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PREFACE

This study was initiated by the joint efforts of

the :althamSchool.- District and the Massachusetts

Psychological Center.

A Task Force of the'.n.p.c. had, during the year

19 8 -69, met remAlatly to discuss.Naltham's request

for assistance in; determining the most effective way
k

of educating Children with Specific Learning Disabilities..

The proposal prepared by the M.P.C. Task Force, entitled

Proposal for an Experimental Model Zchool Program.

for Children with Specific Learning Disabilities," is

Appendix- I of this report. , .

Major differences between the M.P.C. proposal and

the Waltham Project as executed arc given below, with

reasods for the chancres:

4'
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re". 11F.0O3.:::::::DTIO'.7

Screened nonthation:
all
graders going into
second c7ra:_te.

:;,.7.121e: 32

second graders' in'4 sne-
cial. Cl.atzscs!7 t).E punil,s
eack.,

E7merineAtal :;amole to
be diagnosed anu
tested: 32

Treatment of SLD children
from system-wi6e.schools
in special classrooms to
be establisherl in one
school. f. tran.sporta-
tion problem ,:would have
resulted.

.

Research Desin:
i.;atchod Grouro.

Each of 4 teachers
would tench F..n e!mori-
mental class one of tic

-methods: thus 2 whole
classes in (-_-tch
ment;:-01 grow:).

The 4 te-chors were td
have had a course in

t:_._.._ o^ on-cmt of

the Frot.

:74LTT--.Am rnOJEcT
AS E::ECUTZD

;_ppro%imatelv 30u
i:ineercarteners-cro-
ing into first
aradc in two select-
ed schools.

62 first gradern, 42
in 2 crIperimental
regular first grades
of 21 each, and 20
Controls Cistributed
throughout theune::-
perimental first grade
classes in the 2
schools

63

Treatment of SLD
children selected from
two schools was done in

3

REASON
FOR CHAN.GE

Waltham ?!ad
an on-going
second grade
project.

. Cost of 4
spcial teach-
ers prohibitive

Transportation
problem was
avoided. fore

their own classrooms, natural sitma-
eacn in its own school. tion

system-wide7
without extra
cost.

.J1alySis of variance,
ratio.

teachers ,ach taught
one clo- divided in-
.to 3 enerimental
groups (7,7,7
See Plow Chi!rt and
Introducion below.

r-L'e 2 teachers were
-r.aided in

tochni7ues the
reject Director.

Loss of popu-
lation through
matching was
avoided.

Teacher differ-
ences, a major
source of vari-
ance was avoided.
The design in-
eluded its own 1

replication, each
school an experi-
mental unit.

The regular
than teachers
used had had many
-.years of excellent
rich exncricnce,
but no special
training in S.L.D.



M.P.C. RECCm=DATIO:-

Supportive services
listed on page 6 of
I.P.C. Proposal were
to be provided by: .17.P.C,

edical &:aminations
were tc be rfiven to
eac'-. child.

WAL HAE P 1LIE OF
11

Supportive services
were giveri-bv the
Project Director's-
cTraduate students
and colleagues; is
well as 7,altham
Oersonnel

redical examinat4ons,
although'reguested,
wpre not given

REASON
FOR CInNGE

It proved un-
feasible for the
_Medical Depart-
ment to adminis-
ter 63 medical
examinations

Note re Delay in Processing of Data: . The-reason' for thethree-7
month delay in the completion, of this'report should be stated be-
cause it is relevant not only to this research but to many multi-
variate analyses which troducel. large correlation matrices and
analyses of variance.

These data were scheduledto be processed at the Waltham
DAta-Processing Center which is used for institutional and
financial city purposes. Although mugh,time and effort were ,
expended by Et. Richard Walsh, of the Waltham Ccrifputer Unit,
it became apparent that the computer was not appropriate for
the processing of this number of variables. rucb gratitude is
expressed to, Mr. Nalsh who tried valiantly to help us but who
encountered .insurmountable fruslc.r.ationim this effort.

The data were firially processed in February and March in
. the Boston 1.711,iversityComputer Center. Gratitude is expressed

to Dr. Bernard Shapiro, Associate Professor at Roston University
who undertook the data processing.

. 4N.,
Additional processing (see the section.of this report en-

titled Rectramenation.; far the Future) will be done Boston
University.



Preface Continued

In order_ to clarify the sequence of the Waltham Project,

two submarios are-included in this preface:.

6

Time-Thole bf the Waltham' Project, describing

=the progress of the project by date from the

Winter of 1961 -J59 when it. was' conceptualized:

2. IVO. f/oWcharts which were drawn in advance as

guides to future Phases of the ,project.
. .

Flow - chart. la, devised in May, 1969, shows.

the sweep of the rer4earch as originally pro-
..

jetted.

yP10, -chart lb, revise in October, 1970, after

the experimental phase had beagompleted and

the data collected.and organized. It was:at

this junctureNthat.the project wasundergoing

enforced delay due to vicissitudes in computer

processing. As a result, the data cards were

vepunched at Boston UniVersi-ty and the data pro-

cessed at the 3oston University Computer Center.

Flow-chart lb includes .!;ome of the revisions in

research design during the months preceding and

projected ahead to the completion of. the, research.

)4



Time Table of the Waltham Project

Winter 196S-1969: ./lassachusetts Psychological Center Task
Force met periodically

73ril '1969: Director was appointed

nal, 6, .1969: Director met with administratiy6 personnel
of the altham School Department

ray 21,,1969: School, personnel .of'Waltham met with Direc-
tor:. Assistant Superintendent in charge of
elementary schools, all kindergal-ten teachers-,
two first grade teachers selected to teach
the experimental Classes,:-two ptinciPals,

.perceptual-motor Specialist, reading con-
suItants.,-director of secondary reading,
two Farvard Interno. The project was e:.c-
plained in detail.

.ccomplished: two phases of. the screening:

Kinderaarten -teachers' spontaneous
list'of high-ris% children

2. -Zelleslev 10-item Teacher Question-
. nacre

ray-June, 1969: Third phase of screening: group measures,
administered to entire population of approxi-

. mately 300 children.

Geodc-nouoh7Hurris Drawing Test

September 4, 5,
1969:

September 15-,.2,

2. narly'Deteetion'Inventory: Geometric
figures

'---,' . .

3 Durrely'Letter Names. Test (indivi-
dually administered)

:

4. retronolitan Readiness Test

Third phasd of screening completed (group
measures) !

5. "Ptimary nental Abilities Test

6. Trostirr Devolopmental'Test of Visual-
-.7,ercC-2ntion'

cl:cses orcianized.,Teacher Train
ing 'reetings. r;-sic pro7ram for two classes
entahlishe-1, e;:perimental treatment, to be
limited to 30 minute:3 a clay, I1 hours a week



September 22 -
Ft-bruary 12: 1. First phase of e:merimental treatment

in groups

2. Diagnost:4c testing period individual
diagnostic tests administered to 62
children in the experimental sample

Decekber 17-22,
1)9: Interim Post-Testing. Groum instruction

continued

February 13-20;
1970: Springvacation.. floston University Research

group set up preSlcriotive program for child-
ren according to results of diagnostic tests

February 22
ray 22, 1070:

ray 22-29, 1470:

June 1-10, 1.37u:

'Second Phase of Instructional Period.
Prescriptive teaching%within the experimental
groups (Direct, indirect, and Combined)
now individualized

Final.Post-Testing

Scoring ond Tabulating by T-7altham special
school personnel

June - July 31,
1970: Processing on T7altham Computer attempted

yptember, 19/0
7.71reh,

March -
1971.:

0
Transfer ter 71oston University CompUter Center;
:f!ata cards re punched. Data processed

Lo-up

7



Waltham Specific Learning Disability Project

(2)

Group Testing

(3)

Individual Testing
(Whole P,*) election of

Spring, 1969 sample Fall,g1969

(Teachers,
School Personnel)

40 children Psycho ogist
.Speec clinician

41..
Motor Specialist

(1)

Screening
(Whole p.*)

Spring, 1969

I(Tea,chers)

*p = Kindergarten
population of
2 Schools
(approx. 275
children)

Figure lo? Flow Chart
and Report

BLS/ 5/69

Data Collection
and

Processing

[1]
Research Assistant

Computer (Data [1]
Processing Analyst)

4nd
Report Writing
(Project Director)

-Summer, Fall, 1970

(4)

Treatment in
2 groups

20

children

Direct
Method

20

children

Indircct
Method

[1] To behired.

of Screening, Testing, Treatment, Data Processing

Writing ray, 19G9

8
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,Waltham Specific. Learning Disability Project

(2)

Group Testino
(.1hole,P.*)

Spring, 1969

(Teachers,
School
personnel)

(1)

Screening
(Thole P1.*)

Spring, 1969 AC.t

rarvard interns

(Teachers)

,-- Kindergarten
population of
2 Schoolo
(aPor=. 300
chilCren)

Selection of
S.L.D.
sample
62 children
2 qchools
31; 31

Data Collection
and

Processing

4 I3. U. Graduate
StUdents

(3)

Individual Testing

'Fall, 1969

Psychologist
Votor Specialist

Reading
Specialists

13. U. Graduate
Students

Computer (Data
Processino :inalvst)

and
_

Report
fir. itira

(PrOject Director)

Fall, inter 1970-71,

9

(4)
Treatment in 4 Group:.;

Direct Indirect

P -colial W P Total

7 7 14 7 7 14

Combined Control

W P

'7

Total U P Total
7 14 10 10 20,

W Uhittemore School
P Plyripton School

Flour° lb. 2loll Chart of Screening, Testing, Treatment, Data -

Processino and arport

BLS 5/69 Revised October, 1970
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Experimental rodel School Program i)r.Children

with Specific Learning Disabilities - 1970

Introduction
.

Perceptual trainj.ng a) s an adjunct to the teach4.7 of

reading has generated considerable controversy. A number of

practitioners in'the field, (Kephart, 1963-64; Johnson

and. Nyklebust, 1967, Frostitvand Borne, 1964; *',yers, 1966)

assert that treatment of modality deficiencies, e.g. (audi-

tory discrimination, visual discrimination, inadequacy in

fine and dross nOtor Skills - etc.) is relatedsto success

in readinr: en the other hand, a considerable number of

educators, e.r., (Durrell, 1969; ilarris, 1970; Bush &Mueb-

ner, 1970) ektress direct remedial reading techniques.

, Recent state reruire local school systems to formu-

late educational programs to identify and treat children with

learning disorders.* lowever, this task is mule. difficult

by the ardticuit of research reports and theoretical stances.**

'The research evidence this juncture tends to confuse rather

than clArify. r nyme ,surine in: true are.used for pre-

diction withol2t sufficient empirical evidence that they have'

adequate predictive rm:er-

The nurnosc of this study was to (a) study the telative

* *lthough the term learning disorders includes cognitive,
affective and social dimensions, the present study focused
on the coonitive areas of lanruage arts and arithmetic.

** riscviews of.the literature are included in 7,ppendix II
(lividel into 3(7tc-rories: rcrci:!ptunl lotor
:.udito1! .orcep-Lion Intersonsor' Processim7.

4.



effectiveneSs of remediation tec4 hniques and (b) identify the

most effective' sub -tests of total:testbatteries for .purposes

of prediction. :Specifically two questions were asked:

(1) Which tee piques are most effective for identified
'high-risk' first graders?

f2) Which sub-tests of the total .available measuring
instruments are the best predictors of achievement
in language arts and arithmetic?

The' Subject Sample

For this study two schools were selected in the Waltilam

school system. The children were from a wide range of soc3-.

economic backgrounds_. Approximately 300 children in 6.kinder-

\
garten classes (3 in each schoolrconstituted the total gopu=-

latioh. From the'300 youngstprs screened, on the basis of

evaluation (as described Under procedures) 62 'high-risk'

pupils (37 bovs,.25 girls) were selected, as the experimental

sample. 'The following chart indicateg the numbers of children

in each group at the two schools.

Direct Ind:.rect Combined .Contkol Total

U P Total W P.Total
1

1

_7 P Total 1 P Total W P Total.
pie

7

,

7 14 717

4

14 7 7 14 10\10 /0 il 11 62 .

,

U: T:hittomOre School
P: Plympton L;chool

6-
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Procedures

Screening

In planning the screening procedures, the research

team wished to usJe techniques that cbuld be replicated on

larger populations since identifying "high-risk" or learning

disability children is a problem faced by all communities.'

The research team therefore planned'a three-phase screening

-.with the eventual aoalpf evaluating the- relative effective-,

ness of the'three methods employed: (1) .free teacher ob-

servations, (2) a structurdti teacher - questionnaire, The

Wellesley Rating Scale* and (3) formal testing measures.

This series of screening procedures ranged from simple

to complex. In method I the kindergarten teachers responded

spontaneously to the ruestion, "In your opinion which children'

in your class will have difficulty learning to road and write

in Grade 17" rqithod 2 consisted of a 10-item formal question-
,

naire (See Appendix Uncompleted by the kindergarten

teachers ,for each child and,Method 3 was a battery of chiefly

group tests consisting of 2 intelligence measures, 2 achieve-

ment measures and one measure of visual-motor integration:

Goodenough-rris Draw a Person (arcup)

Primary Mental Abilities Test (group)

etronolitan Readiness Test (group)

Letter 17=es (administered indiVidually'to each ,child) **

Early Detection Inventory Geometric ricrures (croup) ***

method 3, formal screening procedure, was adminis-

* See Appendix III
** See Appendir: IV

*** See v

6



tered by _1.alified school personnel; the school psychologist

and the reading specialists, as well as 2 Harvard interns.

The research team constructed an elaborate screening in-

ventory (See Appendix IV) which was not used in the study

because of'time factors.

Selection Process

The Selection Process had several steps, all based

on the definition of Learning Disability as a deficit in

learning despite intellectual, emotional, sensorial and

motoric integrity. Thus .a differential had to be demon-

stated between the child's expected performance and his

actual achievement. Typically, following Myklebust, this

is determined by arriving at a 'Seaming ruotient by a pro-
,

cedure similar to that of the Intelligence

,earning Quotient

Expectancy Age

13

Achievement :.5e
lxpectancy Lge

Mental Age Life 1,ge = Grade Age
=,

. 3

This procedure was impossible to pursue with our early

first-grade population who could not take standardized

achievement tests. I;everthelesc, it was necessary to demon-

strate a differential between -Lievement and intellectual

capacity in order to show specific deficiency in learning.

For our population, therefore, the following ways were'selected

to demonstrate this deficiency:



First Consideration: Those children who" showed the largest

differential between reading readineis

and knowledge of letter names (both

representing achievement) and intelligence

measures (representing potential).

Netropolitan Readiness Test score on

a five-point scale from A (high) to

E (low) was combined with a similai

scaled score on Letter Names. The

combined score was then compared to
4

the intelligence ratings as computed

by the one which gave the higher mea-

sure of intellivence: a) Average of

Goodenough- Parris Draw a Nan Test,

representing. Non-Verbal aspects and

the Verbal Sub-test of Theme

or

b) Total Score on The P.M. A., which

has four sub-tests, 2 verbal and,

2-non verbal, i.e. 1. Verbal,

2, "umbers, 3. Spatial Relations,

4. perceptual speed.

Second Consideration: Those children in whom there was denon-'

strated the largest differential between

1 Verbal Intelligence Score (Verbal sub-test

of The P.M.A.)nd The Non-Verbal (Good-

enough).
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Third Consideration: Scatter among non-verbal and verbal
a

sub-tests of The P.N.A.

Fourth Consideration: The Geometric Forms'Copyinq Test (a

screening device similar to the Bendei-

Gestalt in that it measures visual-motor

coordination) was used to refiile the

decision.

Fifth Consideration: "Coribined performnce on Geometric Forms

and the Spatial Relations sub-test.of

-The P.V.A. vs. all Verbal measure's.

.

The computations necessary for 300 children werd3time-

consuming and in the absence, of research assistance up to

this time, the process of selection was slowed down. Never-
,

theless, it was.of utmost importanCe that a theoretically !

Bound procedure he followed in the selection process, which

was done in several steps:

1. The school psychologist, with the help of the B.U.

intern made a selection

2. The project director made a selection independently

3. The two were Coordiriated, with the help of the

kindergarten teachers' recommendations

4. The project director, psychologist and research in

tern interviewed; the kindergarten teachers, discussing

each child selected. These interviews with the teach-

ers produced sope changes in the selection. The most

valuable contribution made by the teachers was increased
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insight into the nature of the disability, causative

factors, dynamics, etc.
. .

' As a result, the children were sub-divided

furtheriinto categories.

1. Primary Neurogenic Learning Disabir ies (L.D.)
J

2. Primary,Psychoaenic Disabilities (E.D.)

3, Combined: 'either L.D; - E.D. or E.D. L.D.
11

4. Primary socio - economic (C.D.)

5. Combdned: C.D. E.D. or C.D. - L.D.

flandom 1::si.7!nrent to the three groups in each class (Direct,

Indirect and Combined) and to'the control group was made

separately for each of the categories, so that there would be

equal distribution. It was anticipated that some information

would be oleanod as to the interaction of Ci7Aegory with treat-

ment in the find' analysis.

Pre-Testing for. Diagnosis

Placed in experimental groups within each class, the child-

ren were now ready for the experimental treatment, which was

divided into tiwo phases: 1) treatment in groups (September -

,February); 2) prescriptive treatment of each child according

to the results of a battery of diagnostic tests (February

Hay), (See section called Treatment)

Concomitant with the-first phase of treatment, i.e.,

treatment in groups, a comprehensive battery of diagnostic

tests was administered to all of the 62 children in the study.

With the exceptiOn of the Frostig Developmental Test of
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- Visual Perception, all the diagnostic'pretests wore indivi-

dually administered by the School Psychologist, the Percep-e

tual-Notor Specialist, the Readings Specialists, and the

research tear of graduate students from Boston University.
1

The battery consisted of:

The 7,echs1er Ire- Prinary Scale of Intelligence (NPPSI:

41 chiluren) or the i7echsler Intelligence Scale for

Children (:I:X : 14 children) terft, selected on the

basis of ace.

The I1linf7,is est of :'svchnlin..-:uistic (ITPA)
(complete)

The Detroit Tests of Learning r,ntitude subtests.

Pictorial Opposites

Motor speed

Auditory Attention for Unrelated Words'

Oral Commissions

Orientation

Free Association

Dpsigns

Auditory Attention Span for Related Syllables

Number

"rotor Tasks (10 items adapted from, the Lincoln-

- Ozer:ots1:y :rotor SurveY)

Developmental 'Test of Visual:Perception (Prostig)

;TermINTest of 7-aiditory Discriml.mation

Rose3-l-171-711 Tudjtory Plenclir:-* Test
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The ere-testing uas completed'bv February, 1970. A

careful anal7sis was riade ft:4- each child,in the three experi-

mental groups uho were _placed into five' individual treatment

sub-grours 1:sea moddllitv deficits:

1. VisuA.

2. :uclitory

3. -uCitory and Visual

h. Fine notor
. 0.

5. Gros3 notor

- Distribution in shown in the following chart:

17hittemore School =
plymnton School = F

T'odality
DeficiendItt

Direct-
.. P

Indirect
!; P

Combiried
W P

,Total -
W ,.

P W.+ P

.'.uditory 7 1 3 3' 2 1' 7 5 12

'Visual- 0 1, 1 0 0 1. 1 2 3

.aiditory
and Yisul 5 5 3 4 5. 4 13

..,.

13 . 26

rine !:otor 4 3 3 4 2 3 10 19

cross rotor 4 2 0 3 3 1 7 f b 13

Results of Prescriptive Testing
Number of Children Who Fell pto Each Diagnostic
Cateaory



A category omitted because,of.the complicated implications

for treatffien-...(with only one teacher'in,each classroom included

inter - modality intearationlproblems, sucn as-visual-motor, audi-

tory- visual, etc.

Congruent with recent reeareh,.this.chart shows that audi-
t,

tory nroblems were in 'the astpndancy in'this group (Zigmond
-

,

1959, /.klebust 1960; etc.) Twelve children showed auditory

_problems alone; and only three, visual problems alone. In the .r
I,'

rli=oup of 2 6 who had both deficiencies, the audSAory was usually
. , .

-ik '
, .

. .

:
.

4of rTreater,Trnittide. Interestincr', too, is the greater num-
.

.

bers
,

of chiI lren witINI fine meiter Problems (1(.0 than with gross

MOtorcleiciencies (13). There were some children who were
,- ) , t,

:. '
)

iclazItified as having a combinatiOnl.of auditory, visual end
, , ,

motor- Problems; TheSe children received. treatMent for all

defiv c ie ncie s. J3ee Treatment Sedtion below)

The Post testinq was conducted at two

1.- Interim Post-testing; December 19-n, .1969,
. .

after'the'grotp treatment periOd (See phase 1

of TreafMent Sectiora

2. FinalPost-'tescing, May 22-29, 1970, after the

individual treatment period (See,phase 2 of
-

,Treatment Section$'
11

The May testing terminated the experipental part of the study

as sche tiled a.nd completed the. data collection or, time.

Phase 1: Interim Post-tot.tino

,Th6 14eaember achievement testing consisted of

'19
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1. ':ords and Letter /Tames Test

2. The Roswell-Chall -;tirlitory Blending Test,

which was also used for individual diagnosis.

(See 'Appendix VII )

The research team and the teachers concurred that interim
.

testing would have to he minimal because the children had been

in treatment Phase 1 for only 31/2 months. There was general

agreement that a word list from the Basic Instructional Pro-

gram (of which the Ginn readers was a part) would be selected

for this testing. Ability to identify letters by names would

again be administered. ry this time, too, the children should

have started to blend sounds into words. The Roswell-Chall

Auditory nlending Test analyzes the ability to blend in three

ways: c - a - t, c - at, and ca

In summary, the two testa: in the Interim Post7Testing

battery, administered in December, 19Gn, were the-criterion

measures for Phase 1 of the treatment, which was done in the

three groups as randomly assigned in each of the two experk-

mental classes, i.e., Direct, Indirect, and Coml)ined (See

Treatment Section)

Phase final Post-Testing

41,

4Y

The rr,v achievement 'testing was conducted in groups,

using publisher' tests, with the exception of the Waltham

rotor Tasks, the abridg6d adaptation of theLincoln-Ozeretsky.

The number of children who took the final post-tests was 59,

since three had movrA from 1:althFm during the year.
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The tests administered in the final May battery were:

The 'etropolitan :achievement Test, Primary Level

Form A

The (.kites rcKilion Diagnostic Reading Test', Forml

Liubtests:

I. Oral Reading

III. Words: Untimed Presentation

V. Knowledge of ':7ord"Parts

Giving Letter Sounds

raming Capital Letters

raming Lower-Case Letters
a

VI. Recognizing the Visual Form of Sounds

Initial Letters

Final Letters

Vowels

VII, Auditory Blending

VIII. Supplementary Tests

Spelling

Oral Vocabulary

Frotir, Developmental Test of Visual Perception

(2nd administration) .

'.:al ;.ham rotor Tasks (2nd administration)

See .7.ppendix

Results of these tests are iven in two ways in' this

report. (Sec section called Results)

1. In the "n(ilysis of Variance for comnarison of the
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four treatments with i-ietropolitan Achievement Test subtests,-

i.e., 'ford Knowledge; Word Discrimination, Reading, and Arith-

metic scores and the scores on the Oral Reading section of the

Gates icKillon riar_Tnostie heading Test.

In the Correlation matrices, in which the predictive

power of,the pretests is measured against scores on the out-

come measures.

Treatment

Treatment ,.:as divided into two phases, as was,final test-

ing, described above:

Phase 1: Treatment in randomly assigned groups ,accord

ing to the major goal of this research:

1. Direct teaching of Reading

2. Indirect teaching,'i.e. perceptual-motor training

3. Combined treatment, the time alotment divided

into two equal parts

4. Control or conventional teaching.

All of these methods will be described below. Phase 1 started

on September 22 and continued to eebruary 12, the onset of-

the spring vacation.

Phase 2: Treatment within 'the rationale of these four

groups, but personalized accgrding to diagnosis, and prescribed

for each chilli.. phar- st--,rd o- 2bruary 22, after the

spring vaetion, and continued to i:ay22 vien the final post--

testine



Treatment

Two 2 1/2 hours a week, 1/2 hour a day, were

devoted to the experimental method, in the two

schools, resulting in 3 experimental groups of

14 children each and a control group of 20:

Plympton

Mrs. Muriel Bloch

Group 1 Direct Method: 7

Experimental Group 1
14 childgen, pirect

Group 2 _Indirect Method: 7

22a

Whittemore

Miss Helen Mace

Direct Method: 7

ndirect Method: 7

Combined Direct -
/.' Indirect: 7

Experimental Group 2
14 children, Indirect

Group'3 Combined Direct-
Indirect: 7

Experimental Group 3
14 children, Direct-Ind

Control Group: 10

Control Group 4
20 children, Placebo

treatment

Control Group: 10

!Let
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1)escrir;tion of the Treatrits

Phase 1 , Group Treatment

Direct 17othod: The 14 children, 7 in each school,

who had been randomly assignbd to the Direct Group were taught

according to the Distar leading nethod, developed by'Siegfried

Engelmann of the University of Oregon and Elaine C. Bruner.

The time allotment was 1/2 hourper day, or 2 1/2 hours per week.

The method concentrates on basic word attack skills.

Sound-symbol equivalence is stressed; the symbols are learned

as sounds. Take-home materials are distributed for practice

of daily lessons. Each task is analyzed in the program and

taught directly, with immediate reinforcement. A teacher's

kit and guide give exact instructions, so that the teacher's

verbalization both in presentation and reinforcement is set

down for her.

detailed description-of this published program may (be

obtained by writing to Science :research 7.ssociates in Chicago.

:'ethod: Those 14 children, 7 in each of the

two schools, who were assigned to the Indirect Method, received
...A1111/W

one-half hour of perceptual-motor training per day, i.e., two

and one-half hours a week. This training was given by the

Perceptual-Lotor specialist who combined some techniques of her

own with those of Kephart, ialictt, etc. She used the walking-
',

board, ap 17J.J ar7 (:rosn-motor activities .involvini7 balance,

rhvthn, 2od 771rPness, and 7eneral motor coordination. The

children left n'heir clar!sroomo zn1 ,corked in the gymnasium area
a
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of each scl.iool.

17ethod: The 14 children,-7 in each school

assicrned to the Combined Method, received 1/4 hour of the Dis-

tar method which emphasized direct teaching of reading, and

1/4 hour of perceptual-motor training. The classrobm teacher

taught Distar and.. the perceptual-motor specialist worked with

them in the gymnasium area: Thus the 1/2 hour per day time

limitation remained the' same for all three eNperimental groups.

Con',.rol'e:;rouE: Ten' children in .each of the_ two

schools were ;.ssiomed, from the identified high-risk crroup of

to act as the Control GreuP.' They were scattered through-
.

out the non-c:-nerimental 'first-rade classes..

In order avoid the 7.awthorne effect from giving the three

ey:perimental groups an. advlitage known to accrue because of

e:Terinentation then control group of'20 received special

treatment in'tuo ways:

1. Z.Iter thelr were screened into .the "high-risk" group,.

rTh

Ci2, all the i_acTnostic and criterion tests were administered,

to them durin7 the pretest, interim post and final post test

of batteries.

speciA "treatment" they received consisted. of

walks or ii-tening to music twice a week.' :It should be reported

that control group treatment was sporadic at times because a

teacher assistant or college student intern was Aecessary in

each-School; and tl-ere were periods when lit was difficult for

the. principals to .TT,rovide this e::tra person. nevertheless,*

it was'obso3lived-that this group of 20 children did .feel'part-
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of the general "specialness" of the project.

Phase 2 Individualized Treatment

The indivildualized treati1vnt was prbscribed on the

basis of analysis of the diagnostic pretests administered from

September to 7ebruary, during Phase 1 of the Treatment.

1;y the school vacation in February, all diagnostic pre-

tests .had been completed. 'the Boston University Research Group

used the vacation to analyze the individual deficit areas of

each child according to the, aiagnontic battery. Prescriptive

teaching berTsn immediatelNY after the vacation and continued

until the r:a, finaLl testing period began.

Each child was diagnosed for 1) auditory, 2) visual,

3) auditory and visual, 4) fine motor and 5) gross motor problems.

Inter-nor Thlity problems, such as visual-motor and auditory- otor

and auditor-visual integration were noted but teachers rece ved

prescrirtious on17 for-the-five major deficiencies (See

testing sectixti for chart showing numbers or children in each

'diagnostic rour) ,3ince some children fell into more than

one category, the teachers were,asked to.include then in each

appropriate t27catment.

Durinr Ihis .individualized treatment period, the boundaries

]etween 'drec't, Indirect and Contined:v\ ere adhered to.

7T-.p. Direct Grour continued with Distar and were trained

in the deficit nodality using letter forms and sounds and word

forms and sounds. Yotor training was devoted to kinesthetic

approaches of letters and words. The Indirect Eethod trained

auditorv, vis%zal and motor areas by devices other than direct

'stress on visual and auditory symbols of reading and numbers
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contains the strategies civen to both teachers

for workinc those Lhildren according to the modality affect-

ed. The list of suc5crested activities in this appendix is

divided into five prescriptive areas:

1. Strategies for Remediation of.T,uditory Problems

2. F;traterries for -;:Zenediation of Visual Problems

3. Strategies' for nemediation of Fine rotor Problems

4. StraterTies to Improve Cognitive Cizills

5. :;trategies to Inprove IntervodialiLi Transfer

In audio-vicual materials were suggestpd for the

croups, (See Appendix XI)

Visual

:",uditor and
Visual

,rotor

Direct

"Listen an(. Do"
Thonics records

natching of Letters
lords

TalkineT ooks with
Film :',trips

Tracing of letters,
words

felt
sand
sandparer
blacki%oard

Indirect

"Sights and Sounds
for the Deaf"

Film Strips for Sights
and Sounds. Frostier
C2,3,4,5)
Patching_ geometric
figures

/Terceptual-motor
treatment continued'

This in6ividuanzed, period of Phase 2 Treatment was difficult

to nut into effect. ;-_;sistant teachers would be necessary an

additional pre-training of teach:Irs,essential'for this period to

be fully productive.
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Pasic Progrnm

The e:Terimental treatment as previously indicated, lasted

1/2 hour a day. The rest of the day was devo ted to a basic

first-grade program. Although no comparisons were scheduled to

be made between the two classes, one in .Whittemore and one in

Plympton, it nevertheless seemed important for the basic programs

'Co resemble each other as much as possible, although the teacher

variable would persist.

In order to accomplish this, the first two weeks in

September, 19,69, were devoted to discussion among the director
4

and the two teachers of a basic program. The teachers kept logs

for several days and then produced a schedule compatible to both.

The e.:!.erinental treatments were fitted into the mornings be-

.tween n:TO and 10:30 wkth the nerceptual-notor specialist

shuttling '.-etween the two schools and alternating weekly the r.

school she orVed in first. .The devoted .1/4. of an hour to each,

1/2 hour to the irdirect Group and 1/f! hour to the Combined

Group.

Ar the rest _o; the day :basic materials decided on

for both cL,sses consisted of primrily Ginn Paial Readers and

:.rithmetic ..,n .7ncia;z1 `studies curricula typical of the school

, / systeFl. ::incc the basic program fn.not part of the .0::perinental
. 1

resenrc'- at YTS kept ,the
--
sAme in both schools, it will not be
/

described here in det,i1. a.
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Results and Discussion

to:

The two major questions posed in this research related

1. Group comparisons, i.e. the relative effectiveness''

of the four methods used in'the treatment of S.L.D.

children.

2. Achievement prediction, i.e. the relative effec-

tiveness of a number of instruments widely used for

predicting the achievement of children suspected of

having learning problems.

Question 1 : To compare the outcome of the four methods,

a one-way analysis of variance was applied.

The relative effectiveness of the four methods must be

looked at from the vantage point of two post test batteries,

one given at tile end of December,, the other at the end of;May.

a. Interim Post Tests, administered in December, 1969,

after approximately 3 to 3!! months (see timetable)

of group instruction in each method.

b. Fj,nal Post Tests, administered in May, 1970 after .

approximately another'3 months of individualized

instruction in each method. During this second.

instructional period, each child was treated ac-

cording to his specific needs as determined by a

battery of diagnostic tests.
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a. Interim Post Tests (December, 1969)

Since instructional time had been so short (since Septem-

ber 22) the researchteam agreed that only two simple tests

would be administered: 1) The Roswell Chall Auditory Blending

Test and 2) Word Recognition apd Letter Naming, a test con-

structed by the two teachers for the project (see Appendix Vit.

Me results of the_Roswell Chall Auditory Blending Test

can be seen in Table 1. There were no statistically signifi-

cant differences among the four groups. This may le2 because

either (a) the remediation technique did not make any differ-

ence with this population or (b) the experimental groups were

so small that thewpower of the statistical procedure was

minimized or (c) the instructional period was so short that

there was no time to effect large differences.

Nevertheless, it is interesting to note that there was
1

a defthite trend in the three parts of the BnalmalSalialAudi-
.

tory Blending Test. Despite lack of statistical significance,

the mean of the Combined Method was consistently highest in all

three parts (See Table 1). Also the results of Direct Method

were second best on two of the three parts. These differences

may be due to the fact that both'the Direct and Combined Meth-

ods spent time specifically op blending of phonemes into words.

On the second Interim Post. Test, Word Recognition and

Letter Naming (Table 2), even.in the short period between

September and December, statistical differences were achieved

consistently favoring the Indirect MethOd with the Combined

ti
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Method always second, the Direct third and the Control group

la t. In the subtest Word Recognition these differences were

at the .601 level; in the Upper Case Letters subtest, at.the

.1C level; and in the Lower Case Letters subtest, again at

the .10 16,vel.

These results faVor the theoretical approach of Kephart,

Frostig, Vallett, Myklebust & Johnson, etc!): that training in

perceptual motor skills is effective at the age studied, which

is in the pre-perational stage in Piagetian terms. It may

he preferable to defer Reading, a complex cognitive skillt to

a later age and stage for this group of "high-risk" children.

Caution must be exercised to limit this finding to the age

and type of the population sample in this study. The results

clearly suggest early perceptual motor training for high-risk

Children. .
q

b. Final Post Tests (Way, 1970)
A .

At the end of the instructional year (after a period of

group instruction in the experimental methods and an additional

period of individualized instruction according to diagnosed

needs within each.'experimental method for each child) three

achievement tests were administered

1) The Netro olitan Achievement Test (see Table 3}

2) The Murrell Listening_Test (see Table 4)

3) The Cates I4cnillop Diagnostic Reading Test (see-Table 5)



In general, there seem to be few significant differences

between the four groups. This may. be either, as previously

stated, (a) because the remediation technique does not make

any difference or'(b) because the small size of the sample makes
r4

it,difficult to detect differences by theSe tests or"(c) be-

cause seven to eight months of instruction is too short a

period for statistical differences to occur or (d) because

none of the treatments is appropriate, suggesting that a still,

different approach emphasizing cognitive growth ma,, be more
k

appropriate

A closer look at the subtests revels some interesting

results..

1. On the MAT, the Arithmetic subtest scores did show

a significant,difference at the .05 level, tailoring the In-
.

direct Method. The other three subteqts appeared to favor

the Indi4ect and Combined methods also. Again, we may interpret

this finding to indicate that early'motor training in Phase 1

combined with specific modality deficit training iri Phase 2

of the treatment period produced results favoringlccess in

Cognitive verbal tasks such as those contained in'the Arithme-

tic subtest of the .riAT. Once more, one. may apply a Piagetian

interpreta4on that rotor activity in the pre-operational

period may be related to cognitie growth.. There is stillithe

possibility that stress on,direct cognitive 'training might have

been more effective than any of7the"methcids used in this' study.

Although there were no significant diffprences in the
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Durrell' Listening Test,, there was again a slight diffence

favoring the Indi rect Method.

The gates McKilloo DiaanosticReading results reported

at this time focus only on the Oral Reading subtest, which of

all the subtests is.particularly relevant to an over-all

report of the Waltham project. Other subtest sults will

be reported in the future. )/

On this Oral Reading subtest there''were no significant

)Fesults. However, a trend is shown toward the Combined Methqd

first, with the 'Indirect Method second and the Control and

.Direct Methods trailing behind.

In a; more detailed analysis of the Oral Readins.subtest

no significant differences we..e seen among the four methods

in the following errors: 'Additions of words, repetitions,

mispronunciations, full reveksals, reversal of parts, total

wrong words, wrong beginnings, wrong middlZs, 6rwrong in ,

several parts. These err4S are therefore not included in
. .--

,.Table 5. However, there _were statistical* significant,

9
differen s in two errors: 1) omissions of words and 2)

wrong endings.

OmisA.ons of Words favors the Direct MethOd at the '.10

level and Wrong Endings favors the Direct Method.at the .10

level., Thus ,/ 4-'-e Direct Method appears to have better results

in oral reading, possiblybecanse oral reading is a typical

activity in the method itself. However, i.e should be, pointed

out,that one could have expected at leSt one significant re--

sat just day chance.
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In general, the statistical differences indicated are

minimal in a test as long and time-conspming to administer

as the Gates McKillop. Since it was constructed for indi-

viduai diagnosis only, it would appear that its use should

be limited to its original purpose, i.e. individual diagnosis

of errOrs.
. (

In considering the treatment group differences on both

the Interim Post and Final Post Tests, it is worth noting

that the level of achievement of the Control Group was

roughly equivalent to that of the Direct Group. This outcome

is not svprising since'the Control Group of 20 children
a

were)distributed in non - experimental first grade dlassroims,

, where-direct teaching of reading is traditionally used.

$
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Table 1
r.

Analysis of Variance: Comparison of Four Methods,
December, 1969 Roswell Chall Auditory Blending Test

(Interim Post Test)

Group

Roswell
Auditory

Chall Direct
Method

Indirect
Method

Combined
Method

1 Control F
3.53

Blending Test N = 12 N = 13 N = 13 N = 19

Part 1 22.25 21.46 24.69 20.37 .70
(8.61)* (7.61)* (5.51)* (9.66)*

- -4-

--.....

Part 2 19.50 18.00 24.00 20.68 1.05
(10.28)* (8.65)* .(6.34)* 1 (8.92)* " -

Pa-rt 3 16.50 13.62 21.23 16.37 1.57
(8.53)* (8.54)* (6.2-9)*/ (10.40)*

.. ,

*standard deviation
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Table 2

Analysis of Variance: Comparison of Four Methods
December, 1969 A hievement: Word Recognition

and Letter Namin
(Int rim'Post Test)

/ Group,

Word Recogni-
tion and
better Naming

, Direct
MethOd<

Indirect
Method

Coinbined
Method

Control ' F
3.53

N =/12 N = 13 N = 13 N = 19

*

Word 29.50 62.31 50.31 17.05 7.98
Recognition (23.36)* (38.89)* (28.39)* (16.29)*

1

*

Upper Case
Letters

55.50
(18.43)*

111.00
(71a2.713)*

68.77
(14.48)*

45.95
(23.94)*

2.52

.
-

Lower 'Case 55.25 98.08 61.85 '40.11 2.71
Letters (13.61)* (110.71)* (15.46) (59.21)*

*

***
**

standard deviation
statistically significant at the .001 level
statistically significant at the .10' level

t*

.
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Table 3

Analysis of Variance: Comparison" of Four Methods,
May, 1970 Metropolitan Achievement Test

(Final Post Test)

Group

MAT TEST Direct
Method

Indirect
Method

Combined
Method,

Control F
3.51

Y = 12 N . 11 N = 13 N =19

1'lord' 21.83 27.18 27.08 23.53 1.59
Knowledge (7.79)* (5.24)* (7.21)* (7.73)*

Word Dis- 20.67 25.64 26.62 22.74 1.48
crimination (8.25)* (4.46)* (8.09)* (8.31)*

Reading 18.83 / 23.73 21.08 18.37 1.43
(7.95)f* (7.11)* (6.47)* (6.96)*

4

Arithmetic 37.17 51.18 47.39 : 42.84 3.40
(13,10)* (6.89)* (11.37)* (10,82)*

/

s.....,

* standard deviation
Iv* statistically Significant at the .05 level



Table 4

Analysis of Variance: Comparison of Four Methods

May, 1970 Durrell Listening Test

(Final Post Test)

Group

37

Durrell
Listening
Test

Direct
Method

Indirect
Method

Combined
Method

Control F
3.51

N = 12 N . 11 N = 13 g - 19

16.17
(6.36)*

19.67
(3.68)*

18.85
(6.20)*

16.16
(7.27)*

1.03

* standard deviation

is

I
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Table 5

Analysis of Variance: Comparison of Four Methods,

May, 1970 Gates-McKillop Diagnostic Reading Test

(Final Post :test)

Oral Reading Direct
Method

Indirect
Method ,

Combined
-Method

Control F
3,51

N . 12 N = 11 N . 13 N = 19

Oral Reading 30.75 52.91 73.15 47.57 1.74
Total Score (37.63)* (39.73)* (62.03)* (38.94)*

N j.--- 8 N= 7 N= 9 N = 15 F
3.5

Omissions of 46,38 23.14 21.56 19.80 *
Words (29368)* (13.11)* (15.87)* (25.26)* 2.40

N . 8 N= 9 Y = 9 , N = 12 r,

c

F
3,34

..)

,

Wrong 7,38 3.00 3.00 3.91 lt.

Endings- (5.89)* (2.94)* (1.49) *. (2.18)* 2.82

* standard deviation
** statistically significant at .10 level
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2. Achievement Prediction

The second question posed truithiS study relates to the

compeffectiveness of a comp hensive battery of commonly

used tests in the identificatio of children suspected of

having learning..problems. (See the Procedure Section for a

list of the tests administered and how they were applied in

this study)

In order to investigate the powe'of these tests in pre-

dicting achievementiraw scores on four subtests of the Metro-

politan Achievement Test were used as criterion measures, i.e.

Word Knowledge, Word Discrimination, Reading and Arithmetic.

The correlations showing relative effectiveness in pre-

dieting future achievement are shown in Tables 6 - 18. From

a study of these tables, it was possible to select those tests

and even more specifically those subtests which had predictive

power for this sample of suspected "high-risk" children. In

general, it was noted that selected subtest Scores w76 often

more helpful than total scores of a whole instrument.

On the basis of a close perusal of the 13 tables (6 - 18)

taken from the correlation matrix, it is possible to come to

the following conclusions:

1. In general,. the correlation coefficients were low

even when statistically significant. There were some notable

exceptions to this generalization.' some of the most outstand-

ing of these exceptions are the following subtests which were

significant at the .001 or the .01 level.

a) In the Detroit Tests of Learning Aptitude, the Numerical



40
rr.

Ability subtest predicted ac *evement in Word Knowledge

ioi(r = .64), Word Discriminat (r = .56), Reading (r =

.38), and Arithmetic (r = .56). (See Table 17)

b) The Primary Mental Abilities Total I.Q. predicted

Word Knowledge, Word Discrimination and Ilpaaing all at

the .001 level.

The Numbers subtest of the P.M.A. predicted achieve-

ment in all four achievement areas at thel.01 level.

(See Table )

Letter Names, Upper and-Lower Case, predicted Word

Knowledge and Word Discrimination at the .001 level. (See.

Table 15)

2. Table 18 gives the results of the Teacher Ratings as

predictors. AsOther studies have indicated, the kindergarten

teachers' jidgments as shown in the Teacher Ratingswere more

powerful predictors than any of the tests administered.

Since these Teacher Ratings are evaluative in nature one

must recognize that in this study'the pidictive power of

teacher evaluation exceeded that of measurement by tests.

Some of the items on the Teacher Rating Scalet such as gross

motor clumsiness, hyperactivity, and poor peer relationships

were strong predictors for all four areas of achievement tested

on the Metro olitan Achievemort Test at the end of the year.

It might be intuitively obseri.red that a child who is

clumsy and hyperactive might well have a'problem in relating

to his peers, and probably to his parents as well; one might
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therefore hypothesize a causal interaction among these three

items.

Difficulty, with numerical concepts, space perception

problems and speech disorders observed by the teacher are

all good predictors of\hree achie;ment criteria on the

A.T. (all except Reading).

3. Five instruments proved to be nom-predictive of

future learning in this group of high-risk children:

a) The P.M.A. Verbal Subtest
0

b) The Goodenough Draw-a-Man Test

c) The average of the P.M.A. Verbal and the Goodenough

(which was anticipated might prove to be a good

predictor)

d) The Wepman Auditory Discrimination Test

e) The I linois'Test of Ps cholin uistic Abilities

In each of these tests less than 10% of the observed

correlations were statistically significant, i.e. not above

the chance level.

The WISC, administered to 14 children and, the WPPSI, to 41,

were relatively low in predictive power. In this connection,

it is interesting to note that despite the low predictive power

of the WISC as a whole, some of the subtests highest in pre-
..

dictive ability in the entire battery were parts of the WISC;

i.e. Digit 'pan for Word Discrimination (r = .45),, Reading

(r = .49) and Arithmetic (r = .75); also the Arithmetic WISC

subtest. which related to achievement on the MAT in Word pis,'

crimination (r - .50), Reading (r = .48) and Arithmeticir .50).

(Tables ire c121(1 11)
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Hard to explain is the high negative correlation between

the WISC subtest Object Assembly and MAT: A) Reading (r = -.51)

and b) Arithmetic (r = - .73). No explanation for these nega-

tive relationships comes to mind,pt this time.

It is important to npte that although a test is not pre-

dictive for'these "high-risk" children, it may be quite appro-

priate and useful as a diagnostic instrument. The Wechsler

.scales, for example; are widely used to diagnose learning

problems and to elicit projective material as well. The I.T.

P.A. may also prove to be useful in diagnosis and treatment,

but thre is not yet sufficient research on the revised edition
4

to make an unequivocal statement.

4. From the Waltham data, it is possible to state gener-

ally that achievement in Word Knowledge and Word Discrimination

are easier to predict than are Reading and Arithmetic. This

observation can be explained by the fact that Reading and

Arithmetic are complex cognitive skills and require more inte-

gration g thought. Poor word knowledge and poor word dis-

criminatiop are relatively eaqier to observe during the kinder-

garten year han cognition and thought.

5. An important finding in this research.is the relative

/ralue of number tebts as predictors, As compared with °eller

types of tests. Examples of this high p dictive power of

numerical tests are:

a) EamblEgsubtest of the P.M.A. which correlates with

Word Knowledge (p = ..01), Word Discrimination
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(p .01), Reading (p =4:.P1) and Arithmetic(p = .01).

b) The Numerical Ability subtest of the Detroit Tests

of Learning Aptitude which correlated with Word

Knowledge (p = <.001); Word Discrimination

(p = (.001); Reading (p = (.01); and Arithmetic

(p = 4(.001).

c) Mumbers subtest of the Metropolitan Readiness Test,

which correlated with*Wor no edge (p = c.01); ')

'Word Discrimination (p = <.01); -Reading (p = .05)

and Arithmetic (p = .05).

d) Although the Arithmetic subtest on the WPPSI

showed little predictive power' the Arithmetic sub-

test on the MSC predicted achievement on Word

Knowledge, Word Discrimination and Arithmetic on

the Metropolitan Achievement Test, all at the .05

level.

6. As mentioned above under the discussion of Analysis of
i

Variance, Indirect Method and the Combined Method were more

effective inyterms of the achievement of the "high-risk" child-

ren in the sample studied. It is interesting to find, therefore,

that only 3 of the 9 motor tasks in t Waltham Motor Test had

strong predictive capacity:

a) Sense of rhythm (p = <.001) for Word Knowledge, Word

Discriminatior( and Arithmetic as well as fr eading,

(p e JO).

This finding is contrasted with the Teacher Rating Scala
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on t: wh.ich teacher estimate of dvsrhythmia predicted only

\. .-.rithmetic achievement on the MAT (p = k05). It is

difficult to' explain this discrepancy except-by3hypo-
.

thenining that poor rhythm is `not overtly visible and

reeuires testins rather than teacher evaluation.

The Pand-;'"e Coordination subte6t of the '7altham Motor

rilsi:n predicted. achievement on word Knowledge (p =2.05);\
INN

7:ord Discrimination (p = ( .01) and ..'xithmeti.s = (.01),

but not lleadins.

c. The ifine Motor Coordination subtest of the Waltham Motor

Tasks related to 7ord Lnowledse (p ,'<.10); Word Discrimi-

nation (p = ..05) and :.rithmetic (p , <.05), but not to-

Readin. (see Table 13)

7. The etropelitan Readiness Test is an instrument, widely

used to predict "readiness" to read, 1.e. achievement potential.
)

(See Table 9 ) shows that with the exception. of the Numbers

subtst already mentioned as s/sitive,to future achievement

in all four
4
achievement areas on the MAT, no other subtest is

an effective-predictor'. In fact, the Latehina Subtest had a

slight pesati,.-e relationship with future achievement on the

rp.T._ Fowever, the Letronolitan'ReadAess Rating, of total

score is a relatively sood predictor for all four MAT subtests,

i.e. -%)rci i.nvileci7e and :ord Discrimination both at the .01 I

r

level and F.e.?:ing Tqlr: :,rithmetic the .05 level.

...noth:.r -Adel:, used test, the 7rcstir 7)evelopnental Test
1

o-2. 4isvr11 M:-crtion, shol7cr2, no predictive rower for Reading
...

pnei :'.rithmetic Li.t all. T1,_e 1:ercertuiA,7zan!: (total scare) and '

t1,-., 1,ercnt410 .Zon'7 (!j,I, :or:cver, nrcif.ct zelievement in Word
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p , .01) and in erd Discrimination (p --,, .01).
, (---- ,

. . . ,,..._

t.), the.fivp individual tests, Motor, kigure

Gr:Ound, Lh,ne k.,:onstaney,- Position ih ',pace and Spatial Rela-
.

tions,wero ino±2feCtive in..prodictincr with it few minor eXcep-
,

.(jee

..
1 S'uror-1 ari?'

The felldwinc ure some. of the study's geneal findings:

1. The corrulutions cited, although statistically signi-

ficant, are relatively low. This can be explained partially

by the fact ti-Nat the Sample in the study was selected for its

suspectyd learning problems. Thus it is a relatively.' hew-
,

cTeneeus groVp of children,Nid this restriction would result

in somewhat 161!fer cOrrelatiOns.. The rank order,,, howeVer
P,

.Would nrobabl7 remain tVe sane.

2. The outcome of thd f'variance indicates
---

t4-mt the Indiret ).nd Corr'?, ne utouns shoy9d better achievement

during the o=.:.rimr,Dtal
,

\tear thar bile Direct and Control

Groups. --r;tated. under Proceducres, '711e Distar Method Ungle-

riian) was selected for the Direct Groin- . ThiS'''method was based'

on task L;nzAlvsis in readinc7 and t bf,immediate rein-.,-

forcemcnt. It urklubtedly had c-Tie-ter resemblance to the usual,

methods. of te;)chinc, re dine through nhoi:ic approaches such as

P

the Control Grop e:clpe.fienCed in traditio.aqii c1assrooms. Thus,

it re'smr;,lefi iso the,b0-6:reaclinr: rr,o5 in the "two classes

(see 3rocedurfl ) :,11(1 _11E15 "more of s;.ime" and ,hus less effective

than the Iwjirect,::ethod .0..nd the COmined which devot:ed

titre to perceptual. mo. tor and modali t: deficit trainincr.
--I.

9



3.: This study was limited to first'graders ranging-

in age froMto 6 when the study started. , The results are

.interPretable only in terms of this age croup of Selected

thigh:-ris17:11 children. If 'achievement in aeading and'Arith-4

metic are connidered (in Piageti'an terms) related to the
e_

attainment of t're concrete operatiopal,developmental stage,

the reletiyeeffectiveness of motor training is theoreti-

i-'

cony sound e.t the and st,p.u.e of this samele..

3?lin.tudy h.ighlighted the importance of number tests

and teacher nitin7s. Generally, with certain exceptions,, these

two procedures ins icated. the greatest predictive power.

iThe.time spent on the experimental methods was 1/2

hour:every t5ev. This limitation was dictated by school

ctedJ:,.res'nd the,limited availability of the Perceptual-Motor

Specialist. Tt rye, well,h,e that more intens4re treatment

eoe. Ileur.periods per de.y, might have proven
f

morefeflectiee.

6. -1:;otr leneralization that mightAlave affected the

results as reorted is that the Indirect :iethod during Phase

I of the .treatment. period-was done. by 1.1.oPerceptual-otor

Specialists On the other hand, the regular teachers had to

be trained for the Direct Lethod. :hen' chase 2, the

dua1i7ed tre.7,tment period wasreached; the Perceptual-Motor

46

Specialist continued to do (the motor trainincf and -the classroom

teacher was r2.Iuired to individualize for each method in the

'dianosed ,eeok pf oath child. Far more extensive

preparation should have been given to the classroom teacher
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had there been a year, or at least a one-half year preparatory

period prior to the onset of the project.

7. The most predictive tests were:

a) All number pretests

b) Teacher ratings
---

c) Total Metropolitan Reading Readiness Rating

d) Knowledge of Letter Names

If these were combined in a multiple prediction, results

might be even more powerful for prognosis of achievement in

high-risk 6 year old children.

8. This study concentrated on the differences between

Direct,.Indirect, Combined and Control grOups as defined. It'

reported on the relative effectiveness of these groups in

ai treatment, b) achievement prediction.

One must be careful to include in the interpretation of

the resulting differences the possibility that other treatments

might be more effective than those studied. For example,

this' investigator feels that cognitive training according to

Piagetian principles might be the most effective method of

helping these "high - risk' children lmto the concrete opera-

tional stage. This development may well prove to be necessary

before children are able to master the complex cognitive skills

of Reading and Arithmetic. (Simpson, unfinished, doctoral

dissertation ; unnublishcrl cloctoral dissertatiOn)



0

Table 6

Correlations Between Primary Mental Abilities Test (PMA)
and Metropolitan Achievement Test' (Post`Test)

N= 54

PMA

Verbal .

Word
Knowl-
edge

Word

xkation
-.

Reading
Arith-
metic

-.04 .05 -.01 -.04

Perceptual
Speed .15 . .07 .08 .11

Numbers .38
***

.36
**

N
*

.42
***

.42
**

Spatial
Relations .13 cll .10 -.ip

IC'
Total PMA

1

***
.38

***
.35

***
.44 .23

Ratin
Total PMA -q .29 **.29 .25*

,. **
.29 .20

* statistically significant at .10 level
** statistically significant at .05 level

*** statistically significant at .01 level

*

n
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Table 7

Correlations Between Goodenough- Harris Drawing Test (Pretest/

and Metropolitan AchievementiTesq(Post Test)

GoodenoughN\

Scale kco7/

Word
Knowledge

= 46

Word
Discrimination Reading

49

Arithmetic

05 -.09 -.07 .06'

Rating .15 .06 .01 .29

Table 8

Correlations between PMA Verbal (Pretest), PMA Verbal and

Goodenough and Metropolitan Achievement Test (Post Test)

PMA Verbal
N = 54

Word
Knowledge

Word
Discrimination Reading Arithmetic

.07 .15 27 .06

PMA Verbal
And
Goodenough
Combined
N = 45

* significant at .10 level

.22 .16 .15

L.
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Table 9

Correlations Between Metropolitan Readiness Test

and Metropolitan Achievement Test (Post Test)

N = 47

MET
Readiness

Word
Knowl-
edge

Word
DiscrImi-
nation Reading

Arith-
metic

Word Meaning .25
*

.21 .21 .24
*

Listening -.09 -.03 .03 .13

Matching -.11 -.18 -.16 .03

Alphabet .35
**

.33 ** .22 .11

Numbers .41
***

.31
**

.34
**

.35
**

Copying .22 .09 .13 .16

MET R.R.Rating .44
***

.42
***

.34
**

.31
**

* statistically significant at .10 level
** statistically significant at .05 level

*** statistically significant at .01 level



Table 10

Correlations Between WISC and Metropolitan Achievement
Test (Post Test)

N = 14

WISC

Word
Knowl-
edge

-.25

Word
Discrimi-
nation

-.23

Reading

.12

Arith-
metic

-.06

Verbal

Information

Vocabulary .25 .37 .02 .30

Arithmetic .36 .50** .48
**

.50
**

Similarities -.13
_..

-.05 -.10 1

.15

Comprehension -.14 -.10 +.23 .11

Digit Span .38
**

.45
**

.49
***

.75

Performance 1

.24 .17 .03
t

.30Picture Arrange-
ment

Picture
Completion -.08 -.02 ,.02.0 .23

0 ject
A sembly

,

-.19

--:

-.27
**

-.51
**

-.73

C ing -.04 -.04
1

-.32 -.31

lock Design -.19 , -.19 -.15 .12

..

Verbal I.Q.

,

.17 .21 .31 .42

Performance I.Q. -.21 -.27
.

-.47
**

-.32

Total I.Q.' -.01 .00 -.0G .12

* statistically
** statistically
*** statistically

significant at .10 level
significant at .05 level
significant at .01 level

51
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Table 11

Correlations Between tigpsI and Metropolitan Achievement
Test (Post Test)

N = 41

WPPSI

. .

llord
Knowl-
edge

Word
Discrimi-
nation Reading

Arith-
metic

Verbal

.16 .12 .15
*

.25Information,

Vocabulary -.09 -.08 -.20 -.21

Arithmetic .19 .14 .19 .33

Similarities
.

-.09 -.02 -.06
[

.

.01

Comprehension .11 .15 .02 .13.

Performance

.25
***

.38 .09 .Animal House

Picture
Completion

***
.40. .38 .22

----

***
.43

Mazes .08 .17 .14 .11

Copying Designs .12 .19 -.03 .14r

Block Designs
**

.35
*

.29 .21 .18

Verbal I.0. .10 .09 .05 .14

Performance 1.0.
**

.35 .40 .17
*

.30

Total I.Q.
*

.28
_

.31 .14
_

*
.27

.

* statistically significant at .10 level.
** statistically significant at .05 level

*** statistically significant at .01 level



Table 12

Correlations Between Frostiq Developmental Test of Visual
Perception and Metropolitan Achievement Tes (Post Test)

N= 55

Frostig

Word'
Knowl-
edge

Word
Di4crimi-
nation Reading ,

Arith-
metic

Eye Motor 26.26 25.25 .20 .06

Figure Ground
*

.25
**

.28 .13 .20

Shape Constancy .09 .08 -.01 -.08

Position in
Space .21 .22 -.04 .07

Spatial
Relations .18 .20 .20 .05

Perceptual Rank
(Total Sore)

***
.35

***
.33 .13 .21

Percentile Rank
***

.40
***

.35 .21 .19.

* statistically significant at .10 level
** statistically significant at .05 level

*** statistically significant fat .01 level

53"
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Table 13

Correlations Between Waltham Motor Tasks and Metropolitan
Achievement Test (Post Test)

= 55

Motor Tasks

Word
Knowl-
edge

Word
Discrimi-
nation Reading

Arith-
metic.

Gross Motor
Coordination .13 .19

.

.09
*

.25

Fine Motor
Coordination .24

*
.31

**
.21

*
.

.29

Sense of Rhythm .37
****

.37
****

.23
* ****

.40

Balance:
Stationary .11 .16 .09 .13

Balance:
Locomotor .07 .13 .00 .14

Knowledge of
Direction

e .16 .17 .27
**

.21

Body Awareness .02 .06 .20
***

.33

Hand-Eye )
Coordination .27

**
.32

***
..20

.-

***
.33

Mid-Line
Transfer -.05 .06 -.09 .19

* statistically sigpificant at .10 level
** statistically significant at .0511eve1

*** statistically significant at .01 level
**** statist'cally significant at .001 level
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Table 14

Correlations Between Illinois Test of Psycholinquistic

Abilities and Metropolitan Achievement Test (Post Test)

14' = 55

ITPA

Word
Knowl-
edge

Word
Discrimi-
nation

. .

Reading
Arith-
metic

Auditory
Reception -.07 .01 -.10 -.18

Auditory
Associatioq -.02 -.03 .03 .14

Verbal
Expression -.14 -.04 -.01 .12

Visual
Reception -.01 -.04 -.01 -.14

Manual
Expression -.09 -.17 -.03 -,21

Auditory
Memory .23

* *
.23 :' .04 .34

***

Grammatic
Closure .15 .15 .16 .23

Visual
Memory .07 .11 -

.

.16 . .22

Visual
Closure -.10

,

-.04 -.14 -.23
*

Visual.'
Association -.08 -.09 -.04 --.09

Auditory
Closure "s .04 .06 -.09 -.12

Sound
Blending .18 .15 P .31

**
.07

ITPA Total
(PLA)

I

:24
* .22 .13 .22

Ista isticallv
statistically
statistically

,

significant at .10 level
significant at .05 level
sianificant at .01 level

55 .
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Table 15'

Correlations Between Wepman Auditory Discrimination Test

and Metropolitan Achievement Test (Post Test)

N = 55.

Wepman
X/Y Rating

Word
Knowl-
edge

Word
Discrimi-
nation Reading

Arith-
metic

X .14 .13 -.01 .14

Y .02 -.03 -.16 .20

Rating
*

.2G .21 .12
.

.03 ,

1

* statistically significant at .10 level

Table 16

Correlations Betweeh Knowledge of Letter Names and

Metropolitan Achievement Test (Post Test)

Knowledge of
Letter ramea

Wortil

Knowl-
edge

N = 46
Word

Discrimi-
nation Reading

Arith-
metic

****
.48

**
.31 .23

,

** statistically significant at .05 level
**** statistically significant at .001 level
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Table 17

Correlations Between Detroit Test of Learning Aptitude

and Metropolitan Achievement Test (Post Test)

N =. 54

Detroit

Word
Knowl-
edge

Word
Discrimi-
nation Reading

Arith-
metic

Picture
Opposites .09 .11 -.09 -.06

Motor .Speed
_.f

0 7

_.

.05 -.03 .-.05

Auditory
Attention .'

unrelated)

-4

.19 ..08 ? .00
..o ...

.09 .

Oral.CoMmands

.

.01
.

-.07' -.06 :09

Orientation
1 i

.20 .09 .31
**

.25
*

Free
Association' -.15 -.16 -.17" .-.23

*

Design
***

.50
***

.38 .21
**

.29.

k,

Auditory
Attention
(related)

.

'

*
.25

.

.16 .11

i

***
.36

,

,

Numerical
Ability

e

****
.64

. ****;
.56 '1'.

! ***
-.38

. ****
.56

* statistically sianificant at .10 level
**,statistically significant at .05 level

*** statistically significant' at .01 level
**** statistically significant at..001 level

4



Table 18

Correlations Between Teacher Ratings and Metropolitan

Achievement Test (Post Test)

N = 47

Teacher
Ratings

Word .

Knowl-
edge

Word
Discrimi-
nation Reading

Arith-
metic

Gross Motor
Clumsiness

****
.39

***
.35

**
.28

'****
.45

Hyperactivity
**

.48
####

.47
****

.41 ,

****
.54

Difficulties in
Space
Perception

*###
.42

**
.32

/ ***
,34

Speech
Disorders

ii**
.35

.

##
.30

14
.28 .38

Expressive
Language
Deficieicy .

**
.32 .19 .16 .12

Dysrhythmia ,12 .11 .01
**

.28

Fine Motor **
Incoordination. .30 '.12 .26

*
.20

Visual Symbolic, ****
Difficulty .45

i ****
.38 .13 .22

D4fficulties ****
with Numerical i

.41
Concepts

***
.35 .13

lot**
.34

Poor Peer ****
Relationship .49

****
.57

***
.33

****
.40

* statistically significant at .10
## statistically significant at .05

*** statistically significant at.01
**** statistically significant at .001

level
leVel
level
level
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accommendations for Future Researc-11

The ;:altham project rroduced- considerable information

about children with learning problems of the type selected

for the si::-year eldgroup in the two classes studied. at

The 4hittenore and rlvmpton Schools. Two-major findings

were reportet at this time.

1. The project investigated in the sand population

the relative predictiNie power of a comprehensive number of .

instruments laresently used for identification, diagnosis and

proposed treatment of. L.S.D. children, This is the first

time such'a -Study has been done.. Relatively few of these

instruments wort 2 found to be significantly related.to later

achievement, and thereford-,most of them do not predict

learning problems. There were two notable exc &pticns which

did show high predictive validity.
I

a. The Wellesley Teacher Ratihg Scale, an evaluative

instrument administered by kindergarten teachers

at the 4and of the kinddraarten year, and

b. NuMbers subtests of several instruments, i.e. PMA,

Detroit Tests of Learning Aptitudes, Metropolitan

Readiness Test, and the WIr:,C. The Metropolitan

70adiness Test total rating proved'uSeful as well.

This crmeral statement about the paucity. of predictive

power of 47o:;t of the instruments studied must not be inter=

pretocl to roc: :7 their nossible clina.c al usefulnesS aiag-

// c.
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nosing the strengths and weaknesses ,of individual children.

(See the preceding'section for a detailed analysis of the

relevant data)

r
- 2. The Waltham Project. investigated four methods of
1

remediation on reading, i.e. Direct, Indirect, Combined and

the conventional methods. The criterion measures used for

comparing achievement Were mean scores on four subtests of

the Metropolitan 2'chievement Test, Primary Level, i.e.

Word 1Znowledge, Word Discrimination, Reading and Arithmetic.

The data already analyzed revealed several more'findings

wiich will be reported in the future after additional pro-.

cessing and analysis:

a. The effectiveness of the experimental methods in

other achievement areas: e.g.'Handwriting and Spell-

, ing, two areas of achievement generally regarded as

particularly sensitive to prediction and diagnosis

of learning problems.

b.-The effect of the methods on motor skills, as shown

by a comparison of pretest and post test scores on

the Waltham Motor Tasks.

c. The effect of the methods used on five visual dis-

. crimination,skills pre- and post-tested by the Test

of- Visual Perception (Frostiii).

S. The effect of the methods used on several. other skills

post-tested in the final Mav battery on the Gates

i
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1) Auditory Blending

2) Oral Vocabulary

:3) Recognition of .the :Visual Forms of Sounds

, In addition to this information implicit in the data:al-
.

ready processed and ready for analysis, the study has heuris-

tic potential. Some studies that come to mind are:

a. It is recommended that this study be replicated with' ,

a larger group of children, e.g. screening the whole

kindergarten population of a town or city, and reme-

diating. all those in'whom learningidisabilities pre

predicte4d by thesame four methods' to determine if

the 'general results are similar to those of this study.

b. Since correlations were generally relatively low in.

both the predictive part .of the/ study,. and in the

analysis of variance between methods, a large part

of the variability is still nqt accounted for. It

would be important to determine That other variables

are contributing to these differences..

3. Only three experimental methods. were investigated in

this study. A higher F ratio might be 'attained if still

other. methods were tried.' Since Reading and Arithmetic, the
.

snore complex -7:ogni'AVe skills, were more difficulttopredict

and had lower correlation coefficients in the analysis of

variance, it may be that methods stressing cognitive develop-

ment would be more effective.

The suggestion is made that treatment baSed on the Pia-
.

getian transition from the pre-operatiohal to the operational



stage might be more effective than the treatments investi-

gated in this study.

Several European and Asian cciuntries ddlay the start of

reading instruction until the age of seven, based on this

maturational stage approach, as did many American schools

during the "Progressive Education" period. It-would be most

interesting to try methods consonant with the innate. develop-

ment of children on a larger scale than has been attempted

thus far (Levi, 1969; Namii- 1970; etc).

4. If after replication, the ITP. continues to prove

generally non-predictive, it is recommended 'that it be ih-

vestigated as a diagnostic tool. Remediation in low-score

-subtest skills, should'then be tried to see if imprsivement

in these areas improves learning capacity. The tdme.element

in the ITPA makes. it important to justify its use.

5. A study should bedone of the relative accuracy

of the three screening devices used in this study. (See

"Screening" in the section called Procedures in this report).

These'three screenings should be evaluated and a judgment

made on the basis of effectiveness, economy in time, available

personnel, cost, etc.

From the observation of the research team, the teachers

were most relaxed in making the.spontaneous judgment. The

Teacher Ratin7 3crle made them tenser and they spent con-
.

siderable time and thouffht in determining each item for-the

30 or so children in eachclass.



The group screening and sting program started in May, 1969

and continued in.September, too a areat deal of time and

effort. All these aspects should be considered.

In judging the actual accuracy of the selections made,'

achievement scores` on the whole population screened (approxi-

mateSy 300 children) would be needed. This judgment should,

theref ore1 be done when the entire poPillation gets its first

routine schoolrwide achieveMent,test battery at the end of

. the second or third year.

It may be optimally 'ffective to combine some standardized `

screening procedures with teacher judcfment.

6. If the studs' is replicated on a larger population,

it would be most interesting to study. the interactions of

the sub-classifications of the children by etiology (neur9-

genic, emotional, cultural) with the methods used and the,

achieveMent outcomes. It would be important to determine the

optimal method for each sub-cateaory.

7. Several variables which were integral parts of the

'study as originally.projected were omitted because of ad-

ministrative difficulties. In a replication, it would be

desirable to include them, even if budgetary arrangements

are necessary:

.a. Parent (Tucstionnaire. (Sec i7j1pendi::10)The study was.

to hae included information elicited from parents,

such as sibling problems, Para - natal problems,

'4 problems clue to crises in the life of the child,



I

e.g. death of a parent, etc., This questionnaire

was never completed because of technical problems

b. nedical data. Neurological and pediatric examina-

tions of each of the 62 children were to have been

made. When it became apparent that this component

of the study would not be included, questions con-

cerning health were included in the parent ques-

tionnaire. Since only 16 out of 62 parents came

to the mcetinrTs arranged for the pUrpose of filling

out the riuestionnaire, this information had to

omitted.
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PROPO= FOR AN E::PERIMENTAL MODEL SCHOOL PROGRAM

FOR CHILDRE 1 'ITH SPECIFIC LELRNING DISABILITIES

Introduction:

The model School Program for specific learning disabilities

is proposed by the Massachusetts Psychological Center for

the ilaltham Public School Jystem. It is felt that the re-

search goal should be integrated with the operational goals

the School System wishes to attain. These are: ::.(3 estab-
.

liSh a specific learning disabilities training program, with

the necessary staff and facilities, toeducate pupils early

in their elementary grades and to determine the effectiveness

of the special education. The results of the research pro-

*
ject should provide a firm basis on which Waltham. School

Officials may make educational decisions and to take specific

courses of action for children with specific learning dis-

abilities. Currently, it is difficult to make wise decisions

about these children -because while there are many advocates

of various positions, there-is a dearth of reliable data
J

bearing ef the effectiveness of these positions. In practical

terms this means that school systems have to decide, in the

absence of scientific evidence whether to deal with the child

with a specific learning disability by'a-direct or an indirect

approach.

Before indicting how the nrcsent prononr:1 mavesolvc this

difficulty, it is desirill3le to first define the term "special

65
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I.

learning disabilities" and then describe what is meant by

direct and indirect apT5i-oaches.

Definition of .ioecial Learning Disabilities

The definition offered by the 'rational Advisory Committee to

the U. S. Office of TAucationis:Eureau of Educati8b for the

Uandicapped states:

"Children with special learning disabilities qxhibit a dis-
i

order in one or more of the basic psychological processesA.n-

Volved in understanding or in using spoken or written language.

These may be manifested in disorders of. listening, thinking,

talking, reading, writing, spelling or arithmetic'. They in-

elude conditions which have been referred to as perceptual

handicaps; brain injury, minimal brain dysfunction, dyslexia,

developmental aphasis, etc. They do not include learning prob-

lems which are due primarily- to visual, hearing, or motor

handicaps, to nentfl retardation, emotional digturbance or to

environmental disadvantage."

Definition of Direct and Indirect ..nproachel.

The Direct A2nroach: This approach implies the application of

remedial efforts directly to thl,ppcific educational deficiency

a Child manifests. Yor example, if a child has difficulty

learning to read.because he confuses the relationship between

certain letters and their sounds, then ithe specialist using

the direct approach bring..; to bear the ost effective means

available for estalilishing these relationships. Similarly,

if the child has difficulty reading or writing from left to

3
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right (frectuent reversals) he is-ci&ren specific training sounding-,

out and writing-out words in a lefi,_to right direction. Such

training assumes that the'direct approach will be most effec-

tive whether or nothe difficulty stems from neurological,

emotional, home environment, or instructional factors.

The Indirect Approach: The indirect approach assumes that

the special learning disability which a child demonstrates in

reading, writing or arithmetic may be most effectively correct-

ed by-training the child to coordinate his sensory-motor func

tioning independent of the subject in which he has difficult'.

Thus, a child who frequently reverses words may be.trained to

track a moving object, to copy abstract designs, to walk a

narrow plank backwards and forwards, etc. Such training

assumes that improvement in sensory-motor'doordination which

results in this context will generalize to and facilitate

'learning in academic areas. Such training also assumes that

the learning disability the child manifests has its origin in

neurological impairment.

Project Plan

Although there is no experimental evidence to support the

Current-view that the indirect approach does aid children with

specific learning disabilities (SLD) in reading, writing or

arithmetic, neither is there evidence to rule out its possible

effectiveness contrasted with. the direct approach. The, pro-

posed research attempts (1) to determine the. effectiveness of

both approaches for children showing severe SLD and (2) to



provide aqutorial program within the conte::t of regular class-

room.-activities for thOse children showing less severe learning

disabilities. .ppendiNA is a schematic of the Project plan

which will recuire fourteen months for completion. It is an-

ticipated that the project director will be a qualified psy-

chologist from the staff of the hassachusetts Psychological

Center.

Five major steps in the project plan are:

(1) Establish the Progr4m

(2) Perform the research function:
a) identify specific learning disabilities in

grade one
b) assessment of each individual pupil showing

SLD. f
c) develop performance measurements.
d) analysis of results.. '

(3) Establish spedial education protTrams, staff and
facilities.

(4) perform.on-going evaluation of the Model School
Prograet.

(5) Suggest future implementation plans.

Research Design

The research design is based upon.the_following criteria:

(1) The idcosyncratic nature of SLD for any given pupil
reguires extensive evaluation of each pupil.

(2) ,-. pre-post analysis is made on each individual pupil
consistent with item 1 above. Thus, each pupil
serves as his ownicontrol.

(3) Performance. measures are obtained for pupilA ex-
hibiting SLD.

(4) Tr^ establishment of two mz,.tched groups of children
with severe specific learning disabilipies. The
random assignment of these pupils to the direct or
.in'tTirect educational approaches.

J
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(5) Tailoring the tutorial and special education to the
specific disabilities in question.

(6) Evaluation of overall progress by classroom and
standard achievement tests, and adjustment psycho-
metric and projective tests on each pupil.

Procedures

1. Identifyinf: Children with Specifi;c Learning Disabilities
In order to determine the relatjAre effectiveness of the
different approaches it is necessary riot only to identify
the children with specific learning disabilities, but to
identify exactly the nature of the reading, writing or
arithmetic disability.'

a) The Teacher's rating Scale: This instrument (see
Appendix), helps first grade teachers locate those
children in her class, who are not achieving appro-
priately and who manifest a variety of behavior
signs generally thought to be associated with spe7
cific learning disabilities. This scale and their
own observations may induce teachers to refer cer-
tain children as candidates for special learning
disability services (SLDS).

b) Standardized Group Readiness and Achievement Tests:
Readiness and achievement tests begin the process
of isolating the nature of a ehild's learning dis-
ability.- In addition, such tests make it possible
to gain a general estimate of how serious the di's-
ahility by:comparing the referred child's score
with those of other children in his class:' Scores
on tests for all the children in a. specific class
as well as test protocols should Ike made available
to the psychologist before his examination of
teacher-referred children.
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c) The Psychological Examination:.: The primary purpose
of the examination is to isolate the nature of the
specific ..learning disability. The psychologist
achieves this, in part, by carefully observing the
child's performance in reading, writing or(arithme-
tic and by, introducing any other tests he might re-
ruire to clarify the conceptual, perceptual or -=

sensory -notor functions which arc deficient. As a
secondarv,goal, the psychologist administers standard
individual psychometric and projective tests to de-
termine hou t11(7 snecific lec3zning disability fits into
thc overzll adjustment.
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d) nedical .F.xamination: This may be conducted by the
family physician or pediatrician (SPED 902), or by
a'neurologiA, opthamalogist or psychiatrist as
recommended by the project director.

e) Optional Referrals: the discretion of the Pro-
ject Director these may include eitistina school
service personnel, speech therapist, reading con-
sultants, school adjustment counselor, social
workee (home visit) or other resource.

f) Parents must sign a form permitting tLeir'children
to take part ill this voluntary program.,

2. The Establishment of Matched Groups
Two matched groups of children with specific learning dis-
abilities arc to be established. Criteria for matching
should include the following:

a) the nature' of the specific learning disability, e4.,
the particular facet or facets of the reading,
writing or arithmetic process which requires correc-
tion.

%

h) echievement Test Scores as well as readiness test
scores.

.

g)'-ChronologiC'al ;( ireSex, Me tal cjc,and Ig test scores.

d) Behavior style, e.g., distractibility, hyperacCiVaty,
left-rilit dominance, etc.

3. The Assignment of Direct and-Indirect Approaches
Once the two matched groups of dh4ldren have been estab-
lished, each group will be randomly assigned to one of the
two approaches. This means that instead of regular class-
room instrpction in the area of their disability, these
children wiii report to i classroom set aside for SLDS. (If
the room in Plympton School is available, it may be scheduled
at different times, for each of the two groups.)

Each group should meet for one hour session per day, five
days per week with a teacher competent to teach one of the
two approaches. Each group should have a different teacher
assigned to 'it.

4. tomparinc7 the ef':cctiveness of the two approaches.

After lend twelve months f training on .one of the two ap-

proaches, each cram) shall be reevaluated on equivalent forms
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of all standard readiness and achievement tests' previously

administered. hlno reevaluation by the psychologist with

regard to the status of the specific learning disability

shall be accomPlished. -77e ,:Till not have any knowledge whether

11

the child participated in the direct or indirect group. The

design fO this procedure appears in Table 1.

T.,5L1; 1 Cl/OUP ;;CFEDUL1.3

Evaluation

Group initial 6 months 12 months

Direct* x

Indirect*N

*Eight children in each class, with-two classes in each group

making a total of 32 pupils. With repeated ,evaluationS, it

will be possible to statistically test the gains achieved as

a function of approach, time in program,, and interactions be-
\

tween approach and time in program. ..11 analysis of variance,

t-test statistics or non-fmrametric statisticA will be Used

wherever appropriate.

Thg! rassacnusetts Psvchological.Center will provide the foj.low-

ing services during the rodel School Program reject:

1) ProviCe a Project D \rector.

2) -ssistance duriT0.1--s'6reening and assessment of SLD.ca8es.

3) Inter7rate .first grade student data collocted.

4) ..,ssistance in claSification (.3 students as to degree
of severity of .31,1). 1
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.-ss.stance in selection of taff, training equipment.

3) Frovicie psychological services for screening and
selecting students.

7) rroviOe on-going evaluation scrv"_

.;^) Carr,: on recarch program.

9) rroyide. progress reports.

10) 71.-itefinal report.

Staff ]lemlirements

Project Director: fully qualified Ph.D. psychologist able to

organize the. piogran, train and supervise staff as-well as

supervise the treatment of data. TO meet these responsibilities

he should be Torepardd to consult with the scnool for extended

periods two times per week.

School Psychologist: An NA psychologist able to conduct,examina--'

flans under supervision of the project director.

Part time SJecial Teachers: May he trained by the i'rOeCt Direc-

tor from among the school system's current staff. Thlishould

have an Elementary School Teaching Certificate' and atJeast a

special 6-8 weeks course for teachers of children with learnirIT

disabilities.

imuIrwEITT

Provision for special classroom in the Plympton Set-Mil for full
F

use by the projec't staff. Includes theipasic furniture re-

cruired for eight' pupils and ateacher. Teaching materials and

eguipment.reguired for the study will be purchased.
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The following represents a survey of research and

literature on perceptual motor training:

The issue of the efficacy of perceptual motor training

as an adjunct to the tEtaching of reading has stirred consider-

able controversy. One of the foremost proponents of this

training is Newell C. Kephart. i:'..lphart (16) states that

many children reach school age with incomplete ocular con-

trol which makes the' acquisition of reading skills difficUlt

if not impossible. He contends that the solution to this

dilemma is in motor manipulation. ? child investiates his

environment motor-wise. He then experiments with the move-

ment of his eye until it gies him information which matches

his motor information. Since the body of motor information

is reasonably constant, the child stabilizes the visual in7

formation when a match occurs. Through many such eNperiences

the child develops a visual world which matches his motor

world. Now all information - motor or perceptual sensory

input or motor response - is part of an overall system

which gives consistent information whenever it is tapped.

To deal with :-embolic materials, such as those: presented

in the public schoolg(i.e.: reading, spelling, writing) the

child requires a stable spatial world. Such a world can he

established only through the development of a system of spa-

tial relationships learned first in the motor activities of

the child and later projected onto perceptual data.

Kephart feels (17) that much attention will need to be
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given, particularly in classrooms for brain injured cEildeen,

to the development of motor patterns, the aelievement of a

perceptual motor-match and similar skills. These activities,

he posits, contribute to basic readiness skills assumed by

ou- normal classroom methods.

In the same vein, Lawrence Gould presents his interpre-

tation of Piagetan principles with a vision-motor-perception

program which has an ancillary coal of accelerating the

child's cognitive deelopment. Fe states that, "Cognitive

development depends on sensorimotor achievements, which, in ,

turn, depend on the child's perceptual abilities and his

capabilities to respond. These perceptual abilities are

measured in terms of discrimination between various stimu-

li." (14).

Jean Ayers (3) has presented a detailed account of her

reasoning in developing, a motor training program which begins

with gross motor activities.

A. program for the development of visual perception -has

been outlined by Earianne Frostier. This consists of both

gross and fine motor tazks. She has identified five areas,

of visual perception which her program purports to treat.

A perceptual training progression progr4 (32) for all

first ,grade school children has been developed under the

auspices of the Winter Haven,'Florida Lions Club and is avail-

able td schools throug'aout the United States.

Glenn DoMan and Carl Delacato have perhaps attracted

more public attention than any of 'the et!ler proponents of



perceptual motor training. The central concept of their

theory is-the relationship between neurological organization

and reading.: At the Philadelphia Institutes fOr the Develop-

ment of Human POtential children are patterned for creeping,
.

crawling and sleeping: The program includes physical exer-

cises, special diets and eye exercises. Their belief is

that the development of the individual recapitulates the

development of the human .species (8) and that creeping and

crawling are basic to all human development.

Some of the earliest research in the area of perceptual

motor training and reading (27) cans conducted by, Betts (1934)

and Eames (1942'. Theiristudies were limited in that the,;

Ased no controls. From these- studies, however, they in-

ferred that vision difficulties caused reading pioblems.
4

The first hood study was conducted.by Witty and Kopter (1936)

using controls.. They found visual factors unrelated to read-

ing ability.

The Reading Research Foundation supports the notion that

some form of structured physical activity contributes to the

development of a higher level of learning capacity. In a

position paper included in the January, 1979 issue of the

Journal o Learning Disabilities; members of the Institute

quote research by Oliver (1958) and Corder (1966) which indi-

cated that studies of emotionally disturbed, mentally retarded

children showed gains in perceptual motor performance after

receiving perceptual motor raining. The rationale noted is

tnat poor visual motor functions represent disorganized

76

A



77

neurological functions with a variety of causes. It is stated

that an appropriate sequence is necessarily based on the

following hierarchy:

1. Proprioceptive

2. Tactile

3. ,uditory

4. Visual

5. Language

They belicve that an underdeveloped and disorganized

schemata ec:uals a disorder in body image and motor coordina-

tion frequently seen in learning disabled children, (Frostig

and Eorne, -1964 and Kephart, 1961) and that exercises develop

schemata. They interpret the works of Piaget, Bruner

and Luria as supporting their position.

A review of some of the related research follows:

In a pilot study of the immediate effectiveness of the

Frostig-Horne training program with educable retardates

(1), it was found that the group receiving the training showed

significant improvement in figure ground perception, figure

constancy and spatial relations.

Morri.s Haring and Jean Stables (15) found in an investi-

gatio of Kerhart's closed -cycle theory, using mentally re-

tarded children, the children showed significant gains on a

test of visual perception and eve-hand coorlinat ion after en-

gaging in H;fsi. :< month program of gross motor training.

iritish stLirl conducted ()liver (-21) in which
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/,
systeMatic and progressive physical conditioning was used,

with educationally subnormal boys, resulted in significant

improvement on physical and mental tests.

Genevieve Painter, using a program of systematic

rhythmic and motor activities based on Darsch's moveoger c

theory and on suggestions from I:ephart, worked with low-

functiening.hindergarten children. The results showed sig-

nificant gains in bodyimagr-, perceptual motor integration

and psycholinguistic competence..

The above research tens to support the hypothesis that

perceptual motor training improves, perceptual motor performance.

The results-Of research undertaken to assess the effects

of perceptual motor training on reading arc much more ambiguous:

In an experiment conducted with good readers Norman

Chansky (5) reported that, when they were given ten weeks of

perceptual traininc, these children improved in word accuracy

and reading comprehension. From these results he concluded

that perceptual training-may be a promising technique to

rehabilitate elementary school underachievers.

A play program de.signed to develop certain perceptual
4.4

motor skills was used with kindergarten children by Rutherford

(26) in an effort to determine its effects on readiness de-

velopment. The children in the experimental group made signifi-

cantly greater gains in reading and total readiness than did

the control subjects. Some doubt clouds the results of this

study. The control group was allowed almost complete free play

while the e;:perimorical group spent appro:zimately two thirds of
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the period in free play !and the rest in directed use of the

equipment and activities.. This'approach then, included a

language factor, attention and,following direction. All of

.these are presumed to play a critical role in readiness.

A study of first grade children was conducted by

ncCormick, Schnobrich and Footlik. The children were equated

on IQ and reading grade level. The experimental group re-

ceived perceptUal motor training for nine weeks. The reading

achievement retest scores exhibited no significant differ-

ences between the two groups as a whole. However the effect

of the training on the children with the lowest initial read-

ing scores resulted in significantly larger gains in reading

achievement in the experimental than in the control group.

itheesults were int(Irpreted as supporting the theory that

perceptual motor training can facilitate reading achievement

for under-achieving children. This program contained a large

language component. The exei:cises involved the dual process

of the internalization of self-control and the concentration

of attention on the movements being made. The internalization'

process was patterned on the analysis formulated b' Alexander

Luria (1961) in which'the child is trained to, verbally command

his own behavior.

That there is a relationship between visual perception

.and reading is indicated in ,a studyconductt-d by Puller and
A

1

Ende. (13) This study used multiple and partial rerTre

)

sion

correlatiod tests of visual perception in combination with

reading understmdirrT and (leneral intellinence. fount'



these factors to have high predictability and diagnostic

powers at the junior high level.

Sterritt (31) on the other hand, in a study of fourth

grade boys fdund that visual perception declined in importance

from third to fourth grade, and auditory and/or cross modal

perceptual abilities and ID_ became more important inoindivi--

dual differences in reading abiritv.,(4

A study of the Frostiq Devel4P ntal Test of Visual Per-

ception (22) as a predictor of sPecifiCreading

with second grade children was devised byiArthurOlson. The

results of the- study showed little relationship to the specific

reading abilities. They seemed to have little relationship to

mental or chronological age.

In a third grade_study, Olson (23) found that the total

Frostig test scores were a fair predictor of sci.00l achieve-

ment and specific reading skill ability and weje better for

girls than boys. However he notes that this study does not

support Frostia's postulates concerning the relationship

between individual tests and reading achievement.

further study by Olson, instituted to determine the

predictive value of the Frostig test, indicated a positive

correlation of position in space and reading difficulty.

There was no support indicatdd for figure-ground perception

correlation with rea(linn difficulty. Porn constancy had no

predictive value.

Carl L. Rosen (25) carried on a controlled study of visual

perceptual trainin7 and reading the first nrrlde



level. The results showed a gain in perceptual ability but

no relation to reading ability. postulates.thdt the per-

ceptual skills taught in the Frostig'materialsmay be unre-

lated to reading abilities.

The Doman7Delacato interpretation of neurological or-

ganization was investigated, with ;liTe4r cooperation, by

Melvin Robbins. (2A) This was a controlled study investi-

gating six of the major tenets of Delacato's theory. The

sample population was made up of second g.rcde children. The

results did npt support Delacato's program; the program did

not enhance the reading development of the subjects. The

postulated relationship between neurological organization .

and readinrT could not be supported.. Robbins points out that

the theory was developed from evidence gathered from brain

injured children and those with reading problems. While the

implication of the theory is not limited to children with

reading and other language disorders, the findings of this

study, based on evidence gathered from normal children, may

not apply in then° special cases. Powever, the fa7t that the

theory wa^ not supported by any of .the findings (six null hypo-

tfieses were tested) casts doubt on its practicality and validity.
4

The investigator was unable to discover published reports,

other than DelLcato's own writirms (1959, 193) that support

the. theory. Verifiable enniricA-evidence from controlled

studies, usine r:enerall, accented research methods is neede'd

if advocator; wish to c1 '.in .-.cceptance ,nd
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nition of the theory from the scientific community.

_Alen Cohen (,,) writes, "xce t for extreme cases

who are obviously deficient in basic schemata - so deficient

that we cannot even get then to sit at a desk most learning

disatilitv canes do have cnouah schemata to learn to read.'

TTe feels that the remediation of prolems in reading by

restructuring the schemata have little pay off. Pe cuotes

studies by Jacobs (19;i9) and :xiszewski (1967) to support

his rostulation. The line of reasoning that he follows is

that for most children the further the independent variable,

for example visual perceptual develonrient, removes from the

dependent variable (reading) the less the measurable pay

off in reading. Fifty years of research, he notes, proves

this. /

3annatyne intercorrelated various measures of visuo-

motor functioning and generated coefficients to the,order of

.50 and .70 (nannatyne 1969) In the correlations between

the visual motor variable and school related tasks, the best

he could find was .39 with spellina, which is not close.

Cohen guesses that auditory training is more likely to

pay off because it is closer to the dependent variable. Per-

haps prevention is the independent variable. Frostic and

Solar nay have confused teaching with learning, he feels.

Researchers conclude that good teachiag h:,s none on. This

nay not be sol.

In a speech 4 hr? Orton :ociet_v meettw7. of (q-tohrr, 10r)9,

de Firsch pot;t.1101.c.H. th70- so-called non-uc:Aion:11 r;tratr,nien



Thad been exposed as dead end skills. The fact that cOgni-

tive functioning has been said to have a loco-motor found

tion is 'a distortion of the notion that thought has its

origin in ac ion. There is no evidencethat p?riphexal exer-

cises of hand dominance training can, in any way, effect

cortical control. Motor learning is not the Corner-Stone

of cognitive development, in spite of Delacato, -Kephart',

Getman and Earsch.. Large muscle training does eliminate

tensions and stabilize body control. It is beneficial for

behavior in creneral but, Mrs. de Hirsch asks, "Is body 'train-
l

.

, . 1
ing per se enough, or is it the listening and Verbal-media-

-tion-pkills which bring the success.?"

de Hirsch feels that high-risk children are immature-in

all Pensory motor channels, and thus wonders why,visual, train-

ing programs should have a. transfer effect Above all,

correlation of a perceptual deficit with a "high-risk"

nation in .reading. is not to imply a causal .relationship.. Too

often the learning disability literature makes -this error. A

deficit may predict, a.correlation.with reading.

ability b'it this must not be Confused with causation. ThuS

it is no Eiurprise that PrOstigis proaraM. shows no superiority.

on 'reading readinesS.measures.,:The only visual-perception
.

rating which shows a correlation .With reading stores is posi-

tion in space.
4

' Research on the offtcts of ST-Decial perceptual motor,

)training (10) part of_ the general;kiniqe±garten Curriculum

twith,_children in the'lower two thirds of the group; was con-
?

dlicted by .:ilk., The e7(perimentn1 cLrour'8howc:d tlo,;5ignificantby
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gains over the control group. It .is suggested that the

relevance of special training for non-clinical grows must

be seriously questioned,

Patrick O'Donnell -(20) repOrtek.research on.Dela ato

training for reading achievement. Hesates that in ge eral
ti

the children who in this sample were given Delacato training

or a modification of it did not make significantly gr ater

gains in reading achievement or visual motor integr ti1ons

He does not that, becaUse oi_the limitations of the study,

all of Delacato's activities were not used.

Jean Piaget, probably the world's foremost developmental

psychologist, is often quoted bv the prc*onents perceptual

motor training to the effect that all learning has a basis

in motor development; that mastery of lower (perceptual

motor processes) is necessarily prioi to higher cognitive

processes and, hence, scholas*ticfachievement. A q_owing

body of scholars tends to refute this interpretation. H. B.

Szlewowski (33) saya "Piaget was of the opinion that

intellectual acquisitions do not follow a linear process

which might include necessary cause and effect relationships

between acquisitions at a given level and.those ,at a higher

level. Piaget believes that a distinction, at all levels

of cognitive functions, must be made between an operative

aspe-7t and a figurative arapect. Therefcr the operational

structures .lay not be the °result rf perception-but instead,

may be generated by a serifs of mechanisms originating with

sensori-moto: organization and giving rise to perceptive.



activities which represent only one given area.

Consequently,.Piaget rejects the concept of a linear

relaiionship between primary and higher forms of organiza-

tion of r.:ognitivefunctio14 to the extent that .any new acl-

quisition brings about continuous. alteration and reorgani-

zation of those individual forms.

A controversy- provoking study was conducted along this

line of 'bought by Rcrjer Bibace and Karen Hancock. They

used eight children in two age groups (7-8 and 12-13 years)

(4) They classified the children as high perceptual-4or,

high schulastic; low perceptual - motor, low scholastic;

high. perceptual- motor, low scholastic and low perceptual-
,

motor, hioh schol'astic. -, Their findings were that the ')ans

relied on for solving experimental tasks were

category means

P.M Sch. P.M. Sch. 1

high high 1 5

low low 5 1

high 'low 4
0

2

low high 2 4

They concluded from the results that both younger and
4

older children can be found who show gross deficits in per-

ceptual-motor abilities and who, despite these deficits are

able to function very well in school and who do reveal re-.

fiance on conceptuak means in experimental tasks. An im-

portant point to he noted-is their sf-Atement, "We suspect

that such children do not often, if ever, come to the atten-



tion of clinicians and special educators." This seems a

reasonable assumption since high achievers are not usually

viewed by teachers as referral cases.

Some criticisms of this study are stated in the crit-

iques. They include: choice' of test, size of sample and

oversimplification. However, the general trend of these

remarks points to the fact that this is a fertile area for

future investigation.

In summary, it might be said that, at this point in

time, the proponents of the theory of perceptual motor

training seem to have illustrated that such training may

result in better perceptual motor functioning in .children

with learning disabilities. That this improved functioning'

results in better reading achievement has yet to be proven.
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Auditory Perception
4

Recently there has been an increased interest in de-v

veloping the auditory skills-of children who are having

difficulty in school. The training inpludes the receptive,

expressive and integrative aspects of auditory skills. The

reason'for this interest is the realization of the.miditory
el

dimensions of learning difficulties. chniques. and pro-!..

grams are being developed on the basis f 'investigations,

,,4.ntO the 'auditory sk4.11. The fo111 is a brief review

of contributions to our knowledge of the auditory skill.

We have only to consider the difficulties -that the

deaf hive in language, 'communication,. personality develop:-

ment, and academics (ryklebust, "N60) to realize the.im-

90

-- port of the audiltory"-Clpon normal development.* Zigmond ( -1968)

paints to the following studies toshow the preference of

the young to listen rather than to read in school: Brown,

1950; Horn, 1937:Ruasell, 1928; Young, 1936. In tact
(

Rankin 11930) flas demonstrated that the greatest amount of

time spent by individuals in the communication prOces:' is

spent in listening. But teachers are often unaware of this

-tendency; Wilt (1951)1bhowed that teachers underestimated

by 50% the amount.of.time children, spent listening.

Auditory skills are pre-requisites for beginning read--

ing (Brown, 1965 and Myklebust, 1967). In fact Hampleman

(1958) indicates the same import in the fourth and sixth

grades. Devine (1964) reports th4t reading skills have

counterparts in listening. et,

r
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4The audir efy skills. can be taught ffectively. Faw-

cett (1966) reports that students receiving instruction

scored significantly higher on listening tests than students

who did not receive instruction. Devine (1g64) and Hollow

(1955) also found significant gains, Hollow at the .01 level

4 after six weeks of instruction. Pratt (1954) suggests

effectiveness of auditory training regardless of the in-

telligence level, Holl,.ingworth (1966) hypothesized that

teacher involvement affected positively the results of

training.

Listening ability correlates with4nany factors. Durrell

and Murphy (1953) report that while the child who learns to

read easily notices the separate sounds in spoken words, this

ability is not assured by*la high mental age. Dolch and

Bloomster (1937) found a correlation of .4 to .5 between

auditory and phonic skills but alTO noted some failures of

children of high mental,Age to acquire phonic and reading

skills.

De Hirsch (1966) stresses the role of auditory abilities

in reading. She required pupil! to imitate tapped-out pat-

terns of varying difficulty and found that a lack of'ability

in this area correlated highly with subsequent reading de-

ficiency. . A pupil must be able to identify 1.14::;th the temporal

sequence and visual /spatial sequence of letters befor(e mas-

tering the phonetic system (1932). Heilman (1957) concurs

with this relationship of .auditory discrimination and read-
:,

ing. Reger (1968) states that a pre-requisite or reading
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acquisitiOA is the previous association with the auditory .

word.

"Ross"(1964) expanded his investigation of relation-
-

ships to include arithmetic, intelligence, persohal'and

social adjustment, socio--economic factors and acuity. ..Good.

liSteners surpassed pOor,listeners on all tests and measures

except acuity.

Many (1905) studied the relation between the, visual

mode and auditory mode of presentation of a+erial.
'

Sixth grade children who were successful in one mode visual-
.

ly were.successful in the Other.° Bateman (1967) found simi-

lar "evidence with first-graders that to teach to perceptual

'strengths neither facilitate nor deter the development of

word recognition.

Among dyslexics many.problem,areas are found. the/visual ,

and tactile 'areas have been emphasized. Zigmond (1966) found

that deficiencies in,the dysler5ac population may be speci-

fically relatedi,to an auditory impairment.

The above-mentioned findings suggest a number of con-

elusions:

1. -Auditory ability is necessary for total growth,

especially academics.

2. Auditory ability can be improved.

.3. Improved 'auditory ability facilitates learning.

4. Auditory training must not be developed in iso-

lation. It must be developed in Connection'

with the total difficulty. OtherwiSe"one might'

develop a dead-end skill.

7
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The processing of sehsory-information in than's central

nervous system-haS been described as the functioning of a

series of semi - autonomous systems. The input of information

occurring in the:human organism is processed by individual

channels in an autonomous, sensory-specific manner).-/

mond has identified four different kinds of auditory and

visual sensory integrations -necessa'ry/to the process of read--:-

2/
ing.- In addition to these intrasensory processes there are

also integrations between. auditory and vijUal mclalities.
*

The process of learning to read consists of superimposing a

visual symbol, the printed word, on:an already established-

auditory system of communication.2/ This process is the

epitome of intersensory functiox?ing.

The so-called intersensory, cross-modal or transducing

'Functions are often subject to breakdown and it has been

hypothesized that this disturbance of.intersensory function-

ing is highly related to the acquisition of reading skills.

A breakdown in the reading proepss'can te attributed to

disorders'of auditory intrasensory, disorders of visual

intrasensory input, or, as the subject of this paper, dis-
,

orders of interSensoryNprocesses1 /
,

1/ H. McGrady and D. Olson, Visual and auditory learning
processes in normal children and children with specific
learning disabilities, Exceptional children, 36, 8,
April, 1970.

-2/-Naothi Zigmond, Learning patterns in children with learning
disabilities, Seminars in psychiatry, 1, August, 1969.

3/ McGrady and Olson, op. cit.

4/ Zigmond, op. cit.,.
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According to Johnson and Myklebust5/ certain learning

ensues when two,or more systems function interrelatedly, If

this-intersensory learning is impeded, the child may suffer

, 6/
from a severe reading disability. Birch and Belmont -. hypo-

thesize, that individuals with reading difficulties are dis-

abled because they have nervous systems in whiCh the'develop-

ment of equivalencies between sensory modalities is impaired,

while Silver and 1-1agin71 have emphasized techniques directed

toward the intrasensory tasks which are pterequiqiie before

the child attempts intermodal tasks or complex verbal learn-

ing.

Where perceptua). deficits are first trained out, reading

instruction at intermodal and verbay levels will be more

likely to be successful. Neuroph siological_uaturation is

enhanced through perceptual training and more complex learn-

8
ings can -then tale place.-/

Indeed, the inability to integrate auditory and visual

stimuli appears to have specific signifiCance for the ac-

quisition of skills in learning to ,read and this inability

with intersensory processes is purported to be one of the

5/ Doris Johnson and H. Myk/ebust, Learning disabilities:
educational principles and practices. Grune & Stratton,
'New York, 1967.

6/ H. Birch and L. Belmont, Auditory-visual integration,
intelligence, and reading ability:in school. children,
Perceptual and motor-skills, 20, 1965.

A. Silver and Rosa Hagin, Reading disability: teaching
through stimulation of deficit nerceptual areas,
American olscjiaLtry, 37, 4, Jul, 1967.

8/ Silver and Hagin, Op. cit.
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multiple factorsfactors contributing to reading disability.
9/

It

would be a naive oversimplification to imply that the ability

to judge auditory-visual equivalence is-the sole factor under-

lying'reading difficUlties. However-, those individuals who

are able to perceive and integrate multi-modal (lead inter-

10/sensory) inputs are more likely to be the better readers.--

Birch,has outlined the issues in evolutionary perspec-

1/five. The evolutionary process (phylogenv) has tended to

enhance the development of elaborate interconnections; of

liaison among and between the existing five senses rather

than the development of new sensory modalities. Man differs

from animals, not in the acquisition of new, additional

senses, but, rather, in his ability to relate the five senses

that he possesses through intermodality connections.

Geschwind
12/
-- indicates that the region of the angular gyrus

in man appeas to account for the development of the ability

to form complex intermodal_associations. 'Since the evolution

of the nervous system has been directed towards development

of intersenscry liaison; the central nervous system allows

for the interaction among the various sensory input avenues.

Over long periods of time, interrelationships and inter-

connections among the various sensory systems and deficiencies

9/ Birch and Belmont, op. cit.

10/ Birch and Belmont, op. cit.

11/ Birch, Drain damage in children. Baltimore: Williams &
Wilkins, 1964

12/ IT. Geschwind, Disconnexion syndromes in animals and man.
Brain, 19G5, 88, 237-294.
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of these interrelationships have characterized the phylo-

genesis as well as the ontogenesis Of the human organism.

The interrelationships among senses, in addition to be-

ing recently acquired phylogenetically, are also relatively

late in deyelopin7 in the individual (ontogenetically).

Since the processes of writing and reading are also rela-

tively new to man's repertoire, it;is easy to see why

there may be some "bugs" or "kinks" in the system which

further evolutionary processes may tend to iron out.

Be that as it may, we must here deal with the conditions

as they arise. Although there have been many studies re-

porting intrasensory perception in children with learning

disabilities, by way of contrast, research on intersensory

perception is limited. Birch has investigated the inte-

gration of information arriving as input from the various

sensory modalities. He has indicated that the central ner-

vous system acts as a central clearing house for the sensory

modalities bringing the various, separate systems into

closer touch with one another. This allows for the higher

mental functioning of man and the ability to integrate infor-

mation.

Birch has investigated the developmental relationships

among visual, tactile, haptic, and kinesthetic-propriocep-

tive systems. Silver and Hagin have also highlighted the

developmental nature of the systems in functional interrela-

tionships. A systematic improvement with age in the develop-
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ment of intermodality functioning has been noted by these

investigators. The investigations of Birch and Belmont

have lent empiricalevidence for the theoretical position

of Geschwind.

13/Geschwind has indicated that visual-auditory or

cross-modal associations involving vision and audition have

become prominent only in'manand that there is evidence for

an extensive anatomical substrate which can subserve a much

larger number of these associations in man. In addition to

developing late in the evolutionary process, this inter-

sensory functioning, also develops late developmentally in

the individual.

The ability to acquire speech has as a prerequisite the

ability to form cross-modal associations. The ability to

acquire skills for reading, also presumes the ability to

function cross-modally. Geschwind hypothesizes that it

might eventually be possible to predict that. the development

of reading would be delayed on the basis of failures to

learn other cross-modal (visual-auditory) associations such

as color-naming. It is highly conceivable that even the

age of attainment of color naming might,provide the clue to

determine the individual's specific age at which reading

skills can be acquired most efficiently.

Birch and Belmont studied the child's ability to inter-

13/ N. Geschwind, Neurological foundations of language, In
Myklebust (Ed.) Progress in'learninq disabilities,
Volume I, Grune & Stratton, 1968.
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relate auditory and visual stimuli by a method of equivalence.

The task for the pupil is to identify a visual'dot pattern

that corresponds to a pattern or rhythm of auditory stimulus.

Taps are sounded with half-second pause between short inter-

vals and a one-second pause between long intervals. From

three, spatially - presented, visual patterns the subject must

select the correct one which corresponds to the temporally

presented auditory stimulus. A populati of normal and re-

tarded readers chronologically aged nine and ten was used.

A comparison was made between the number of correct responses

on the auditory-visual pattern test in each of the two groups.

A statistically significant difference, at the .001 level of

confidence, was noted with the retarded readers obtaining

the lower mean number of correct response4.

Birch and Belmont noted a significant relationship

between ability to judge auditory-visual equivalence, read-

ing ability and intelligence. The development of visual-

kinesthetic organization, particularly in six to eight year-

old children, is highly related to the ability to engage in

drawing and copying.

Ford 11/ investigated the relation of auditory-visual

integration and tactual-visual integration to intelligence

and reading achievement. Working with a sample of 121 Cau-

casian, fourth grade boys, Ford found that auditory-visual

integration skills were significantly related to intelligence

14/ Marguerite Ford,Auditory-yipual and tactual-visual inte-
gration in relation to reading ability, Perceptual and
Motor Skills, 1967, 24, 831-841.



101

and reading achievement. In addition, it was noted that

audio-visual integration processes we,: significantly re-

lated to four specific types of reading errors.

Ford adapted the tactual-visual integratiVe task (after

Buchner, 1964) which tested the pupil's ability to explore

.tactually a raised geometric figure and then choos,7., the

correct form from four visually presented geometric figures

exposed successively.

In the auditory-visual task (adapted from Birch and

Belmont) Ford tapped out auditory patterns and the subject

identified a vistpl dot pattern which matched the auditory

pattern. The visual patterns were exposed successively and

the subject viewed the visual pattern only on the original

exposure and was required to make a choice without looking

back at the earlier-presented patterns. Ford noted that the

A-V task significantly correlated with reading achievement

at the fourth grade level. Through a qualitative analysis

of errors, Ford was able to investigate relationships of

intersensory tasks to specific errors in reading.

Zigmond investigated intrasensory and intersensory

functioning in dyslexic and normally-achieving readers. The

boys in the sample, ranging in aae from nine to twelve years,

eleven months, were matched in age and intellectual ability.

The dyslexic boys were chosen according to the clinical de-

finitions of dyslexis (Myklebust, 1968). Zigmond used nine

tests which were specifically chosen to appraise functioning

,t
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of processes related to reading skills. Both oral and
A

silent reading measures were used.

Zigmond 15/ found that the dyslexics were deficient in

all measures of auditory intrasensory and auditory-visual

intersensory functioning. However, they performed at a

normal level on those measures of visual intrasensory

functioning., The auditory-visual equivalents and syllabi-
,

cation measures were significantly correlated with mean

reading scores of experimental and control groups.

Since paired associate tasks are analogous to a number

of tasks the Child is required to perform in the classroom,

Zigmond devised four series,of paired associate learning

tasks. Each series consisted of six stimulus- response

pairs which were monosyllabic nonsense syllables (auditory)

and/or simple geometric forms (visual). The task had to

be learned to a criterion of five out of six correction

two successive trials. Tw6 members of each pair were pre-
,

sented to subjects for five seconds during the first trial.

When the stimulus member of the pair was presented alone

the subject was asked to reproduce the response member of

the pair.

The fovr series or learning tasks consisted of A-A

(auditory nonsense syllable stimulus, spoken nonsense

syllable response); V-V (visual geometric design stimulus,

geometric design response); V-A (visual geometric design

15/ Zigmond, op. cit.
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stimulus, spoken nonsense-syllable stimulus, drawn geometric'

design response-Y. Dyslexics were inferior to controlsvon

Series A-A, and V-A. The A-V series did not quite approach

significance. The Series A-A and V-A were significantly

'correlated with reading ability in'the experimental group.

These two series were deficient in the reading- deficit group.

16/McGrady and Olson -- have also pointed up the signifi-

cance of investigating intersensory functioning for the audi-

tory and visual channels in children with readina disorders.

7n improved method wall developed for appraising intersensory

perception functioning which might be useful in evaluating

and assessing disabilities of pupils. In their study, a

test battery was administered measuring a variety Of intra

and intersensory learning functions. The population for this

study contained subgroups of eight and nine year old children

in a control group and a learning disability group. A large

group of control subjects was used in an effort to establish

normative data on the psychosensory processes tested in this

study.

The learning disability population was selected from a

clinic population at Northwestern University; the controls

were selected from a group of normal.children participating

in the Northwestern University Public Health Services learning

disability study.

16/ H. IcGrady and D. Olson, Visual and auditory processes
in normal children and children with specific learning
disabilities, F]ceptionar Child, 36, 8, April 1970.



104

The controls were comparable to the learning-disabled

group on such factors as age, grade, sexi and socioeconomic

factors. The I.Q. criterion of 90 or better on either the

Verbal or the Performance Scale of the WISC was used. The

formula fdr the Learning Quotient (2"yklebust, 1968) Was

used to determine the existence of a deficiency in an aca-

demic skill.

All tests were presented and recorded by the psycho-

sensory communications unit. The auditory stimuli were

presented through headphones; the task required the sub-

ject to decide if two stimuli were tne same or different.

The visual task required the subject to select the

one picture out of three presented which is identical to

the original stimulus. Another type of visual task was

for the child to indicate whether two pictures presented

were alike- or different. The intersentory tasks were of

either type.

The psY hosensory unit recorded the time of response

for each stimulus esentat,ion in :-.mthS of a second. In

this way the latency of upil's responses could be analyzed.

The eight-year-old learning disabled pupils had diffi-

culty in all tests in which visual symbols were presented.

When the task was auditory, they performed adequately. The

nine-year-old learning disabled pupils performed with more

errprs th n the normal controls on all tests utilizing sym-

17/ Myklebust, op. cit.
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bols presented in auditory, visual, auditory-visual or

visual-auditory intersensory tasks.

Differences were also noted'between the normal and

learning disabled pupils when tame of response was analyzed.

The eight-year-old pupils with learning disabilities had

more difficulty on psychosensory functions according to the

response time criterion. The learning disability group

performed more slowly than the normal controls. On nine

out of thirteen tests: difference proved to be statis-
.

tically significant.

Although the eight-year-olds performed as well as the

normal controls in terms of number of errors on all nonverbal

subtests, they were slower to respond, 11cGrady and Olson

noted that the thought prOcesses for making decisions seemed

to be lengthier with learning disabled children even though

they may perform correctly.

The deficiencies in response time for the learning dis-

ability group were noted in every intrasensory and intersensory

task.

The pupils with learning disabilities evidenced problems

in comprehension of language rather than perceptual or non-

verbal stimuli. The tasks involving verbal stimuli were more

difficult for the learning disabled.
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SCREENING CRITERI

Children of normal or superior intelligence with
multiple and severe learning disabilities are
eNpected to have three or more of the following
possible svmntons:

1. Clumsiness, difficulty in gross motor coordination

2. Hyperactivity, e:ccessive restlessneSs, difficulty in
attention and concentri:tion

3, oifficulty in space perception and in understanding
languade pertaining to positions in space

4. Difficulties in speech, such as delayed language
development, defective articulation of speech sounds,
cluttering or stuttering

5. Difficulties in the use of language, such as diffi-
culties in word finding, in sentence building, and
in the organization of thoughts and ideas

6. Difficulties in rhythm, manifest, in disability in
skipping, hopping, following a lausical scrTuence;
distortion of speech rhYthm and speech melody

7. Difficulty in fine motor coordination, holding a
pencil, drawing, vwriting

Dificulty in the learning of visual symbols, read-
ing, writing, spelling

Difficulty in the understanding and the use of
numeric1 concepts (arithmetic)

lo. lz,rked difficult0' in worhing constructively with
their F-)eors.

3

Reproduced with the permission of c,crtru. *:!att,
;:ellesley Public .,cllools.
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EXPERIMENTAL MODEL SCHOOL PROGRAM FOR CHILDREN
WITH LEARNING DISABILITIES - 1970

Waltham Reading Department

LETTER NAME TEST

A

Name Gr. Teacher

School . Date

Test # 1

I I 1 MN 1MIN 1 .1.

C X ABTCLRUV
I S P. N F E H D

MK'JyWG0

xsciptm
k z e w r j y f

n a h v u bdlgoc

Steps: 1, clip Durrell letter ca:::s in front of child

2. Circle letters incorrectly pronounced. Mark

type of error if possible



r

p

APPENDIX V

Early Detection Invsntori:

Geometric Figures
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GEO/:ETRIC r IGURES
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oF,()T11-,ITnic riGuaEs (Continued)



APPENDIX VI

Screening Inventory: Waltham S.L.D.

Project

Part 1. Educational, Cognitive
Dimensions

Part 2. Environmental, Home
Personal Dimensions



SCREENING INVENTORY

Specific Learning Disability Project

Name of Pupil:
(Last) (First) (Middle)

Sex: Birth Date:

Parents,- Names

Address

School:

9 Telenhonc:

Teacher: o Date:

Indicated Dificulties: Hearing Sight Speech

OVERALL RATING

Other Physical

.1 2

Perception .
t

Cognition

Spatial and Temporal Orientation

Social-Emotional Behm.iior

110



P:RCEPTIM

Check appropriate items and column:

1. .7.uditory discrinination

111

1

GOOD
2

FAIR
3

POOR

listen to story; follow

Visual discrimination

3. Kinesthesia
Gross motor coordination

_

a. Walking without stumbling into things
b. Catching or throwing a ball
c. Running in a coordinated way
d. Popping in a coordinated way
e. Skipping in a coordinated way
f. T7alking a straight line

Palancing (on a 7alance beam)

Fine motor coordination

a. Position or grip on pencil or crayon
b. Ability to color smoothly within boundaries
c. Manipulation of paintbrush and paint
d. Tying of shoelaces
e. Cutting and pasting
f. Competency in writing: letters

own name
numbers

Sense of rhythm

a. Tapping out a song .

b. Marching or dancing to music
c. Success in a rhythm hand
d. Ability to recognize or imitate simple

rhythmic patterns

4. Inter-modality transfer or coordination

Visual-motor coordination

a. Ability to cow., correctly from:
near roint
far point

*b. Reproduction of ceometric figures

Visual-Luditory

a. Ability to make sound-symbol correspondence

KEY:
1 1.
i 2.

3.

If
If
If

ciecs
checks
checks

,27e,

arc
are

concentrated in Column 1 PERCErTIO!:
scattered 12.TLIV;

concentr ated in Column 3

*See attached rage of geometric fiuures



Check appropr

1. Teacher's cst

2. Teacher's esti
(If child has

3. Information

a. Knowledge
b. Knowledge
c. Knowledge
d. Knowledge
e. Knowledge
f. Knowledge
g. Knowledge
h. Prooress i

4. Conceptual de

a. Ability to
b. Interpret
c. Solution
d. Ability to

isolated f
e. Ability to

names for
f. Judgement

big-big(7er

5. Expressive lan

a. Comprehens
b. Correct us
c. bility to
d. Organizati
e. Approprict

butions.te
f. :ollity to

gueEtions
g. Nemory: -

COGIUTIOiT

112

ate items and column

1

GOOD
2

FAIR
3

POOR

mate of child's intellieence

mate of child's reading ability
alrezl.dy started to read)

t

of own name r

of address
of ,telephone number
of birthday
of age
of number concepts
of colors
n letter-naming

elcpment

follow oral directions
tion of pictures
f simple puzzles
formulate ideas from

acts
ectegorize (produce class

groups of words)
of relationships (big-little;
-biggest7far-clese)

guagc

ion and command of vocabulary
cxic of syntax
construct meaningful sentences
on of thoughts and ideas
e and "on the track" contri-
class discussions
give complete responses to

ability to recall information
ability to recall c77periences
ability to repeat short rhymes
reconstruction of a story
keening events in order

1. If checks are concentrated in Column 1 coGNITIor
TZATING2. If checi:s are scattered

3. If checks -'.17e concentrated in Column 3



SPEECH

ChecT;eany of the followinn, defects the child may exhibit:

bab" to

inability to make certain sounds

indistinct enuncii-,tion

lisT)inn

starrerin

stuttcrinn

clutterin

omitting or adding sounds \

Nixing um the order of sounds: "aninal"

halting or',eccb

distortion of sneech rhythm and melody

113



0 SPATIAL AND TEMPORAL ORIENTATION

Check appropriate

1. Knowledge of direc
over-under; in-out
bottom; beginning-

2. Knowledge of days

3. Knowledge of the s

4. Concept of time

5. Recounting of a st

6. Following directio
spacial'orientatio

7. Lateral Dominance

a. Handedness

h. ryedness

c. Pootedness

114,

items and column:

1
GOOD

2

FAIR
3

POOR

tions (left-right;
; up-down; top-
end)

of the week

easons

"being on time"

ory in order

ns reruirinq
.

n ("Turn left")

right

.

4.

.

left

poorly defined

right

left

noorly definecl.

__ right

left

poorly defined

1. If checks are concentrated in Column 1 SP.7,TIAL

2. It cocl:s are scattered
3. cecl:s arc concentrLteo in Column 3 on: 17-TA-

R,;-.TF,TG

I



Check appropr

1. Behavioral ch;
a. Hyperacti
b. Lethargic
c. Davdreami

hvperacti'
d. Inconsist
e. Explosive

behavior
f. Upset by
g. Confused,

apprehens:
h. Confused
i. Lacking i

(will spc
of seat)

2. Social Relati
a. Inclined

withdraws
group act

b. Aggressiv
especiall

ci Disruptiv
dt Lacking i

3. Poor acceptan

4. P.ttention
a. Canhot co

academic
reasonable

b. Does not 1
c. Says "Wha

instructs
insecurity

d. Gives inap
to aues.tio

e. Needs cons
to complet

f. Lacks per;
given task

5. Emotional Dove
a. Stability

. (i) Cryin
(24jear
(3) Tempe

115

5oCI4-EMOTIOAL nEFAVIOR.

.ate column:

1
EXHIBITS
TO A
MINOR
DEGREE

2
EXHIBITS
TO A
rODER-ATE
DEGREE

3
EXHIBITS
TO A
MAJOR
DEGREE

xacteristics
re and restless

1g alternating with
pity
mt achievement
and unpredictable

:hanges in routine
indecisive, or
.ve in re-gpon c '.ng
iy punishment
1 self-control
.k out or jump out

mships
:o work alone -
Quickly fi.om
vities

/--.

and destructive,
of work of others
of group activities
cooperation

e of responsibility

.centr4te on a given'
ripocitl task_ for a
length of time

.

isten attentively
:2" when he receives
ns (because of
)

.

Propriate answers
ns
tent supervis on
e an assign ent
everence on a

lcpment ang Control

g

r .



SOCIAL-EMOTIONAL BEHAVIOR (2)

Check appropriate c

(4) Excitabili
(5) Exhibition
(3) Sensitivit
(7) Insecurity

b. Self-Reliance
(1) Confusion
(2) Dependence
(3) Discourage
(4) Lack of co

c. Reality-testing
bizarre stories

116

.

plumn:

1

EXHIBITS
TO A
NInDR
DEGREE

2

EXHIBITS
TO A
NODERATE
DEGREE

3

EXHIBITS
TQ A
MAJOR
DEGREE

ty
ism
Y A

I-

ment
.

nfidence

- tells

1. If checks are concentrated in Column 1 SOCIAL-
KEY: 2. If checks are scattered EMOTIONAL

3. If checks are concentrated in Column 3 RATING

#4

(

of



PARENTS AND THE HOLE

A. Marital Status

1. Does child reside with:

2. Is home situation:

B. Economic Status

1. Father's occupation.

2. Lother's occupation

3. Is economic status superior?

C. Siblings
)

is the siblings.

2. Specify any siblings exhibiting lea ing difficulties:

117

both parents

mother

father

others (explain)

good

average,

abnormal (explain)

average? poor?

D. Neiahborhood

1. Is neighborhood superior?
%
average? .poor?

2. Are playmates: his age? older? younger?

J. That type of house does the child live in?

E. Parental cooperation
-7+---'/'"-

1. Does,parent send the child to school regularly?

2. Are parents: overprotective? overindulgent?
neglectful?

3. Is child sent to school clean and well kept?

ANECDOTAL RECORD: Record any Unusual circumstances, happenings,
achievements or persdnality traits not
covered above.



Check

1. Books'

2. Buildi

3. Drawin

4. Music

5. Selene

6.0 Painti

7. Pictur

8. Indivi

9. Inform

10. Organi

11. Dramat

12. Storie

13. Storie

14. Tellin

INTERESTS

degree of interest in:

ABOVE
AVERAGE AVERAGE

BELOW
AVERAGE

ng things

9
'4i

e

ng

es

dual play

al group play

zed group play

izing stori.es'

s told-

s read

g stories himself



HEALTH

A. History

1. Were pregnancy and delivery normal?

2. Indicate any surgical treatment:

.119

lor

3. IrVicate any chronic health disability:

4. Indicate(any physical deformity:

5. Does child exhibit any auditory difficulty?

G. Does child exhibit any visual difficulty?

7. Is condition of teeth good? /fair? __poor?

B. Is the child under regular dental care:

9. Check illnesses child has had:

bronchial trouble

chicken pox

chorea

middle ear infection

mumps

nephritis

convulsions pneumonia

diphtheria rheumatism

eczema scarlet fever

heart trouble tonsilAtis

influenza whooping cough

mastoid (other)

measles (other)

n. Habits X

1. Does he have a daily nap?

2. Does he brush his teeth regularly?

3. Does he tire easily?

4. ,11.1at is his bedtime?



Health -- 2

5. Check any habits he exhibits:

bad eating habits nervous vomiting

hod wetting night terrors

emotional tantrums
vat

nose picking

frerruent urinAtion sleep talking

masturbation sleep walking

nail biting thumb suck4ng

nervous twitches c (other)

120

C. Check any of the following organic speech defects the child
exhibits: .-

;cleft palate
.. .

.

dental malformation

hare lip

tonaue-tied

paralysis of tongue

D. Optometrist's Evaluation:,

E. Size and Appearance

As compared with others in the group he is:

Obese Average "..___ Thin
Tall Average Short
Sturdy Average Weak
Ruddy Average . Pale
filature Average Immature

4
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:J=DI:: VII

Interim Post Testing

1. Roswell Chall .Alditory
Llending Test

2. Oral :7ord and Letter
7-ames Test
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EXPERIMENTAL MODEL SCHOOL PROGRAM FOR CHILDREN

WITH LEARNING DISABILITIES

WALTHAM PUBLIC SCHOOLS

- 1970

ORAL UORD AND LETTER NAMES TEST DECEMBER, 1969

Bill will 0 E o j

Lad not x y

run a A D s f

stop Nan B 11 c n

we get T K i a

Jill and C Z p h

rides look Ti J t v

can help R Y m u

at is I

I

VI k b

hides park S G z d

said no P 0 e 1

Ben this IT U w g

here duck F V r q

Ted yes

Score Score Score Score Scorc Score

Total Total Total

October Total October Total

Words from Ginn ,11360" Edition



altham Motor Tasks

Carol Wadell
Tina Federico

1. Cross rotor Skills

123

Rasic locomotor skills - hop, skip, jump, slide,
gallop, leap, run and walk were tested. All were executed
in z1l directions when applicable (forward-backward-
sideward).

Rating: Judgment of examiner

2. Fine lotor Skills

rinner\thpmb opposition
observation of pencil grip while writing name
Independent finger mobility (typewriter imitation)

Rating: Judgment of examiner

3. Sense of :Ihvthr

Ahdlity to march to music. (Parch played on a tape
recorder)

Rating: Judgment of examiner

4. Falancc: Stationary

Ability to b/lance on each foot independently. Score
recorded for dominant foot. Any laru discrepancy
between dominant and non-dominant fait should be noted.

1. seconds
2. 10-14 second:
3. 15-24 seconds
4. 25-34 seconds
5. 35 plus

5. Trdance: Loconotor

01-scrvation b7 e:mminer during testing for gross
motor slulls. Movement in all directions is considered.

Rating: Judgment of examiner
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6. Knowledge of Direction

Directions used:
Up Forward
Down Backward
Over Sideward
Under ::round
Toward Away From

night and left of self
Right and left of others

The student was asked to move in the directional
planes of forward, backward and sideward. He was asked to
show how he would go under and over a desk, and to place
his hand under and over a pencil held by the examiner. He
was asked to point up and down.

Right and left directions of self were tested by asking
him to: 1.,show each hand; touch left ear, right knee, etc.
2. Touch opposite sines -- Deft hand to right ear, etc.
3. The right and left hand of the examiner - while facing
the examiner

Rating:

1. Three or more directions incorrect. (not including
right and left)

2. One or two directions missed. (not including right
and left)

3. ;11 directions correct with the exception of right
and left.

4. ,11 directions including right and left of self
correct.

5. Lll directions, right, and left of self and right
;-110. left of others correct.

7. Eodu 2.wareness

Identification of body parts only.

Rating: 1. Confusion with such parts as arm, leg, etc.
2. :"ore than two joints missed or confused.

(elbow, knee, etc.)
3. Contusion or inability to name one or two

joints silchlas elbow, ankle, wrist, etc.
4.11 parts correct with some hesitation.
5. :11 parts correct with no hesitation.

P. liand-Eye Coordination:

Catching of objects (bean bags) thrown in all planes --
hian, low, toird the micJlinc, away from rqidline, etc.

Touching a moving object, such as a pencil held by the
examiner or the e: :aminers firmer. The object was held
within arms length of the student and moved in all planes.
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9. ridline Transfer:

a. Ability to cross body with arm: left arm to right
knee, etc.

'D. Fop alternately on each foot - with ease of
transfer

c. Draw a circle on the chalk board, crossing midlines
with ease: horizontal as well as vertical

-1Zatinr.T: Jur.Ignent of examiner

10. Dominance:

ITane: writing, reachinri, throwing, combing hair and
brushing teeth

, flye: Lonocular: throuch telescope
;binocular: Cone test from Harris Laterality

(rz'.!! only)

root: tannin on floor, chopping on one foot,
kicking, balance .on one foot.

1_;:tension.test: both arms are placed straight out
in front of the student at shoulder height.

z're closed. 'Lrm which remains elevated
in noted. (1";-7y tentimi oral')
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EXPERIMENTAL MODEL SCHOOL PROGRAM FOR CHILDREN
WITH LEARNING DISABILITIES - 1970

MOTOR EVALUATION

October Testing
1969

1 2 3 4 5

1. Gross Motor
Coordination

2. Fine Motor
Coordination

3. Sense of Rhythm

4. Balance:
Stationary

5. Balance:
Locomotor

. - .

6. Knowledge of
Direction

c-

7. Body Awareness.

-,

8. Hand-Eye
Coordination

9. Midline
Transfer

10. Dominance: Hand:

Eye:

root:

KEY: 1. Poor
2. Fair
3. .verage
4. Good
5. Very Good

December Test
1969

1 2 3 4 5

C
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Strategies for Remediation of Auditory Problems

Auditory Discrimination

Auditory Sequencing and
.r,uditory.Memory

Auditory Analysis and
Synthesis
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S.I.D. PROJECT

Strategies for Remediation of Auditory Problems

I. Auditory Discrimination ()

A. Identification of specific sounds from a recording.
Examples: bell, fire engine, boat whistle, etc.

B. Comparison of sounds: a button and a penny are
shown. One is dropped. Child must tell or point
to the one he heard drop after it has been replaced.

C. Bell ringing: using soft tone bells, let the child
decide which one the teacher has.rung. (Child has
been introduced to each bell tone prior to testing.)

D. Using an empty, a half full and a full glass, have
the child (with eves occluded during the operation)
tell which glass the teacher has tapped.

E. Sound tubes: blow through tubes of/different lengths,
diameters, materials. have the child close his eyes

/ and identify the tube used.

F. Which word doesn't rhyme? mat, pan

G. Are these sentences the same or art they different?

I have a tin fan I have a tin-pan.

F. Students using visual response cards, hold up the
appronriate card to match sound teacher makes:

/b/ /d/ /p/
/f/ /v/ /th/

I. Exercises in discrimination of critical auditory pairs
in areas ne(Nled:

placement: pan - pen

voicing: cap - cab

high frequency loss: fine - sign

late development: clove - cloths

nnglish as 2nd lang.: then - den

J. Recorri fa7,iliar sounds. C7--.j_ld tells which sound is .;!hat.

(car, airplane)
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N. ;Iith eves closed the child must locate the same sound
or different sounds (bell, chair scraping, etc.) in
different locations.

L. Using a classroom hand-bell, the instructor taps out a
model pattern, followed by 2 or 3 patterns containing
the model pattern. The child must pick out the model
pattern.

N. Given a sample word, the child must pick out the same
word placed among two or more words which are similar.
e.g., saw; vas saw paw jaw.

N. Story is read to child containing words which sound like
words that should be there. Pe stops you when you say
"incorrect" word and he supplies the correct one.

0. One pupil drops marbles into jar, bounces ball, claps,
etc., a certain number of times. Second child reports
number and type of activity. Second child is blindfolded.

P. Using a cylindrical mailing tube or similar device, hold
one end to child's ear as 'he winds a string upon a spool.
The moment the teacher stops making the sound, he must
stop winding.

Q. Group of children close their eyes. Tap one child to go
to back of the room. (lave him say some little phrase or
a few words and see if the children can guess who the
mystery voice is.

R. Montessori recommends eliminating, as far as possible,
all sounds from the environment. The aim is to have
children notice slight sounds, which are unnoticed, i.e.,
ticking of the clock, chirping of birds. The "lesson
of silence" ends with a calling of children's names.
Call is made in a whisper, that is without vocal sound.
This demands a close attention on the part of the child,
if he is to hear his name.

0
Ability to eiscriminato between high and low pitches
should be developed. Teacher may play two notes on
the_ piano and ask, "::hich was the high note?"

T. Listen to souncls on tare and choose picture that goes
with sound.

U. Identi1.1, the vowel or vowel sound within a word. Work
with listenine- to differences between: shall - shell;
cup c:e; hot - but

1.4



V. :Ten child can distinguish similarities and words .by
matching thcm, nake.the task more complex by having him
reauditoii:ile the sound (say it to himself.) "This time
I want you to listen for the n but try to remember it
without saying it aloud. I will 'say some other'sounds
and when I say n (the one you are thinking of) raise
your hand."

II. ,-,uditory Serluencing and :auditory Memory
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Clap patterns: teacher clapsca attern and the child re-
peats it.

B. Children sit on floor in a circle with the bell in the
center. Teacher gives a direction and calls on a child
to carry it out "Walk to he bell, walk around it a,A
then ring the hell three times."

C. Teacher pronounces a series of digits or words. Pupil
repeats them after intervals varying from one to sixty
seconds. Child can give himself his own series, wait
the prescribed interval, and then repeat series.

D. Tap out a simple rhythm on the table. Give the child a
crayon and have him repeat your rhythm. Reverse the pro-
cedure. Let hin test you and see it he can listen and
recognize your ristakes. (Use various other objects for
tapping patterns such as piano, drum, xylophone, etc.)

E. Use rhymes and songs, stories and plays (dramatic dialogue)
for the child to learn and reocat back.

P. Recall o telephone numbers, addresses, names of children
in classroom, etc.

G. Flay a ttlpe or record: of music or sounds. Children listen
with hctus (down, then tell what was beard.

P. Child repeats vocally a series of numbers or words recited
to

I. is. three el_ more event story is recitca for the child. The
pupil must repe.-t the events, preferably in correct se-
cuence.

J. Use Lanquz7ge aster for memory and scruencing. Child
becomes aware o1 and corrects his own errors.

K. Give pupil piece of paper and 11:7ve bin fold' it into four
scluares. .14-_,(7 aloud four sentences and have hin draw a
picture suggestin,; the word or phrase you will repeat
after read ins; the sentence. i.e., "John was like a
scared mouse in a lion's cage."

4
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L. Draw a circle on the blacknoard, then clap once to indi-
cate that one figure. represents one sound. Next draw
two circles and clap. twice. Follow with three ,and then
four. ,isk pupil to look at each series of figures and
clap the correct number of tines for each set. Stand
behind him and clap a certain. number of times; ask him
to point to the set of figures corresponding to the
number of sounds he heard.

X. Select pictureS or a series of objects that are used
together and place them before ttle child. (stove, sink,
refrigerator, pencil, pen, paper, 'hat, coat, gloves).
Say the words for him and ask him to repeat the names
while simultaneously looking at the pictures. Then re-
move the pictures and ask him to say the-series.--,,_

N. Arrange play
and

older children enjoy playing
restaurant and ordering the items from the menu. Have
pupils use clues which stimulate recall. Some write the
first letter of each word; others need only to indicate
the number of things they arc to remember. Some pupils
will repeat each word several times in order to memorize it.

0. Exercises are prepared for the tape recorder which can be
used for independent work. Sheets ok pictures are given
each child and he listens for directions, such as, "I
will say the names of some things on your paper. You are
to listen and mark the ones I say. !'ark the apple, the
Orange, and the grapes...."

4

III. Auditory Analysis and Synthesis

Provide child with,a check list of letters. Pave
circle those he hel'cIrs at the beginning or the end

lave child identifnicturs of objects with names
rhyme. 17o audible Clues arc 7iven.

a.

h.

C.

him
of words.

that

Give child an incomplete sentence and have him supply
the missing word orally. Increase syntactical complexity
of the sentences as ability increases.

d, Given a sample sound (car sound), the child must raise his
hand whi;n6ver the sound occurs in a composite, such as a
recording of street sounds.

e. Given a n,.mnie verbal sound (letter sound, word, or phrase)
the child must raise his hand whenever he nerceives
sound in connosite (in a series of letters, a sentence,
etc.)



f. child 1:3 .riven three cards of different colors marked 1,

2, and d respectively. Depending upon where he hears
the sample sound, at thebedinning ("crd 1), middle
(card 2), or the end Ictrd 3) he raisqs the proper card.

7eoch-to-.rint exercises (Durrell-Vurphv).



APPENDIX IX b

Stratecries for Remediation of Visual Problems

Visual Discrimination

Visual Memory and Sequencing

Visual Analysis and Synthesis
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16. Individual letters can be introduced by using sand
paper or clay; use tracing stencils and trace or
write letters.

17. Bryant, in Some Principles of Remedial,Instruction
for DysleNia," recommends giving the subject a word
with parts missing. Subject must notice missing
details.

18. Objects and pictures can be matched to outline drawings.

19. Fairbanks-:Zobinson Program 1 Level 1, Perceptual Motor
Development, has two sections which can be helpful in
improving visual discrimination. Section B, form
recognition and discrimination has six basic shapes
and wrny similar unrelated shapes, which child must
discri4nate. Section C is concerned with figure/
ground relationships.

II. Visual nemory and Secruencing

1. A simple tachistoscope for use with the overhead pro-
jector can be made. It consists of a transparency to
which is attached a sliding window just large enough
to expose a single letter of a word, or a single word
at a time in leftright seuence.

,

2. Arrange colored beads on a string according to a spe-
cific pattern; child continues the pattern.

3. Place group of objects on a table. Cover the objects
and ask children to name what they saw.

4. Place a series of numbers in front of child; take them
away and tell child to place numbers in sequence as he
had seen yoil do it (Similar to ITPA sub-test).

5. Show child a sentence and give him time to read it to
himself. Remove sentence from view and see if he can
repeat it.

6. Place a selection of objects in front of child. Remove
one and ask him what is missing.

7. Make a pattern of pegs on a pegboard. Ask child to make
a similar pattern.

8. Ask child to'close his eyes and describe his clothing, or
something he has seen such as the bulletin board, etc.
(Immediate verbal recall.)



134

9. Place picture cards in a sequence. Make a note of the
sequence to avoid controversy; shuffle the cards and
have child recreate the sequence.

10. Eave the child match a certain pattern of shapes with
a similar pattern among a series of choices. The ini-
tial stimulus could be covered after the child has had
a chance to see it.

00± )
0() 00_i

11. Child picks out increasingly longer series of letters
or numbers. Letters and numbers are not in any patterns.

bcpd adbp cbpd bcpd
12. To develop long-term memory, child is presented with a

visual stimulus of words or phrases learned previously.
Remove the stimulus; the pupil, must pick out the word
or phrase trori a story prepared prior to the lesson.

13. Place several objects on the table behind the child.
Tell him to turn to look at the objects for a few
seconds, then turn awe,' and name as many of the e_jects
as he can remember. (Increase the number .of objects
as he meets success.)

14. Expose a picture of many familiar objects, Cover it and
have pupil tell as many things as he can remember.

15. Have pupil assemble selected comic strips in proper
order from a remembered model.

16. Have child copy a pattern with string (from memory)
on dark construction paper.

17. Present a design or pattern to child. Remove the model
and represent it with changes. Faye child indicate
the changes 7:ou have made.

10. Bryant in "Some principles of Remedial Instruction for
Dyslexi" recommends the usefulness of writing and
tracing words to increase visual memory.

19. red indicator light and a wooden panel with a'tele-
graph Lev similar to that used by Rosenbusch and Garner
to study developmental patterns in visual and auditory
rhythm perception could be used to increase visual se-
quencing and memory. Subject tries to reproduce the
visual stimulus pattern by pressing the telegraph key.

20. pubnoff Program with its directional-spatial
pattern boom ce:ercises could be used. Subject is shown
an exercise pattern 'card and asked to reproduce the
pattern .pith colored rubber hands.
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21. Perceptual cards and dominoes games of the Eric Program tN

I might be helpful in increasing the child's visual
memory and .sequencing. ability.

22. Manual for the Beery Buktenica Test of Visual Motor
Integration has some suggestions for remedial activities.

III. Visual Analysis and Synthesis

1. Have pupil finger trace objects in the foreground and-
background of photograph.

2. Child cuts out specific objects from 'pictures.

3. Ask child to point out specific objeCts in the foreground
or backo-round of pictures.

4. Cut up photographs or pictures as in jigsaw puzzles
and let child reassemble them.

5. Conceal pictures or geometric forms with extraneous
lines; let pupil find the picture:

6. Use highlights Uagazine: "Find the missing object."

7. Show how abstract designsare-made up of_parts; show
how geometrical forms can be put together ,to make shapes.

8. Use Kohs blocks for making forms.

Prostig exercises: figure/ground and spatial relation-
ships.

10. Pupil is given three boxes arranged from left to right
as follows:'

a. contains beginning parts of 'words
b. contains vowels
c. contains ending parts of words

He draws a card from each box in turn, arranging the cards
in proper sequence and pronouncing the part he chose. He
must then pronounce the word. If a nonsense word appears,
child mp.ybo able to change it in one step- to a real word.-

11. Have purAl choose the similar form that has one factor
in corlmen 7,ith the stimulus.

12., Match column with the whole word in Column D

re Meo ber
nro too- Lion

i rc 11.7 in der

reminder
remember
protection
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10-

13. Lave child go exercises in "i'ollow the dot" books.

14. Present pu7.zles of three dimensional geometric figures
composed of smaller units to be taken apart and put
together nein. (commercially available.)

15. Offer hicIden figure puzzles such as those found in
comic section of Sunday newspaper. These can be
successfully thermofaxed to provide multiple copie3
if desired.

16. Par(:uetry sets and blocks are useful.

17. Accent or syllabication can be indicated visually.

e i ty dis con TIN ue

18. Show pupil a complex desian. Tell him to pick out a
particular shape.
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Strategies for Remediation of Fine Notor Problems

1. Trace from large geometric objects. Pave child cut out
object he traced.

2. lave child fit cut out forms into same size spaces.

3. Castinettes can be used to develop auditory sequencing
while using and controlling hand movements.

4. Use acoustic tiles as "marbleboards." Place marbles on
holes to form letters or words. Color coding may be used.
Guidelines may beindicated by teacher with masking tape.

5. Begin with simple paper folding activities; with more
able pupils extend to origami.

6. :activities such as coloring, cutting and pasting,
tracing, dot to dot pictures.

7. ETA dresnincT frames: individual forms, for buttoning,
zipping, snapping and buckling.

8. Use kitchen tongs to pick up and deposit, in a designated
place, objects of varying size .and shape; tweezers can be
used later.

9. Provide simple cut-out dot pattern and bright colored yarn.
Pupil threads the yarn through holes following pattern.

10. Activities from arts and crafts develop fine motor co-
ordination: finger-painting, knitting, and jewelry making.

11. i slot box with a hole for spools on the top, a slot for
string on one side, a triangle on the other can be used to
develop ranual dexterity. Child puts string, spools, and
triangles in correct slot.

12. ;: bolt and nut board 10" 12" 1" can be made by boring
holes in a piece of wood. Child inserts a bolt through
the hole and screvs the appropriate nut on it.

13. Learning to tie, button, lace and zipper as well as un-
tying knots (first in curtain cord, then in wrapping
string ancl yarn) are all helpful for developing fine motor
control.

14. Puzzlen, regboards, pounding- boards, hammer and nails, trac-
ing, cutting, coloring, and tearing are part of fine motor
coordination recommended by rink and Johnson.

15. Activities such ag weaving, sewing bean-bags, stitchery,
mosaics using seeds, beans, macaroni, pebbles, etc;
toothpick or straw shapes and sculpture; lacing; stringing
beads; drawing maps.
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Strategies to Improve Cognitive Skills

1. Work with a box of assorted objects; ask child to tell you
what each object is, then tell or show as many ways that
he can, how it is used.

2. Make up analogies of different types for children to solve.
Be sure child understands the relationship involved (se-
quencing, part of whole, composition, action, etc.)

3. Make charts divided into two parts. On each part put
different amounts of objects or numbers. Child points to
side with more or less. Using chart with three parts, use
similar pictures having child indicate more, most. least, etc.

4. Classification: Pupils answer question, "If you had one of
three wishes, would it be for fame, fortune, or for wisdom?
Distribute cards: each of which has a sentence telling what
some child would like to do (e.g., Susie wants to be on a
quiz show.) Child who receives card decides which category
it correlates with best.

5. Association: Give child a dozen or so objects. He groups
them according to use. If he has difficulty, indicate one
object and have him find others which could be used in a
similar way or for a related purpose.

6. Identification: show child object or picture of one. Ask
him to explain how it may be used or what it may be used
for.

7. Analysis: Take an imaginary or real trip through a grocery
store. Discern the logic behind the arrangement of items.
What items are placed together? Pave child describe how
he would proceed to set up his own store or shop.

C. Analysis: Consider a room in a home. What ,items Would you
enpect to find in that room. (example: kitchbn)

9. Analyze the various type faces used in newspapers/magazines.

10. Synthesis: for spatial organizatiqn practice fitting boxes
of various sues into a larger boA or bag.

11. Sort items such as nails, screws, etc.,
4

according to size.

12. Sort dried beans according to type (lentils, kidney, navy,
etc.) /-

13. Use attribute blocks for abstract classification.
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14. Use pictorial and verbal absurdities: child points out
incongruities.

15. Forming_ relationships---which of several specific items
belong together:

16. Making judgements in size; in weight: which of two pic-,
tured objects is larger in reality?

17. Making associations such as: Snow is white, grass is

18. Understanding causal relationships.

19. Sequence of ideas: h picture story is cut in parts and
pasted on cardboard. The leader mixes the cut-up pieces
and passes them to the group members. The child who
thinks he has the first part of the story tellq about it.
The others follow suit. Pictures are then arranged on
the chalkboard tray in proper seguence.

20. Which one doesn't belong? Name a group of four things.
Have child explain why one doesn't belong.

21. Nave the child name as many things as he can which belong
in one category. (Example: foods, colors, animals, etc.)

22. Exercises in which children must select a word to go with a
series of (liven words are useful for practice in classify-
ing ideas.

Example: July, May, spring March Saturday

23. Provide a list of words on the board;- each child reads the
words and arranges them in cateaoritp which you specify.

Words: blue horse red stone chair stool

Categories: Animals Colors Furniture

24. Make a comparison chart s Ch as the following:

The Beaver and the Groundhog
List and compare the tra'ts of the animals such as: food,
habits, means of protecti n, size, hibernation, kinds of
homes, appearance.

25. Summarize the main ideas of a story in seguence.

26. Retell in sequential order events selected from content sub-
jects. In relation to science: ttages in the growth- of a
given plant, the nine planets of the solar system according
to their distance from the sun, th% stages of the evolution
of the earth.
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Strategies to Improve Intermodality Transfer

Auditory-Visual

1. Assuming the child understands a high sound is "up"
and a low sound is "down", measures of music can be played
and the child can pick out the drawn staff showing the
notes that were played.

2. Use taped sentences and pictures to work with auditory
visual associations. Child hears a sentence and picks the
picture that goes with it. When child can read, the taped
sentences an dittoes with the sentence varying in some
way are used. ,'The child hears the taped sentence and finds

othe written one on the sheet that is just like it.

3. The teacher sas letter sound (blend or digraph sound)
and the pupil chooses the letters on a chart.

4. Teacher taps out letters on something
like a piano or a code key (th'at will sustain a sound)
using 'the florso. Code. The pupil identifies code .and
letter on a Norse code chart.

5. The teacher says a word, phrase, or reads a sentence.
Stlident identifies the sane word; phrase or sentence in
printed form.

6. Pave cards with pictures of items and part of correspond-
ing word. Jay part of word while shOwing picture. Ask
child to complete the word. For e::ample: under picture
of grapes write __apes and let child tell word and miss-
ing letters.
P

7. Place packages orseeds before child. Child then selects
in order, the packages whose picture has been named.

8. Describe an object in the room. Pupil must then find it
in the rooi.

9. A coding system can be set up, between colors and tones,
increasing in complexity as the child masters each exer-
cise.
Lowest tone- black; highest tone=white; Colors arranged
from light to dark as': yellow-brange-red or yellow-green-
blue. Child listens to tones on tape singly and then in
sequence. re must designate (colors in bo::es, numbers or
Tioints to colors on answer sheet) the sequence of the
color-tones.

10. A short story is read to child; he is asked to arrange a
series of pictures about the story in proper sequence.



11. Read a paragraph; child then selects from three pictures
the one which illustrates the story he heard.

12. Teacher taps out a pattern. Child poiLits out that pattern
from among many similar ,ones.

13. Using a bu2,zer board and pattern cards, the teacher uses
the buzzer and the student selects correct pattern visu-
ally representing what he heard.

'14.' One child is chosen "it"; he thinks of an object in room
and describes it. Pupils must guess what he has described.

15. Children listen to recording of animal sounds and point
to the picture of an Oimal that makes the particular
sound.

16. Developmental Learning Materials: "Auditory-Familiar
,Lounds" Tape contains fifty familiar-sounds; tape is used
with fifty flash cards and its purpose is to teach sound
skills and identification.

17. Using rhythm band instruments: "uditory Training" tape
provides a 1:.re-recorded series of instruments and patterns.
The tape is used along with actual instruents. Each
child has two instruments. Pupils play the Instrument
they hear on the tape.

18. Child can clan hands according to the pattern of a drum
beat.

19. Tlaunce a ball (children can have eyes covered) and have
children' imitate the rhythm.

Visual-rotbr

1, Hopscotch: one child demonstrate:7, a pattern and the ethers
I copy it.

2. Observe teacher mahing a sir!--:le raper nculnture and copy
it sten-b',' -step.

3. View F, pattern of dots or shapes. Locate the sane one by
touch from among a series' of natterns.

4. Show child picture of a shape: e;:ample, circle, triangle.
Ask him how many different marts of his body he can use
to make this shape.

5. Using an 7,tch-ketch, lay a maze pattern transparency
over the screen similar to those on i'rostig patterns. The
child rust coordinate dials to follow through the mazer.-
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o. Child who has difficulty reproducing what he sees may
benefit from tactile stimulation, body .eN.ercise and
temperature change. Letter forms can he reproduced in
sandpaper, warm or cooled wet sand or clay. 3alance
boards having letter shapes can be used for pattern

7. Ure Iontessori templates, Parc:uetry blocks, bead string-
ing, button and lacing activities.

8. "Simon :1i-lys" and other games involvinn imitations of
someone else's actions may be helpful.
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EXPERIMENTAL MODEL SCHOOL PROGRAM FOR CHILDREN
WITH LEARNING DISABILITIES .1970s

CASE HISTORY FORM -- Confidential

Name

Date of Birth

Address .TTaltham Sex M F

School

Interviewer

Date of Interview

Family:

Mother

Father

Other adults in household

.Waltham

Occupation

Telephone

143

Education Age

Number of rooms

Siblings: (all children beginning with oldest)

Name Age Grade :Special difficulties.

Any unsuccessful prehancies?

Paranatal development: Was there any difficulty experienced
with birth?

Was t' -!ere any difficulty_for baby after birth?

Weight Incubation. Oxygen

Feeding Paralysis Patterns

General comments (habits, characteristics)

Developmental Eilestones:

Talking Walking First words

Toilet ,4:raining Sentences
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- 2 -

Medical History

Age Duration of Temp. Complications Hospitalization

Measles

Mumps

Allergies

Chicken Pox

Infections

High fevers

Convulsions

Surgery

Other

Is there any noticeable language problem?

Is English the only language spoken at home?

How does. child use his free time?

Has he-many friends? A few,clese friends?

Any discipline problems?

How are eating habits?

4

What time does child go to bed?
(nightmares, bedwetting, insomnia)

Any comments as to coordination; balance; gait

Family History: Siblings, mother, father; mother's family,
father's family

Difficulties?

Laterality

Learning Problems

History of problem
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Audio-Visual Supplementation to Treatment

(Phase 2: Individualized Prescriptive Teaching)
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Audio-Visual Supplementation to Treatment

(Phase 2: Individualized Prescriptive Teaching)

Auditory

1. Listen and Do, Records and 'Iorksheets, Houghton Mifflin,
Boston.

2. First Talking Storybooks, Scott Foresman, New York.

3. Folk Tales and Fairy Tales from Many Lands, Eye Gate.

Visual

Program for the Development of Visual Perception,
Marianne Frostig, Follett Publishing CO., Chicago.

Auditory and Visual

Records and Filmstrips

1. Sights and Sounds for the Deaf, Department of
Health, Education and Welfare, Office of Education,
Washington, D. C.

Filmstrips and Records

1. Our Auto Ride
Chester, The Pony
Mr. Pear's House

4. The Mailman of Bayberry Lane
5. Hide Away Puppy
6. Choo, Choo The Little Switch Engine
Society for Visual Education, Inc., Chicago, Illinois 60614

Visual-Motor

1. Inquire - Visual - Motor Devekopment Program, Wyomissing
Corporation, Reading, Pennpylvania

2. Instructo-Kinesthetic-Alphabet Cards. Upper Case
3. Instructo-Kinesthetic-Alphabet Cards - Lower Case
4. Instructs- Kinesthetic Numbers,

Instructo, Paoli, PennsylvaniL,
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