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THIS COMPARATIVE ANALYSIS @F PRODUCTIVE THINKING IN RETARDED AND
NONRETARDED CHILDREN USED DATA FRGM A SAMPLE GF 78 PUBLIC SCHOOL
CHILOREN DIVIDED INT® THREE GROUPS==(1) MENTALLY RETARDED GHILDREN
IN SPECIAL CLASSES, (2) RETARDED CHILDREN IN REGULAR CLASSES, AND
(3) NONRETARDED CHILDREN IN REGULAR CLASSESe THE GROUPS WERE
SELECTED SO THAT THERE WAS NG SIGNIFICANT DIFFERENCE WITHIN THE
GROUP BETWEEN THEIR MENTAL AGES AS MEASURED BY THE CALIFORNEIA TEST

OF MENTAL MATURITYe FIRST A BATTERY OF PRODUCTIVE THINKING TESTS WAS
ADMINISTERED TG EACH SUBJECT CONSISTING GF==(1) VERBAL STIMULI

REQUIRING VERBAL RESPONSESy (2) NONVERBAL STIMULI REQUIRING VERBAL
RESPONSES, AND (3) NONVERBAL STIMULI REQUIRING NONVERBAL RESPONSES)
THE SECOND PART OF THE STUDY WAS AN ANALYSIS OF THE THOWEGHT
PROCESSES CONTAINED IN VERBAL INTERACTION IN THE CLASSRUOOGM. DATA
WERE GATHERED VIA RECORDINGS IN CLASSROAGMS DURING ARITHMETIC,
SCIENCEy AND SOCIAL STUDIES LESSONSe THOUGHT PROCESSES WERE THEN
CLASSIFIED INTG SUCH CATEGORIES AS RGUTINE, COGNIT IVE=-MEMORY,
CONVERGENT THINKINGy EVALUATIVE THINKING, AND DIVERGENT THENKING,
THE RESULTS WERE THAT COGNITIVE MEMORY ACCOUNTS FOR APPROXIMATELY
ONE=HALF OF THOUGHT PROCESSES CONTAINED IN VERBAL INTERACT 0N,
IRRESPECTIVE OF THE PRESENGE OF MENTAL RETARDATION, WHEN COMBINED
WITH ROGUTINEy NEARLY 80 PERCENT OF THE THOUGHT PROCESSES 1IN
CLASSROOM VERBAL INTERACTION WERE ACCOUNTED FORe OCCURRENCE OF
EVALUATIVE THINKING AND DIVERGENT THINKING WAS INFREQUENT IN THE
OBSERVED DATAe (GC)
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Throughout a condiderable portion of our present century, mentally retarded
children have been perceived as "poor learners," concrete thinkers, and lacking
in sbstract or creative ability, It appears to be, without question,. that the

high correlation between intelligence and academic achievement is one of the

P
§ major reasons for generalizations such as those indicated above. In effect, 2
i those who seemed nore fully endowed were able to perform at a more satisfactory ;
g level in schocl and wére assigned all the positive traits associated with said f
; . status; the inverse apparently was accepted.
: Within the past decade, however, research has been conducted in which the ‘
5 1

performance of mentally retarded, average and above aversge children has been

T WW“ ’

compﬁred on a variety of tasks. This research has often employed a paradigm §
which called for comparisons among groups of children who demonstrated consider-
able similarity in developmental status, or mental age. A muon@le, although

! limited conclusion, appears to be that if children of different intellectusl

- levels are contrasted with children of equal mental ages, greater similarity exists

in their performance than was previously acknowledged., This should not infer that
differences in performance will be eliminated if the developmental status between

R oL

groups is equated; it does infer that the discrepancies are not as great and that

:

our generalizations pertirent to the mentally reté:ﬂed are in need of further
clarification. The relovance. of this issue to school programming is obvious when
- one considers the fact that teachers are encouraged to work with the child at his
developmental - level in order that instructional practices might be based upon
individual needs and characteristics,
Many of the tasks which continue to differentiate the mentally retarded frum

average and. above average children appear to be those which are directly affected
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by instructional practices and curriculum, A perusal of selected curriculum

guides for teachers of retarded and non-retarded children indicates that concrebe

and limited experiences are consistently advocated for use with the retarded, while
. non-mentally retarded children are encoursged to explore many avemies to learning
cxd problem solving. Specifically, retarded children are shown how to perform a
task, practice the task and recall the stimili with which they have been confromted,

a3 W

without emphasis on the understandingsand principles which ought to be derived from |
such an activity, On the other hand, non-mentally retarded children develop al-
goaisms, seek out new and unusual solutions and utilize numerqus modes of expres-
sion. In short, it appears that mentally retarded children are trained to be
comargent thinkers, whereas non-mentally retarded children are urged to demonstrate
grester use of flexibility and originality in their thinking patterns.

| In recent years, research focusing upon the relationship betwesen productive
thinking and intelligence has produced cantroversial results, while at the same

time :n analysis of the classroom as a variable in the developmen’; of productive

thinking in children has been the focal point of some research. It was these
factors, the controversy between intelligence and productive thirking and an
interest in the nature of the thought processes contained in the verbal inter-
action of the classrocms, which precipitated the present study,

gos
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Litereture

| There exists a fair amount of literature which has a generalized relation-
ship to the topics under discussion, much of it stemming from the efforts of
Guilford (1950). The specific literature is not so nearly sbundant.

Within the framework of creativity, Getzels and Jackson (1962) obtained
samples consisting of 2, students who were classified as high in creativity amd
low in IQ and 28 students classified as low in creativity end high in IQ, In
reality, both groups exhibited mean IQ's which are considerably higher than those
found in the population of adolescents. The authors note that despite striking
differences in mean IQ, the two samples were equally superior in school achieve-
ment., They note that high 1Q adolescents tend td favor convergent modes of problem
solving, whercas high crestivity youngsters tend to favor divergent processes,

In ancther project (Clark, Veldman and Thorpe, 1965), the convergent and divergent
thinking abilities of 192 adolescents, with a mean IQ of 125, were studied., In
certain areas of attaimment, ambng them being Reading and Word Fluency, the high-
divergent-group had significantly greater scores than the low=divergent—-group,

Torrance (1962), upon whose measures the present study was developed, dis-
cusses, at length, the characteristics of creative t.eachers and he suggests modi-
fications in the teacher-educetion program which might bring about meximum creativ-
ity in teachers. The role of the teacher appears importent and there is research
in the area of mental retardetion which strongly suggests that instructional :
practices can be developed which will positively influence the productive thinking
abilities of mentally retarded children, Tisdall (1962) compared a group of
retarded children enrolled in regular classes, a group of mentally retarded
children in special classes and a group of mrage. children on a variety of pro-
ductive thinking tasits, The results showed that special class retarded children
and avorasge children in regular classes performed significantly higher than
ret.ardates in regular classes on verbal tasks; no differences were found on
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non-verbal tasks, The experimental teachers of the special class mentally retarded
consistently employed a discovery method of teachirig, and encouraged their students
to formulate ideas, dramatize these ideas and participate actively in the presen- q o

tation of new thoughts and notions, » | I
Additionel deta has been obteined fram an experiment which studied the effects
* of a training program on the productive thinking of mentaliy hendicapped children
(Rouse, 1965), Experimental subjects were presented with a training sequence which ]
included 30 lessons of approximately thirty minutes each., Assessment of the 4

P
O T, o e o gy =7

effectiveness of the program was undertaken via pre- and post-test comparisons of

experimental and control groups on the Product Improvement and Circles Tasks of .' \\

N ;
the Minnesota Tests of Creative Thinking, The meen gein for the experimentel groups“ = |
was substantially greater then thet for controls. 7

Teacher-pupil interaction has been the subject of a recent review of educa~-

T I

tionel research (Amidon end Simon, 1965). Inter-personal relationships and cogni-f .

tion appear to be among the broad categories under which teacher-pupil interaction
hes been studied., Amidon and Flendera (1963) have developed a procedure designed

Yo essist teachers to improve their classroom behavior., The menusl describes one

approach to an ana]ysis of classroom verbel interaction in which all statements
that occur in the classroom ere categorized into one of three major sections:
| (1) teacher-talk, (2) student-telk, and (3) silence or confusion,

Aschner (1959) conducted an in depth analysis of classroom discourse, the
purpose of which was to develop a method of focusing observation and analysis upon
the logical espects of teaching., This enalysis utilized two major .ategories of

v discourse: epjsodes and monologues. The giiscourse includes all the verbal behavior

b occurring during a class period; the monologue is an extended unit of discourse,

spoken by an individual which does not exhibit episodic form, Aschner notes that

classrocm discussion is shaped by a mumber of factors. Among these are subject

matter and pattern classroom orgenization,
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Teba (1963) reported on seclected procedures used to analyze patterns and
levels of thinking in elementary class diécuasion sequences, Taba trainéd teachers
to raise the level of thdught processes used by students in their classes, even to

. the point that some children of low IQ, performed on the same level of sbstraction
as -children with high IQ's (Tsba, 1964 cited by Amidon and Sewin, 1965), Taba's

"scoring" enabled the (.l) éognitive tasks to be identified as follows: (a) group- »
ing and classification, (b) interpretation and inference, and (c) application of ,,
facts and principles for the purpose of hypothesizing: (2) designation, or source ’
of the thought unit to be identified and also to determine whether the individual
is seeking information or giving it: (3) the research worker to note the func-

tiong, or how the thought unit functions in the context of the discussion,.
Gellagher's study of Productive Thinking of Gifted Children (1965) appears to
be the most comprehensive work which has relevance to the present project., Galla~-

gher was sble to assess mmerous aspects of classroom verbal interaction beyond

P A e e e e e

those related to the frequency of the thoughts conteined therein, Various subject
matter wes treated independently, the interactions of the teachers were viewed .
separately from the students, boys and girls were tabulated by sex and the variou\s,_

5 e S e L A A

classes in which the youngsters were enrolled were cited, Gallagher noted that

teachers vary considerably in the sytle of question meking in their classroom and

R b

that the teacher appeared to be the major source of variance in the expression of
different kinds of thought processes by children,

The literature relevant to the present study indicates that (1) productive ‘
thinking can be murtured in retarded and a‘#erage children, (2) instructional prac-

. tices tend to influence the e"xpréssion.ofiﬁidductzi.ve thinking in children, (3)
children of low IQ can perform toward an abstract level of thinking, (4) verbal
‘interaction can be classified into various “’chéugiﬂ;, processes consistept with the
model selected by the investigator, '

H
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The nature of this project is such that the procedural section is separated

;
into two parts. Part 1 focuses upon the procedures used to assess and compare ﬁ
the productive thinking abilities of reterded and average children. Part IT in- ‘

cludes an analysis of the thought proceases contained in the verbal interaction

of the clasaroom.

PART I

TN

Productive Thinking in Children
A total of 78 children participated in this project, This population was o

composed of a sample of mentally retarded children enrolled in special classes in
public schools and a sample oﬁ retarded Qh:l,ldren enrolled 1n regular classes

, and a sample “of non-retarded ‘children enrolled in regular “classes in public schools.
C L The characteristics of the three samples are presented in Table 1. Although

(e AUt 2 o A S S R

" T B e

differences in intelligence quotients are noted, the major criterion, mental age,

=R,

is shown to be a non-significantly differentiating characteristic among the three

H ~ groups, as determined by the California Test of Mental Maturity,

e iR gk AT e e e

On an individual besis, a'battery of productive thinking tests (Torrance, i
] 1962) was administered to each subject, These tests are listed as follows:

. 1. Verbal Stimuli Requiring Verbal Responses

ae Unusual Uses Problems (Tin Cans)
be Improvement Task
ce Mother Hubbard Problem

g | 2. Non-Verbal St Reau! Verbal Responses

; 8o Tho-Ask-And-Guess-Test
e . be Product Improvement Task (Toy Dog)
c. Unusual Uses (Monkey) ‘
. - 3. Non-Verbal Stimuli Regquiring Non-Verbal Responses

a. Incomplete Figures Task
be Circles Test .
¢, Picture Construction Task (Triengle) ' T
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TABLE 1
Characteristics of Subjects in Present Study:
Inbell:lgence Quotients and Mental Ages

. | | Special Reguler ‘Reguler

: Class Class Class

- Retarded Retarded Non-Retarded
- (N=26) _(Me6) (N=26)
Intelligence X ka2 1,73 93.50
Quotient | o '

‘Range 60-77 58=-80 89=-102

Mentel Age X 111,69 114,96 110,19

in Months ,
Range 103124, 92-125 103-119
 Comparison of Class Group |
Means on IQ and MA
Intelligence Mental :
Quotient Significance Age Significance

ngu _level ngh Level

S(R - RCR .8‘} N. S. .28 N. S.

SCR - NRRO 1.-.17* P(.Ol 015 N. S.

RCR - NRRC 2,86% P01 o4 N. S.

* Statistically Significant

Speciel Cless Retarded = SCR

Regular Class Retarded = RCR
Non-Retard_ed Regular Class = NRRC
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Verbal responses were recorded by the examiner and tabuleated, Rsspomes to
non-verbal tasks were also acquired and tabulated. All scoring was accomplished
in accordance with the procedures sdvocated by the developers of the test mater—
ials, |

Classroom Verbal Interaction

Glasses were visited and a recording made of the verbal interaction in each
classroom during an arithmetic lesson, a science lesson, and a social studies
lesson. The classes included special classes for the mentally retarded, classes
in which mentally retarded children were enrolled and classes in which there were
no msntally retarded children, The classes were from the same schools which en-
rolled the subjects who perticipated in Part I. -

The original proposal called for three 45-minute recordings of each class,
but dus to the nature of individual approaches to a given subject, the length of
time varied considerably, In order to ad.just to the differences in time, it was
decided to conduct the analysis of verbal interaction on ¢ basis of 85 teacher-
pupil interactions, acknowledging that these varied in length, After each tape |
hsd been trenscribed the ana]ysis of the thought processes containsd in the verbal
interaction was conducted via the model and scale ceveloped by Aschner, Gallagher,
(1961), This extended system enables one to classify 'rhe thought processes of the
classroom into the follcwing categories. . ;

1. Routine " k4e Evaluative Thinking

2, Cognitive-Memory 5« 'Divergent Thinking
3. Convergent Thinking

A brief description of these categories is summarized from the reference

scale:

Routine: This category includes routine classroom procedural matters such
as management of - the classroom, structuring of the class discussion and approval
or disapproval of the idea or the person.
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Wﬂ% represente the eimple reproduction of facts, fornulas and
other 1teme of remenbered content through the use of such processee as recognit:l.on,
rote memory and selective recall.

MM is the thought operetion involving the analysis and
integration of given or remembered deta, It leads to one expected result because
of the tightly etructured tremework which limits it, |

W ‘deals with matter of value rather than matters of fact
ard the verbal performance is characterized by its ,judgemental character,

m_gmm. involves a sequence in which individusls are free to
generate their own data within a data~poor eituation,- often taking a new direction
or perspective, ' | |

Inssmuch as five judges were employed to classify the thought processes it
was necessary to train them and then review the extent to which they might differ
in the classification process, A set of verbal 1nterectioee was classified and
reviewed by one of the princ:l.pal investigators, This same set wae then presented
to each of the judges and after his anslysis had been conducted, the judge and one
of the principel investigators discussed the ratings, Each judge was then given
132 thought processes in Arithmetic, Social Studies and Science to classify, while
working independently, The frequency of responses in each category, by judges,

~are recorded in Table 2, Bach subject in the table was subjected to a Chi Square
test of Indepe_ndence and in no instance wes there a significent difference noted, .
We concluded that there was sufficient consistency in the rating procedures of the
trained judges to ensble them to classify the remainder of the verbal interaction

~ independently.

In addition to the data originally eonght, Pearson p's between intellectual
traits and productive thinking were derived. Correlations among the various pro-

ductive thinking et:l.mlue/reepome modes were computed,




f o1 0-
| . TABIE 2
x2 Test of Judges Ratings of Classroom Verbal Interaction
I _ ST it i ———— " . . ' ' ! -
‘*1 . Frequency ~ Routine = 3 35 36 b5 40
%3 Cognitive-Memory 54 54 46 L7 50
A of Convergent Thinking 35 35 39 36 LR
" 3 Eveluative Thinking 2 0 0 0 0
* ] Ratings Divergent Thinking 7 8 1 0 0
*‘ ? I =23.93* N, S,
. S Cstegory Judses
<4 2 32 b -
v | Frequency Routine 62 67 63 61 63
Cognitive-Memory 51 53 59 56 57
il of Convergent Thinking 13 12 10 15 12
Evaluative Thinking 0 0 0 0 0
Ratings Divergent Thinking 0 0 | 0 0 0
® =172 Nos,
Frequency  Routine [ b W A3 k2
Cognitive-Memory 80 70 .72 90 (£
of Convergent Thinking 8 15 1L i 6 17
' Bvaluative Thinking 0 1 0 2 8
Ratings Divergent Thinking 0 0 (o] 1
. X2 = 25,45% N, 8, ’
#* X2 = 26,30 tof significance at .05 level
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The means, standard deviations and P ratios by stimilus/response mcdes are
presented in Table 3. An exsmination of the date indicates that there are no
overall significant differences smong the groups in any of the three test modes,
Mentally retarded children in special classes, mentally retarded children in
regular classes and non-retarded children of equal mental ages do not appear to be
significantly different in their productive thinking abilities under conditions of

Verbal Stimuli-Verbal Response; Non-Verbal Stimuli~Non-Verbal Response; Non-Verbal
Stimuli-Verbal Response,

TABLE 3

Means, Standard Deviations and F Ratios for Three Treatment Groupe on
Three Stimulus/Response Mode Combineiions of a Test of Productive Thinking

o .

Stimlus/Response ~ Special Class Regular Class Average Class
—1d | Non=Retarded

—Retarded =~ __Retarded

Non-Verbal § 65,08 6L i 65.85
26 26 26

& - I

29.42 31,28
22,26
26

: B

T AR oo vt voaos mminm - eyt - et -
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The correlations between productive thinking and intellectual traits are '
contained in Table 4. The lack of any pattern of significant correlstions between
MA, IQ and the variocus productive thinking stimulus/response mpdes investigated

. sujggests that performance on tasks of productive thinking may satisfactorily
desionstrated in children, of comparable developmental levels who differ in measured
' intslligence,

TABIE 4

Product-Monent Correlations Among Intellectual
Traits and Productive Thinking Stimulus/Response Modes

, JUSAVR. _VS/VR. _MVS/VR, )
Total M A 23 013 28 |
Languag. e MA 022 om 010 T
Lo - 7 ) N =98
Non-Language M A 006 N1 A «10
f[ntelligénce Quotient 12 «20 31

Although the data in Table 5 is limited, there appear to be interrelationships
among the various stimulue-response modes investigated, This relationship is par-
ticulariy noticeable, (r ,70) between hhoée response modes requiring verbal
responses and the notion is extended that auditory encoding mey influence certain
aspects of productive thinking to the extend that this relationship is worthy of
further study, particularly mnong‘the mentally retarded.,

TABLE 5

Product-Moment Correlations Among Productive
Thinking Stimulus/Response Modes

M/“m 1.00
Sy . &3T 1,00 . - N=78
NVS/VR -2 e -




GQlassroom Verbal Interaction

Descriptive data in the forms of means and stendard deviations of the frequency
of thought processes contained in the verbal interaction of the classroom is con-
tained in Teble 6, Although the use of descriptive data limits the extent to which
goneralisstions can be draam from the d;ﬁ, it should provide the hp_atu‘n for furw
ther inquiry into the nature of the thought processes contained in.classroom verbal
interaction, |

The pattern of verbal interaction appears quite similar in each of the three
types of classrooms sampled, The data indicates that the Cognitive-Megory category -
accounts for approximately one~half of the thought processes contained in the verbal
interaction, irrespective of the presence of the mentally retarded. When this is
combined with Routine nearly eighty percent of the thought processes contained in
classroom verbal interaction are accounted for, The occurrence of Bvalustive-
Thinking and Divergent—~Thinking processes is infrequent in the observed data.

TABLE 6
Means and Standard Deviations of Frequencies of
Trhought Processes Contained in Classroom Verbal Interaction

Special Class Regular Class Regul:r Class

Category
" Routine I 48,10 13,80 64,22
Se Do 17.58 18,12 ' 16.“
Cognitive-Memory X 75.50 75,60 79.88
S. D, 13,34 20,36 14,69
Convergent Thinking X 15,50 21..40 15,17
S. D, ' 11.03 9.3 9.07
Bvaluative Thinking X 6.00 3,00 2,00
S. De 8,16 0,00 0,00
" Divergent Thinking X 2,00 1,400 5.75

Se Ds 0,00 LelO 5.99




DISCUSSION

>

Ereductive Thiniire in Ghildren:

In contrast to other research relative to productive thinking abilities among
the mentally retarded (Tisdall, 1962; Rouse, 1965) this project wss undertaken with
subjects who had not, benefitted from an instructional program specifically simed at
improving these traits, There were no significant differences among the three
troatment groups on any of the three stimulus/rasponse modes, However, without
adequate normative data it is inpouii:l:o to establish a reference point from which

'the performance of the subjects in this project cen be contrasted, Accordingly, the

overall performance levels identified cannot be described on a qm:l.t:d;.veg basis,
It is assumed, therefors, that the performance of the subjects in the present study
is representative of the populations from which they were selected and the sugges-
tion is tendered that curriculum Plans for the mentally retarded ohund;;not exclude
Productive thinking activities,

Productive thinking sbilities appear inconsistently related to 1;1tell:lgcnco and
academic achievement, This broad ares of rescarch is an area which should be pun-
sued. Is it possible that improvement in performance on tasks of productive think-
ing will lead to improvement in performance on school-related tasks? Is it possible
that skillfully developod measures of productive thinking might be szployed as pre-
dictors of pupil performance in social, academic or vocational tasks? Are specific
types of productive thinking (1.e, diversent thinking rether thm.m think~
4ng) more susceptible to improvement? Are certain types of productive thinking
patterns more observable among retarded or average children of one age, ability or
developmental level than another? These are but a few of the questions which arise

when one considers the need for future research in this ares,
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categorized as Cognitive-Memory or Routine. This appears consisteri :ith the need
for the classroom to serve as a aoﬁrce of information end knowledge upon which |
teachers and pupils can operate, A preponderance of Evaluative~Thinking and Diver-
gent. Thinking might not result in closure for the teachers and students and, in
effect, this could yield something less than an optional lsarning situation, Fur-
thermore, a selective presentation of Evaluative~Thinking or Divergent Thinking
stimuli might have & greater impact upon the behavior of students than an indiscrim-
inete utilizetion for the sake of equating the frequency with which the verious
categories occur, One solid stimulus might be sufficient to trigger a qualitative
analysis of a patticular problem,

Instructionsal planning should take into consideration the incorporation of the

~ productive thinking processes into clessroom activity, Teachers should have suffi-

cient contact with these processes in order to plant an sppropriete stimulus and to
assess the response pattern of the pupils, If the teacher stimulates toward diver-
gency, assuming the stimlus is appropriat;, 'she must be able to asscss the inter-
action in order to detemmine if the youngsters are responding to the stimmli, In
effect, "teaching thinking" requires planning and evaluation,

Within the context of classroom interaction there is a neod to know more sbout
the verbal and non-verbal correlates of productive thinkirg, It seams reessocnable
to suggest that we examine further the role of the classroom as & source of develop-
ment of productive thinking and other espects of cognitive bshevior,

The verbel interaction reviewed in the present study indicates that consider-
able information and knowledge can be exchanged through oral language and, in view
3f the fact that this seems to be a more efficient means of communication among the
mentally retarded, it is suggested that instructional planmning consider a propor-
tionate representetion of amditory (listening and speaking) and visual (reading and
writing) activity,
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Appendix A

‘Sumpary Tsbles for Analysis of Variance for

Three Stimulus/Response Modes




TABLE 7 '
Analysis of Veriance for Non-Vorbal Stimuli/Non-Verbal Response
Treataents 2 o 25,03 12,52
' ‘Within Group LTS 48995.69 653,28
Total T 19020,72
Fm -.023
TABLE 8- ;
 Analysis of Variance for VerbaiiStiinﬁli/’V:erbal Response
. .. . ‘ ' ./ -<'-V .' .
Treatments 2 434,78 217.39
Within Growp - 75 33452.05 446,03
Total o m 33886.8
F =21 = L9 NS | |
.4 B B
TABLE 9 .
hnelysis of Variance for Non-Verbal Stimuli/Verbal Response
. Source of Varistion &L s oM
Treatments | 2 786.32 . - 393,16 -
Within Group T 1828947 243,86
Total - 19075.19
| Pom Sm1,61: NS
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