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PREFACE

This study is concerned with the application of simultaneous-
successive cognitive processing theory to the classroom setting.
Because of current confusion in the field of learning disabi]ities, this
study is limited to children who are currently receiving help from a
learning disability resource room. It is the hope of this author, that
the study will indicate some beneficial areas of future instructional
practice and research in the area of working with children with learning
problems. It is hoped that future instructional practice in the teach-
ing of academic subjects will consider more closely the ways in which
children process information as a basis for instructional practice. It
is also hoped that future research will develop studies which consider
information processing theory in such a way that any consequent findings.
will have direct implications for instructional organization.
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CHAPTER I
THE RESEARCH PROBLEM
Introduction

One of the basic problems in educational psychology consultation is
the identification of theoretical structures which can provide a frame-
work for making practical suggestions to the classroom teacher. Without
a meaningful theoretical structure, one can find that any ensuing recom-
mendations become haphazard and meaningless, with limited potential for
any follow-up which can determine the effectiveness of the
recommendations.

The field of learning disabilities poses one of the greatest chal-
1enges to the educational psychologist. It appears that the only con-
sistency in the field of learning disabilities has been the lack of con-
sistency of any widely accepted theoretical structures. This situation
has led some authors to admit there is a current state of confusion and
demand that there be less confusion and more clarity (Gomez, 1967;
Orlando and Lynch, 1974). Also, the current state of confusion has
often made educational programming i]]—foundéd and without a clear
direction. This situation has also caused some authors (Orlando and
Lynch, 1974; Glenn 1975; Hammill, 1976) to critically examine the cur-
rent “state of the art" of learning disabilities diagnosis and remedia-
tion. Their conclusions and the questions they have raised further

reflect the current ambiguities which exist in learning disabilities



diagnosis and remediation.

The passage of the Education of the Handicapped Act (Public Law 94-
142, 1975) firmly established learning disabilities as a handicapping
condition and thus as a part of special education. However, the regula-
tions for the implementation of Part B of the Education of the
Handicapped Act (U.S. Office of Education, August 23, 1977) have done
1ittle to clear up confusion concerning the nature of learning disabili-
ties. The definition of learning disabilities was stated as follows:

Specific learning disability means a disorder in one or more

of the basic psychological processes involved in understanding

or in using language, spoken or written, which may manifest

itself in an imperfect ability to listen, think, speak, read,

write, spell, or do mathematical calculations. The term

includes such conditions as perceptual handicaps, brain

injury, minimal brain disfunction, dyslexia, and developmental

aphasia. The term does not include children who have learning

problems which are primarily the result of visual, hearing, or
motor handicaps, or mental retardation, or of environmental,

cultural, or economic disadvantage (p. 42478).

It is rather evident that the preceding definition does little to
clarify the nature of Tlearning disabilities. Rather, the definition
reflects the myriad theories of the nature of learning disabilities.

In an attempt to clarify'the preceding definition, the U.S. Office
of Education conducted public hearings in Washington, San Francisco,
Denver, Chicago, and Boston in order to obtain input concerning the
nature of learning disabilities. As a result of these hearings, some
major changes were made in the procedures for evaluating learning
disabilities (U.S. Office of Education, December 29, 1977). However,
the report stated that although there was dissatisfaction with current
definitions, no satisfactory alternatives were found. The resulting

regulations became a definition by exclusion and defined what did not

constitufe learning disabilities. However, the report was still



deficient in defining what did constitute the nature of learning
disabi]ities; According to the report, if the child exhibits a severe
discrepancy between expected and actual achievement in one of seven
academic areas and does not belong in any of several categories (e.g.,
visually impaired), then the child is learning disabled. Ultimately,
the eligibility team is the definer of learning disabled. In essence,
P.L. 94-142 is a funding bill rather than a definitive classification
bill.

The current confusion in the field of learning disabi]ities has not
seemed to impede the growth and popularity of the concept. Coles (1978)
conducted an extensive review of the validation studies of teﬁ of the
most widely used procedures for diagnosing learning disabilities. Coles
found a frequent lack of an empirical base for the studies and frequent
disagreement concerning the validity of the tests. Coles concluded that
educators have often attempted to ally themselves with the medical pro-
fession in order fo provide pseudo-scientific basés for learning
problems which are frequently a result of the failure of the educational-
~institution to provide adequate educational programs. Although somewhat
cynical, this viewpoint would partia]Ty explain the current popularity

and growth of learning disability programs.
Statement of the Problem

The preceding discussion briefly described the current ambiguities
and confusions which exist in the field of learning disébi]ities. One
major problem is in identifying a theoretical structure which has been
derived from extensive work in the area of neurological and brain

process functioning. This approach would be different from one which



started from a theoretical construct, such as the psycholinguistic
model, and then proceeded to determine if the construct actually
existed. Having identified a structure which has sound bases in exten-
sive neurological research, the next prdb]em would be to identify
teaching strategies, based upon the theory, which can improve either
academic functioning or deficient processes by the theory. The final
problem would be to determine whether the teaching strategies had a pos-
itive effect on the student's cognitive processes and/or academic

achievement.
Purpose of the Study

One theory of cognitive processjng, which has been derived from
extensive neurological and brain research, is the theory of simultaneous
and successive cognitive processes (Das, Kirby, and Jarman, 1979). The
.purposes of this study were to identify Tearning disabled students who

were deficient in successive cognitive processing, implement teaching
strategies which are designed to teach either simultaneous or successive
word processing, and then to evaluate the effects of the teaching strat-
egies on the student's functioning in reading recognition, spelling,

and successive processing. .
Background and Value of the Study

The recent emergence of simultaneous-successive cognitive
processing theory has stimulated a variety of research studies, most of
‘which have been conducted in Canada (Das, Kirby, and Jarman, 1975; Das,
Kirby, and Jarman, 1979). waever, it is also receiving attention by

various educational psychologists in the United States (Naglieri,



Kamphaus, and Kaufmann, 1980). Simultaneous-successive processing
theory has been demonstrated to have various 1mp11catioﬁs for
psycho-educational diagnosis and programming. Various research studies
have related simultaneous processing to reading comprehension and math,
and successive processing to word recognition and spelling (Sprecht,
1976; Kirby and Das, 1977; Cummins and Das, 1977; McCleod, 1978; Das and
Cummins, 1978). Other research studies have indicated that selective
educational programming which is based on simultaneous-successive
processing theory has positive effects on students' academic achievement
and processing efficiency (Krywaniuk, 1974; Kaufman, 1978). Also, a
variety of related research studies have suggested that learning dis-
abled students often have deficiences in successive cognitive processing
(Senf, 1969; Meier, 1971; Eakin and Douglas, 1971; Krywaniuk, 1974;
Leton, 1974; Wirteﬁberg and Faw, 1975; Richie and Aten, 1976; Badian,
1977).

Schoo]lpsychologists are often placed in the position of evaluating
students for placement in learning disabilities programs, when there are
no clear guidelines to follow. Educational prescriptions are often made
with 1ittle theoretical basis and with 1little information concerning
their effectiveness. It would be of considerable value to the school
psychologist to have a valid theoretical basis for the identification of
processing deficiencies. I£ would also be vaTuab]e to identify a method
for determining deficiencies in successive cognitive processing, which
at the same time has positive implications for making recommendations
concerning educational programming for word recognition and spelling.
Such a study would also be of great value to the learning disabilities
teacher in selecting and organizing educational materials according to a

specific theoretical structure.



Assumptions

This study involved various assumptions. As such, they affected the
direction and logical progression of the study. These assumptions
included the following:

1. Deficiencies in either simultaneous or successive cogni-
tive processing can be identified by selected
psychological tasks.

2. Random assignment of students to teaching strategies will
randomly distribute all confounding variables related to
the interné] characteristics of the students.

3. Pretesting and posttesting will demonstrate whether any
changes have occurred as a result of the teaching

strategies.
Limitations

This study had various limitations which may be listed Es follows:

1. The study involved only elementary school children and,
therefore, generalizability is limited to similar groups
of children. Also, since the study involves only Vinita
children, there is limited generalizability to children in
other towns.

2. The study was conducted over a period of weeks and thus is
not representative of changes which might occur over a
period of months or years.

3. The psychological tasks were used for identifying
deficient successive processing, so the study cannot be

generalized to deficiencies in simultaneous processing.



4, The teaching strategies were especifically designed for
this study. The conclusions of success or failure of the
teaching strategies apply only to the materia]s which are
used. Generalizing conclusions to other types of mate-

rials can only be a very tentative process.
Definitions

"Simultaneous processing" is the cognitive.process whereby separate
elements are synthesized into groups, many of which have spatial over-
tones. The fundamental characteristic of simultaneous processing is
that any portion of the result is surveyable without dependence upon its
position in the whole (Das, Kirby, and Jarman, 1975).

“Successive processing" is the processing of information in a
serial order. The fundamental characteristic of successive processing
is that the system is not totally surveyable at any point in time (Das,
Kirby, and Jarman, 1975).‘

“Learning disabled student" is operationally defined in this study
as a student who has on file an Individualized Education Plan and is
receiving help from a learning disability resource room.

"Individualized Education Plan" is the written educational manage-
ment document which specifies the child's educational program in
compliance with P.L. 94-142.

"Learning Disability Resource Room" is a classroom designed to give
the learning disablied student up to two hours of remediation help per
day. |

. “Teaching Strategy" is an organized program of instruction which is

applied in a systematic manner to the child.



CHAPTER II
REVIEW OF RELATED LITERATURE
Historical Perspective

Hiétorica] Roots

Sechenov (1878) originated the concepts of simultaneous and
successive'cognitiQe processes as the two principal forms in which
external influences may act on our senses. Sechenov noted that the
synthesis of stimuli 1ﬁto simu]tanebus groups is primarily associated
with the visual, kinetic, and vestibular apparatuses and is responsible
for the orientation of the body in space. He‘also noted that the
synthesis of stimuli into successive units is primarily associated
wfth the motor system and the acoustic sphere (Luria, 1973b, p. 79).

However, little attention was drawn to Sechenov's concepts until
" Immanuel Kant suggested that the spatial and temporal organization is
extrinsic to sensory data and is something the mind imposes on stimuli.
Kant further suggested that simultaneous ordéring—is related to
understanding figures and their relations and successive ordering is
present when events and objects afé ordered one after the other (Das, .
Kirby, and Jarman, 1979, p. 47).°

Later, Lashley (1951, p. 114) pointed out that temporal, serial
organization of processes are a basic part of the froﬁta1 and fronto-

temporal parts of the brain (Luria, 1973, p. 103). Furthermore, serial



organization of processes is.determined by a generalized, central,
integrative process which is largely independent of the events which are
ordered (Das, Kirby, and Jarman, 1979, p. 47).

In other developments, Hughlings Jackson, in the late 1860's,
pioneered work on brain lesion research and pointed out that lesions of
a circumscribed area of the brain never lead to a complete loss of
function (Luria, 1966a, p. 17). Also, Pavlov re-examined the concept of
brain functions and the principles of localization of functions (Luria,
1966a, p. 23). The work of these men, along with Vygotski and others,

formed the basis of the later work of Luria (Luria, 1966a, pp. 30-38).

Luria's Organization of the Brain

The research of A, R. Luria is based upon the derivation of
localization of functions in the brain by observing a lesion in a spe-
cific part of the brain and correlating it with observed behavioral
abnormalities. Based on his brain lesion research, Luria proposed a
three-block functional organization of the brain (Luria, 1970).

The first block of the brain consists of the brain stem, the
diencephalon, and the medial regions of the cortex. The first block
regulates the energy level and tone of the cortex, or waking and mental
states, and provides the brain with a stable basis for the organization
of its processes (Lurja, 1970; Luria, 1973b, pp. 44-67).

The second block of the brain is located in the lateral regions.of
the neocortex on the eonvex surface of the hemispheres, in the posterior
regions, including the visual (occipital), auditory (temporal), and gen-
~eral sensory (parietal) regions (Luria, 1973b, p. 67). This block of

the brain is involved in the analysis, coding, and storage of information
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related to optic, acoustic, cutaneous, and kinesthetic stimu]i (Lurfa,
1970). The third block of the brain is located in the frontal lobes and
is involved with programming, regulating, and verifying mental activity
(Luria, 1970). |

The three blocks, or units, of fhe brain represent a hierarchical
arrangement for the arousal, coding and analysis, and planning func-
tions. Each of the units, itself, is also hierachical in structure and
consists of at least three zones. The primary,vor projection, area
receives impulses from and sends impulses to the periphery. The
secondary, or projection-association, area processes incoming informa-
tion and prepares programs. The tertiary, or overlapping zone, area
involves the most complex forms of mental activity which require the
participation of many cortical areas (Luria, 1973b, p. 43).

Of particular interest in Luria's organization of the brain are the
two forms of synthetic activity which'oﬁcur in the second block of the
brain. The first form is fhe synthesis of separate elements into
simultaneous, and primarily spatial groups. The second form is
successive synthesis which is the integration of external stimuli into
successive series, distinguishable in time. As a result of simultaneous
synthesis, successive elements are integrated into simultaneous groups
and become surveyable at one point in time. Successive syntheses do not
have the property of surveyability at one point in time. Rather each
link which is integrated into a series can evoke only a particular
chain of successive Tinks which follow each other in serial order. Each
form of synthesis has three levels. The perceptual 1e9e1 is involved
wﬁth direct perception, the mnestic level is involved with the recall

and organization of traces of previous experience, and the intellectual
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level is involved with the performancé of complex intellectual opera-
tions (Luria, 1966b, pp. 73-127). Luria's functional organization of
the brain, especially in respect to the second block, has helped stimu-
late further studies. Pribram (1958), Lashley (1960), and McFarlane-
Smith (1964) have also conducted research on the localization of the

. functions of the brain. Although they also subscribe to the existence
of parallel (simultaneous) and serial (successive) processes, there is a
lack of agreement on the actual localization of these synthetic cortical
processes. Luria's research has also led to further work concerning

cognitive information processing models.
Simultaneous-Successive Processing Model

Structure of the Model

Based on Luria's model, Das, Kirby, and Jarman (1975) proposed a
model of information integration which has four units consisting of the
input, the sensory register, the central processing, and the output.
External input can be through visual, auditory, tactile, olfactory,
gustatory, kinesthetic, or interoceptive receptors. The method of
presentation can be either simultaneous or successive. The stimulus
information then goes to the sensory register which acts as a buffer and
then "reads out" information serially to the central processing unit.
The external input and sensory register involve Luria's first block of
the brain (Das, Kirby, and Jarman, 1975).

The central processing unit involves the second and third blocks of
Luria's organization of the brain and has three major components. The

first two components are involved with processing separate information
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into simultaneous groups and. with prpcessing discrete information into
tehpora]]y organized successive series, respectively. The essential
nature of simultaneous processing is that any part of the result is
surveyable at one point in time without dependence upon its position in
the whole. The essential nature of successive processing is that the
complete system is not totally surveyable at any point in time.

Instead, a system of cues consecutively activafes each aspect. These
two components are equivalent to Luria's second block of the brain, and
either component can be one of three varieties cSnsisting of direct per-
ception, mnestic processes, and complex intellectual processes. The
third component is the decision-making and planning component which cor-
responds to Luria's third block of the brain. The processing in these
three components is not affected by modality since either visual or
auditory information can be processed either simultaneously or succes-
sively. The use of either one or both modes of processing depends on
the habftua] mode of processing information as determined by socio-
cultural and genetic factors and by the demands of a specific task (Das,
Kirby, and Jarman, 1975).

The fourth unit consists of the output which can involve either
simultaneous or successive processing in all forms of responding. Thus,
output behavior does not depend either on the manner in which the infor-
_métion was coded or on the verbal or motor aspects of the output
behavior itself, but rather determines and organizes output performance
in accordance with the specific requirements of.the task (Das, Kirby,

and Jarman, 1975).
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Validation Studies

A variety of studies have been conducted to explore various aspects
of simultaneous and successive cognitive processes. The major method
used has been confirmatory rather than exploratory factor analysis (Das,
Kirby, and Jarman, 1975). The most commonly used tests of a simul-
taneous processing factor have been: Raven's Coloured Progressive
Matrices (Ravens, 1956), Figure Copying (I1g and Ames, 1964), and
Memory-for-Designs (Graham and Kendall, 1960). These tests require the
construction of a spatial pattern or scheme and thus fulfill the
requirements of a test of simultaneous processing (Das, Kirby, and
Jarman, 1979, pp. 52, 209-213). Other tests which have sometimes been
used as measures of simultaneous processing have been: Visualization
(Cummins, 1973), Paradigmatic Verbal Clustering (Das, Kirby, and Jarman,
1975), and Concrete Paired Associates (Cummins, 1973). Kirby and Das
(1977) also demonstrated that traditional tests of spatial ability cor-
relate highly with simultaneous processing.

The most commonly used tests of a successive processin§ factor have
been Digit Span, Visual Short-Term Memory, and Serial Recall. Although
the tests are essentially memory tests, the factor they define is hot,
in essence, a memory factory but rather involves the requirement of
maintaining a temporal sequence (Das, Kirby, and Jarman, 1975; Kirby and
Das, 1978a) Das, Kirby, and Jarman, 1979, pp. 53, 213-216.

A third factor, speed, has also emerged in some of the factor
analytic studies. This factor has emerged when using Stroop's_Co]or
Naming and Word Naming te;ts (Stroop, 1935; Das, 1973; Jarman and
Krywéniuk, 1978; Das, Kirby, and Jarman, 1979, pp. 53, 54, 216-218).

However, a methodological problem arises when considering the use
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of these test§ in research. None of the tests, except for Raven's
Progressive Matrices, have suitable no?mative data which can be con-
verted to sténdard scores. Most of the tests are experiméntal in nature
and give informatidn in the form of raw scdres. This fact limits the
target research group to one age or'gradevleve1. However, a variety of
confirmatory factor analytic studies have been conducted to demonstrate
the relationship of simultaneous and successive cognitive processing
with language, grade level, ﬁoda]ity, school achievement, intellectual

level, learning disability, and culture and socioeconomic status.

Relation to Language. Luria (1975, P 68), on the basis of his
studies, divided grammatical constructions 1nto contextual grammafica]
stchtures, which 1link together the elements of a statement into a con-
crete whole, and the communication of relationships. Successive syn-
thesis underlies the processing of contextual grammatical structures and
simultaneous synthesis uhder]ies the communication of relationships.
Simu]ianeous synthesis is also related to the comprehension of logical
grammatical structure and to converting.concrete perception into

_abstract thinking (Das, Kirby, and Jarman, 1979, p. 39). |

Cummins and Das (1978) conducted a study with 60 grade three. chil-
dren in which théy predicted significant relationships between succes-
sive processing and performance on linguistic tasks which require the
analysis of the sequential linear structure of the input (i.e., syntac-
tically hature expressive speech). They also predicted(that the grasp;
ing of quasi-spatial conceptual relationships required simultaneous
brocessing. The study supported their contentions and pointed to a
Qider implication that processing rather than abilities should be the

basis for the interpretation of cognitive functioning.
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Relation to Grade Level. Das and Molloy (1975) conducted a study

on 60 grade one and 66 grade four boys with IQ in the dull normal range.
They obtained factor structures which were essentially the same for both
grade levels and three factors which emerged were Successive, Simulta-
neous, and Speed. However Figure Copying, in addition to a high simul-
taneous loading on gfade one children, had a small loading on the
successive factor indicating that younger children are more likely to

demonstrate some degree of strategy ambivalence.

Relation to Modality. Jarman (1978) conducted a study with 240

grade four children in three IQ categories to determine the relation of
cross-modal and intramodal matching to simultaneous and successive syn-
thesis and intellectual level. No pattern of processes was found in the
factor analysis that was systematically related to sensory modalities.
With increasing levels of intelligence, differential factor patterns of

the fouf cross-modal and intramodal tests disappeared entirely.

. Relation to School Achievement. A variety of studies have been

conducted which related simultaneous and successive processing to var-
ious areas of academic achievement, particularly reading and math. Das
(1973b) conducted a study on 9- to 1l-year-old Canadian and Indian chil-
dren and derived a four-factor structure éonsisting of simultaneous
processing, successive processing, spéed, and verbal-educational, indi-
- cating that the school achievement factors have more in common with each
other than with the simultaneous-successive processing. Das and Molloy
(1975) found the same four-factor structure with 60 grade four students.
Sprecht (1976) obtained the same result in a study of 65 low-achieving

high school students.
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Krywaniuk (1974) found that a high-achieving group of students were
superior to Tow-achieving students on all of the simultaneous-successive
tasks, and especially the simultaneous tasks. However, the four factors
of simultaneous processing, successive processing, speed, and verbal-
educational still emerged for both groups. Kirby and Das (1977) also
found that students who were high in both simultaneous and successive
processing consistently performed best on reading achievement and stu-
dents who were low in simultaneous and successive processing consis-
tently performed worst on reading achievement.

Sprecht (1976) conducted a variety of multiple regression studies
and found that mathematics achievement was best predicted by Figure
Copying, then Color Naming, thén Serial Recall, then Progressive
Matrices. Reading achievement was best predicted by Serial Recall, then
Word Reading, then Digit Span.

Cummins and Das (1977) concluded that among children who are likely
to experience difficulty in reading, competence 1h successive processing
is strongly related to the mastery of initial decoding skills. However,
among normal readers, at more advanced levels of reading skills, simul-
taneous processing is at least, if not more, important in the reading
process, and especially in comprehension in reading. Their findings
also demonstrated that successive processfng correlated significantly
with the Wide Range Achievement Test (NRAT) oral reading and spelling
subtests and simultaneous processing correlated significantly with the
WRAT arithmetic.

McCteod (1978) supported previous research with the finding that
reading vocabulary, comprehension, and inferencing were related to

simultaneous processing. Also, children who predominantly use
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successive processing have difficulty with backward-looking inferences.
In similar research, Das and Cummins (1978) obtained positive correla-
tfons between successive processing and ora1 reéding and spelling scores
of adolescent EMR students. |

-The conclusions reached by research on the relation of
simultaneous-successive processing to school achievement has also been
supported by other researchers. Reading disability has been found to be
significantly related to the level of performance on tasks which involve
sequential processing (Doehring, 1968; Kinsbourne and Warrington, 1966).
Blackman and Burger (1972) and Blackman et al. (1976) reported a high
relationship between sequential memory skills and the acquisition of
word recognition skills among EMR children. However, they suggested
that more complex cognitive variables may have a greater importance at
more advanced levels of skill acquisition, such as reading comprehen-
sion. Richie and Aten (1976) found that reading disabled children have
lower ability in auditory nonverbal and visual sequences than children
with adequate reading ability. Badian (1977) found that reading dis-
'abTed‘children performed poorly on auditory-visual integration and sug-
gested the reason is due to poor auditory sequentia] memory rather than
to poor intermodal integration ability or to poor temporal spatial
transfer. Krywaniuk (1974) also found Tow achievers to be Tow in
verbal-successive processing skii]s.

Sevéra] tentatiVe conclusions may be drawn from these research
studies. Reading disability is manifest in poor word recognition and
feading comprehension skills. Word recognition and spelling are related
to successive processing and reading comprehension is related to simul-

taneous processing, as is mathematics. Also, a reading disabled child
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is often not proficient in planning composition, although empirical data
is lacking for the planning function (Das, Kirby, and Jarman, 1979, p.
192). Whenever expression is involved with academic achievement, it may
be highly related to planning ability. Thus, the school achievement
factor may also be a partial measurerf planning and goal-setting

behaviors (Das, Kirby, and Jarman, 1979, pp. 72, 85).

Relation to Intellectual Level. Das (1972) compared 60 nonretarded

children and 60 retarded children, matched on mental age. Although the
nonretarded children were superior to the retarded children, both groups
had two factors which may be interpreted as simultaneous and successive
processing. However, the two groups had disparate loadings on some
tests which lead Das to conclude that the two groups may be using dif-
ferent modes of processing for the two tasks. Jarman and Das (1977)
conducted a study of 60 boys, aged 9-10, in each of three verbal IQ
ranges (71-90, 91-110, 111-130). The results indicated that the IQ
groups were éignificant]y different on simultaneous tests and less so on
successive tests. However, there was no high degree of speéia]ization
of either simultaneous or successive processing according to the IQ
group. The difference between these results and those of Das (1972)
might be explained by the fact that the mean IQ of these results is 81.7
and those of Das (1972) was 67.08. However, Jarman (1978b) studied a
group of 67 retarded children (mean IQ = 66.17) and found the pattern of
simultaneous and successive to be the same as the nonretarded group in
Das' (1972) study, even though the mean scores on the tests were lower.
Jarman concluded that methodology accounted for the differenceg in the
study by Das (1972). Another study in solving two-term syllogism prob-

lems, used 52 EMR children and found both simultaneous and successive
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cognitive processing (Das, Kirby, anq Jarman, 1979, p. 99).

| Two studies have been conducted which relate the Wechsler Intelli-
gence Scale for Children (WISC) to simultaneous and successive cogni-
tive processing of mentally retarded children. Das and Cummins: (1978)
used 52 EMR children in a study and found that simultaneous processing
was negatively related to the WISC Performance IQ. The WISC Verbal IQ
was related to neither form of processing strafegy. Naglieri, Kamphaus,
and Kaufman (1980) obtained factor loadings on the WISC-R (Wechsler,
1974) standardization sample and found that Pictﬁre Completion, Picture
Arrangement, Block Design, Object Assembly, and Mazes were strongly
related to simultaneous processing. Digit Span and Coding were strongly
related to successive processing. Herver, with a group of EMR students
(mean IQ = 58) Picture Completion, Block Design, Object Assembly, Cod-
ing, and Mazes were strongly related to sfmu]taneous processing. Simi-
larities, Digit Span, and Picture Arrangement were strongly related to
successive processing. Thus, "EMR students use a different mode of
processing on some tasks than do nonretarded students.

A variety of related studies have been conducted which also point
to pertinent information on simu1ta;eous and successive processing.
Batemen and Wetherell (1965) and Das (1972) reported that educable
mentally retarded (EMR) children are characterized by deficiencies in
séquentia] processingr Other investigators have found that the perform-
ance of EMR children on short-term memory tasks which involve- sequential
processing is significantly related to academic.achievement (Blackman
and Burger, 1972; Walker, Roodin, and Lamb, 1975; Blackman, Bilsky,

Burger, and Mar, 1976).
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Relation to Learning Disability. Only two studies have been con-

duéted with learning disabled children with the specific intent of
investigating simultaneous and successive cognitive processing. Leong
(1974) studied 58 disabled readers (over two years below grade norms)
and 58 control children. He found that the simultaneous and successive
patterns in the experimental and control groups were similar but not
identical. The disabled readers performed pook]y in both simultaneous
and successive tests. Also, there was some indication that normal chil-
dren make use of a sequential scanning strategy and the disabled readers
use a more global strategy (Das, Leong, and Williams, 1978; Das, Kirby,
and Jarman, 1979, pp. 103-105).

Williams (1976) studied an amorphous group of 60 learning disabled
students categorized by hyperactive, hypoactive, and normactive. The
three groups could not be distinguished oh the basis of simultaneous and
successive cognitive processing. The results of the factor analyses
“showed the same pattern of processing in the learning disabled children
as in samples of normal children in past studies. However, the learning
disabled children performed poorly in one-half of the simultaneous and
successive tasks and performed as well, only on a measure of speed.
Williams concluded that although hyperactivity does have cognitive con-
sequences, these consequences are not confined to any processing mode.
Hé further postu]ated_that cognitive processes such as planning and
decision making (Luria's third block of the brain) may be sensitive to
hyperactivity as an individual difference variaB]e (Das, Leong, and
Williams, 1978; Das, Kirby, and Jarman, 1979, p. 108).

A variefy of studies have been conducted on learning disabled

children which, although not specifically investigating
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simu]taneous-successiye processing,.do have implications to the mode of
processing. -Bloom and Broder (1950) conducted research with college
students and found that low aptitude college students do not engage in
sequential construction of understanding, and rely on a guess or an
impression, rather than sequentially attacking a problem. Strauss and
Kephart (1955) observed that the main difficulty with the brain-injured
child was spatial integration, which is the inability to see simulta-
neous relations. Goins (1958) and DeHirsch (1973) demonstrated that
children perceive and process stimuli in two essential ways, as parts of
" the whole stimulus (successive?) and as a whole stimulus (simulta-
neous?). Senf (1969) concluded that learning disabled chi]drén consis-
tently have difficulty in following instructional demands and in
consistently ordering stimuli. Meier (1971) and Leton (1974) concluded
from their studies that learning disabled children have difficulty in
processing sequential information. Eakin and Douglas (1971) suggest
that the disabled reader has not automatized the.process skills of read-
ing. Poorly developed automatic habits are most noficeab]e when the
child is faced with sequential material, although comprehension may be
unimpaired. Richie and Aten (1976) conducted studies comparing reading
disabled children with normal readers and found that reading disabled
children have poorer ability in auditory nonverbal and visual sequences.
Krywaniuk (1974) found that low achie&ers have poor verbal successive
skills. Wirtenberg and Faw (1975) concluded that the learning disabled
child attacks new problems in a trial-and-error manner rather than
Sequentially attacking the problem. Finally, Badian (1977) concluded
that the poor performance of retarded readers on auditory-visual inte-

gration tasks is due to poor temporal sequential memory rather than to
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poor intermodal integration ability or to poor temporal spatial transfer

ability.

Relation to Culture and Socioeconomic Status. Luria (1971, p. 262)

views cognitive activities as a social phenomenon in origin andlas
processes formed during the course of mastery of general human experi-
ences. Thus, cognitive processes are not independent and unchanging
functions but rather are processes occurring in concrete,'practica1
activities (Das, Kirby, and Jarman, 1979, p. 118). A variety of studies
have been conducted in order to determine the relation between
simultaneous-successive processing and culture and socioeconomic

status.

Das (1973a) studied high-caste Orissa children in India and found
two rather than three factors. The first factor consisted of successive
processing and speed, and the second factor consisted of simultaneous
processing. Das (1973b) suggested that sequential processing may be
used by certain non-white groups in tasks which usually elicit simulta-
neous processing in white children. Krywaniuk (1974) compared low-
achieving white and native American children and found that the native
American children were similar in performance in simultaneous processing
but different in successive processing. The results suggested the chil-
dren had not learned to use suctessive processes effectively dué to a
cultural preference for the simultaneous mode of processing. Das and
Singha (1975) studied cognitive differences due to caste and class in
India. They found that the urban poor Brahmin children were no differ-
ent from the urban rich. However, they did find urban-rural differ-
ences, Das later concluded from further studies with aboriginal

children that because of a processing preference in their culture,
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aboriginal children use successive processing with simultaneous tasks
(Das, Kirby,.and Jarman, 1979, p. 125).

Manos (1975) studied high and Tow socioeconomic status (SES)
Canadian whites and high and low SES Canadian blacks. On school-related
tasks the high SES were higher than the Tow SES but did not differ on
simultaneous-successive processing. On only two of the five simulta-
neous and successive tasks did the white and black groups differ. Das,
Manos, and Kanungo (1975) found that math is predicted by figure copying
(simultaneous) in both Tow and high SES groups, but in the low SES group
Serial Recall surpasses figure copying in the prediction of math. The
study concluded that the low SES child is more reliant on the'successive
mode of processing than the high SES child. Finally, Das, Kirby, and
Jarman (1979, p. 127), having reviewed the existing research on the
relation of culture and SES to mode of processing, concluded that
neither  SES nor ethnic differences seem to be consistently related to

simulanteous-successive processing.
Comparisons with Other Models

As one studies the literature on simultaneous-successive process-
ing, an inevitable consideration is whether simultaneous-successive
processing theory is the same as another theory of a different name and
whether there is some overlap between‘simultaneous-successive processing
theory and other theories. Simultaneous-successive processing theory
can be compared and contrasted with three categories of models which are
most relevant to this study: Hierarchical éognitive abilities,

Cognitive styles, and Hemispheric assymetry.
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Hierarchical Cognitive Abilities

Vernon (1969), Burt (1972), and many other British psychologists
have advocated a general hierarchical bond between all cognitive abili-
ties. In this hierarchy, reasoning and abstraction are a]way;‘given the
top rank whi]é‘memory occupies a lower rank. Jensen (1970) also advo-
cated a hierarchical model when he proposed two levels of cognitive
abilities. Level I consists of associative learning or rote memory and
Level II consists of reasoning or abstraction. The issue which arises
~is whether successive processing is similar to associative learning or
memory and whether simultaneous processing is similar to reasoning and
abstraction., Das (1973b) obtained a four-factor structure which con-
sisted of simultaneous processing, successive processing, speed, and a
school achievement factor which was similar to Vernon's (1969) verbal-
educational factor. Das concluded that simu]taneoué and successive
process%ng modes were alternatives to reasoning and memory and that
‘intelligence was not marked by a preference to either mode except where
_ cultural or individual preference exists for the use of a specific mode.
Kirby (1976) and Kirby and Das (1978a) conducted studies to assess the
relationship among simultaneous and successive processing and tradi-
tional abilities as measured by the Primary Mental Abilities test bat-
tery. They found that simultaneous processing was far more related to
spatial ability than to reasoning. Furthermore, simultaneous processing
was no more related to reasoning than it was to memory and both simulta-
neous and successive processing were equally and significantly related
to memory. They concluded that simultaneous and successive processing
could not be identified with reasoning and memory, respectively. Das,

Kirby, and Jdarman (1979, p. 139) and Jarman (1978) after reviewing the
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literature on simu]taneous-successivg processing conclude that there is
1ift1e overlap between simultaneous-successive processing theory and
Jensen's Level I and Level II abilities since both simultaneous and suc-
cessive processing are means of coding and both forms of processing
occur in simple and complex cognitive tasks.

However, Vernon, Ryba, and Lang (1978) reviewed the literature on
simultaneous-successive processing and made sévera] criticisms of the
existing research. They find it implausible that there could be com-
plexity levels within the processing modes but Hot between them since
simultaneous synthesis is, by logical 1mp11c§tion, more related to
higher-order cognitive abilities than is successive recall of stimuli,
which requires little or no transformation, reorganization, or manipula-
tion of sensory input. However, Vernon, Ryba, and Lang do not address
the issue of successive synthesis being apparent in such tasks as the
WISC-R Picture Arrangement which is a higher order non-memory task.

They also criticized the use of Serial Recall and Word Learning to
measure successive processing since the two tests were so similar. How-
ever, later research has used other tests which have also established

successive processing as a distinct factor.

Cognitive Styles

No research has yet been conducted to compare and contrast cogni-
tive styles and simultaneous-successive processing. However, Das,
Kirby, and Jarman (1979) make some pertinent suégestions. When compared
with field dependent-field independent cognitive style (Witkin, Moore,
Goodenough, and Cox, 1977}, it is anticipated that simultaneous process-

ing would be manifested in tests of field independence in the same way
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it is related to tests of spatial abi]ity_(Das, Kirby, and Jarman, 1979,
Pp. 140-141); In a comparison with serialism-holism cognitive style
theory (Pask, 1975), serialists are probably high in successive process-
ing ability and holists are high in simultaneous processing ability
(Das, Kirby, and Jarman, 1979, p. 142). Reflection-impulsivity cogni-
tive style (Kagan, Rosman, Day, Albert, and Phillips, 1964) does not
seem to be related to simultaneous-successive processing but rather to
Luria's blocks three and one of the brain, respectively (Das, Kirby, and

Jarman, 1979, p. 143).

Hemispheric Assymetry

Recent studies (Cohen, 1973; Nebes, 1974, Sememes, 1968) have sug-
gested processing differences between brain hemispheres with the left
hemisphere specializing in serial (successive?) processing and the
right specializing in parallel (simultaneous?) processing. However,
Luria's model is a back to front distinction. Nebes (1974) reviewed
existing split-brain research and concluded that the type of information
processing which is required to solve the problem determines which .
hemisphere is dominant for a particular task. Das, Kirby, and Jarman
(1979, pp. 148-150) conclude that the crucial difference between the
laterality model and Luria's model is thaf the former is code content
(verbal, etc.) specific while Luria's'mode1 is not. Simultaneous-
‘successive processing can be applied to codes of all sorts, although
particular forms of coding may be more regularly applied to certain
types of information. It is also possible that the temporal-parietal-
occipital area of the right hemisphere is more parallel then the corre-

sponding area of the left hemisphere and the fronto-temporal area of the
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left hemisphere is more serial than that of the right.

| Das, Kirby, and Jarman (1979, p. 153) after having reviewed a var-
iety of theories conclude that coding is multidimensional, input is
analyzed on a number of dimensions, and this analysis cannot be ade-
quately summarized dichotomously, since codes themselves are recoded and
processed. The planning function (Luria's block three) is important to
any theory and all three blocks of Luria's modé] are highly

interdependent.
Teaching Strategies

Das, Kirby, and Jarman (1979, pp. 86-87) suggest that there are
three approaches to remediation. The first approach consists of improv-
ing process and if improved reading is the eventual goal, even a
process-oriented approach must use reading-based materials. The second
approach consists of designing educational programs which make use of
the processing strengths of the student. The third approach consists of
teaching the student to employ the optimal process which is necessary in
a task. This approach assumes that there is no processing deficit, but
rather a strategy weakness. The third approach is probably the simplest
and most effective to implement.

Das, Kirby, and Jarman (1979, p. 159) also identify two major dif-
ficulties which the 1qw-achieving child has. The low-achieving child
does not organize material and may not see the necessity of doing so.
Also, the child does not use whatever verba]-suécessive skills he/she
has in solving a problem.

Only two studies have been conducted which consider remediation and

simultaneous-successive processing. Krywaniuk (1974) used Canadian
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native Cree children in grades three and four in a school in a Reserve.
The tasks 1n.the intervention program consisted of six types of tasks
related to successive processing. One group received 14 hours of train-
ing and the other group received three hours of training. Group one
showed significant gains on the Schonell, Serial Learning and Visual
Short-Term Memory tests demonstrating that there was success in the
training of successive processing strategies (Krywaniuk and Das, 1976).

Kaufman (1978) conducted a study with 68 grade four children cate-
gorized into 34 average and 34 below-average children. The intervention
- group received 10 hours of training which involved 10 types of tasks.
The non-intervention group received the regular classroom proéram. The
intervention procedure had a significant positive effect on all of the
successive tests and all but one of the simultaneous tests. This study
would also indicate that strategies can be taught (Kaufman and Kaufman,
1979). - However, these two studies (i.e., Krywaniuk, 1974; Kaufman,
1978) used the first of the three previously expléined approaches to
remediation, and neither used words or simulated words in the interven-
tion tasks. -

A variety of other studies relate to the general area of teaching
strategies. Bakker (1967) found supportive evidence in his work with
reading disabled children which indicated.that learning problems can be
caused by individual inabilities or dé1ays in switching strategies.
Ktausmeier and Meinke (1968) concluded that individuals process informa-
tion according to some systematic plan and optimal performance is facil-
itated when a strategy is provided. Dornbush and Basow (1970)
indicated that sequential or successive presentation facilitates audi-

tory recall, and simultaneous presentation facilitates visual recall.

<
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Farnham-Diggory (1970) found that simultaneous and successive strategies
can be used alternatively. Williams and Ackerman (1971) concluded that
distinctive letters can be learned when introduced simultaneously, but
highly similar letters must be introduced successively for optimal
learning. Byran (1972) indicated that the use of mediational strategies
. are necessary for mastering auditory and visual sequencing and that
learning disability may be related to inadequate mediational strategies.
Along similar lines, Sabatino and Hayden (1970) suggest that information
processing behaviors offer the potential for a systematic method of
relating prescriptive teaching inputs to specific strengths and weak-
nesses. D'Annunzio and Steg (1974) emphasized the importance of knowing
a child's learning strategies by doting a child's response to a pre-
sented stimulus in order to draw inferences regarding the child's opera-
tional strengths and weaknesses.

Torgeson (1977) concluded that a learning disabled child is an
inactive learner who has no efficient learning strategies and no aware-
ness of the need to develop efficient learning strategies. He further
suggests that the modification or development of processing should be an
effective remedial technique. This concept is similar to that of many
other authors who contend that teaching the individual how to learn is
as important as the content being presented, but it is often neglected
in formal education (Meeker, 1964; Riegel, Taylor, and Danner, 1973;.

Brown and Barclay, 1976).
Summary

Das, Kirby, and Jarman (1975, 1979) have proposed a model of infor-

mation integration which is based upon the work of Luria. The model
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proposes, along with other concepts, that the brain codes information
either simultaneously or successively. Simultaneous and successive pro-
cessing have been demonstrated to be re]ated to different aspects of
language functioning. Simultaneous and successive procéssing have been
found to be present at different grade levels and in different modali-
ties. Simultaneous and successive processing are differentié]]y related
to different aspects of school achievement but both types of processing
are found in both high- and low-achieving students, although Tow-
achieving students tend to perform ét a lower level on both types of
processing tasks than high-achieving students. Both simultaneous and
successive processing are found at different intellectual levels.
Simultaneous and successive processing are also present in the "learning
disabled" population although learning disabled children often have not
learned to effectively use successive processfng strategies. Finally,
both simultaneous and successive processing have been found in different
cultural groups and socioeconomié status levels. However, different
cultures may have a preferred mode of processing strategy which can dif-
‘ferentially affect the mode of processing which is used for a specific
task.

Simultaneous-successive processing does have some relationship to
existing hierarchical models, cognitive style models, and hemispheric
assymetry models. Research in tHis area 'is limited but does indicate
that some theorieSJmay be overlapping with certain aspects of
simultaneous-successive processing theory.

Preliminary studies have found that simultaneous and successive

processing do have relevant implications for educational programming and
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that processing strategy can- be taught. Although research in this area
is still very limited, studies do indicate the importance of focusing on

teaching the student how to learn and process information.



CHAPTER III
METHOD AND PROCEDURE
Introduction

The basic purpose of the methodology and procedures in this study
was to determine the effect on learning disabled students of successive
word processing teathing strategies. To accomplish this goal, the stu-
dents were first categorized as low in successive cognitive processing.
Teéting was conducted to determine pretreatment levels of functioning on
various tasks. Then the students were assigned to éither simultaneous
or successive teaching strategies with an appropriate control group.
After the teaching strategies were applied, posttreatment testing was
conducted to determine what changes occurred in the students' reading
recognition, spelling and successive processing. Finally, appropriate
statistical analyses was then conducted to determine whether the changes

are significant.
Instrumentation

Two types of assessment instruments~were used in this study: (1) a
standardized instrument used to identify a deficiency in successive
cognitive processing, and (2) hierarchical wofd lists used to measure
comparative increases in word recognition and spelling.

Three criteria were used in the selection of the test for meésuring

a deficiency in successive cognitive processing. The first criterion

32
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required the scores to be norm-referenced. Many of the'research instru-
ments used in previous research use only raw scores. Thus, the use of
such instruments would 1imit the research to one grade level. The
second criterion required the test to be as "pure" a measure as possible
of successive cognitive processing, hence with all possible confounding
variables removed. This criterion also required the test to have a
strong rationale for measuring the purported mode of cognitive process-
ing through a close similarity with the stated brocessing definitions
and previous research instruments. The third criterion required the
test to be readily available to school psychologists. This criterion
would increase the practical application of the study.

The Visual Aural Digit Span (VADS) test (Koppitz, 1977) was used to
identify deficiencies in successive cognitive processing. The tests
which were used to identify deficiencies in successive processing in
previous research consisted of sequential memory tasks (Das, Kirby, and
Jarman, 1979). However, the tasks have not been equally matched for the
auditory and visual modalities. Typically, the auditory sequential
memory tasks have consisted of digit span tasks and serial recall of
word tasks (Das, Kirby, and Jarman, 1979). The visual sequential memory
tasks have typically consisted of grids with five blocks. Numbers or
letters are shown one at a time positioned in one of the blocks. After

\
five numbers or letters are shown, the subject must write the appropri-
ate numbers or letters in a blank grid. Two possible major confounding
variables are possible when unequal tasks are used for the auditory and
visual modalities. The first possible confounding varfab]e is -the
effect of words on memory. In a serial recall of words, some students

may be more familiar with the words than other students and thus perform
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better on word memory tasks. Also, some students may have developed
such a negative attitude toward reading and other academit tasks that
they perform poorly on word memory tasks, even though their memory is
good (Koppitz, 1977, pp. 6-9). The VADS test uses digits for both audi-
tory and visual sequential memory tasks. This procedure eliminates the
. previously mentioned confounding variables. The VADS test uses both
oral and written output for both auditory and visual sequential memory
tasks. This procedure helps to eliminate any confounding variables
related to oral or written output. In essence, the VADS test controls
more variables than. the successive processing tasks used in previous
research. In additioﬁ, the VADS test scores have norms and can be con-
verted to T-scores (i.e., 10z + 50) which control for age differences.
No testing instruments were used to identify students who are defi-
cient in simultaneous processing. There are several reasons for exclud-
ing simultaneous assessment tasks. Except for the Ravens Coloured
Progressive Matrices, none of the currently used simultaneous tasks can
be converted to standard scores. Thus, only one grade or age level
could be used if simultaneous processing was considered in the study.
Also, current literature demonstrates the relationship between succes-
sive processing and word recognition and spelling but not between simul-
taneous processfng and word recognition énd spelling (Sprecht, 1976;
Kirby and Das, 1977; Cummins and Das, 1977; McCleod, 1978; Das and |
Cummins, 1978). Furthermore, current literature indicates that a fre-
quent problem with learning disabled children is a deficiency in sequen-
tial or successive processing (Senf, 1969; Meier, 1971; Eakin and
Douglas, 1971; Leton, 1974; Krywaniuk, 1974; Richie and Aten, 1976;

Wirtenberg and Faw, 1975; Badian, 1977). For these reasons, the scope
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of this study considered only the student who was deficient in succes-
sive cognitive processing. Any variables related to siﬁu]taneous
processing were randomly distributed among the three groups of students
in this study.

To assess comparative 1ncreases.in reading recognition and spell-
ing, two word lists were used, both of which are based on a curriculum
ladder (Starlin and Starlin, 1972). One word list consisted of 50 simu-
lated words which were used in the pre and.posttest, and which were
taught to the students with either a simultaneous or successive word
processing strategy (see Appendix A). The use of simulated words helped
eliminate confounding variables related to previous exposure to the
words. The second word list consisted of 50 English words, matched on
the curriculum ladder steps with the simulated words, was used in the
pre and posttesting only in order to determine whether the teaching
strategies had any transference effect to actual English words (see

Appendix A).
Selection of Research Sample

The basis of the selection of the students to be included in the
study was a measured deficiency in successive cognitive processing. The
VADS test yields scores for grades K-6 in four major areas: (1) aural
digit span with oral response, (2) aural digit span with written
response, (3) visual digit span with oral response, and (4) visual digit
span with written response. The VADS test yields a total score which is
a combination of the preceding four areas.

~ The VADS test was administered to 40 students, grades two through

five, who were receiving IEP-specified remediation help in a Learning
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Disability Resource Room. Kindergarten through second grade students
(ages 5-7) were not used in the study since they are st%]] on a readi-
ness level, and would not yet be ready for word recognition and spelling
studies. A deficiency in successive processing was defined as a VADS
test total score which is at or be]ow the 25fh percentile., Thirty stu-
dents, ages 8-12, who met the deficiency critericn were used in this
study (i.e., 75% of the LD students). These students were randomly
assigned to one of the three teaching sthategieé (10 students per group)

used in this study.
Selection of Teaching Strategies

Two basic approaches can be used in the application of teaching
strategies to deficiencies in simultaneous.or successive cognitive pro-
cessing. The first approach would use curriculum materials which do not
actually teach the student words with either a simultaneous or succes-
sive approach, but rather éttempt to teach the mode of processing. For
example, this approach would teach successive processing with curriculum
materials such as sequencing of beads, picture sequencing according to
the temporal nature of event occurrence, and various auditory and visual
sequential memory tasks. This teaching strategy approach has been used
in two previous research studies (Krywaniuk, 1974; Kaufman, 1978).

A second approach would use words which are presented in such a way
that either a simultaneous or’a successive processing strategy is used
for processing and remembering the words. This approach was used in
this study.

‘Three categories of word processing teaching strategies were used

in this study: (1) simultaneous word processing teaching strategy,
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(2) successive word processing teaching strategy, and (3) combined word
processing teaching strategy. Previously mentioned research studies
have demonstrated that successive processing is important for learning
word recognition and spe]]gng (e.g., Kirby and Das, 1977; Das and
Cummins, 1978). However, it would be of theoretical and practical

. interest to know what effects a simultaneous word processing strategy
would have with the students who are deficient in successive processing.
It is possible that either the simultaneous or combined word processing
strategy might be beneficial to students who are deficient in successive
processing.

“With all three categories of teaching strategies, video-tape pres-
entations were used for the word processing strategies. Directions
which were given by the teacher were read from a script (see Appendix
E). This procedure helped negate confounding variables related to
teacher personality and instructional style. Furthermore, the teachers
were not informed of the expected outcomes of hypotheses of the study
until after the completion of the study.'

Several precautions were taken with the students in order to elimi-
nate possible confounding variables (see Appendix A). The printing of
the words was the same for the pre and posttesting, simultaneous teach-
ing strategy, successive teaching strategy, and combined teaching strat-
egy. The viewing screen was situated so only the relevant students
could view the presentation. A listening station with earphones was
used for the audio part of the word presentation. These precautions
helped negate confounding variables related to perceptual differences
due to variant printing of words, additional exposure to the other

category of teaching strategy, and extraneous stimuli which interfere
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with the word presentations. The teaching strategy was presented to the
students as a regular instructional activity in order to simulate the
usual instructional situation.

The simultareous word processing teaching strategy consisted of a
visual presentation of the complete simulated word. Two seconds prior
to the presentation, the word was pronounced. The word was presented
and remained on the screen the same number of seconds (i.e., two seconds
for each word pronunciation, two seconds for each letter) as with the
successive word processing teaching‘strategy. Then the word was pro-
nounced again. The same procedure was used for the other words in the
simulated word 1ist. The order of presentation was according to the
curriculum ladder and began with the easier words and progressed upwards
to the more difficult words. The total presentation consisted of all
the simulated words in the 1ist (see Appendix A).

The simultaneous word processing strategy was essentially the sight
word approach which is often used in schools. Since all of the word
elements are present at one point in time, this approach would satisfy
the réquirements of a simultaneous task applied to word processing.

Thus no help was given to the student in successive processing which is
necessary for successful word recognition and spelling. It is possible
that the students may have imposed their own internal successive pro-
cessing to the words without any help. However, this possibility is
remote since the students in the study were those who were deficient fn
successive processing.

The successive word processing teaching strategy consisted of the
~same simulated words, presented in the same order as those used in the

simultaneous teaching strategy. However, the screen was blank when the



39

was first pronounced, then each letter was pronounced as it was added to
the word until the complete word was presented (e.g., for the simulated
word "lat:" the screen is blank as "lat" is pronounced, the "1" is
shown as the letter is spoken, then "a" is added to show "l1a" and the
letter "a" is spoken, then "t" is added to show "lat" and the letter "t"
is spoken). The letters of the word were pronounced with the usual pro-
nunciation of letters of the alphabet, rather than the phonetic sound of
the letter as it is pronounced in the word. The use of the phonetic
sound would involve a greater degree of auditory acuity and discrimina-
Ation ability, and this could become a confoundfng variable. Each addi-
tional Tetter received a two-second exposure. When the word was
comp]eted; it was pronounced again. After the word was pronounced, it
received an additional two-second exposure, and then the presentation
proceeded to the next word. The total presentation consisted of all the
simulated words in the list. Since each letter of the word was pre-
sented temporally and successively, this approach would satisfy the
requirements of a successive task applied to word processing.

The combined word processing teaching strategy provided a third
group comparison. This group of students received the simultaneous word
processing teaching strategy one day, and the successive word processing
teaching strategy the next day. It should be noted that the nature of
this research negated the possibility of using a no-treatment control
group. Since two of the hypotheses were directly concerned with the.
numbers of simulated words learned, a no-treatment control group would
automatically yield significant results, yielding the study useless.
~ Therefore, a no-treatment control group was deemed not feasible for this

study. Rather, a combined treatment group was used.
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Research Hypotheses

This research study tested five hypotheses related to between-
groups differenceé in the VADS scores, in simulated word recognition and
spelling, and in English word recognition and spelling. The first
hypothesis considers the effect of the teaching strategies on the suc-
cessive cognitive processing of the students. The next two hypotheses
consider the direct learning effects of the teaching strategies on the
simulated words which were also used in the teaching strategy applica-
tion. The last two hypotheses consider the transfer learning effects of
the teaching strategies on English words which are similar to the simu-

lated words.

Hypothesis No. 1

Null Hypothesis No. 1: There will be no between-groups differences

in the increase of the VADS test scores.

Research Hypothesis No. 1: There will be between-groups differ-

ences in the increase of the VADS test scores.

Hypothesis No. 2

Null Hypothesis No. 2: There will be no between-groups differences

in the increase of simulated words which are successfully read.

Research Hypothesis No. 2: There will be between-groups differ-

ences in the increase of simulated words which are successfully read.

Hypothesis No. 3

" Null Hypothesis No. 3: There will be no between-groups differences

in the increase of simulated words which are correctly spelled.
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Research Hypothesis No.. 3: There will be between-groups differ-‘

ences in the increase of simulated words which are correctly spelled.

Hypothesis No. 4

Null Hypothesis No. 4: There will be no between-groups differences

in the increase of English words which are successfully read.

Research Hypothesis No. 4: There will be between-groups differ-

ences in the increase of English words which are successfully read.

Hypothesis No. 5

Null Hypothesis No. 5: There will be no between-groups differences

in the increase of the number of English words which are correctly
spelled.

Research Hypothesis No. 5: There will be between-groups differ-

ences in the increase of English words which are correctly spelled.

Research Treatment Procedures

Pre and Posttesting

A1l students in the study were pretested with the VADS during the
sample selection. All students were also pretested in both spelling and
reading recognition on both the simulated word list and the English
word list. For all students, testing was conducted on the week (on
Thursday and Friday) previous tp the beginning of the study. The pres-
entation of words in the pretesting was in a different order than the
presentation of words in the teaching strategies. Spelling was tested
first and then reading recognition in order to negate any effects of

short-term visual memory. The simulated words were tested first and
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then the English words in order to negate any effects of transference
frdm the English words to the simulated words. 'For purposes of testing
spelling, the English words were pronounced‘and then given orally in the
context of a sentence (see Appendix B). |

Posttesting with the VADS and the first posttesting of the simu-
lated words was conducted on the Monday which followed the two weeks of
the application of the teaching strategy. The three-day delay between
teaching and posttesting helped negate confounding variables re]ated to
short-term memory. The first posttéstjngiof the English words was con-
ducted on the Tuesday following the two weeks of the application of the
.teachingAstrategy. Posttesting of simu]ated and English words consisted
of spe]]iﬁg first and then word recognition. The second posttesting of
the simulated words was on Monday of the next week and the second post-
testing of the English words»was on Tuesday of the next week. The pur-
pose of the second posttesting was to further eliminate any short-term
memory effects and to determine the extended time effect of the teaéhing
strategies. Appendices C and D present the pre and posttest spelling

‘and reading instructions which were given to the students.

Teaching Strategy Application

- Each group of students received thebappropriate (either simulta-
neous or successive) video-tape Qord processing presentation once a day
for two weeks. The combined teaching strategy group received the siﬁu]-
taneous presentation one day and the successive presentation the next
for a total of five days of each type of presentation. The students in
~each of the three teaching strategy groups were assigned to their groups

.on a random basis. All students began the video-tape word processing
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presentations on the Monday of one week and finished on the Friday of

the following week.
Analysis of Data

The score data comparisons which were analyzed consisted of two

. types. The first type of comparison was between the three groups who
receive the simultaneous, successive, or combined teaching strategy.

The second type of comparison was of the repeated measure scores for any
one of the three groups. Therefore, the procedure which was used to
analyze the data was a Split-Plot Factorial Analysis of Variance (SPF-
p.q) since the procedure incorporates both the completely randomized
design (between group effects) and the randomized block design (within-
group or repeated measure effects) into one design (Kirk, 1968, pp.
245-283).

The five hypotheses were tested with score data which consists of
three levels of between-group freatments and three levels of within-
group treatments. The three levels of between-group treatments con-
sisted of the three types of teaching strategies. The three levels of
within-group treatments consisted of the pretesting before the teaching
strategies began, the posttesting on the Monday and Tuesday following
the end of the two weeks of wdrd processing teaching strategy, and the
one-week delayed posttesting on the next Monday and Tuesday. Therefﬁre,
the design used to test the hypotheses was the SPF-3.3 design.

The SPF-p.q design requires that the usual four assumptions for
ana]yéis of variance be fulfilled. These four assumptions are that the
observations are drawn from normally distributed populations and repre-

sent random samples from populations, the variances of the populations
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are equal, and the numerator and denominator of the F ratio are inde-
pendent (Kirk, 1968, p. 43). In addition to these assﬁmptions the SPF-
p.q design requires that the experiment meet several other assumptions.
The experiment must have two or more treatments, with each treatment
having two or more levels. The number of combinations of treatment
levels must be greater than the desired number of observations within
each block. When repeated measures on the subjects are obtained, each
block must contain only one subject (Kirk, 1968, p. 245). Also, the
repeated measures for one level should not affect performance on subse-

quent levels (Kirk, 1968, p. 248).



CHAPTER 1V
RESULTS
Introduction

The purpose of this chapter is to present the results of the sta-
tistical analyses of the five research hypotheses which were formulated
for this study. Thé emphasis of this study was to determine whether
there were differential effects of the simultaneous, successive, and
coﬁbined teaching strategies on five dependent variables. The dependent
variables consisted of successive processing, simulated word reading
(recognition), simulated word spelling, English word reading (recogni-
tion), and English word spelling. Separate split-plot factorial
analyses of variance with three between groups (simultaneous, succes-
sive, combined) and three repeated measures (pretest, posttest, delayed

posttest) were conducted for each of the five dependent measures.
Tests of the Research Hypotheses

Each of the research hypotheses is djscussed separately in terms of
the statistical results of the data. Means and standard deviations for
each of the dependent variables at the assessment periods for the three
groups are also presented.

Research Hypothesis No. 1: There will be between-groups differ-

ences in the increase of the VADS test scores.

Observation of Table I reveals various differences. The VADS

45
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TABLE I
ANALYSIS OF VARIANCE SUMMARY TABLE FOR VADS

T-SCORES
Source SS df MS F P
Between Subjects 5438.45 29
A (Treatment Groups) 2640,62 2 1320.31 12.74 .0001
Subj. w. groups 2797.83 27 103.62
Within Subjects 2409.34 60
B (Periods of Time) 1024.36 2 512.18 25,37 .0001
AxB 294.71 4 73.68 3.65 .0106
B x Subj. w. groups 1090.27 54 20.19
Total 7847.79 89
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T-scores evidenced a significant Treatment Groups effect (Fp 27 = 12.74,
p = .0001), a significant Periods of Time effect (F2 54 = 25.37, p =
.0001), and a significant Treatment Groups by Periods of Time inter-
action (F4,54>= 3.65, p = .0106). The analyses of variance for the sim-
ple effects breakdown of the Treatment Groups by Periods of Time inter-
action are presented in Table II. The analyses reveal that there was a
significant difference between the groups at assessment period one (bi),
before the implementation of the teaching stratégy (Fz,81 = 3.54, p <
.05). There is also a significant and greater difference (Fz g1 =
10.34, p < .01) between the groups at the second assessment period (bp),
the first posttest after the imp]ementation of the teaching strategy.
At assessment period three (b3), the one week delayed posttest, the dif-
ference between the groups is even greater'(Fz,gl = 16.69, p < .01).
Post hoc comparisons of the treatment group means using Tukey's
ratio (Kirk, 1968, p. 268) revealed certain trends which are also illus-
trated in Table III and graphed in Figure 1. At assessment period one
there was a significant difference (p < .05) between the means of the
simultaneous (A7) and successive (Ap) groups but not between any other
pairs of means. At the second assessment period there was a significant
difference (p < .05) between Ay-A3 (combined), and Ap-Aj. At the third
assessment period there was a significant difference between Ajy-A3,
Ao-Ay, and A3-Aj. Thus, at the end of the one week delayed posttesting,
the mean of the successive group was significantly higher than the means
of the simultaneous and combined groups, and the mean of the combined
group was significantly higher than the mean of the siﬁu]taneous group.
~Table II also reveals no difference across periods of time for the

simultaneous group (F2,54 = 3.07, p > .05), a significant increase across
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SIMPLE EFFECTS BREAKDOWN OF THE GROUPS BY

ASSESSMENT PERIODS INTERACTION:

VADS T-SCORES
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Sources SS o df MS F
. AxB

A at by- 340.07 2 170.04 3.54%
A at by 993.07 2 496.54 10.34

A at b3 1602. 20 2 801.10 16.69™*
Pooled Error 3888.10 81 48,00

B at aj 123.80 2 61.90 3.07

B at a 1000. 27 2 500. 14 24,777
B at aj 195.00 2 97.50 4.83%
B x Subj. w. groups 1090.27 54 20.19

*n < .05

**b < .01
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TABLE III

MEANS AND STANDARD DEVIATIONS OF THE VADS
T-SCORES AT THE ASSESSMENT PERIODS FOR
THE THREE TREATMENT GROUPS™

Assessment Periods

1 2 3
Treatment _ _ _

- Groups X SD X SD X SD
Simultaneous 29.80 5.75 34.70 8.07 33.00 8.87
Successive 37.70 7.68 48.70 4,74 50.90 6.90
Combined 35.80 6.05 40.30 7.38 41.80 5.92

*n. = 10 for each group
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periods of time for the successive group (Fp 54 = 24.77, p < .01), and a
significant increase across periods of time for the combined group
(F2,54 = 4,83, p < .05). Post hoc comparisons of means using Tukey's
ratio revealed that there was a significant increase (p < .05) between
assessment periods one and two for the successive group but not for

_ either the simultaneous or combined group. At assessment period three,
a significant difference (p < .05) existed between the means of the
simultaneous and combined groups.

The presence of the significant Treatment Groups by Periods of Time
interaction and the follow-up simple effects analyses and comparisons of
means isolated a significant increase in successive processing for the
successive and combined teaching strategies. Thus, null hypothesis
number one is rejected in favor of research hypothesis number one.

Research Hypothesis No. 2: There will be between-groups differ-

ences in the increase of simulated words which are sdccessfu]]y read.
Observation of Table IV reveals various differences. The simulated
feading scores did not evidence a significant Treatment Groups effect
(Fp,27 = 2.25, p = .1250). However, the simulated reading scores did
evidence a significant Periods of Time effect (Fp 54 = 82.18, p = .0001)
and a significant Treatment Groups by Periods of Time interaction (Fa,54
= 3.10, p = .0229). The analyses of variance for the simple effects
breakdown of the Treatment Gfoups by Periods of Time interaction are-
presented in Table V. The F's for A at b were tested with conservative
df to control for heterogeneity of variance of between and within
subjects error terms (Kirk, 1968, p. 262). The analyses reveal that
there was not a signficant difference between the groups at either the

first or second assessment periods, but there was significant difference



ANALYSIS OF VARIANCE SUMMARY TABLE FOR
SIMULATED READING

TABLE IV
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Sources SS df MS F P
Between Subjects 14398.93 29

A (Treatment Groups) 2055.80 2 1027.90 2.25 .1250
Subj. w. groups 12343.13 27 457,52

Within Subjects 3442.67 60

B (Periods of Time) 2452.20 2 1226.10 82.18 .0001
AxB 184.80 4 46.20 3.10 .0229
B x Subj. w. groups 805.67 54 14,92

Total 89

17841.60
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SIMPLE EFFECTS BREAKDOWN OF THE GROUPS BY

ASSESSMENT PERIODS INTERACTION:

SIMULATED READING
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Sources SS dF MS F

A xB
A at bj 248.27 2 124.14 0.76
A at by 835.47 2 417.74 2.57
A at b3 1156.87 2 578.44 3.56
Pooled Error 13148.80 81 162.33
B at aj 335.40 2 167.70 11,24
B at as 1334.40 2 667.20 44.72
B at a3 967.20 2 483.60 32.41%*
B x Subj. w. groups 805.67 54 14.92

*p < .05

**p < .01
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between the groups at the third assessment period (Fp g1 = 3.56, p <
05). |

Post hoc comparisons of the treatment group means using Tukey's
ratio (Kirk, 1968, p. 268) revealed certain trends which are also illus-
trated in Table VI and graphed in Figure 2. No significant pairwise
comparisons of treatment group means were revealed at either the first
or second assessment periods. At the third assessment period, there was
a signficant difference (p < .05) between the successive and the simul-
taneous groups, but not between any other groups. Thus, it was not
until the one week delayed posttesting that the successive group mean
was significantly higher than the simultaneous group mean.

Tab]é V also reveals a significaﬁt increase across periods of time
for the simultaneous group (Fp 54 = 11.25, p < .01), the successive
group (Fp 54 = 44.72, p < 0.1), and the combined group (Fp 54 = 32.41,

p < .01). Thus, there was a significant increase in the number of simu;
lated words successfﬁ]1y read for all three teaching groups. Post hoc
comparisons of means using Tukey's ratio revealed that there was a sig-
nificant increase (p < .05) in the means of the successive group between
the first and third assessment periods. However, there were no other
significant periods of time pairwise comparisons for any of the three
treatment groups.

The presence of_the significant Treatment Groups by Periods of Time
interaction and the fo]]dw-up simple effects analyses and comparison§ of
means isolated a significant increase in the number of simulated words
successfully read for all three groups. Thus, null hypothesis number
~ two is rejected in favor of research hypothesis number two.

Research Hypothesis No. 3: There will be between-groups




TABLE VI

MEANS AND STANDARD DEVIATIONS OF THE SIMULATED
READING SCORES AT THE ASSESSMENT PERIODS FOR
THE THREE TREATMENT GROUPS™
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Assessment Periods

_ 1 2
Treatment _ _ _
Groups X SD X SD X SD
Simultaneous 9.50 10.76 16.10 13.40 17.00 13.13
Successive 16.30 10.79 28.30 13.24 31.90 12,92
Combined 14.50 12.47 25.90 12.86 27.10 14.61

*

~n = 10 for each group
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differences in the increase of simulated words which are correctly
spelled.

Observation of Table VII reveals various differences. The simu-
lated spelling scores evidenced a significant Treatment Groups effect
(F2,27 = 3.57, p = .0420), a significant Periods of Time effect (F2 54 =
22.37, p = .0001), and a nonsignificant Treatment Groups by Periods of
Time interaction (F4 54 = 1.64, p = .1781). The analyses of variance
for the simple effects breakdown of the Treatmeht Groups by Periods of
time interaction are presented in Table VIII. The F's for A at b were
tested with conservative df to control for heterogeneity of variance of
between and within subjects error terms (Kirk, 1968, p. 262). The anal-
yses reveal that there was not a significant difference between the
groups at the first assessment period (F2,81 = 1.44, p > .05). However,
there was a significant difference between the groups at the second
assessment period (Fp g = 4.44, p < .05), and at the third assessment
period (Fp g1 = 4.09, p < .05). Post hoc comparisons of the treatment
group means using Tukey's ratio (Kirk, 1968, p. 268) revealed certain
trends which are also illustrated in Table IX and graphed in Figure 3.
At assessment period one, there are no significant pairwise comparisons
between group means. At assessment periods two and three, the combined
group mean is significantly (p < .05) higher than the simultaneous group
mean.

Table VIII also reveals no difference across periods of time for
the simultaneous group (Fp 54 = 1.83, p > .05), a significant increase
across periods of time for the successive group (F2,54'= 12.89, p <
;01), and a significant increase across periods of time for the combined

group (F2,54 = 10.93, p < .01). Post hoc comparisons of means using
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TABLE VII

ANALYSIS OF VARIANCE SUMMARY TABLE FOR
SIMULATED SPELLING

Sources SS df MS F P
Between Subjects 6893.16 29

A (Treatment Groups) 1442.69 2 721.34 3.57 .0420

~ Subj. w. groups 5450.47 27 201.87

Within Subjects 1557.33 60

B (Periods of Time) 661.69 2 330.84 22.37 .0001
AxB 96.91 4 24,23 1.64 .1781
B x Subj. w. groups 798.73 54 14.79 '

Total 8450.49 89
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SIMPLE EFFECTS BREAKDOWN OF THE GROUPS BY

ASSESSMENT PERIODS INTERACTION:

SIMULATED SPELLING

59

Sources SS df MS F
AxB
A at by 222.07 2 111.04 .44*
A at bp 685.27 2 342.64 4.44*
A at bjy 632.27 2 316.14 4,09
Pooled Error 6249.20 81 77.15
B at a3 54.07 2 27.04 1.83**
B at a» 381.27 -2 190.64 12.89**
B at a3 323.27 2 161.64 10.93
B x Subj. w. groups 798.73 54 14,79

*p < .05

**p ¢ .01
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TABLE IX

MEANS AND STANDARD DEVIATIONS OF THE
SIMULATED SPELLING SCORES AT THE
ASSESSMENT PERIODS FOR THE
THREE TREATMENT GROUPS™

Assessment Periods

1 2 3
Treatment _ _ _
Groups X SD X SD X SD
Simultaneous 5.10 4,89 7.60 7.37 8.20 7.08
Successive 9.20 8.19 15,90 . 11.36 17.40 11.79
Combined 11.70 6.80 18.90 9.48 18.40 9.74

*

n = 10 for each group
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Tukey's ratio did not reveal any significant increases between
assessment periods for any of the three groups.

The follow-up simple effects analyses reveal that there was a sig-
nificant difference (p < .05) between the groups at the second and third
assessment periods. Also, the succeésive and combined groups evidenced
significant (p < .01) increases in the number of simulated words cor-
rectly spelled across periods of time, but the simultaneous group did
not. Thus null hypothesis number three is rejeéted in favor of research
hypothesis number three.

Research Hypothesis No. 4: There will be between-groups differ-

ences in the increase of English words which are successfully read.
Observation of Table X reveals various differences. The English
reading scores did not evidence a significant Treatment Groups effect
(F2,27 = 1.71, p = .2005). However, the English reading scores did
evidence a significant Periods of Time effect (Fp 54 = 23.13, p = .0001)
and a significant Treatmenf Groups by Periods of Time interaction (Fg 54
= 2.55, p = .0494). The analyses of variance for the simple effects |
breakdown of the Tfeatment Groups by Periods of Time interaction are
presented in Table XI, and illustrated in Table XII and graphed in
Figure 4. The F's for A at b were tested with conservative df to con-
trol for heterogeneity of variancé of between and within subjects error
terms (Kirk, 1968, p. 262). The analyses reveal that there was not a
significant difference between groups at any of the three assessment
periods. Post hoc comparisons of the treatment group means using
Tukey's ratio (Kirk, 1968, p. 268) did not reveal any significant pair-
wise comparisons between any of the three groups at any of the three

assessment periods.



TABLE X

ANALYSIS OF VARIANCE SUMMARY TABLE FOR

ENGLISH READING
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Sources SS df MS F p
Between Subjects 18380.46 29

A (Treatment Groups) 2062.96 2 1031.48 1.71 .2005
Subj. w. groups 16317.50 27 604.35

Within Subjects 739.33 60

B (Periods of Time) 309.62 2 154,81 23.13 .0001
AxB 68.31 4 17.08 2.55 .0494
B x Subj. w. groups 361.40 54 6.69

Total 19119.79 89




TABLE XI

SIMPLE EFFECTS BREAKDOWN OF THE GROUPS BY

ASSESSMENT PERIODS INTERACTION:

ENGLISH READING
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Sources SS df MS F
AxB
A at by 782.60 2 391.30 1.27
A at b) 677.40 2 338.70 1.10
A at bs 671.27 2 335. 64 1.09
Pooled Error 16678.90 81 308.87
B at aj 116,07 2 58.04 8.67**
B at aj 237.07 -2 118.54 17.71**
B at a3 24.80 2 12,40 1.85
B x Subj. w. groups 361.40 54 6.69

**

p< .01
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TABLE XII

MEANS AND STANDARD DEVIATIONS OF THE ENGLISH
READING SCORES AT THE ASSESSMENT PERIODS
FOR THE THREE TREATMENT GROUPS™

Assessment Periods

1 2 3
Treatment _ _ _
Groups X SD X SD X SD
Simultaneous 24,30 15.86 28.20 16.68 28.70 16.27
Successive 32.80 15,51 37.80 14,79 39.40 14,06
Combined 36.50 11.35 38.70 12.20 37.90 11.12

*n = 10 for each group
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However, Table XI reveals a significant increase across periods of
time for the simultaneous group (Fp 54 = 8.67, p < .01) and the succes-
sive group (F2’54 = 17.71, p < .01). The combined group did not
evidence a significant increase across periods of time (F2 54 = 1.85,

p > .05). Thus, the greatest increase across periods of time was evi-
. denced by the successive group. Post hoc comparisons of means using
Tukey's ratio did not reveal any significant pairwise comparisons for
any of the three groups across periods of time.

The presence of the significant Treatment Groups by Periods of
time interaction and the follow-up simple effects analyses isolated a
significant increase in the number of English words read for the succes-
sive and simultaneous teaching strétegies, but not for the combined
teaching strategy. Thus, null hypothesis number four is rejected in
favor of research hypothesis number four.

Research Hypothesis No. 5: There will be between-groups differ-

ences in the increase of English words which are correctly spelled.

Observation of Table XIII reveals various differences. The English
spelling scores did not evidence a significant Treatment Groups effect
(Fp,27 = 2.94, p = .0701), but did evidence a significant Periods of
Time effect (F2,54 = 16.18, p = .0001). However, the English spelling
scores did not evidence a significant Treatment Groups by Periods of
Time interaction (F4 54 = 0.16, p = .9569) as illustrated by Table XIV
and graphed in Figure 5. Post hoc comparisons of means using Tukey's
ratio (Kirk, 1968, p. 268) did not reveal any significant pairwise com-
parisons either between treatment groups at the three assessment perijods
or across periods of time for any of the three treatment groups.

The presence of the significant Periods of Time effect indicated a
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TABLE XIII

. ANALYSIS OF VARIANCE SUMMARY TABLE FOR
ENGLISH SPELLING

Sources SS df MS F p
Between Subjects 16069.07 29

- A (Treatment Groups) 2871.20 2 1435.60 2.94 .0701
Subj. w. groups 13197.87 27 488.81
Within Subjects 673.33 60
B (Periods of Time) 250.40 2 125.20 16.18 .0001
AxB 5.00 4 1.25 0.16 .9569
B x Subj. w. groups 417.93 54 7.74 '

Total 16742.40 89
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TABLE XIV

MEANS AND STANDARD DEVIATIONS OF THE ENGLISH
SPELLING SCORES AT THE ASSESSMENT PERIODS
FOR THE THREE TREATMENT GROUPS™

Assessment Periods

1 2 3
Treatment _ _ _
Groups X SD X SD X SD
Simultaneous 14.60 11.24 17.30 12.31 18.10 13.52
Successive 24.50 13.44 - 28.50 15.56 28.80 15.13
Combined 27.50 9.98 30.40 12.76 31.10 11.77

*n = 10 for each group
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significant increase in the number of'English words correctly spelled.
However, further analyses did not isolate a significant differential
effect between the three groups. Therefore, the data failed to reject

null hypothesis number five.



CHAPTER V
SUMMARY AND CONCLUSIONS
Summary of the Investigation

The present study examined the effects of three types of teaching
strategies on five dependent variables. 'The three types of teaching
strategies consisted of a simultaneous word processing strategy, a suc-
cessive word processing strategy, and a combination of the simu]taneous
and successive word processing stfategies.. The five dependent variables
were successive cognitive processing, reading recognition of simulated
words, spelling of simulated words, reading recognition of English
words, and spelling of English words. Children receiving help in learn-
ing disability resource rooms were evaluated with the Visual Aural Digit
Span (VADS) Test (Koppitz, 1977). A total of 30 students, ages 8-12,
who scored at or below the 25th percentile on the Total score of the
VADS were selected to be included in the study and were randomly
assigned to one of three groups: a simultaneous teaching strategy group
(n = 10), a successive teaching strategy group (n = 10), and a combined
teaching strategy gboup (n = 10). Prior to the teaching strategy inter-
vention, all the students were also evaluated on their reading recogni-
tion and spelling of a Tist of 50 simulated words, and their reading
recognition and spelling of a 1list of 50 English words (see Appendix A).
Each group received the appropriate video-taped teaching intervention

strategy once a day (approximately 10 minutes) for two weeks using

72
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simulated words. On the first two days following the completion of the
teaching intervention, all the students were reeva]uatea on the five
dependent variables, and then one week later were again evaluated on the
five dependent variables. The study was a double blind study in that
neither the teachers or students wefe informed of the expected outcomes,
and the examiner was not informed of the teaching strategy to which the
students belonged. Each of the five dependent variables was analyzed
with a Split-Plot Factorial ANOVA design (Kirk,'1968) that consisted of

three treatment groups and three repeated measures.
Conclusions

Within the 1imits and scope of this study, five conclusions are

suggested by the results presented in Chapter IV,

Hypothesis No. 1

Both the successive and combined teaching strategies significantly
increased successive cognitive processing, over a two week period, with

the successive teaching strategy having the greatest effect.

Hypothesis No. 2

A1l three teaching strategies significantly increased the reading
recognition of simulated words over a two week period. The successive
teaching strategy evidenced the greatest increase followed by the

combined and simultaneous teaching strategies, respectively.

Hypothesis No. 3

Both the successive and combined teaching strategies significantly
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increased the spelling of simulated words, over a two week period, with

the successive teaching strategy having the greatest effect.

Hypothesis No. 4

Both the simultaneous and successive teaching strategies signifi-
cantly increased the reading recognition of English words, over a two
week period, with the successive teaching strategy having the greatest

effect.

Hypothesis No. 5

Although there was a significant increase in the spelling of
English wdrds, there was no difference between the three teaching

strategies over a two week period.
Discussion

The findings of the present study indicated that (a) the successive
teaching strategy had a significant effect on successive cognitive pro-
‘cessing, simulated word reading, simulated word spelling, and English
word reading, which was also greater than the effect of the other two
teaching strategies; (b) the combined teaching strategy had a signifi-
cant effect on successive cognitive processing, simulated word reading,
and simu}ated word spelling, whiéh was less than the effect of the suc-
cessive teaching strategy, but more than the effect of the simu]tanedus
teaching strategy; (c) the simultaneous teaching strategy had a signifi-
cant effect on simulated word reading and English word reading; (d) the
‘ differences between the three teaching strategies increased with each

assessment period; and (e) as the testing tasks required more



75

transference and generalization of skills learned in the teaching inter-
vention, the differences between the three groups became smaller and
less consistent. ‘The discussion to follow Qi]] focus on two major
areas. First, interpretation of the findings for each hypothesis will
be addressed, and their relation to any previous related research will
be discussed. Second, implications of the present study will be
considered. _

Das, Kirby, and Jarman (1979, pp. 86, 87) suggested that one
approach to remediation consists ofbimprqving cognitive processing. They
further pointed out that if improved reading is the eventual goal, even a
process-oriented approach must use reading-based materials. None of the
related literature or research has addressed the effect of a word proces-
sing strategy on cognitive processing, although Krywaniuk (1974) and
Kaufman (1978) have previously demonstrated that cognitive processing
efficiency can be modified. However, they did not use reading based
materials. Therefore, on hypothesis one, it is of practical significance
that the successive word processing strategy, which was designed to
“increase reading recognition and spelling skills, had a significant
effect on successive cognitive processing. The simultaneous word pro-
cessing teaching strategy, on the other hand, had no significant effect
on successive cognitive processing. The combined teaching strategy,
which consisted of alternating tﬁe simultaneous and successive word pro-
cessing strategies, also had a significant effect on successive cognftive
processing. However, the effect was not as great as the successive
teaching strategy, presumably because of the presence of the simultaneous
~ teaching strategy. As with the successive teaching strategy, there was a

slight increase in successive cognitive processing at the third
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assessment period indicating that a successive processing strategy had
been learned and was maintained over a period of one week. This trend
is in contrast to the simultaneous teaching strategy.

Therefore, this research study would imply that the efficiency of
successive cognitive processing can be modified and increased. The com-
parison of the effects of the successive and combined teaching strate-
gies would suggest that a significant effect on successive cognitive
processing could have been obtained with only one-half the amount of
time as was used with the successivé teaching strategy in this study.
This study demonstrated that teaching a successive word processing
strategy also increased successive cognitive processing. Therefore,
this study would suggest that it may be unnecessary and inaccurate to
conceptualize successive cognitive processing and word recognition as
being separate and as requiring separate types of remediation. Under
certain carefully designed situations, the teaching of word recognition
can also teach successive cognitive processing.

Das, Kirby, and Jarman (1979, pp. 86, 87) suggested that a second
‘approach to remediation consists of designing programs which make use of
the processing strengths of the student. A third approach consists of
teaching the student to employ the optimal process which is necessary in
a task. However, none of the related literature and research addresses
these remediation approaches froﬁ the perspective of simultaneous-
successive cognitive processing.

' Hypotheses two to five consider the effect of teaching the student
to employ the optimal process which is necessary in a task. Das and
. Cummins (1977) concluded that among children with reading difficulty,

competence in successive processing is strongly related to the mastery
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of initial decoding skills. Das and Cummins (1978) con;]uded later that
successive processing was highly related to and necessary for oral
reading and spelling.

The students which were included in this current research study
were students who were deficient inlsuccessive cognitive processing.
Thus, it was unlikely that the students were employing the optimal
process (i.e., successive cognitive processing) which was necessary for
successful reading recognition and spelling. The successfve teaching
strategy taught the optimal process necessary for the task, and the
simultaneous teaching strategy (essentially a sight word approach) did
not teach the optimal process necessary for the task. The combined
teaching strategy taught the optimal process half of the time. There-
fore, one would expect that the successive teaching strategy would evi-
dence the greatest effect on reading recognition and spelling, followed
by the combined and simultaneous teaching strategies, respectively. The
teaching strategies used sfmu]ated words and were essentially a reading
recognition activity. Therefore, it would be expected that the teaching
strategies would evidence the greatest effect on simulated reading and
the least effect on English spelling, since the latter requires more
transference of skills learned in the intervention.

Students evidenced a significant increase in simulated word reading
in all three treatment groups. However, as expected, the successive
teaching strategy had the greatest effect followed by the combined and
simultaneous teaching strategies, respectively. Reading growth contin-
ued after intervention with the successive teaching stfategy group to
fhe_extent that by the third assessment period (one week delayed post-

test) there was a significant difference between the successive and
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simultaneous treatment group means. The results would indicate that,
with this group of students, the sight word (i.e., simultaneous)
approach did produce results; however, far guperior results weré
obtained by employing a successive word processing approach.

Simulated spelling requires some transference of skills learned in
the treatment group intervention. Therefore, it would be expected,
considering the short duration of the teaching intervention, that there
would be Tittle time for experience in transference of skills, and the
differential treatment group effect would not be as great. As expected,
the successive teaching strategy evidenced the greatest effect, followed
by the combined teaching strategy (see Table VIII). The simultaneous
treatment'group did not evidence a significant increase in simulated
spelling. The most likely reason would be that optimal strategies were
not learned initially and thus no transference could occur in a differ-
ent situation. The results would indicate that, with this group of stu-
dents, the successive word processing approach produces superior results
in spelling. The simultaneous approach (i.e., sight word approach)
‘would not be beneficial.

The English words were matched according to the simulated words but
were not actually taught in the intervention teaching strategies.
Therefore, any increase in the reading recognition or spelling of
Engtish words required the trans%erence of skills learned in the inter-
vention teaching strétegy. The successive teaching strategy had the
greatest effect on English word reading following by the simultaneous
teaching strategy. The combined teaching strategy did not have a sig-
nificant effect on the reading recognition of English words. This

change from the previous three dependent variables suggests several
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possibilities which may have caused the combined teaching strategy to
have less than a positive effect. The change every day of teaching
strategies may have been confusing to the students and they became
unsure about the appropriate way to process the words. Switching
strategies may have created a situétion in which the students could not
adequately learn either strategy. Also, switching strategies may have
become frustrating to the extent that transference of skills did not
occur. However, it is possible that a differént result may have been
obtained over a longer period of time.

The spelling of English words required the greatest amount of
transference of skills. Although there was a significant increase of
English word spelling across periods of time there was no significant
difference between the three groups at any one of the assessment
periods, or when compared across all three periods. However, Table XII
and Figure 5 demonstrate that the successive teaching strategy evidenced
the greatest increase inAthe number of English words correctly spelled.
The most likely interpretation would be that the time period for the
intervention strategy was not sufficient for the occurrence of full
transference of skills learned in the intervention strategy. An
extended period of time using the three teaching strategies might have
produced a differential teaching strategy effect.

While the present research demonstrated the effectiveness of a
successive teaching strategy for modifying successive cognitive pro-
cessing, simulated word reading, simulated word spelling, and English
word reading of this group of LD children (i.e., deficient in- successive
cognitive processing), generalization of treatment effects to English

spelling was not found. In general, the finding regarding successive
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cognitive processing is consistent with research indigating that succes-
sive cognitive processing is amenable to modification (Krywanuik, 1974,
Kaufman, 1978). The success of the combined teaching strategy appeared
to be largely the result of the successive»word processing strategy.
However, the present study raises fhe possibility that a combined teach-
ing strategy may have a less than positive effect on the generalization
and transference of skills.

As the tasks requried more transference of skills, the differences
between the groups became smaller and less consistent. Although this
phenomenon could be explained by the short duration of the study (i.e.,
two weeks), there are other possibilities. Children who are deficient
in successive processing may require help in the optimal processing for
each type of task they encounter. Thus, just because they have improved
their successive processing on one task is no guarantee that they will
apply appropriate successive processing’in other tasks. If successive
processing is necessary for a different academic area, the teacher may
have to teach the student the optimal processing strategy within the
context of that academic area. If a teacher wishes to teach the
successive processing necessary for spelling, then it would appear to be
necessary to teach spelling with a successive processing approach rather
than teaching sequencing skills and expecting the students to generalize
those skills to other tasks. It is possible that with extended
remediation students will become able to generalize skills, but the

existing research does not support such an assumption.
Implications for Practitioners

The results of this study imply a variety of procedures which have
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practical implications for school psychologists and teachers. The VADS
test would appear to be a useful instrument to include in the standard
battery of diagnostic tasks used by the school psychologist. The VADS
test could be considered a useful instrument for measuring successive
cognitive processing. If a student is at or below the 25th percentile
on the VADS, it would seem to be safe to assume that the student is not
employing successive processing effectively on ;asks which require
successive processing.

This information from the VAbS would lead to a variety of recommen-
dations. The students should be given experience in sequencing tasks in
order to increase their successive processing efficiency. The teaching
of word recognition should employ a successive word processing teaching
strategy. However, it would appear that at lTeast initially, the stu-
dents should also be taught spei]ing with a successive approach since
generalization of skills from word recognition may not occur. Further-
more, the teacher should become aware of other situations in class which
require successive processing (e.g., multiple sequenced verbal direc-

" tions). In those situations, the teacher should also concentrate on
helping the student to successively process the information. Otherwise,
the student may continue to experience failure in other situations which
require successive processing, even though the student has learned the

appropriate processing strategy in some academic areas.
Recommendations for Further Research

Although the present study indicated that a successive word pro-
cessing strategy was effective in increasing the efficiency of succes-
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