéﬁUSe~of.verbal mediation. Within the
present study verbal mediaﬁion was interwoven through the
cognitive strategy training programme. Future research may
_explore the contribution of verbal mediation to remediatidpv
by structuring a study within the simultaneous—successive
information processing theory, and offering groﬁps of children~

maximum and minimum verbal mediation training conditio

Inclusion of a strategy training pro mme may

prove to be an invaluable componen in the resource room.

e

Such a programme would teach strategies so that the children
are encouraged to "employ the optimal processes in a task"
(Das, Kirby and Jarman, 1979 b , p. 86). The‘;emediation
would,‘thus, not focus on training processes alone, but on
task-appropriate utilization of processes. An important
aspect would be eliciting the child's conscious use of the
strategies by discussing the procedures, summarizing the
task, and predicting future fask approaches. Stimulating
cognitive awafeness of appropriate strategies could be
considered a'keygfone of remediation. Stermberg, Ketron

and Powell (1980) affirm.fhe viability of teaching people
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how to learn:

We believe that people's quality of metacognitive
information might be measurably improved by’
training the people in a particular strategy,
- and then by pointing out to them how this
T ' strategy differs (if at all) from the strategy
T either that is ideal for the task (on the

———average) or that people use spontaneously when
they are untrained. ... Ultimately, we hope

it will be possible to train people in ways
that yill make them truly "more intelligent"

(p. 25).

"More intelligent'" for Sternberg, Ketron and Powell (1980)
does not necessarily‘meaﬁ improved scores on traditional,
psychometric intelligence tests, but emphasizes the processes
and stratégies used in intelligent behaviour. The strategy
training they suggest emphésizes teaching conscious behaviour,
making subjects aware of task-appropriate strategies and |
comparing their merits through verbal interaction. Thé
remediation programme, in this study, was designed to
stimulate "more intelligent" behaviour, in terms of tréining
cognitive strategies that could be utilized for tasks of
reading comprehension. The findings of this study would
suggest the utility of devising~remediation programmes,
within the same framework, for the sub-group of learning
disabled studenéé\éxperiencing difficulties with'reading.
comprehension, }

~ However, addiiions to thevbrogramme utilized in this
study, may be suggested. Based on the present and previous
studies (Krywaniuk, 1974 ; Kaufman, 1978) fifte%n hours of
remediation might be considered a minimum time requirement,

and a longer training programme is suggested to facilitate

\\\

3

¢
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generalization to academic tasks. As verbal interaction is

a necessary component of intervention the small groups within

the resource room may make this setting the most appropriate

for initial intervention. The strategy training programme

could be encompassed within the learning resource programme,
wso that the children received daily remediation throughout

the school year. A transition phase is also recommendéﬁ,

- where the children are provided with the opportunity of
transferring the cognitive strategies to a variety of
aéademically—related tasks. The teacher would be required
to be aware of the processing demands each task placed on
fhe child, aﬁd discuss the relative merits of task-appro-
priate strategies. .

Future research could include training resource

room teachers to utilize cogniti-~= strategy training

procedures, and investigating the effectiveness of year-long

programmes in terms of improved perférmance in specific

academic task aréas,.e.g.,(reading comprehension. It may

also be productive to investigéte‘the.long-term effects of
strategy training by re-tésting children no longer receiving
remedial instruction, at suitable time iﬁtervals after

leaving the programme, e.g., three months, six months and

a year. -An-integesting question addressed to future research

in reading comprehension, femaiﬁs*unclarified:

Are there any ﬁre/post rémedial processing differences

between the Experimental and Control Groups, as reflected by
the nature of the information recalled at their instructional

reading levels?
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The findings of this study would suggest that the Experimental
Group demonstrated greater improvement in instructional
reading levels, than the Control Group, but that there were
no significant processing differences between the groups -in
the quality‘of the story information recalled. However
trends were observed, namely that thé Experimental Group
produced more ‘text‘éppailed' information (Pre/Post), and
the Control Group prodﬁéed more 'text erroneous' and 'text
external' information (Pre/Rost). Larger numbers in the
groups may serve to offer more c¢larity in this issue.
Spache (1976) levels a ériticism against our

present school-based remediation programmes for children

\\
.
™

experlenc1ng difficulties in reading:

The manner in which remedial services for
learning disabilities are established is
often a rather unséientific and unplanned
procedure (p. 350)

i"
It is suggested that the intervention procedures outline 't«
in this study’, offer a struétured, planned apprbacb to
learning, deve’.ped within a theoretical framework, and as
such may provide a viable addition to resoutce room pro-

grammes .
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Memory for Designs

Test instructions given to the child:

I am going to show you some cards with drawings
_ | v
on them. I will let you lookR at a card for five secondsg§'

‘hghen, I will take it 3w~ apd let you draw, from meqé?"
the design you have seen. Be surxe to look at the dr
carefully so that you can make yours'just like it. Don't‘.

 start to draw until I take the card away. Ready?' Here's

the first. one.

Nine examples of the designs used in the test are

A
given below.
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f

.Figure Copying

Test instructions given to each child:
s I am going to give you a booklet with fifteen
designs in it. There is one design at the top of each page
and a blank space beneath. I want you to copy each design
in the blank space provided, as carefully and accurately as
you can. Try to make your drawing‘}ook‘just,like théione
at the top of the p;ge. Ready? Good, then begin. . _fﬂ;-
Six examples of the desiéns used in'thgf :

.o ) - ""-
given below:




\

Digit Span - Forward (visual presentation)

.

Test instructions given to the child:

2

-

I am going to show you some sets of numbers. The

252.

numhers will appear one at a time fn this window. Watch the

M ) .
numbers carefully, and then tell me them in the order that- 2

you saw them.

belew:

Set one:

Set two:

Ready?

This is the first set of numbers,

Number sets for Digit Span - Forward are given

Set three:

Set four:
Set five:

 Set sig

‘Set seven:

N w w (o)) B (o2 w
~ [o o] O = N =~ oo
w — = O ~

M

Series One

2

73
4 2 8

26 4 7
62584

~NWw PN NNy

00 = W ! N WO

Series
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_ Serial Recall and Free Recall’&gﬁhitory presentation)

Test instructions given to the child: | o
I am going to say some wérds.. When I am finished I e
'wén;}you to say‘fﬁe wonds just the way I said them. Let's try
a group of wordé. Ready? 'big, long, great, tall'. Tell me
the words. (Pause.) Good/You should have said 'big, loﬁg,
great, tall'. (Either begin testing here, or give further
examples.) Now let's try some other groups of words. Ready?

\ Word sets for Serial Recall and Free Recall are
given below: - r .
1. tail, long, big, huge.

2. high, tall, fat, big.

3 day, cow, | wall,  Dbar.

4 key, = few, hot, book.

5! book, far, wyall, hot, mat&

6. wide, ‘tall, large,;hyge, br;q@, . . e
, _ S
8
9

long, big, = great, wide, fat.

‘n
v

few, pen, hot, wall, bar.

key, - not, cow, pen, wéll,v‘bogk.

- 10. wide, large, big, {high, 4téll, vast.

11. long, big, fat, great, large, huge.
12.'pehf> wall, book, key, cow; hot.

13. h.igh,'~ fat, huge, wide, long, large, broad.
14. day) g kgyx cow, bar, wall, few, hot.
15. greét, h{gh, ‘tafl, -long, big, broad, fat.

16. cow, . day, "’%é{fﬁ wall, few, mat, ket.
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Colour Naming

Test instructions given to the child:

(First present the child with a small chart ?\Iith
the four colour strips in red, green, yellow and blue glue@ﬁ ; *
on it. Check that the child car name the colours.) i

I have a chart, .and on it are different coloured
strips of papér. When I 1lift the cover 1 want you to start
here at the top left, (point) and name the colours across
the top row. When you finish that row, go here (point to the
left side of the second roﬁ) and work across. Name all the
t%lours in this way (point'along ed#h row, progressing down
the charﬁ). You will be timed, so mame the colours as
quickly;agiyou can. Are.ngnx;aﬁy?“_(Lift'the‘99ver.) Begin.
(Startvstopwatch). ﬁﬁ;f ‘,-'Jq h

The colour naming chart is given below: (Words

.replacé the coloured strips in this example.)

.
red o green - yellow green blue
green - blue yellow red - blue
blue green -~ red yellow ‘ . red
-yellow red blue . green yellow
, blde yellow « red blue green
yellow red green yellow . "~ blue
A
‘blue green red yellow green
>red yellow blue green red =~
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Word Naming

Tegt instructions given to the child:

(Eirst present the child with a small chart with
the words red, green, blue and yellbw.printed on it. Check
thﬁt the child is able to read the words.)

have a chart, and on it are the names of different

colours. Whan~1414ft the cover I want yod to start here, at
-

the top left, (point) and read the words across the top row.

When you finish that row, go here (point to the léft.side of

: v.
the .,second row) and work across. Read all the words in this -

way (point along each row, progressing down the chart). You ‘
* will be timed, so read the words as quickly as you can. Are
you ready? (Lift the cover.) Begin. (Start stopwatch.)

The word naming chart is given below:

' ‘greén a Ylue yellow - red green
red red yellow _ green blue
gréen red blue green ;s{ }"ellbw
~ye110w blue - green ) yellow ‘{ red
‘blue greeﬁ ;yellow red | blue
green yellow . red blue red
yeliow fégt | yellow " green blue
red blue green ' yellow red
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The Gates-MacGinitie Reading Test

A sample passage, .with accompanying questions, is
presented below: | |

Daria was about seven years old, her playtimes
became shorter and she took over some of the work of the
household. 1In planting and harvest time, she worked in
the fields near her Africén village. When she was fourteen,
she would be exﬁécted to know all about separating the

cotton from the seed and rolling it out into thread.

1. When Daria was about seven, she began to play
A. house C. with new friends
B. 1less D. in the fields =
2. The story says that, at fourteen, Daria wou.d need

to know how to

- E. weave cloth . G. make thread
F. cook meals H. run a househdld
;ﬁ% (Passage one: Form D, Level 1)
A - A

4

®.

(=}
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-
f“ ¢
Standard Reading Inventory
Test instructions given to the child:
I am going to give you sgme short stories.to read.
When you finish reading a story I want yo; to tell me what
you have read. w&qu may take as long as yoﬁ want to read
each story. I will record how long you take.
, This story is called ... (give exact story title).
Read the story silently and tell me about ... (say the title:

once more), when you have finished. (Hand the story to the

child.)
.

%

’”-
7

h
\»’
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The Standard Reading Inventory.

%

A sample passage, with the accompanying directed

questions, is presented below:
A Gift

Henry was delighted when his parents gave him a
camera. He darted out of the house immediately and looked
for something to take a picture. He saw a soldier on horse-
back and took his picture. He ;ook'aﬁbfher‘of a policeman
near the traffic light. He was so excited'and S0 intefested
that he forgot it was lunch time. Henry was hungry so he
h&hried home. When he got there his father and mother

howled with laughter. They told Hemry there was no_

the camera. HEnry felt foolish.

1. ow did Henry feel?

o 2. Who gave him the gift?
3. - What did he geﬁ? _ 5

© %, wnat did he Wo?
____ 3. What did he Eake ;:pictéée of? - o
. g.‘ What else? ~“ | | |
7. vhy did he go home?
____ 8. What did his parents do?

¥ Why did they laugh?

|

-10. How did Henry Feel?

Comprehension unaided . . Total (aided) .

(Passage 32. Form A)
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APPENDIX: B

THE TASKS
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’

Task illustrations, listed in order of presgntatioh

to the child:-

Task 1: TRACKING
Task 2: . MAGIC WINDOW
Task 3:? SHAPE DESIGN .
‘Task 4:  MA RIX LETTER
“Task 5 TRIX NUMBERS
Task 6: PICTURE STORY ARRANGEMENT
Task 7:  COMMUNITY PUZZLE
Task' 8: MAZE; -;J |
Task 9: TRANSPORTATION MATRICES ~
Task 10: LETTER CONSTRUCTION
%aﬁg_llz SOLID .CONSTRUCTION
Task 12: SHAPES AND. OBJECTS
Task 13: RELATED MEMORY SETS
Task 14: MEMORY FOR FACES
Task 15: TRACKING II
Task 16: OVERLAPPING PICTURES
Task 17: JIGSAW SHAPES
Task 18: SERTAL RECALL AND ASSOCIATIVE PAIRING
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TASK‘“&;’G PICTURE STORY
\ | ARRANGEMENT




TASK 7 : COMMUNITY PUZZLE -
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TASK 8 : MAZES
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TASK 9: TRANSPOBTATION MATmpES
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TASK 10: LETTER CONSTRUCTION




‘ | - . , 271,

\)

* TASK 11: SOLID CONSTRUCTION

> STAGE 1: CARD STAGE 2 :WHITE
TEMPLATE CARD WITH FOLD LINES

‘kx. . ~
) Y e
) " e ] )
STAGE 3: COPY WITH _ L
' EERINE. » I - THEEE R
‘CONSTRUCTION ‘TAB% ' 0,’” . ’ o
a\ . < ‘ .
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"\TASK 121 SHAPES #AND OBJECTS.

‘ A
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&‘c.
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TASK 13: RELATED MEMORJ}J O
. | \ o /S con 0]
T SETS /




MEMORY FOR FACES

n

TASK 14
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TASK 14:MEMORY FOR FACES

]

-~

Aportralt

Dduble

photograbh

|
&

" Group




TASK 15: TRACKING i

L 4

ona

I

1
L/

J

4

TRACKING CARDS

8
.
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" TASK 16:OVERLAPPING PICTURES

Card 2
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- .

TASK 16 : OVERLAPPING PICTURES

Card 3

picture

Complete

Y
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 TASK 17:JIGSAW SHAPES
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APPENDIX: C

THE TASKS:

RECORD SHEETS

280.



\hy

TRACKING

Task 1:

la) Where is the house?

CARDS SPEED
1 2 3 4 5 6 7 8 9 |10] 11
1 2 3 4 5 6 7 8 9 |10 11
1 2 3 4 5 6 7 8 9 110 11
Child's comments: -
-
1b) Where is the fir tree?
CARDS SPEED
12 | 13 |14 15| 16 {17 [ 18| 19 {20 | 21| 22
12 |13 (14} 15)16 |17 [18 ) 19 |20 | 21| 22
12 113 {14 (15|16 |17 |18 19 |20 21| 22
Child's comments: -

Trial 1

Trial 2

Trial 3

Trial 1

Trial 2

Trial 3-

281.
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I§§k 3. SHAPE DESIGNS

Set A:
la. 1b. lc.
Pa. 2b. 2¢c.

- .

Ba. 3b. 3c.
ia . | 4b. be .
S5a. . Sb. 5¢.
Child's comments: -

Set B:
la. 1b. lc.

a

2a. 2b. 2c.
3a. 3b. 3c.
“a , 4b. 4o

Child's comments:
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Task 4: MATRIX LETTERS
. Commentsr -
~R Z —H F Nﬁg‘F i
A S G P Y
W M T C E o o
C T 0 Aﬁ»‘ D -
—S T i’ F:_q B ) ]
A | H L N U .
Task 5: MATRIX NUMBERS \
-
Comments
1 5 9 0 7
4 9 3 1.5 1
¢
3 8 0 6 1
2 7 9 4 0
1 5 8 | .6 9
0 7 5 2 1

»
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» e,
Task 6: E_I,“C,TQBE__STORY ARRANGEMENT ‘f\\

A. Sets of 4 Pictures P

e
Comments /.

t -

candle (1) | YL
Sunset (15) . ﬁf:i:¥'t “giy¥%*‘y' 1
- e e B A I “—‘;\I\«k' —\ } i\ ‘):1 \cv <
River (21) . X A

Swans (23)
Balloon (27)

Apple (6)

Baby (22)

B. Sets of 5 Pictures

Title f Comments

Slide (3)

Bailoon (7)

Car (13) .

1

Checkout (14)

Train (16)

Dominces (24)




Tk 6

(con't)

C. Sets of 6 Pictures

Ece Cream (17)
Milk (4)

Flag (10)

786.

Comments @.

U ——

e

PlaneWYiZ)

‘Rabbit (18)

Plants (26)

D. Sets of 7 to 10 Pictures

Title

Comments

(7) Boot (20)

(8) |Cake (2)

(9

Hamburger (19)

(9) |IClown (27)

(10)Bookcase (28)

* Bracket, e.g.,
Kaufman's Kit (1980).

Bookcase (28) indicates number of set

in
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COMMUNITY PUZZLE

Building the puzzle.

b
Trial 1 Trial 2 Trial 3

Journey descriptions.
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Task 8: MAZES

/
1 2 3
- N S - - n
A —
+ _ aQ
1 2 3
B —>
1
- ) Lo o
[ "-_ — e
1 2 3
c —> \
1 2 3
D
1 2 3 -
E —
1 2 3
F'—>

Child's comments: -
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AN

Task 9: TRANSPORTATION MATRICES

-

3: Picture Strips

1 2 3
A

1 2 3
B.

1 2 13
C

1 2 3
D.

Child's\commentg: -

6: Picture Matrices

’ il 2 3 4 5 6
E

. /]
on 2 3 4+ |5 6
F *

1 2 3 4 5 6
G

1 2 3 4 5 6
H.‘.

Child's comments:



Task 9: (con't)

9. Picture Matrices

290.

1 2 3
I
1 2 3
‘J
Child's comments: -
1 2 13
Set 1
1 2 3~
1 2 3
Set 2.
1 2 3
1 2 3
Set 3
. 1 2 3

Child's comments:
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Task 10: LETTER CONSTRUCTION

S,

(E) (F) (H) (L or T) (1)

Predicted Letters:

BT, B IR R -

Child's comments: -
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Task 11: (con't)

B: Classification of Objects

Solids: A B C D E F
TRIAL
ONE

4

Time 1: =

Child's comments: -

Solids: A B c . D : E F
TRIAL

TWO

Time 2: = \

Child's comments: - . \ (
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Task 12: SHAPES AND OBJECTS

Timed Trial 1 =

Score = /15 Comments: -

Child's comments: -

Timed Trial 2 =

Score = /15 Comments: -

Child's comments: -

Timed Trial 3 =

Score = /15 Comments: -

Child's comments: -
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~

Task 14: MEMORY FOR FACES

Sub-Task ‘1 (individual portraits)

A
’

112 (3|4 57689 1213|1416 |17 |18 |19 {21 |22

)

Child's commentsz—

Sub-Task 2 (identification of two people)

7 10 11 . 15 . 20 23
! I I ] ! |
] | [ I I I
I : [ ! ! I
| | { 1 i
[ | I I !

_ 4 1 . | |

24 X 25 26 27 28

‘Child's commenfs:—




Task 15: TRACKING II

TIME TRIALS

298.

ICARDS TRIAL 1

TRIAL 2

TRIAL 3

10

Child's comments: -
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Task 16: OVERLAPPING PICTURES
Task 1: (2 piece puzzlé)

la 2a 3a b4a
Task 2: (3 piece puzzle)

.ba 8a 10a 5b 7b 9b
Task 3: (4 piece puzzle)

l4a 11b 13b 12a
Task 4: (5 piece puzzle)

18a 15b 17b

v

Task 5: (6 and 7 piece puzzles)
20a (7) 19b (8)

Child's comments: -
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Task 17: JIGSAW SHAPES
A B C D E F
1. Shape Recognition

Child's comments: -~

2. Questions

a)
b)
c)
d)

e)
£)
g)
h)
i)

3)

K)

D

m)

4

Is MM a flipped over KK?

Can B cover CC after one-half turn?

‘Which figure is A flipped over?

Which figure looks exactly like R?

Which figure could cover H after being flipped over
and given a three-quarter turm? )

¥s E like T?

Which shape could cover G?

Which shape could cover N after a one-quarter turn?
Could I cover .2

Which figure could cover M after being flipped over?
Is V the same shape as Q flipped over?

Can you find a shape that is like W flipped over?

Find a shape exactly like ZZ.



L

n) Which figure could cover F after a one-half turn?

Child's comments:-

-~

Task 18: SERIAL RECALL AND ASSOCIATIVE PAIRING OF PICTURES

SET A: (4 picture

s)

“Axe Hotdog Pickaxe Cake
SET B: (4 pictures)
' ]
Boat Hamburger Bus Banana
\
SET C: (4 pictures)
Grapes Monkey Orange Lion
SET D: (4 pictures)
| Boy Yacht Girl Ship

Child's comments:-

301.
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SET E: (6 pictures)
d
Peach Leaf Snowflakes| Banana Tree Cloud
-
SET F (6 pictures)
pple Squirrel Blue Paint | Lettuce Bifd Blue Engine
SET G (6 pictures)
Sailgg;t Hamburger Bus Carrot Jet Banana B
L
SET H: (6 pictures)
Desk Triangle Truck Chair Circle Car

Child's comments:-
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