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INTRODUCTION

. This report cover-s the final two years of operation

of the three-year ResearCh Demonstration Project entitled

"The.DeteCtion and. RemediatiOn 9f Learning Disbilities-."

The first year of operation served primarily as. a pilot

study wherein the technical pEoblems were. surmounted.and

was described-in two preVious progress report'q. Thedata

herein

14,

presented i s based on the following programs:

Summer; 1912
1972-1973
Suflmer, 1973
1973-1974.

Elementary School
Preschool-
Elementary School
Preschool.

TtYis report presents the hard scientific data derived from.'

analysis of experimental and control groups.'

I
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CHAPTER I

.

THE PROBLEM

The Statement of the_Problemr

This research evaluated the effects of methods of

remediation of learning disabilities in preschool children,

their perceptual ability, their motor skills,. and certain

aspects of their intellectual functioning.

Basic Hypothesis

It was hypothesized that an experimental group of

preschool children diagnosed as perceptually disabled

(dyslexic) on the basis of tarpful screening procedures and

subjected to remediationprocedures in an 8 month training

program and a control group similarly diagnosed as perceptu-

ally disabled would be significantly differentiated at

close of the experiment in perpeptual-ability, motor skilla

and certain aspects of intellectual functioning.and that the

experimental group would be significantly more affected in

these areas than would the control group, thereby being better

equipped-for genuine success in the regular school program.

The Need for the Stddy

An estimated 10-15% of the children in our schoolssuffer

from the perceptual- motor handicap known as dyslexia which

results in their experiencing grave difficultied in,speech,

-reading, writing, and spelling. These children'have normal



'visual and auditory acuity and are of normal or superior.

intelligenee but simply cannot acquire information from the

printed pagedwhen taught by the usual methods. They are

regarded by teachers and, sometimes, parents as naughty,

tad or aelinqu %nt, uncOopdrative, lazy, orrootionaily

blocked when, 111 reality, They are reacting to the constant

-
, failure that they experience in trying to learn by .the usual

methods.'' They constitute a sizable element of potential.hiligh

school dropouts.

Children having potential learning problems can be

detected at preschool level before.they experience crushing

academic failure and carry with them "soars for life with the

lurking fear that they may encounter tasktOhat even though .

they try hard will never KWUL_to-their efforts: The need

is for these children to be exposedto formative and corrective

influences so that -they will never have to suffer. The
V

evidence to date is that the effectiveness of reMedia on of

11perceptually disabled children.declines shhrply wit increasing

age to'the point where, if,they are not detected by the 5th,

6t4 or 7th grades, regardlessof the teacher or techniques

uses, only 10 to 10%-of them can be brought back to normal

grade work.
1

It is imperatfve to test the effects of remedial,

;47....
1Cruickshank, William.A., "The Problem ,of Delayed

Recognition and Its Correction", Keeney and Keeney; editors.
Dyslexia: Diagnosis and Treatment of Reading Disorders.'

. St.. Louis:, C. V. MostIfCo., 1968, p.192.

__,



techniques applied dt.the preschool -level upon subsequent

academic performance e.nd learning ability.

2a,



CHAPTER II

PROCEDURE IN COLLECTING DATA

The Setting

The data for this research was derived from preschool'

children residing in the Medel Cities vicinity of Lewiston,'

Maine. The' Model Cities area has a population of 11,025

individuals which represents 26% of the total city of

Lewiston popUlation Of 41,779 (1970 census). Nearly 1,000

children under_O years of age reside in this area. .This.

group provided a pool of several hundred 4-year-old children

froM which 61 subjects with pronounced dyslexic tendencies

were selected. The children in the program were selected by

screening a large group of children recruited through.

extehsive publicity. Initial recruits for screening came

from Head Start program applicants whose parents were "inter-

viewed and had administered to them the School Entrance Check

List.. Children appearing as possible dyslexic cases were

scheduled for full diagn stic testing. Contact -was made with

pediatricians, optometrists, psYd4atrListsl and psychologists

in_ the area for rjferraLof oade6 for testing? Newspaper

ads,
1
public service radio announcements,2 mimeographed flyers3

1See Appendix A

.2See Appendix B

lv
3See Appendix C
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distriouted through residents'in the Model Cities Area, and,

finally, public addresses by the project direCtdrto Head

Start parents meetings, Y.W.C.A. Mothers meetings, PTA
. .

meetings,- and service clubs were utilized to acquire referrals

of children -.for testing.

The reme4ial training program,for the children was
-$

conducted{ in a former publtc school building,, the Park Hill

School, of Auburn, Maine. For the purposes of _this research

project the facility was re-named the Learning Centera

title which seemed advantageous in being both concise and

meaningful. Through the volunteer labor of the staff, college

students, and parents the property. was adapted to provide-the

following facilities:.

2 Percept41-motor training rooms
1 Gross motor,training room
1 Applied skills room
1 Free play area
1 Dining area
1 Secretarial area
1 Testing room
1 Parents interview room
1 Kitchen
1 Outside play area
2 Washrooms and toilet falgilties

Research Populations

_Sixty-one preschool children with an average age of

4.575 years were selected on the basis of presence of extreme

symptoms of ledrning disablement as determined by the screening

tests. Thirty-five children were arbitrarily assigned to the

experimental group receiving specialized remedidtion, and 26

31
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children were assigned to the control group not enrolled in

a program of remediation. The two groups were roughly the

same in average age and percentage of males and females.

Materials and EValuative Devices

The following evaluative devices were used as indicated:

School Entrance Check List

Wechsler Preschool and Primary
Scale of Ihtellyence

Slingerlan& Pre-Reading Screening
PrOzedures

. Frostig DevelopmentalTest
of Visual Perception

Motor Task Test
4,0

Body Image Te"st

Walker Readiness Test

Bender Gestalt Test

(Initial screening)

(Initial screening pIuS
pre- and post- testing)

(Initial screening plus,
pre- and post -testing

(Initial screening plus
pre- and post-testing). 1m_,

0'

(Initial screening plus
pre- and post=testing)

(Initial screening plus
pre- and post-testing)

(Selective initial
screening)

(Selective initial
screening)

Illinois.Test of Psycho- 4Selective initial
linguistic Abilities scree .ng)

The above tests were administered by-four trained testers

in conjunction with consultants who assisted in the analysis

of test dAit, adVised in interpretation, and in some instances

engaged in direct,*administration of the tests to the children.

School Entrance Check List

4 The School Entrance Check List was uscid as en initial

32
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screening device to collect
.

relevant social information and

to discover the possible presenCe of characteristics associated

with the syndrome of childhood dyslexia. The /it..items on this

check list nave been extracted frowthe full Dyslexia Schedule

as those most discriminating for purposes of routine survey or

screening. Six,or more "adverse respOnses" are regarded as

probably a necessary condition for the diagnosis of dyslexia.'

but not a sufficient condition) Content validity, concurrent

validity? and construct validity of the Dysle7x5.a Schedule and

the School Entrance Check List have been substantiated. The

test-retst reliability of the Dyslexia Schedule., from which

the School Entrance Check List has been derived, is .92. -n

this research the information for the School Entrance Chock

List was acquired by the parent-educationspecialist through

direct interview with the parents.

Wechsler Predchool and Prim: Sca = of Intelli ence

The Wechsler Preschool and Primary Scale of Intelligence

is designed especially to adequately appraise the abilities

of the preschoolfochild. It is specifically designed for use
IP

with children of ages 4 through 61 years. This intelligence

scale cApists of eleven tests, six verbal and five performance

thus yielding a Verbal I.Q.,-a Performance I.Q. and a Full

--------------.
/

'McLeod, John, .P/slexia Schedule and School Entrance Check
List Manual. Cambridge; Educators PAIL:thing Service, Inc:,

,7p717
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Scale I.Q. The here are deviation which take

(,,into cOnsideration the relationship of the child's score to

the mean of his age group. The raw scores of each test are

converted' into sealed scores scale with a mean of .10 and

a. standard deviation of 3). The-purposes of the use of this

test in *the present research were several-fold. First, it

was used to assess the general intellectual level-of the 1

child to determine if he qualified intellectuallpfol4.admisz,

sion to the program. Secondly, it was used diagnostically .as

i

an .indicator of dyslexic symptoms on the basis of certain

typical patterns of responsed. Thirdly, it was used as .an

_instrument to assess gains in intellectual deve pment

, through pre- and post-teeting. Complete reliabi ity co-
t

efficienis have been detexlmined for the individual tests
A

at the various age levels with the verbal IGI.x*the p;er-

formance I.Q., and the Full Scale I.Q. averaging at all age

levels .94, .93, and .96, respectively.

Slingerlanleadi.rdPiijarviainillrosLedures

The purpose or this device N. . . 1113 to find, among

children having aVerage to superior' intelligence,-theones

who make. errors in perception and recall of language symbols,

which often indicate specific language disabilities."1 The

1Slinge.rZand, Beth
-
H., Teacher's Manual to Accom an

Pre - Reading Screening Procedures- Educators Pub is ing Ser-
vice, In.., p. l;
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screening tests help to identify first ,Graders' academia-needs

Such as'general readiness, immedltely p-esent specific

learning disability,' potential learAing disability, and deeper-

problems requiring referral and- further testing. The tests

are designed for children *ho have not yet been introduced to

reading. Children may be tested individually or in groups up

to 20 depefding on their maturity. I

Frosti -Developmental Test of Visual Perce tion

The Frostig Developmental Test of Visual Perception is .

designed to measure five opertionlly7defined lox4ceptUal

Skills, as follows:

Eye-Mator Coordination
Figure-Ground
ponstancy of Shape
Position iri Space
Spatial Relationships

The subtests were selected for their relevance.to school
%

performance particuSard; reading and writing. 'Sccire-S' on the

test correlate with reading achievement in tine normal firsts

grade classroom between .40 and .50. Since reading is dependent_

upon perceptual abilities, it becomes important to detect

per,peptual dysfunctyln or lag at. an early age. The authors

. . research has shown that visual per-

regardless of etiology, can be ameliorated

by /specific training."1 The resultsof,the test are 'Interpreted

contend that their ".

ceptual difficulties,

1Frostig, Marianne, aslow, Phyllis, Lefever, D. W., atd
hWittlesey, J. 11# 13., Aaministi'ation and Scorin Manual, ThP
Marianne Frostift, Developmental Test orVisua ercentionC1763
.41andardization. Palo- Alto, UraiirniEirnrieult2hg Psychold-gists
Press, 1964, p. 6.
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.

in terms of raw scpes, scale scores, perceptual age
. !,

.
equiValents and p-:trceptil/al quotients: t

.,

.V.otor Task Test

This test involved the assessment. of the following gross

motor skills: walking a, balance beaM forwards, backwards,
4

and sideways; julLping rope; skipping; hopping on the right

foot, on the left toot, b.nd,on the right foot and left foot

alternately;-throwing and catching a ball; and, finally,

1)c).uncing.a ball with the right hand, the left hand, and both

lianas. Thes4 activities were- filmed on super 8 movie film

pre- and post- ang, then each activity was viewed on a movie

'Escreer
.

:end rated on a 5-point scale1 for skill of performance

by b' judges. The ratings of the judges were averaged for the

final score. Although the viewingelv the judges tiere

simultaneous, the pre- and post-films presented in random

order, theirratings were made independently and discussed

after each subject was viewed. This, a shared, stable frame

of reference for judgMent was maintained.

''See Appendix D.
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Iralker Readiness Test for Disadvattaged Preschool C:nl_dren
411 I

'.Chis test was scectfically designed for assesin:4.

nesses of` culturally disakyantaged preschool children enrolled,

in Head Start and Day Care Centers throughout the United States.

The test contains items ". . :based on pictures and symbols

which do not require reading ability but -Ihich llould test El:

child's listening ability; visual acuity; imagery; ability to

follow instructions; and recognition of sim1).arities, differ-

ences, numerical analogies, and missing parts.JI1. The score is

the number of correct answers out of a possible 50 points.

Tuffs score is then interpreted in terms of percentile

based up9n extensive normative group!: This test was used

in this present, research project in special cases where

cultur:al disadvantage add verbal limitation due to' bilingualism

were severe.

Bender-Gestalt Test

The Sender- Gestalt test is based upon designs originally .

'Education News Services, Prep Brief 22. "A Readi-

ness Wst for Disadvantaged Preschool ChtIgren,"t-U.a. Depart-
ment of Health, Education, and Welfare, Office of Education/
National Center for Educational Communication, p. 3.

37
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used by Wertheimer in his studies of visual perception. The
0
subject isu required to copy each of nine simple desi6ns on a

sheet of pal;dr.- -Although he attempts to quantify responses

to the test have beenlilited, the test is widely used as a
7 I

clinical-instrument-to estimate maturation, intelligence,

psychological disturbances, the effects ,ofinjury to the

Cortexr and the effects of convulsive therapy. The research

literattire ouppdrts the contention that considerable dis-

criminating differences in terms of capacities of individuals

to respond to the total stimulus situation can be found, In

the present research this test was selectilly used with

various subjects in . search of deviant responses indicative of

perceptual problems.

Illinois Test of Ply21121112gaLltiltitA

The ITPA is a battery of ten basic-tests and t'wo supple-
..

mentary tests designed to differentiate and abbess various

facets of cognitive ability relating to Osgood's principles

of the communication process. The, authors assent that 3its

-objective is to deliteate'epecifiC abilities and disabilities

in children.lh order that remedlation Ray be undertaken %then

needed."' It serves as a model both for diagnosing learning

. problems and for ptogramming remedial proccedur s. The authors

111

'Kirk, McCarthy; J.J., and Kirk,
Manual: Illinois Test ol Psycholingiistic
Edition. University of Illinois, 1968, p.

38
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-further nssert that "the-ITPA bears the same relati-on to the

field of communication ttnd learning disorders that diagnostic

reading tests bear to the field of,reaaing."1 The twelve

subtes of,the ITPA are as follows:"

1. Auditory Reception
ti 2. Visual Reception

3. Visual Sequential Memory
4. Auditory Association

Auditory SequeAtial Memory
6. Visual Apsociation
7. Visual osure
8. Verbal Expression
9. .Grammatical Closure

10. Manual Expressio.4
11. Auditory Closure
12. Sound Blending

In this present. research the ITPA was used selectively for

diagnostic purposes and remediation procedures.

Content/ and Methods of Remediatton

Tue staff consisted of the following members:

1 Project-director (part-time)
1 Assistant project director
1 Parent education' specialist
2 Perceptual-motor specialists
1 Gross motor specialist
2 Te,tehing-aidqs
1 Secretary (part-time)
1 Cook (part-time)
1 Cook-aide (part-time)
1 Cubtodian (part-time)
4 Drivers,(part-time)

41/..---
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3 Aides from Neighborhoed Youth Corps
6 Volunteer college students'

Although members of the staffhad prior experience

working with preschool children, intense preliminary and

ec-ntlnuin6 training for work with perceptually disay.ed

children was necessary. A week of training before the

program. began employing outside consultants in the general

field of dyslexia and experts in the training of preschool

children was carried out. Attendance of both Head Start

training sessions and conferences on learning disabilities

as well us visitation of nursery schools provided continuous

motivation and guidance. In addition, staff meetings were

held at the close ()leach day's sessions for the immediate

handling of problems, the discussion of the needs of

individua'1, children, and the reporting of pr4gress.

The program was run in two'separate sessions. One group

of 16 children attended in the morning and another group of

similar size attended in the afternoon. The remedial training

was based upon four.35 minute periods fitted into a schedule

'These students averaged approximately 5 hours-each week
working with indi'vidual cases needing special help such as
'speech therapy. -Two extreme cases were transported weekly

, to a speech therapist who not only worked with the children
but instructed the college students in carrying out weekly

-astignments with each child. This work was carefully super-
vised by the project director and independent study credit
was earned by the students from Bates College.

40



as follows:
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8;45 -9:009:00 Snack
9:00 -79:35 let Period
9 : 35 -10:10 2nd Period
10:10 3rd Period
10:45 - .20 4th Period
11:20 -1 ;. 0 Lunch
11:40 -11:45 Brushing teeth
11:45 -12:00 Outside Play
12:00 Return home
12:00 -12:2b Lunch
12 :20' -12:25 Brushing teeth
12:25 - 1:00 .1st Peri6d,
1:00 - 1:3* 2nd Period
1:35 - 2:la 3rd Period
2:10 - 2:45t4th-Period
2:45 - 3:00 Outside Play
3:00 Return home

.Each child spent a full period in. each of Lour classifications

of activity,consisting-of the following:

Perceptual -Motor Zraining
Applied Skills;
Gross Motor Training
Free Play

The activities employed under these four designations

Were derived from a wide range of sources of which the

following were representative:

A Creative Guide for Preschool Teachers Joanne
WeetiTirTanshing EdudantUigrE;rvices,

Racine, Wisconsin (1965)

Activities for- Developirlg Visual Perce tion,
Polly EiHamann, Academic Therapy Rib feat ons,
San Rafael, California, 94901 (1970)

Daili Sensorimotor Training Activities, William T,
Braley, Geraldine Konickit, and Catherine Leedy,
Educational Activities, Inc., Freeport, N. Y. 11520 (1968)

Developmental. Se uences of Force tual-Motor-Tasks,
liryant J. Crattyl ucationa Activities,- nc.,
Freeport., 11520

.or
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Viovement, erception and, Thought, Bryant J. Cratty,
Educati Fieeport, Ne Y. 11520 (1969)

Perceptual Trait in ActiVIties, Handbook, Betty Van Wits6n,
.%saPhers Co eget pluftbiar University, N. Y., N. Y. 1002?

A

"
Teacher'e Guide to accOmpany Early Childhood Curriculum:
A Piaget Prograda,Celia is endler LavateIli, American
:"&ience'amd EngineefTEWT-Ino. New MIT(INVO)

The RemediationlgijanzaLlg
Tgailiiiii-Vairgfiene,-.1.10.1b AI

Teaching Seneory-Mo
?Therapy PublicatLons, San.

Disabilities-, Robert E. Valett,.
to, California

for Experiences, Academic
Tifeel, California

The heart of -the remedial approitch`was the perceptual-
.

Motor training Witch took two 'small rooms with .2 .

perceptual-motor ppecialists, each with -2 chiIdren)t a time.

Thus, with 2 perceptual ,motor specialists, 4 children could

be dealt-iAth 'during each of_ the tour. 35 minute

The perceptual=moter activities were aimed

the following areas of skill:

Visual perception
;Auditory perception
Kinesthetic perception
Tactile perception
Laterality
Directionality
Time orientation
Fine motor control
Conceptual: classificatioh, number,
measurement, space and seriation.

S

periods.

at developing

An important part oT this training was The FrOstig Pro4ram

for the Development of Visual Perception which utilizes Iork.

sheets designed to-develop ikillp in the following areas:

Visual-Motor Coordination
Figure-Ground Perception.
Perceptual Constancy
Position in Space
Spat .al Relationships
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4

It IS.described by the authors as ". . . intended to be both

corrective and Preventive"1 and ". for use not only by
tl

specialists in the,field of visual perception training, but

also by regular primary grade,teachers and by teachers-of

special classes for children with learning d.ifficulties."4

This material was used daily for part of the perceptual -motor'

training period with each child:

The further development,of-the various relevant areas of

skill was attempted by making use or carefully selected

materials expresbly designed and commercially,proauced for

the designated purpose and by. employing activities recommended

by experts and accomplished workers in the field. -The

perceptual -motor training curriculuM thus included a wide

range of paterials with their directed uses and other activi-
,

ties of which the ,following are representative:

Materials
.."-7118Iock desigris

Number puzzles
Fla0 cards
So.und pictures
Geometric forms
Kinesthetic alphabet cards
Felt shapes
Beaded numbers.
Tape markers for hand and,foot
Space-concept cards

41 t'
Frostig,,K. and Horne, D. Teacher's Guide.

Program for the Development of Visual Perception.
oliett IncITTIonal Corporafilin, 1964, Preface.

?Loc. cit.

The Erilstils
racagb:
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t Playskool clocks
Bean bags
Cuisendire rods
Cuisenaire geometric form boards

"Color pictures
Abacus
Piaget demonstrational materials
'heading Readiness Cards

Activities
---VTFualmemory exerciedk

auditory memory exercises
anning activities.

Sorting activities
Spatial concept activities
Card games-
Printing
Paper folding
Indicating time and days of week
Bead stringing
Chalkboard drawing and -number writing
Visual Tracking .

Cobrdination aOtivites with bead bags,
suspended balls, etc.

Putting correct number of objects in
numbered cups and other counting
activities

'Similarity and difference recognition
activities

Picture Interpretation

Furthermore, whatever techniques, in keeping with s d

theoretical orientation, that an insenious teacher could)

devise were. utilized.
4

The applied skills. activity was an extension 'of ,the

perceptual-plotor training into a group setting of four

-

children engaging in game-type activities designed to main-

--tato a high level of motivation. This_Was 'panned by the

perceptual. -motor specialists in conjunction with a teacher-.

aisle-and conducted by, the teacher -aide Who -was assisted by'a

ybunger member from the Neighborhood. Youth "Corps,

,44
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.

There wasercontinuous conscious effort to integrate these

activites with the specific training the children received

from the perceptual-motor specialists. The activities employed

here could be group'ed within the following four categories:

Arts_ and crafts
Group games and activities
Dramatic play and language arts
Individualized activities in a group setting

Drawing, pasting, cutting, printing, and weaving were the most

frequently employed arta and crafts. "Simon Says," circle

games .involving coordination and,recognition of laterality,

singingp.bingo, and diversified recognittbn games were typical

group activities. Dramatic play and language arts, effective

in developing the expressive qualities of children, included

acting out favorite children's stories, imaginative play with

dolls and kitchen facilities, -and finger plays. Finally, many

individualized activities enhanced by the'social facilitation#

of a group setting were 'Found :effective. These included

assembling children's jigr.saw puzzles involVing recognition

of congruities and figure-ground distinction, buildirig with

blocks, practicing activities such as zipping, tying and

buttoning, playing with cars and trucks, utilizing a motorized

rotary pegboard; operating a VAKT integrator and engaging in

numerous sorting and counting-activities..

The free play activity was supervised by a teacher-aide

assisted by a perboli ffom the Neighborhood Youth Corps. The

purpose of tnis activity was primarily to furnish relaxation

4;
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for the c4ild in 'the midst ora fairly rigorous structured .

program. The activities had certain remedial value by

supplementing the more structured coordination activities

with tricycle riding, pawing and nailing together soft celotex

at a workbench,.climbing,on jungle-bars, playing in a sandbox,

bowling, playing with modeling clay and water painting. In

addition to the-indoor basement area where the aforementioned.

activities took place, there was an outside play area equipped

with, swings, slides, climbing bars, and a sand box.

The Gross-motor training was conducted by the specialist

in that area working with 4 children at a time in a large

carpeted room equipped with gymnasium mats and designed for

comfoit in the execution of physical exercises. The Gross:.

motor specialist was assisted by a,younger member from the

Neighborhood Youth Corps in a wide range of activities

including the following:

Coordination exercises to music
Marching'to musical rhythms
Dancing
Skipping
Jumping rope
ThTowing and catching ball-
Bouncing a ball
WO,king on a balance beam
Stdnding on a balance board'
Crawling,
Walking
Running
Turning
Systematic relaxation

The-activities were utilized primarily to develop the.gross

motor coordination upon which fine motor skills such afthand-
.

writing may be:based. In addition, 'these activates served to.
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reduce neuromuscular tension and to inkrease strength and

endurance.

The arbrementioned techniques of remediation were fitted

into the` context of A therapeutic relationship between each

staff member and each child. Furthermore, a relationship of

trust between the parents and the staff was fostered by the

parent-education specialist who also served to inVISgrate the

work of the staff with other commun'Ity agencies.



CHAPTER III

RTSULTS: TMATMENT AND INTERPRETATION OF DATA
(1972-103)

Statistics ILIALsiaalag the Co arability of arsups

The* assumption that experimental and control groups

were comparable with regard -to sex and age is supported by

the data indicated in Table I, page 23. The diffei*ence in

the composition of the groups in regard to sex is only 2

per cent. The ranges, means, and standard deviations of

age are closely comparable. The F and "t" ratios indicate

no significant difference betWeen the groups in age.

A

48

I.

6

4



TABLE I

Description and Comparison
0 _Preschool Experimental and Control Groups

with Regard to Sex and Age
(1972-1973)

x erimental

Male Female

14

440-

N 21

Pei.centage 60
6,

Age
Mean 4.69 4.39 4.68 4:46

Range , 3.33- 6.17 4.00-5.00 3.92-5:75 3.58 -6.Q0

Meanc 1 4.56 4.59

- S.D. , .5719 .6437

Control

,Male

15

58

Femal

11*

42

F

Itti
ti

1.2668

.2087

Not sighificant, at .05 level of significance
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The similarity of the-two groups in terms of sex and

intelligence is indicated by Table II, page 25 , shawin6

v'bal 1.4., Perfvaheej.Q., and full scale I.q.,

measured on the Wechsler Preschool and Prillary Scale of
1114,

Intelligence. The F and "t"_ ratios indicate no significant

differences between groups in intellig1hce:
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TABLE 11

Description and Comparison
Of Preschool Experimental and Control Groups

with Regard to Sex and Intelligence
(1972-1973)

Ex erimsntal Control

Male- Female Male Female

Verbal IQ

19 14
C-

15 11

Mean 99.37 94.14 95.20 103.64

Range 61 -121.. 81-110 72-124 74-144

M6an 97.15 98.77

S.D. 13.6247 16.3983'
F 1.4485

'Ott,

PEtrformance IQ
---4Mean ,

Range

Mean

S.D.

F
11 tlt

-104.68 106.79

69-139 88-127

105.58

16.0954

44.4138*

1.0492

1.3262*

98.60- 101.55*

74-129 66-142

99.85

16.4801

Scale IQ
4.

"lull
Mean 102.05 100.29 86.47- 103.36

Range 61-129 84-117 73-129 67-147

Mean 101.30 99.38

S.D. 15.27 17.60

1.3282

dtt, .4478*

* N of significant at the .05 level of significance

it
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The similarity of the two groups is further shown by

comparisons of pre-test scores on the following tests

indicated by the respective tables:

Wechsler Preschool and Scale of Intelligence,
Table III, page 27

Slingerland Pre-Reading Screening Procedures,
Table IV, page 28

Frostig Developmental Test of Visual Perception,
Table V, page 29

Test of Motor Tasks, Table VI, page 30

However, since this research is concerned with gains scores,

differences between groups in initial ability would not

invalidate a comparison of the groups.
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TABLE III

Comparison of Pre-test Scares of Preschool Exper4lental
and Control Groups on the Wechsler Preschool

and Primary Scale of Intelligence
) (1972-1973) .

11

Scaled Score
Test N -Mean Range S.D.

Information *E 33 9,3030 "5-14 2.7327
**C 9.884§ 3-15 4 2.8330

Vocabulary 33 \I- 9.5757 6-13' 1.9044
0 C 26 10:1923 5-16 2.9667

Arithmetic E 10.3333 1-17 3.3416
C

.33
26 9.2308 2-16 3.24N1

Similarities 4 33 11.3939 4-19
C 26 10.3846 6-19 '3.2751.

F Comprehension E 33 10.0606 2-15 3.2415
. C 26 9.3913 3-19 3.7263

Verbal Score 33 47.8181, 19-67 10.8554
C 26 49.1154 29-85 12.9346

erbal I.Q. E* 33 97.15157 61-121 13.6247
C 26 98.7692 72-144 16.3983

Animal House E 33 9.6969 4-17 3.1769
C 26- 9.18077 5-18 2.8568

Picture Completion E 33 11.6666 7-16 2.3273
C 26 10.9231 5-18 3.1739

Mazes E 33 10.6060 1-17 3.2876
C 241 10.2500 6-18 3.0108

1
Geometric Design E

C
32 11.5625
26- 10..0000

5-17)
3-17

2.8841
3.3941

Brock 'Design E 32 10.90,62 4-.17 2.9877
C 26 9.2692 4-47 3-.1567

Performance Score E -33 54.0606 27-79 11.9109
F 26 49.8846 25-81 12.4268

Performance I.Q. 33 105.5757 78-139 16.0954
C 26 99.8462 66-142 16.9486

Full Scale Score E 33 101.8787 46-138 21.3596
I. C 26. 99.0000 V1-166 24.4801

Full Scale ,E 33 101.3030' -61-129 15.2715
C 26 99.3846 73-147 17.6002

1.0747

2.4267

1.0629

1.0018

A.:3214

1.4197

1.4485

1.8598

1.1923

1

1.3849

1.0885

1.1088

1.3135,

1.3282

* Experimental Group
** Canty?). Group
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TABLE IV

Comparison of Pre -test Scores of Preschool Experimental
and Control Groups on the Slingerland Pre-Reading

'Screening Procedures
(1972-1973)

Cate br N

Letter *E- 33
Discrimination **C 26

Word
Discrimination

Discrimination
-Memory

Copying"-

Copying-Memory

Auditory
Discrimination

Letter Knowledge

ReVersals

Transpositions

Inversions

Rotations

Substitutions

Total Errors

Auditory"Test'
(Number Rigbt)

Auditor Test
(Number Wrong)

E 33
C 26

E 33
C 26

E 33
C 26

E 33
C 26

E 33
C 26
E 33
C 26

C

C

E
C

E 33
C 26

E 33.

C 26

E 33
C:

-E 32
C 26

E 33
26

33
26

33
26

26

(Errors)
Mean

4.3333
3.6538

5.0606
4.7307

5..5455
5.2692

5.8788
5.3461

9.2424
8.1538

4.1212
3.8076

9.6970
9.7692

3.4546
6.2692

4.3636
2.7307

347576
4.4230

.8788
1.1538

31.3333
23.1153

43.9394
40.6153

12.4063
15.4782

11.1563
7.9565

Range S.D.

2 -6 1.0508
2-5 1.5477

2-8

2-8
2-9

4-6
2-7

2»10
0-10

2-8
1-8

2-16
0-16

1-8
2-12

1-8
0-5

1-7
0-10

0 -2

0 -8

11-43
0-45,

24-53
9-57

0-24
6-24

0-24
0-18

1.2733
1.6627

1.5631
1.9299

.4151
1.4125,

1.6589
2.6335

1.8668
1.7209

4.2388
4.2266

2.0170
3.1312

1.8169
1.4299

1.6399
2.8167

.8200
1.7364

7.3343
10.2267

7.1324
9.4406

6.5838
5.6397

6.6726
5.0405

2.1693

1.7051

1..5243

11«5790

2.5201

1.2020

1.0057

2.4099

1.6145

2.9501

4:4840

1.9442

1.7519

1.3628

1.7524

* Experimental .Group
** Cdntrol Group
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TABLE V

Comparison of Pre-test Scores, of Preschool Experimental,
and Control Groups on the Frostig Developmental

Test of Visual Perception
(1972-1973)

-1-§EW.iiSac1:e
Cate or N Mean Ran e

Eye- -Motor *E 34

Coordination **C 24

Figure Ground E 34
C 24

Form ConStancy E 34
C 24

Position in --E
Space _C 24

Spatial Relations E 34
C 24

rTotal Er 34
C 24

Perceptual E 34

Quotient C 24

* Experimental Group
* Control Group

_

8.5000 0-12 _2.1213
8,3333. 7-13 1.9034

8.9412 0-13 2.5339
9.0000 6-13 2.1264

9.3235 0-16 3.8275
10,7083 4-16 3,1472

9.1176 % 0-13 .2.4342
9.7083 7=-15 2.2932

9.6471 0-12 1.7902
9.5833 6-10 1.0598

45.5294 0-4 'IO.::?2
47.8333 33-65 9.9873

90.8529 0-134 23.9483
96.1666 65-123 16.7945

1.2420

1.4200

1.0433

1.1267

2.8533

1.7786

2.0333
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TABLE VI

Comparison of Pre-test 'Scores of Preschool Experimental
and Control Groups .on Motor. Tasks

(1972-1973)-

0111
Task Mean Ran S.A.

Balance Beam
Forwards

Balance Beam'
Backwards

Balance'Beam
Sideways

Jumping Rope

Skipping

Hopping
Right Foot.
Hopping
Left Foot

Hopping
Alternate Feet.

Bouncing tall
Right Hand

Bouncing Ball
Left Hand

Bouncing Ball
Both Hands

Throwing and
Catching

aE 35-- 2.5476
**C 24 2.8145

...

E 35 1,9690
C 24 2.3874

E 35' 2.0166
C 24 2.5374

E 35 2.6405
C. 24 2.1541

E 35 2.6357
C 24 1.7784

I(\C

E 35 2.5809
C 24 2.5124

'E 35 2.3333
24 2.2159

E 35 1.7833
C 24 1.6791

E 35 2,2357
C 24 2.0867

E 35 1.9952
C 24 1.8854

E 35 1.8714
.0 24 1.9013

E. 35 2.8262
C 24 3.3284

1.00-4.33
1.66-4.66

1.00 -3.66
1.20-3.33

1.00-3.00
1.00-4.00

1.00-4.33
1.00-3.75

1.00-5.00
1.00-5.00

1.00-4.00
1.004.33

1.00-4.33
1.00-4.33

1.00-3.66
1.00-4.00

1.00-3.66
1.00-3.66

1.00-4.00
1.00-4.00'

1.00-4.00
1.00-3.44

1.00-4.66
1:00-4.60

1.0442
,8532

.7728

.6187

.8541

.8153

1.0759
.6930

1.3727*
1.1728

.1.2143
1.0547

1.1681
1:1191

.668

.9031

.9046

.7375

:k93
.9368

.9046

.7869

1.0709
..9046

* Experimental Group
* Control. Group

5G

. A

1.4978

1.5601

1.0974

2.4103

1.3690

1.3255

1.0894

1.0608

1.81a71

#1.0384

1.3215

1.401411.1.
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Statistical procnduee

In'o'der to`determine the extent of remediation of

learning isability,in an experimental group and a control

group by valuating each group prior to the training 'and

after the training for certain aspects of intellectual

ftnctionirig, Perceptual ability, and motor skills, the

"t" statistic for dependent paired data was used. The

following, steps were taken:,
.

1. The scores for eachineasure, pre- andpost-, were

obtained for each subject in the group.

2. The difference between each pre- and post-score for

each, measure was obtained for each subject in the group,

3. This data was entered into a Monroe Model 1930 electronic

display calculator for statistics prtogrammed to calculate

the t-statistic for dependent paired data according to 7.

the following formula:

td
a- 2 - 2r6- r

y x y

n

1

where = Ex =
'

cr, = standard. deviation of X;
n

$17y = standard deviation of Y; r = correlation

coefficient.

1 Operating Instructions: Model 1930 Electronic pispia
Calculator for Statistics. Orange, New Jersey: Monroe,
The Calculator Company, 1974, p. 2?.

57
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Going into the "t" :Gables with n-1 degrees of freedom,

it was pOssible to determine whether these differences

were significant at the five per cent level of confidence.

The means and standard deviations of the differences of each

measure indicated the extent to which the training objectives

were attained and the measure obtained with th "t" formula

indicated whether or not these differences were significant
w

at the centfive *per ceit level of confidbnce.

In order to make an intergroup comparison the pre-.

to post-test differences of the' experimental and control

groups were entered into the Monroe Model 1930''Ca1culator

set to analyze the data with the t-statistic for independent

X and Y data according to the following formula:

t . =
7

- IT2-+ (n 1)C r2 1
V _Y_ (---

n + n - 2 nx
n -

x y

1

where: X = r'X -; Y = 174 y t1 = standard deviation of
nx ny

X sample; cry = standard deviation of Y sample.

Going into the "t" tables with n + n 2degrees of freedom,

it was possible to determine whether these differences were

significant at the five per cent_ level.

1Lo6..cit.
OMM.M.M

-5 8
-r
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Thb initial comparability of groups was determined

by assessing means, ranges, standard deviations and F

ratios. The F ratio indicated degree of homogeneity

according to the following formul4:

larger variance
smallef variance

rra2
-

2 0

where: Eld? sum of squares of the sample.

J..Pvi fundamental Statistics in Priycholosx
and EdOcation New York: McGraw-Hill, 1950, p. 232.

59
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Extent of Remediat ion in Experimental Group

The first problem. was to determine the extent of

remediation -in an experimental grodp composed of learning

disabled preschool c'1ildren by evaluating the group prlor

to the training and after the training period for certain

aspects of intellectual functioning, perceptual ability,

and Motor skills.

Gp.



statistics on thc Verbal Tests of the
Wee s er Pres() oo an r m ry

Scale of intelligence

Table VII, page+36 , presents the mean pre-test, post-
.

test, and gains scores, the standard deviations of these

scores, and the "t" ratios LLof thaexperimental group on the

verbal tests of the IIPPSI. Examination of Table VII reveals

that highl3f significant gains were made on the arithmetic
rt

subtext and on the overall verbal score. Gain on the
75

information subtext was positive but beneath the level _of

statistical' significance. The remlning verbal Ibtests

showed nonsignificant gains or nonsignificant losses.

ti
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tABLE. VII

Mean Pre-test, Post-test, and Gains Scores of Preschool
51perimental Group on the Verbal Tests of Wechsler

Preschool and Pri ar Scale of Intelligence
01972- 973) 4

11.

(Scaled Score) Level
Test*- N Mean S.D. "t" of Si .0*

Information Pre-
Post-
*Gains

Vocabulary Pre-
Post-
Gains

Arithmetic Pre-
Post-
Gains

Similarities Pre...

Post-
Gains

Comprehension Pre-
Post-
Gains

Verbal Score Pre-
Post-
Gains

33
33.

9.3030
10.0000

2.7327
2.4874

.6969 1.9761 2.0260

33 9.5757 1.90-44
33 10.0000 2.2500

.4242 2.0771 *1.1733

33 10.3333 3.3416\
33 11.3939 2.4101

1.0606 2.1204 2.8733

33 10.0606 3.2781
33 10.0303 3.6379

-0.0303 3.3305 .0523

33 8.8485 3.2415
33 8;7273 3.356'6

-0.1212 2.2326 .3119

33 47.8181 10.8554
33 :50.6060 10.8482

2.7878 5.3077 3.0173

.10

N.S.

.01

N.S

.01

* Pre-test scaled score subtracted from post-te4 scaled score
** Level of significance on two-tailed test

(4.

62
,71



Statistics on the Performance iTests
of the weciii115FTWIT6H35rad Primary

Scale 6YTaRlicaflact

Table VIII, page 38, presents the mean pre-test, post-

test, and gains scores, the standard deviations of these

scorea; and the cit° ratios of the experimental group on the

performance tests of the WI WI.

Examination of Table VIII reveals that significant

gins were made on the animal house'subtest and on the

overall performance score.- Gain on the block design subtext

was positive but beneath the levei, of statistical significance.

The remaining performance subtests indicated nonsignificant I

positive or negative gains.

I

9
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TABLE VIII

ttesittest, and Gains Scores of Preschool
Experimental Group on---=th-orformance Tests of Wechsler

Preschobl and Primary Scare"--of---Intelligende
(1972-1973)

(Scaled Score) A Levei
Tet N Mean S.D. 'fltp of Sic .

w

Animal House Pre- , 33 9.6969 3.1769
Post- 33 10.9696. 2.4042
*Gains 1.2727 3.3473 2.1842 .05

Picture Completion Pre- 33 11.6666 2.3273
Post. 33 11.6060 2.7719 -

. 4

Gains -0.0606 1.999b .1741 N.S.

Mazes Pre- 33 10.6060 3.2876
0 Post- ',33 11.1818 3.3676

Gains 0.5758 3.3543 .9860 N.S.

Geometric Design Pre- 32 11.5625 2.8841
Post- 32 12.2187 2.5994
Gains 0.6562 2.4965 1.4869 N.S.

Block Design Pre- 32 10.9062 2.9877
Post- 32 11.8437 2.9524
Gains 0.9375 2.8504 1.8605 .10

Performance Score Pre:- -33 54.0606 11.9109
Post- 33 57.3030 10.6315
Gains 3.2424 .7.5533-- 2.4725 .05

Pre-test scalpel score subtracted from post-test scaled score
** Level of significance on two-tailed test

04



Statistics on the. Verbal Performance and Full Scale
liatppores of the Wee s er 'reso o and Primary

PFiilWatgTirriThce

Table IX, page 40 , presents the mean pre -test, post-

test, nd gains scores, the standard deviations of these

scores and the at" ratios o-r the experimental group on the

verbal, performance, and full scale I. Q.. scopes of the

WPPSI. The gain in verbal I.4.ae well as the gaing in the

full scale score and full scale I.4.' were highly significant.

Also, the gain in performance-I.Q., was significant.
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TABLE IX

Mean Pre-test, Post-test, and Gains Scores of Preschool
Experimental Group is Verbal I.Q., Performance I. and

Full Scale of the Wechsler Preschool.
and Primary Scale of Intelligence

(1972:-1973)

Mean S.A. "t Level
of Si

Verbal I.Q. Pre- 33 97.1515 13.6247
Post- 33 100.5758 13,57,09

* Gains 3.4243 *6.6192 2.9718 .01

Performance E. Pre- 33 105.5757 16.0954
Post- 33 109.9090 14.4727.
Gains 4.3333 10.1231 2.4590_ .05

Full Scale Score Pre- 33 101.8787 21.3596
Post- 33 107.9091 19.9599
Gains 6.0303 10.3304 3.,-3533 .01

Full Scale I.Q. Pre- 33 101.3030 15.2715
Post- 33 105.6667 14.2778
Gains 4.3637 7.3731 3.3998 .01

a 4

* Pre-test score subtracted from post-tpst score
** Level of significance on two-tailed test-

66
A
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Statistios on the Slin erland Pre -Reno

Table X, page 42, presents the mean pre-test, post-test,

and gains scores, the standard deviations of those scores,

and the "t" ratios of the experimental group pn the Slinger-

land Pre-Reading Soreening,Prteedures. Highly significant

gains wyre Indicated in all areas except that of revqrsals

where the gain (decrease in errors) was positive but not

statistically significant.

67
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TABLE X

Mean-Pretest, POst-test, and ,Gains Scores of Preschool
Experimental Group on the ningerland

re-Reading Screening Procedilres
0

(1972-1973)

category Mean .D "t'
Level
of Sig.**

Lettez j?re- 33 4.3313. 1.0508
Discrimiriation ro3t- 33 1,9091 1.8602

*Gains 2.4242 2.4753 5.6262 .001

Word' Pre- 33 5.0606 1.2733
Discrimination Post- 33 3.6970 2.0231

Gains 1.3636 2.6788 .2.9242 .01

Discrimination Pre- 33 5.5455 1.5631
-Memory Post- 33 B0343. 2.1431

Gains 2.5152 2.0129 7.1074 ,001

Copying Pre- 33 548.78.p

'Post- 33 4.7576 1.4149
Gains 11212 1.4088 4.571 7 .001'

Copying- Pre- 33 9.2-4124 . 1.6589
nemory Post- 33 8:5455 1.3714

Gains .6970 , 1.3803 2.9006

Auditory Pre- 33 4.1212 1.8668
Discrimination Post- 33 3.3333 2.0104

Gains .7879 2.5342 1.7860 .10

L &-ter Pre- 33 9.6970 4.2388
Knowledge Post- 33 3.8788 3.2380

Gains 5.8182 4.3550 7.6746 .001

Reversals- Pre- 33 3.4546' 2.0170
Post- 33 2.6667 2.1016
Gains .7879 3.1201 1.4506 N.S.

Transpositions Pre- 33 4.3636 1.8169

4 Post- 33 2.3939 2.2492
Gains 1.9697 2.9737 3.8051 .001

Inversions Pre- 33 3.7576 1.6399
Post- 33 2.5452 1.9545
Gains 1.2424 2.2917 31144 .01

* Post-test error score subtracted from Pre-test error score,
,Level of significance on two-tailed test '

as

1.
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X (Continued)

Mean Pre-test: Postst, and Gains Scores of Preschool
iir Group on the 52 Slinerland

Pre-Reading Screening Procedures

(1972-1973)

Category Mean S.D. tl ttl

notations , Pre- 33 18738 08200
Post- 33 .9394 1.1163
*Gains -.0606 1.4129 3.0728

Substitutions Pre- 33 31.3333 7.3343
Post- 33 20.6667 7.3513
Gains 10.6667 6.9717 8.7892

Total Errors Pre- 33 43.9394 7.1324
Post-' 33 29.1212 9.6655
Gains 14.3,182 8.4018 10.1316

Auditory Test Pre- 32 12.4063 6.5838
(Number Right) Post- 32 16.1563 4.9716

Gains 3.7500 4.7655 4.4514

Auditory Test Pre- 32 11.1563 6.6726
(Number Wrong) Post- 32 7.5938 5.0152

Gains 3.5625 4.9640 4.0598 , .001

* Post-test error score subtracted from Pre-test error score
** Level of signi icance on two-tailed test

69
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Statistics ,on the Froti.g Developmental Test
of Visual'Perception

Tabl page 45, presents the mean pre-test ,post-test,

and gains-score the standard deviations of those scores,

and the t" retios of the experimental group on the Frostig

D;4elopmental Test of Visual Perception: Examination Of

-Table XX reveals that highly significant gains were made in

all areas but that of spatial relations wherein the gain was

in a positive direction but notto the level of statistical

significance.

70
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TABLE xi=

Mean pre-test, Post-tett, and Gains Scores of Pretchool
-Ex.perimental Group on the. Frostig Developmental

Test of Visual Perception

(1972-1973)

Category
Scale 6 Fa

Meat S.D.
Level"
of Sig.**

Eye-Motor Pre- 34 a.socto 2.1213,
Coordination Post- 34 9.7E47 1.5581

*Gains 1.2647 2.4778 2.9761 .01

Figure-Ground Pre- 34 8.9412 2.5339
Post- 34 11.1765 1.8663
Gains 2.2352 1.9856 6.5639 .00

Form Constancy Pre- 34 9.3235 3.8275
Post- 34 14.6765 2.4336
Gains 5.3529 3.5065 8.9013 .001

Position in Pre- 34 9.1176 2.4342
Space. Post- 34 10.1176 .9775

Gains 1.0000 2.5584 2.7718 .01

Spatial Pre- 34 9.6471 1.7902
Relations Post- .34 10.2647 .9312

Gains .6176 1.9071 1.8884 .10

Total Pre- 34 45.5294 10.6522
PoSt- 34 56.0294 4.6416
Gains 10.5000 8.3675 7.3169- .001

ti

PerCeptual Pre- 34 90.8529 23;9483
Quotient Post- 34 114.8529 9.7891

Gains 24.0000 19.2148 7.2830 .001'

* Pre-test score subtracted from Post-test score`
**J,,evel of significance on two-tailed test

71
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Statistics on the Test of Motor Tasks

Table XII, page 47, presents the mean pre --test, post-

test, and gains scores, the standard deviations of those

:scores, and the "t" ratios of the experimental group on the

Test of Motor Tasks. Examination of this table reveals

highly significant' gains on all motor tasks.



TABLE XII

Mean P e test, Post-test, and Gains Scores of Preschool
Experimental Group on Motor Tasks

(1972-1973)

Test Mean S.D. Ittit
Level
of Si

Balance Beam Pre- 35 2.5476 1.0442-,

Forwaroks Post-
*Gains

35 3.5257
.9781

.9453
1.2570 4.6033

Balance Beam Pre- 35'4 1.960 .772a

Backwards Post- 35 2..7014 .7925

Gains .7324 1.0242 4.2303

Balance Beam Pre- 35 2.0166 .8541

Sideways Post- 35 3.0229 .8870
Gainb. .0063 .8460 7.0360

Jutping Rope Pre- ' 35 2.6405 1.0759
Post- 35 3.7576 ,9626
Gains 1.1171 , 1.2185 5.8565

Skipping Pre- 35 2..6357 1.3727
Post- 35 3.6433 1.0269
Gains /.0076 1.1285 4.8972

Hopping Pre- 35 2.5809 1.2143

Right Foot Post- 35 3.6076 1.0093
Gains 1.0267 1.1830 5.1342.

Hopping Pre- 35 2.3333 1.1681

Left. Foot Post- 35 4:5271 1.0082
Gains 1 1938 1.1567 6.1062

Hopping Rre- 35 1.78337 .8768

Alternate Fdet Post- 35 2.7900 .9475
Gains 1.0067 .9663 6.1631

Bouncing Ball Pre- 35 2.2357 .9946

Right Hand Post- 35 3.1362 1.1204
Gains .9005 .9335 5.706.3

Bouncing Ball Pre- 35 1.9952 .9193

Left Hand Post- 35 27366 1.1054
Gains .7414 .8593 5.1046

Bouncing Ball Pre- 35 1.8714 .9046

Both Hands Post- 35 2.6433 1.1826
Gains .7719 .9029 5.0576

Throwing and Pre- 35 2.8262 1.0709

Catching. Post- 35 3.6743 .6090

Gains .8481 1.1252 4.4589

* Pre-test score subtracted from Post-test score
** Level of significance on two-tailed test
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Extent of Remediation in Control IlLeja

The second problem wts to determine the extent of

remediation in a control group composed of learning disabled

preschool children, by evaluating the group prior to!the

training and after the training period for certain aspects

of intellectual functioning, perceptualability, and motor

skills.

4
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Statistics on the Verbal -Teats or the Wechsler Preschool
and Primary Scale of Intei1igenCe

Table XIII, page50, presents the mean pre-test, post-

.test, and gains scores, the standard deviations of ,those

scores, and the "t" ratios of the control group on the

verbal tests ,of the Wechsler Preschool and Primary Scale

of Intelligence. Examination of this table reveals that

a significant gait was made on the arithmetic subtest.

Gains on the other subtexts were positive but not to the

level of statistical significance.
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TABLE; XIII

Mean Pre-test, Post-test, and Gains Scores of Preschool
Control Group on the Verbal Tests of ,Wechsler
Preschool and PriMary Scale of intelligence

(1972-1973)

Test
(Scaled core)

Mean a S.D.
Level.

"t" of Silt**

Information Pre- 26 9.8846
Post- 26 10.1538

* Gains .2692

Vocabulary Pre- 26 10.1923
Post- 26 l0...34t2

Gains .1538

Arithmetic Pre-* 26 9.2308
Post- 26 10.1923
Gains .9615

Similarities Pre- 2c 10.3846
Post- 26 11.0769
Gains .6923

Comprehensicin Pre- 23 9.3913
Post- 23 10.0000
Gains .6087

Verbal Score Pre- 26 49.1154
Post- 26 51.6154
Gains 2.5000

2.8330
3.5405
2.4586 .5584 N.S.

2.9667
3,0192
2.6936 .2912 N.S.

3.2411
2.8003
2.0490 42.3928 .05

3.2751
3.3217
2.7967 1.2622" N.S.

31.7263
2:'9233
2.7591 1.0580 N.S:

12.9346
12.8688
7.1958 1.7715 . .10

". Pre-test scaled score sub ,acted from post-test scaled store
** Level of significance on two-tailed test
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Statistics on he Performance Testa of the
Wee sler Presc.loo and rimary-Scale

of Intelligence

Table XIV, 'page 52 , presents the mean pre-test, post-
.

test, and gains scores, the standard deflations of thcsa

Scores, and the *V ratios of the control group on the

Performance testa of the WPPSI. Inspection of.the table

reveals that a highly significant gain was made on the sub-

test of block design. All other gains scores were,non-

significant negatiVe gains or nonsignificant positive gains.
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TABLE iIV

V.ean Pre-test, Post-test, and.Gains Scores of Preschool
Control Group on the Performance Vests of Wechsler'

Preschool and Primary Scale of Intelligence

(1972-1973)

Test N
(Scaled Scorer

Mean S.D. ttt
Animal House Pre- 26 9.8077 2.8568

Post- 26 10.4615 3.2029
,Gains .6538 2.7414 1.2161

Picture Pre- 26 10.9231 3.1739
Completion Post- 26 11.0385 3.1684

Gains .1154 2.3035'' .2554

Mazes Pre- 24 10.2500 3.0108
Post-:- 24 9.7500 3.7213
Gains - .5000 2.8893 .8478

Geometric Pre- 26 10.0000 3.3941
Design Post- 26 9.1154 3.3980

Gains - .8846 2.4872 1.8136

Block Design -.Pre- 26 9.2692 3.1567
Posts- 26 10.6923 3.5639
Gains 1.4231 2.6408 2.7478

Performance Pre- 26 49.8846 12.4268
-Score. Post- 26 51.6538 12.4545

Gains 1.7692 6.8545 1.3161 N.S.

* Pre-test scaled score subtracted frbm post-test scaled score
Level of significance on two-tailed test
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Statistics on the Verball,Performance, and Full Scale
I. q. Scores of the Wechsler Preschool and

i,rtmary Scale of InteIlitlence

Table XV, page 54 , presents the mean pre-test, post-
.

test, and gains scores, the standard deviations of those

scores, and the "t" ratios of the control group on the

verbal, performance, and full soale I.Q. scores of the

WPPSI. Inspection of the table indicates positive but

statistically nonsignl.fi6ant gains in all categories.

4
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- TABLE 'XV

Mean Pre-test, Post..test, and_ Gains Scores of Preschool
Control Group in Verbal I.Q., Performance I.Q., and

Full Scale. of the -Wechsler Preschool
angl-Primary Scale of Intelligence

(1972-1973) ,

Mean S.D.
LeVe

"t" of Si *41

Verbal Pre- 26 98.7692 16.3983
Post- 26 101.9615 16.0860
*GainS 3.1923 9.6872 1.6803 N.S.

Performance Ire- 26 99.8462 16.9486
Post- 26 101.6154 - 16.4829
Gains 1.7692 8.4867 1.0630 N.S.

Full Scale Score Pre- 26 99.0000 24.4801
Post- 26 103.2692 23.9441
Gains 4.2692 10.9199 1.9935 .10

Full Scale I.Q. Pre- 26 99.3846 17.6002
Post- 26 102.2692 17.0589
Gains 2.8846 7.9465 1.8510 .10

' Pre-test score subtracted from post-test score
** Level of significance on two-tailed test
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Statistics on the Slin erlrtnd Pre - Reacting
Screening Proce urea

Table XVI, page SG, presents the mean pre-test, post-

test, and gains scores, the standard.deviations of those

scores, and the 44.t" ratios of the control group on the

Slingerland Pre-Reading Screening Procedures.. Inspection

of this table indicats highly, significant gains in the

following categories:

Discrimination - Memory
Auditory Discrimination
Reversals
Inversions
Total errors

,pignificant gains were also made on,the Auditory Test.

Nonsignificant gains in either a positive ar. negative

direction were indicated in the 8 remaining categories.



TABLE XVI

Mean Peer-test-,- Post-test, and dains Scores of Preschool
Control Group on the Slingerland,Pre-Reading

Screening Procedures
(1972-1973)

Cate or Mea S.D. tfttt
Level
of Sio.**

Letter Pre- 26 3.6538 1.5477
Discrimination Post- 26 2.8461 2.5564

*Gains .8076 2.4334 1.6924 N.S.

Word Pre;- 26 4.7307 1.6627
Discrimination Post- 26 4.3076 1.5942

Gains, .4230 1.2384 1.7418 .10

Discrimination Pre* 26 5.2,692 1;9299
=Memory Podt- 26 3.6153 2.0990

Gains 1.6538 2.4485 ,3.4440 .01

Copying Pre- 26 5.3461 1.4125
-Post- '26 5.2307 2.1034
Gains .1153 1.7961 .3275

Copying- -Pre- 26 8.1538 2.6335
Memory Post- 26 8.6923' 2.7823

Gains a .5384 2.8032 .9794 N.S.

Auditory Pre- 26 . 3.8076 1.7209
Discrimination Post- 26 2.19e3 1.9.187

Gains 1.6153 2.6088 3.1572 .01

Letter Pre- .,'6-._//9.76.92 4.2266
Knowledge Post- 26 8.2307 4.6588

,Gins 1.5384 4.2164 1.8604 .10

Reversals Pre- 26 6.2692 3.1312
'Post- 26 4.1538 2.1668
Gains 2.1153 3.8086 2.8320 .01

Transpositions Pre- 26 2.7307 1.4299
Post- 26 3.6538 2.1714
Gains - .9230 2.3819, 1.9759 .10

Inversions Pre- '26 4.4230 2.140
Post- 26 2.8076 1.6252
Gains 1.6153 2.7287 3.0185 .61

Post -test error score subtracted from pre-test error score
** Level of sigoificance on two-tailed test
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f.

ThBLE >1I (Continued)

Pre-t.st, Pont -test, and Gains Scores of Preschool
Control Group oT the Slingerland Pre-Reading

Scpening Procedures
(1972-1973)

Catec ;ory H Mean

Rotations Pre- 26 1.153p
Post- 26 1.2692
*Gains - .1153

Substitutions Pre- 26 23.1153
Post- 26 21.9615
Gains 1.1538

Total Errors Pre- 26 40.6153
Post- 26 35.2307
Gains 5.3846

Auditory Test Pre- 23 15.4782
(Number Right) Post- 23 17.7391

Gains 2.6208

Auditory Test Pre- 23 7.9565
(number Wrong) Post- 23 5.7391

Gains 2.2173

S.D ,
Level
of 03o.**

1.7364
1.6138
2.2685 .2593

10.2267
10.6863,
8.9696 '.6559

9.4406
13.3904
9.7039 2.8298

N.5.

5.639.
. 4.8262
4.2127 2.5738 .05

5.0405
4.1910
4.1990 2.5325 .05

* Post-test error score subtracted from Pre-test error scone
** Level of significance on two-tailed test
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Statistics on the Frosti Developmental Test
of Visual Perception

Table XVII, page 59, presents the mean pre-test, post-

test, and gains scores, the standard deviations of those

scores, and the "t" ratios of the control group on the

-Frostig Developmental Test of Visual Perception inspection

of Table XVII reveals significant gains in the area of form

constancy and'in the .perceptual quotient. There was negative

gain in the area of position in space but not to the level

of significance.

14
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TABLE XVII

Mean Pre-test, Post-test, )ind Gains Scores of Preschool
Control Group on the Frostig Developmental

Test of Visual Perception

(1972-1973)

Category I3

Scale Score
Mean

Level

Eye-Motor Pre- 24 8.8333 1.9034
Coordination Post- 24 9.1250 1.8252

Gains .2916 1.9886 .7185 M.S.

Figure-rbund Prel,. 24 9.0000 2.1264
`Post- 24 9.4166 2.5693
Gains .4166 1.9981 1.0215 N.S.

Form Constancy Pre- 24 10.7083 3.7472
Post- 24 12.7500 2.6905
Gains 2.p4I6 3.2097 3.1161 .01

Position in Pre- 24 9.7083 2.2932
Space Post- 24 9.0833 1.6396

Gains 2.2421 1.3656 N.S.

Spatial Pre- 24 9.5833 1.0598
Relations Post.- 24 10.1250 1.7769

Gains .5116 1.7932 1.4798 N.S.

Total Pre- 24 47.8333 7.9873
Post- 24 50.4583 8.20 -38

Gains 2.6250 6.5129 1.9745 .10

Perceptual Pre- 24 96.1666 16.7945
Quotient Post- 24 102.5000 15.0881

Gains 6.3333 13.1435 2'.3606 .05

Pre-test score subtracted from Post-test score
** Level of significance on two-tail6d test .
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Statisti6s on the Test of Motor Tasks

Table XVIII, .page 61, presents the mean pre-test,

post-test, and gains scores, the standard deviations of

those scores, and the "t" ratios-of the control group on

the test of Motor Tasks. Inspection of this table reveals

highly significant gains in only hopping on the .right foot

and hopping on the left foot.. Gains scores on all other

tasks were nonsignificant.
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TABLE XVIII

Me n Pre-test, Post-test, an Gains Scores of Preschool
Control Group on Motor Tasks

Test

Balance Beam
Fprwards

Balance Beam
Backwards

Balance Beam
Sideways

Jumping Rope

Skipping

Hopping
Right Foot

*Hopping
Left Foot

Hoppltig
Alternate Feet

Bouncing Ball
Right Hand

Bouncing Ball
Left" Hand

Bouncing Ball
Both Hands

Throwing and-
01Catching

(1972-1973)

Mean S.D. "t"
Level
of Sio.**

Pre-
Post-
*Gains

24
24

2.8145
2.9610
.1465

.8532

.7431

.6367 1.1272

Pre- 24 2.3874 .6187
Post- 24 2.4381. .5520
Gains .0506 .6086 .4078 N.S.

Pre- 24 2.5374 .8153
Post- 24 2.4201 .8273
Gains - .1173 .7204 .7981 N.S.

Pre- 214 2.1541 .6930
Post- 24 2.4965 .9480
Gains .3423 1.0512 1.5953 N.S.

Pre- -24 1.7784 1.1728
Postz. 24 2.1145 1.2498
Gains .3361 1.1180 1.472'7

Pre- 24 2.5124 1.0547
Post- 24 2.9944 .8987
Gains .4819 .7917 2.9820 .01

Pre.- 24 2.2159 1.1191
Post- 24 2.7547 .9461
Gaits .5388. .9337 2.8272 ; «01

Pre- 24 1.6791 .9031
Post- 24 2.0048 1.0020
Gains .3256 .9826 1.6236' N.S.

Pre- -24. 2.0867 .7375
Post- 24 2.4631 .7495
Gains .3763 .9452 1.9507 .10

Pre- 24 1.8854 .9368
Post- 21- 2.1680 .6018
Gains .2826 .7928 -1.7462 .10

Pre-, 24 1.9013 .7869
Post- 24 2.1326 .7518
Gains .2312 .6682 1.6952 N0So,

Pre- 24 3.3284 .9046
Post-,
Gain i

24 3.5249
.1965

.5123

.9410 1.0230 -N.S.

* Pre-test score subtracted from Post-test score
** Level of significance on two-tailed test

87



- 62 -

Intergroup Comparison of Extent of Rem laAon

It was hypothesized that the exp imental and control

groups would be -significantly differentiated at the close

of the experiment in certain aspects of intellectual

functioning, perceptual ability0and motor skills and that

the expekimekal group would be significantly pore affected

in these areas than would the controlgroup.

Statistics on the Weeheler Preschool and Prima

Table XIX, page 63,4 presents the intergroup differences

with respect to mean gains scores on the Wechsler Preschool

and Primary Scale of Intelligence. Examination of Table XIX

reveals that the experimental group trained with special

methods of remediation made a larger gain than the control .

groUp to a statistically significant level on one subtest

onlyn-that of geometric design. The experimental group

made larger gains than the control group on the subtests

of information, vocabulary, arithmetic, animal house, and

mazes and 'on the verbal I.Q., the per.formance and the

full scale I.4144'btit'these gains did not achieve statistical

significance. The control group made larger but statistically

nonsignificant gains than the experimental group on the sub.

tests of similarities, comprehension, picture completion,

and block design.
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TABLE XIX

Preschoolantergroup Differences of Mean Gains Scores
on 1the Wechsler Preschool and Primary

Scale of Intelligence
(1972-1973)

Test

Information

Vocabulary

Arithmetic

Similarities

Comprehension

Verbal Score

Verbal X.Q.

Animal House

Picture Completion

Mazes

Level of
E-C* "t" Si nificance**

.4277 .7411

.2704 .4355

.0991 .1808

- .7226 .8867 N.S.

- .7299 1.0919 M.S.

2878 .1768 N,S.

.2319 .1090 N.S.

*6189 .7622

- .4760 .3139 N.S.

.257 1.2656 N.S.

Geometric Design 1.5408 2.34/5' .05

Block Design - .4856, .6666 N.S.

Performance Score 1.4732 .7755

0
Performance I.Q. 2.5641 1.0357 N.S.

Full Scale Score 1./611 .6339 N.S.

Full Scale I.Q. 1.4790 .7392 N.S.

N.S.

N.S.

N.Sw

4 .-*.441.4.r...m.r.r4o4.m.
* Mean gains scores of Control#toup subtracted from same

scores of 'Experimental Group
** Level of significance on two-tailed test
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Statistics on the. Slinerland Pre-Reatiinarep

Table XX, page 65, presents the intergroup differences

with respect to the mean gains scores on the Slingerlend

Pre-Reading Screening Procedures, Examination of Table XX

reveals that the experimental group made larger gains than

the control group to a statistically significantjlevel in

the categories of letter discrimination, discrimination-

memory, copying-memory, letter knowledge, 'transpositions and

-substitutions, and in terms of total errors. Very high

levels of significance were attained for most of these

differences. The control group made larger gains than the

experimental group, in the categories of auditory discrimina-

tion, reversals, and inversions, but these gains were not,j

statistically significant. The gains in "61e remaining

categories were in favor of the experimental group but not

to a statistically significant level.
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TABLE XX

Preschool Intergroup Differences of Mean Gains Scores
on the Slingerland Pre-Reading

Screening Procedures
(1972-1973)

Category
Mean
E-C* "t"

Level of
Significance**

Letter Discrimination 1.6166 2.5090 .05

Weird Discrimination .9406. 1.6542 N.S.

Discrimination-Memory ' .8614 1.4763 N.S.

Copying 1.0059 2.411a' .05

Copying-Memory 1,2354 2.2168

Auditory Discrimination - .8274 1.2292 N.S.

Letter Knowledge 4.2798 3.8000 .001

Reversals -1.3274 1.4719 N.S
Transpositions 2.8927 4.0408 .001

Inversions - ..3729 .5705 N.S.

Rotations .0547 .1136 N.S.

Substitutions 9.5128 4.5859 .001

Total Errors 9.4336. -3.9988 .001

Auditory Test 1.4892 1.1987 N.S.
(Number Right)

Auditory Test 1.3452 1.0555 N.S.
(Number Wrong)

* Mean gains scores of Control Group subtracted from same
scores of Experimental Group

** Leve of significance on two-tailed test
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Statistics on the Frostig Develo mental Test
of Visua Perception

Table XXI, page 67, presents the intergroup differences

with respect to the mean gains scores on the Frostig

Developmental Test of Visual Perception.___ELmination of

Table XXI reveals that the experimental group made larder

gains than the control group to a statistically significant

level in the areas of figure-ground perception, form

coast p and position in space, as well as on the total

s led score and the perceptual quotient. Very high levels

f statistical significance were attained for, most of these

gains. The experimental group, also, made larger, but

, statistically nonsignificant gains over the control group

the areas of eye-motor coordination and spatial relations.



- *67 -

TABLE XXI

Preschool Intergroup Differences of Mean Gains Scores
on the Frostig Developmental Test

of Visual.Perception
(1972-1973)

all..1.............,
Test

Mean
EC* "t"

Level of
Significance**

("Eye-Motor Coordination .9731 1.5940 N.S.

Figure Ground 1.8186 3.4264 .01

Form COnstancy 3.3113 3.6661 .001

Position in Space 1.6250 2.5046 .05

Spatial Relations .0760 .1531 N.S.

Total Scaled Score 7r8750 3.855.9 .001
'1\

Perceptual Quotient 17.6667 3.9011 .001

* Mean gains scores of Control Group subtracted from same
scores of Experimental Group

** Level of significance on two-tailed test

93
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Statistics on the Test of Motor Tasks

Table XXII, page 69, presents the intergroup differenCes

with respect to mean gains scores on the Test of Motor Tasks.

Examinatiqn of Table XXII reveals that the experimental

group made statistically significant. greater gains than the

contrblgroup on all tasks except that of hopping on the

right foot. The gain here, however, closely approached

Significance.

C
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TABLE XXTI

Preschool :Intergroup Dif4rences of Mean Gains Scores
on Motor Tasks,
(1972-1973)

Task
.e an

E_C* littlt
Idevel of

Significance**

Balance Beam Forwards

Balance Beam Backwards

Balance Beam Sideways

.8315

0.6817

1.1235,

2.9834

2.9214

5.3143

.01

.01

.001

Jumping Rope .7748 2.6625 .05

Skipping .6715 2.1505 .05

Hopping (Right Foot) .5447 1.9707 .10

Hopping (Left Foot) .6550 2.3044 .05

Hopping (Alternate Feet) .6810 2.6410

Bouncing Ball (Right Hand) .5241 2.1075 .05

Bouncing Ball (Left Hand) .4588 2.0779 45

Bouncing Ball (Both Hands) .5407 2.4989 .05

Throwing and Catching .6516 2.3307 '.05

* Mean gains scores of Control Group subtracted from same
scores of Experimental Group

** Level of significance on two-tailecl test
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Summary

The intergroup differences are conveniently summarized

in Table XXIII, page 71 , Table XXIV, page 72 , and Table

XXV, page. 73 On the basis of the total data concerning

the experimental group and the control group as well as the

intergroup comparisons the following observation t may be

made:

Out of 50 possible test scores the experimental

group made 461Positivegains$ 38 of which were

*,-*Ovele score was a significant negative

gain$ and 3 scores were nonsignificant negative

.gains.

2. Out of 50 possible scores the control group made

43 positive gains 13 of which were significant.

Seven were nonsignificant negative gains.

3. An intergroup comparison showed the experimental

group with 43 positive gains over the control group,

24 of which were significant. Seven scores were

nonsignificant negative gains.

9 i3
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TAIME XXIIS

Summary of Test Gains L'avQring the Experimental Group
with Significant IneerfAroup Differences-

(1972-1973)
a

. .

Level of
Test s Significance

Wechsler Preschool and Primary -.

Scale of IrtelligAlce
Geometric. Design .05

Slingerland Pre-Reading .

Scre6ning Procedures
Letter Discr'.imination%. .05
CopYing v .05
Copying-Memory .05
Letter Knowledge,. .001
Transpositions i .001
Substitutions, .; .001
Total_Errors .001

Frostig Developmental Test
of Visual Perception

Figui-e-Ground
Form Constancy
Position in Space
Total Scaled Score
Perceptual Quotient

M--tor Tasks Test.
Balance.Beam (Forw.4rds)

.01
:001,
.05

.001
..001

.01
Balance BeaM (Backwards) , .01
Balance Beam (Sideways) .001
Jumping Rope . .05
Skipping '.05
Hopping (Right Foot) i

. .10*
Hopping (Left Foot) / .05
Hopping, (Alternate Feet) '.05
Bouncing Ball (Right Hand) .05
Bouncing Ball (Left Han4) 4 .05
Bo..incing Ball- (Both Hands) .05
Throwing and Catching .05

-.

* Approaching but less than significance
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TABL,.; XXIV

SumTary of Test Gains Favoring tire Experimental Group
vith ,Nonsignificant Inteiegroup Differgnces

(1972-1973)

Lev.el of
Test 'Signi f icanceA

Wechsler Preschool and Primry
Scale of Ihtelligence

Infoi-mation
Vocabulary
.Arithmetic.
Verbal Scqrt
Verbal T.Q.
Animal Hous6
Mazes
Performance Scare
Performance I.Q.
Full Scale Score
Full Scale I.Q. e

N.S.;
Nos.
1\ISe
N,S.
N.S.

N.S.
N.S.

NeS.
N. S

Slinwrland Pre-Reading
Screening Procedures .

Word_Discriminatibn N,S,
DisCrimination-Memory U.S.
Rotat,ions\ N.S.
Auditory Test (Number .Right) N.S.
Auditory Test (Number Wrong) -N.S,

Frostig Developmental Test
of Visual, Perception

Eye-Motor Cpordinatipn
Spatial Relations

Motor Tasks Test
Hopping (Right Foot) .

.10*

U.S.
NrS.

* Approaching but less than significance

-4*
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TABLE XXV

Summary of Te,st Gains Favoring the Control Group
with Nonsignl,ficant Intergroup Differences

- (1972-1973) _

Level of
Test Significance.

Wechsler Prescbool axed ,Primary
Scale of Intelligence

Similarities N.S.
Comprehension N.S.
Picture Completion . N.S.
Block Design- N.S.

eftogerland Pre-Reading
Screening Procedures

Auditory Discrimination
Reversal;
Inversions

N.S.
N.S.
N.S.

4
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Conclusionn4a

cD-e fc luat col:elusions are drawn fr

vnply:iis of tIle dvt

the _itr,tistical

1. Thu Lethos ot.i,e4edif,:tion employed in this researci

enab1e:3 the puDils e)eposed to this training to wan

elniViently over pi.zOle in P. control pyoup in tp-

it
Iercptur.1 Punctioninvolved inperformance On the

.subtps-t of 'Geometric Dr!sign in the echsler Preschool

and Primary Scalc4of Intelligence.

2. The.methods:of.remedIrtion emploYed in this reearch
.

. .

enabled pupils 'exposed to this trainitig to gain

snific:-Intly over pupils in A control 00up in Letter
,

Discrimination, Copying, COpylngMemory, Letter

as well 'as in the Reductio4 of Transoosi-

tions,-Qubstitutlowand Total Errors on the Slinger-

land Pre-Reading Screening Procedures.'

3. The methods o f.remedlation employed in this research

enabled pupils exposed to this training to gain .

significantly over pupils in a control group in

Perception of Figure-Ground, Form Constancy, and

Position in Space as well as in the Total Scaled

Score, end the Perceptilal Quotient as measured by the

Frostig ilevelopmental Test "of Visual Perception.

4, The methods orremediation employed in this research

enable.d.pupils exposed to this trai ning to gain'

significantly over a control_group_in equilibrium as

indicLted by performance on..tbalunce beam forwards,

100
0
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back::!trcin end sid'eways, and in the motor tasks of

juJloinL; rope, skip 0.ng, hoppin ( left foot) , hopping

(alternnte fect)t and bounetnc, a ball with the ri;;:ht .

hand, left-hand, and both hands, as well an in thrwling

and catching.

b. Remediation methods enabled pupils to gain, but not

significantly, over pubils in a control group in.then

fic following areas of tNe Pre-Schoor and

Primary Scale of Intelligence: Information, Vocabu-

lare, Arithdetic, Verbal Score, Verbal I.Q., AnimaCs-

House, Mates, Performance Score, Performance I.Q.,

Full- Scale Score, and Full Scale I.q.

Rewediation methods enable.d. pupils to gain, but riot

significantly, over pupils in r control grouli in Word .

Discrimination, Discrimination-Memory, Reduction of

Rotations and in performance on the Audltyry Test of

the Slingerland Pre-Reading Procedures.-

7. Remediation methods enabled pupils' to gain, but not

significantly; over. a control group in Eye-Motor

Coordination and Spatial Relatiops as measured by the

.Frostig Developmental Test of Visual Perception.

6. .Remediation methods enabled pupils to Ain, but not

siEnificantly, over a control group in rdotor Coordiw-4-
.

tion es indicated by hopping on the right foot.

10 1
11,

0

p.
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jHAPTER IV O

TAEATNT AND INTERPMTATIO;1 U: DATA
(1973-1974)

Statistics Indicating; the Comparability of Groups.

The assumption that experimental and control groups

were comparable with.regard to sex and. age is' supported by

the data indicated in Table I, page 77 The difference in
Ar

the compositiorr of the groups in regard to sex was only

4 per cent. The ranges, means, and standard deviations of

.age are closely comparable. The F and lit° rati.o.s indicate

no significant difference between the 'groupivin.age.

I
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TAME I

-Description and Comparison
of Pr; school Experimentl and Control Groups

witegard to Sex and Agp
(1973-1974)

4

Nakperilnental f Control

Vale Female Male Female

N 19 16 15 11

Percenta4t 54 46 548 42

Age:
Mean, 4.43 4.31 4.68' .4.46

Range" 3.92-6.50 3.50-4.92 3.92-5.75 3.58-6.00

Ile 4n 4.38

s.D.

'F
tttn

.5244

,
1.5071

1.4269*

4.59

.6437

41
* Not significant at .05 level of significance.

r
r
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The similarity of the two groups -in terms of .set= nnd
1

intelligence is indicated by.Table II, page 79,,showiDg

verbal I.Q.; performance and full scale I.Q.,

measured on\thq Wechsler Preschool and Primary Scale of

Intelligence. The r and "t" ratios indicate no significant

,

diffepences between groups in r.melligence,.

'4.

ti

O

104
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TABLE 11

-Description and Comparison
of'Pre.scliool ExperimLntal ond Conti-ol Groups

with i:egard to Sex and Ihtelli,gence
(173-1974)

...011

.

I .0.

ti:ean

Range

- Nean

F .

Ittlf

. Experint.t11 Control

Female Male Female

16 15 11

101.05 95.63 95.20 103..64

76-131 76-1,14 72.1-124 . 74-144

98.57 98.77

12.4977

1.7213

.05.34*

1.6.3933

. .

Performance I.Q. .

d

Mean 102.21 98.44 98.60 101.55

Ranc2e 85-116 .76-129 74-129 -_ 66-142

Nean 100.49 99.85

S.D. 11.9444 16.9486

r .20134
'flt" .1729* .

v .

Full Seale I.C. ____,

Nean .4101.84 46'.44 86.47 103.36
...

Range 86-127 73-123 73-129 67-147

Nean 9903.7
- .99.38

S.D. .'11.9165 12.60

F 2.1800

tttti .0034*
. .

.A1

* Not significant at the .C5 level of signAlrance

100

7**

.9
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The similarJty-of the .two groups is further shown by

cmaparisons of pre-test scores on the follGwIlig: tests

indicated by tale respective tables:

Wechsler PresIghool and Primary Scale of Intelliience,.
Tabl6 III, page 8l.

0

Slingerland.pre- Ilading Screening Procedures;
Table IV, page 12,

$

forcstig Developmentel Teat of.Visual Perception,
Table V, page 83 t
..-

Tdst of Motor Tasks, Table VI, page.84
,

However, since thisreseproh is concerned with gains scores,,

differences between groups in initial ability would rot

invalNdhte a'comparison of, the groupq.
0

4

4

%OD

4
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Comprioon of Pr-test Scores -of Preschool Experimerital
..r

7.-.:,1 Control Groups on the Wechnler Prenchool
and Primary Scale of Intelligence

(1973.1974) :.

- 81 -

TABLE

0

tSeled Score) .

Test Mean Rance S.D..

Inforination

ti

VocAbulary

Arithmetic

*E 35 9.'7142
**C 2G 9.8846

E 35 10.4285
C 26. 10.1923

E 35 9.3142

. 6-14 2.3091
3-15 2:E830

6-14 2.1595
5-16. 2.9667

616' 2.5755
C 26 9.2308 2-16

Similarities E 35 10.5428 6-1T
'C 26 10.3846 . 6-19

E 35 8.9714 3-14
C 23 9.3913

4

Vetbal Score E 35 48.9714 31-75
C 26 49.11 "54 29-85

Verbal'I.Q. E 35 98.5714 76 -131
C 26 98.7692 74-144

Animal House E ."35 8.7428 5-13
E 26 9.8077

Picture Completion E 35 11.2571
C 26 10.9231

Comprehension .

- 3.2411

3.407/
'3.2751

3.0339
3.7263

9.9984
12.9346

12.4977
16.3983

Z.1052
5-18. 2.8568

.4-18 3.2389
5-18 3.3.739

Mazes E 35 9.4000 4-15
C 24 10.2500 6-18

..,

Geometric Design E.= 35 10.2000 4-16-
C 26 10.0000 3-17

4.

Block Design - E 35 10.2857' 7-15
C 26 9.2692 'it '4-17

Performance Score E 35 50.2571 32-71
C 26 49.8846 25-81

Performance IQ E 35 100.4857 76-129
C 26 99'.8462 66-142

yu.11 Scal4 Score , E 35 99.2285 75-137
C .26 99.00.00 54-166

Fyll Scale I.Q.- .E 35 99.3714 82-127
C 26., 99.3846 e 73-147

3:4231
3.0108

2.7738
3.3941

2.2566
3.1567

8.7256
12.4268

1.1.9444
d6.,9486

16..5068
2.4.4801

11.9165
17.6002

1.5065

. 1.13872

1.5836

i4

1.0822

1.5085

4
1.E.735

1.7216

1.8;115

1.04/3_

1.2926

1.4972

1.9568

.2.0282

2.0134

2.1993

2.1814

* Exi..,,riment41 Group'
Coatral Group

a



_TAM,

Comp;)ri::-,on of Pro-tent ;.) ncon Of Preschool Experimental
an, Control Groups do the Slingorland Pre:-Reilding

Sc eening Procedures -
(19/471T/4)

-V

Cateupry

Letter
Discrimination

Word
'Discrimination

Discrimination
-Memory

Copying

Copying-Memory

AUditory
Discrimination

Letter Knowledge
C

Reversals

TranspoLitiOns

Ifiverions

Rotation's

Substitutions

Total Errors

Auditory-Test
(Number gight)

AUditory Test
(umh3n, Wrong)

* Exprimental. Group
** Control Group
0

(Errors)
N Mean. S.D.

*E 35 3.4875 1-6,
**C 26 3.6538 2-5

E 35 5.0000 1-7
26 4.7307 2 -B

E-* 35 5.3428 2-8
C 26 '5.2692 2-9

E 35 5.7142 3-7.
C 26 5.3461 2-7

E 35 9.4857 6-10
MC 26 8.1538 .0-10

E 35 3.5714 1-10
C 26 3.8076 1-8

C

E
C

#. E

Sc

C

E
C

C

""

35 10.0000 2-15
26 9.7692 0-16

35 5.0285 2-9
26 6.2692 -2 -12

35 3.7714 1-7
26 2.7307 0-5

35 4.8285 2-9
26 4.4230 0-10

35 1.2857 173
26 1.1538 -0-8

35 6-37
2Q %2 1153 0-45

35 42.6285 20-53
26 40.6153 9-57

35 15.5207 4-24
26 15.4782 6-24

35 7.4827 1-18
26'. 7.9565. 0718

111
P

3.1212
1 5477

1.3060
1.6627

1.6617
1.9299

.7100
.1.4125

1.0108
.5335

2.1044'
1.7209

3.5891
4.2266

;,--e9476

/3.1312

1.6103
1.4299

2.0649
2.8167

- 1.1264
1.7364

8.3517
10.22.67

6.3249
9.4406

4.7465
5.6397

4.2813

1.9.054

1.6208

1.3488

3.9578

6.7879

1.4953

1.3867

2.5847

1..26.82

-1.8607

2.3763

1.4994

.22718

1.4117,r

1.3861

106

ti
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T.ItBLE V

1

r
i N

Cbmpariso/lof Pre-test Scores of Preschool Experimental
T'atl Control Groups on the Frostig Developmental

Test' of Visual Perception
(1973-1974)

Cate,klory
((ral0Score)

N Mean
,

Ey'et-Motor.
Coordination.

.

Figure-Ground

Fdrm Constancy

Position in
Space

Spatial Relations

Total

Perceptual
Quotient .

*E 35 8.5714
**C 24 8110333

E 35 '945142 6-12
C 24 9.0000 6-13

Ranct

7-11 .9482
7-13 1.9034

.E 35 10.4857
C 24 10.7083

E 35 9.8000
C 24 9:083
E 35 9.9428
C 24 9.5833

E 35 48.3142 39-60
C 24 47.8333 , 33-65

E 35 '97.0857 73-123'
96.1666 65-123

G-16
4-16,

6-13
7-15

8-10
6210

*.Experimental Group
** Control Group

1.6692
2,1264

4.0905
3.7472

2.1529
2.2932

:03380
1.0598

4.9632
7.9873

11.9049
16.7945

4.0295

'1.6228'

1.4701

1:1345

9.8313

2.5898

10,9901
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TABLE'VI

- CompariLion of Pre- -tort Scores-of Preschool Experimental
and Control Groups-on Motor Tasks7.

(1973-1974)
0

TaSk Mean' Ran e S.D.

Balance Beam
Forwards

Balance Beam
Backwards

Balance Beam
Sideways

Jumping Rope

Skipping

Hoppi-ng'
Right Foot

Hopping
Left Foot

Hopping *
Alternate Feet.

Bouncing Ball
Right Hand

Bouncing Ball
Left Hand.

Bouncing Ball
Both Hands

Throwing and
Catching

t

-*E 35 '2.7719 1.00-5.00
**C 24 2.8145'6 1.66-4.66

E 35 1.9545 1,40-3.12
C 24 2.387 1.20-3.33

E 35 2.3135 1.00 -4.00

C 24 2.5374 1.00-4.00

E 35' 00-5 00
C. 24 2.1541 1 0 3.75

E 35 .2.5666
C 24 A.7784

E 35 2,9250
C 24 2.5124

E 35 2.6523
C 24 2.2159

1.00-5.00
1.00-5.00

1.00-4.75
1.00-4.33

1.00-4.75
1.00-4.33

E 35 2.3202 401.00-4.87
rC 24- 1.6791-' 1.p0-4.av

E 35 2.0206 1.00-4.00
C 24 2.0867 1.00 -3.66

E 35 1.6011 1.00-4.00
C 24' 1.8854 1.00-4.00

E 35 1.5345 1.00-4.00
C 24 1.9013 1,00-3.4D

E 35 3.4067 1.00-5.00
C 3.3284 1.00-4.60

.9963

.8532

.5921

.6187

.7965

.8153

.8542

.6930

1.3536
1.1728

1.1702
1.0547

1.1149
1.1191

.9699
,9031

. 9620

.737.5

.7110

.9368

.7490

.7869.

12182
.9046

1.3635

1.0918

1.0477

1.3320

1.2310

1.0075

1.1534

1.7014-

1.7360.

1.1037

1.8135

E4perimental Group
** COotrol Group

1.10
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t)In ordr,,r mto determine the exten ofre:3diation of c

lez:rning disability in an experliTien oroup and a control,

group.by evaluating each grOup for to the training -and

after the training for certain aspects of intellectual

functioning, perceptual ability, and motor skills, the

"t't statistic for dependent paired data was used. The

following steps.were taken:

1. The scores for each megsurel.pre- and post-, we, e

obtained for each subject in the group.

2. The difference between each pre- and post-rtcore for

each measure was obtained for each subject in the group.

3. This data was entered into a Monroe, Model 1930 electronic.

display calculator for statistics programmed to calculate

the t- statistic for dependent paired data according to-
.

the following formula:

6- 2

x
2 2r6 6

y

n

where: R = .27...4_; 7 =r_y = standard deviation of

= standard deviation of Y; r = correlation

coefficient.

1 Gperating Instruction: Model 1930 17.1pctronic Display
Ca1.7ulator for statistics. Orange, New Jersey: 'Monroe,
The .Calculator Company, 1974, p, 22.

111
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Goinq into th "t" tables with n-1 degr(es of freedom,

it was f,o:9sible'to determine wheter these differen'cos .

were sicinificant at the five cent level o4 confidence.

The l'ns and standard deviations of the differences of each

measure in?licated the extent to which the training objectives

welsattaineq.and the measure obtained with the "t" fOrmula

iindicatcd- whether or not these differences were -significant

.at the. five pergtent level 'of confidence.

In order to make an intergroup comparison the pre-

to post-test differences of the experimental and control

groups were entered into the, Monroe Model 1930 Calculator

set` to analyze the data with the t-sstatistic for independent

X and'Y data according to the following f4rmula:

t. =
2.

-- 1) ti
2

x
+ (n - 1) 6 2 -1 1.

Y Y ( + )

n 4. n - 2 . n n
x y )c Y

... ..,:t

1

where: X = Ex ; Y Y71, ; standard deviation of -

n
x Y

X sample; (5
Y
-= standard deviation of Y sample,

Going into the "t" tables with n
t
+ n - 2 degreesof freedom,

-it was possible p) determine, whether these .differences were',

signifktant at the five fix:rcent

1 Loc. cit.
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Ti Lnitial csmiprability of. groups was determind

by a:E.sesing means, ranges, standard deviations and F-

ratios. The F ratio indicated degree of homogeneiity

according to ke following for614:

F = larger variance
smaller variance

1

N
1

1

F

Ed 2

2

N2

where:Ed 2. = sum of squares of the sample.

.1 Guilford, J. ,P.; 'Fundamental StatittLcs in Psychology,
and Education. New York: McGraw-Hill, 1950,

71,

.1

113
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V

Aktent of Remediation in Liarimental Group,

The'firsi problem was to determine the extent of

remed3.ation in an experimental group composed of learning

disabled children by evaluating the-group prior to the

training and afterctho training period far certain aspects'

of intellectual funetioninf4, perceptual ability, end motor

skills.

Statistics on the Verbal Tests of the

if2112122A2941112SAPA
Sca e of to

Z
genes

Table VII, page 89, presents the mean pre -test,

post-test, end 'gains scores., the standard deviations of

those scores-, and the -,"t" ratios of the experimental group

On the verbal test# of the :4°1'Si. Examination of Table 4111

reveals that signiTicant gAins were made on ally verbal

.subtests except ,,that of arithrotic where the gain was 14

favor of the experimental group but not to the level or

significanceef

.,The gain of the experimental gtou0 over that

of the.conttrol group on the verbal cscore was highly

significant,

tx

4.

%
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TABLE VII.

1,1,!an Pre-testl.Post-test and Gains Scores of. Preschool
Group.on the Verbal Tests- of Wechsler

' 'Pre:school and Primary Sc.ale,. of Intelligente
(1973-1974)

il Test
Scaled Score

mean S.D.

Information Prd-
Post-
*Gains

35
9.7142
10.5714

.8571

, 2-.3081
2.3798
.1,9725

Vocabulary 4. Pre- 35 10.4285 2.4.595
Post- 35 10:4000 -1:769,0

.4

Gains' L. 0285 2'.2943

Arithmetic Pre- 35 9.3142 2.5755

4 Post- 35 11.2285 1.8324
Gains 1.9142 2..4?96

Similarities Pre- 35 10.5428 3.4071
Post- 35 11.7714 2,6243
Gains 1.2285 3.4985

Comprehension 35 8.9714 3.0339,Pre-
Post- 35 11.0000 2:0436
Gains 2.0285 2.5608

Verbal Score Pre- 35 48.9714 9..9984
Post- 35 54.9714 7.9649
Gains .4.0o00 7.2273

Level
of Sig.**

2.5708 .05

.0728 N.S.

'4.5488 .d01

2.0774 :.05

4.6883 .001

4.9113 .001

* Bre-test scaled scpre subtracted from post-test scaled score'
** LOre /of significance on two-tailed test

1'u
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Statistics on`` the Performance Testa of
711e_VecHaer_Pres6hool

ScAlp Iof iiTalince

.Table VIII, page 91, presentS the mean pretest

poSt-test, anclffains scores, the standard deviat s_of

these scorA,and the "t" ratios of the expepimental:gro4p

on the performance tests of the IIPPSI. Examination*

Table VIII reveals that significant gains,were made on all

subtesis except geometrip.design whel4 the gain was _a--
.

positive but nonsignificant.'"
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TABLE VIII

Mean Pre - -test, Post-test, and Gains Scores of Preschool
Experivental Group on the Perfokmance Tests of Wechsler

15'reschool and Primary Scale_of Intelligence
(1973-1974)

Test

11,
a

Scaled Score) Level
Mean S.D. 'UV? of Siq.**

Animal -.House Pre,- 35 8.7428 2.1052
'Post- 35 11.4000' 1.9583
*Gains 2.6571 2.2088 ,7.1167 .001

Picture Completion Pre- 35 11:2571 3.2389
Post- 35' 12.4857 2.6939
Gains 1.2285 3.2275 2.2519 .05

Mazes. Pre- 35 9.4000 3.4231
Post- 35 11.7428- 2.5706
Gains 2.3428 -3.849,6 3.6004 7.001-

Geometric Design Pre- 35 10.2000 2.7738
,Post- 35 11.0857 2.8322
'Gains .8857' 3.3234 1.5766 N.S..

-Block Design Pre- 35 10.2857 2.2566
POst- 35 12.8571 2.4027
C:3ins 2.5714 2.6489' 5.7429 .001

.Performance Score Pre- 35 50.2571 8.7256
Popt- 35 59.5714 9.6688
Gains 9.3142 7.8694 '7..0023 .001

Pre-test scaled score subtracted from post-test scaled score
** Level-of significance on two-tailed test

a

, 0

4,
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Statistics on the Verb411:Performance, and Full Scale
,cows of the Wechsler-Prescotil-aiid

. Primatx_Sca14-of fritalia-rice

Table Ifillaage 93 :.:10,resentdthd meivi pre-test, post- -test,

and gains' scores, the standard deviations or these scored,

and the "t" ratios of the experimental group op the verbal,

performance, a full scale ±. Q. scares odf the WITtI. The

,gaint;
0
in verbs 1.4., performance I.-Q., Ad well as full

soale.score a I.Q. were highly significant.

flo

AIL

1*

4

7e-
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TABLE IX

Post-test; ,4nd Gains Scores 'of PresChool
Group in-Verl.lal I.Q.I.Perfbrmance I.Q.i'and
Scale.of:the. Wechsler Preschool
PrimafY Scaleof.Intelligence.

(1973-=1*974)

Pe'rformanCe I.Q.

Full Scale. Score

Full SCald I.Q.

4 IL :Mean S.D.
. Level

r\ of Sig.**.

Pre- 35 90.5714' 12.4977
Post:- 35 106.0000 9.9734
Gains' 7.4285 9.0919 4.830 .001 ,

Pre- 35 ,,100.4857 11.9444
Post- 35 113.0857 13.1022
Gains 12.6000 10.6555 6.9956° .001

Pre- 35 99.2285 16.5068
Po0:- 35 114.5428 15.1431
Gains 15.3142 12.2541 7.3934 .001

Pre- X35 . 99.714 11.9165
Post- 35 110.4'000 10.8714.
Gains . 11.0285 8.7732 7.4369 .001

* Ve-teSt.score subtracted from post-test score
' ** e'.).vel of 4.gnificance on two - tailed test

.$ &
. .6:

. 41,

N

it
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Statistics on, the SlInurlqnd Pre-Readino; Procedures

a.

.Table- X,. page. 95, presents the mean pretest, poets -test,

and gains score;, the standard deNtintions of those scores;

and- the °V. ratios off' the experimental group on the

Slingerland Pre - Reading Sgreening Proceduics, Significant

:gain) and in'motit cases highly significant, gatns were-1k-

indicated in all categoriest *.

4
.

I

120

41.

l.
A

ti
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TABLE X

.NeanPre-tet., ost-test, and Gpins Scoter. of Preschool
4 *Experimental' Group on the Slinge.rland

Pre-Reading Screening Procedures
(1973-1974) Y.

f
Cate-fory'

Letter
Discrimination

N Mean S.D.;

Level
"t" of Si

* ,

Word
Discrimination

Disvinnination

opying

Pre- 36 3.4857
e

1.1212,
Post- '35 1.7143 = 1.2735

Gains 1.7714 1.2387 8.4602

Pre- 35 5.0000
Post- 35 3.5429
Gains '11.4571 -

Pre-135 5.3428
'Post- 35 2.9714
'Gains 2.3714

'Pre- 35 5.7142
Post- 35' 4.0000
Gains #.7142

II

CopyiaT...s
Memorg

Pre, .35
Post- 35
Grins

Auditory, Pre- 35

Discrirrtinati.on Post- 35
Gains

Letter' Pre - 35
Knowledge Post- 35

Gains .

Rever'sals Pre- 35
Post- 35
.Gains

TranspositiOns Pfc.._ 35

Post- 35
Gains

Inversion's Pre-. 35
Post- 36
Gains

. 9.4857
-7.4000
2.0857

3.5714
2.4571
'1.1143

10.0000
7.1143
2.8857

5.0285
3.9714t

4.0571
3.7714
2.3143
1.4571

.001

1.3060
1.6687
1.9605 4:3970 .001

1.66r7
1115808
2.1294. 6.5884 .001

.7100
1.7489-
1.5256 6.6473 .061

1110108 .

2.2122 2.:

2.1471 5.7469 .001

2.1044
2.2141
2;5983 2.5171 .05

3.5893.
3.6199
2.6873- 6.3527,

1.9476
2.1349,,
2.9599 2.1129 .05

14.6105'
1.7110 11.

2.2536 ..8251 ..001

.001,
.

4;8285. 2:0649
, 3.1142 2:1250

1.7,1.43 2.'7210- 3.6735"
rT

Post-b:tt error scaCe subtracted frOm Pre-test error, score

** L. vel of signifiNlice on two-tailed test.
s.

II

_12.1
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TABLE ,X (Coritinued)

MO4n Pre-test, Post-test, and" Gains Scdres of Preschool
Experimental Group. on the Slingerland

Pre-rteadiug Screening _procedures
. (1973-1974) 7

.

N Mean ftt tt
Lev.PL

of Sio.**

Rotations Pre- 35 1.2857 1.1264
Post- 35 a 1.3714 1.4967
*Gains - .0857 1.8370 -.2760 .01-

_Substitutions Pre- 35 25.1142 8.3517
35 18.3714. 6.4147 ,

Gains 6.7428 7.9348 5.0273 ,001

Total Errors Pre- 35 42.6285 6.3249
Post- 35 29.3428 9.3429
Gains r3.2857 7.4224 10.5894 ..001

Auditory Tests` Rre- 35 15.5207 4.7465
(Number Right) PoSt- 35 1/1.7931-,' 4.4.538

Gains 2.1724 5.464.6 2.1408 .05

Auditory Test Pre-. 35 7.4827 4.2813
(Number Wrong) Post- 35 5.3793 3.5296

G=ins 2.1034 4.2623 2.6575

4

* Post-tt error score subtracted from Prertest error score
**.Level of significance on two-tailed test

122 4r
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Statisticstan the Frostig Developmental test of
VieuaI-Perciption

Table XI, page 91 , presents the mean pre-test; post-
. .

test; and gains scares, the standard deviatiions of those

scores, and the "t" ratios of the experimental group on the

Frostig Developmental Test of Visual Perception. Examinatl.on

of Tale XI reveals that highly significant gains were made

in the areas of eye -motor coordination, figure-ground, and

form constancy. Gains in total score and perceptnalqilotient

were highly significant. Therewa's positive gain inp6Sition

in space but not to the Level of significance. Finally,

there was a nonsignifidant loss in spatial relations.



AV

TABLE. XI.
,n *

Mean Pr-test, Post-test, and Gains Scores of Preschool
Experiment.61 Group *the Frostig.DeNicelnpmental

Test of ViSual Perception
(1973-1974)

Category
Scale Score

Mean S. D..

Eve-Motor
Coordination

FigureGreund

Form Coristancy

Pre-
Post- 35
*Gains

Pre-' 35
Post- 35
Gains

Pre- 35
Post-,35
Gains-

8.5714
9,5428
.9714

9.5142
1,1.3142
°-1.8000

,10,4a57
14.22a5
1./428

.9482
1.7208
1.9324

1,6692
.2.5755
43860
3.0905
2.3274

. 3.3461

Position in Pre- 35 9.8000 2.1529
Space Xost 35 ,16.1428 1.2-8'66

Gains .3428 2.6562

Spatial Pre- 35 .3380
Relations Post- 35 9.8857 1.0784

Gains - .0571 1.0273

Total Pre- 3E 48:3142 4.9632
Postr 35 55.0285 5.31'63
Gains 6.7142 6.1384

Perceptual, Pre- '35 . 97.0857 11.96497
Quotient Post- 35 112.6571. 9.9141

Gains ' 15.5714 14.3040.

Level.
"t"- of rtSi.' *

2.9739 .01

4.4626 .001:

6.6174 .001

.7636

.3290 N.S.

. -

6.4710 .001

6.4402 .001:

Pre-test score subtracted from P'ost-test. score
** Level ,of significance on two - tailed test

A

124.
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4

4

Statistics on the Testof Motor Tasks
-.IT.

Table XII, page l00, presents the mean .pre -test, post-
.

test, and gains, scores, the standard deviations of those

scores, and the "V' ratios of theexoeylmental group on

the Testof Motor Tasks. Examination of Table XII .reveals

highly .significant gains on all motor tasks.

.4

4

t

125
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TABLE XII:.

Mean .Pre-test Post-Lest, vd-Gains Scores of -Preschool
Experimental Group on Motor Tasks

01973-1974)

Test

Balance Beam Pre- 35
Fogwards Post- 35

tGains

=Pre- .35
Post-: 35
Gains'

Pre- 35
'Rost-35
Gaina.

Prer 35
Post- 35
Gains

Skipping, Pre- .35
Post- 35.
Gains

. Balance Beam
Backwards

B- alance Beam
Sideways ,

Jumping R6pe

Right Foot

Hopping
Left Foot

Hopping
Alternate Feet

Bouncing Ball
Right Hand ,

Bouncing aBall
Left, Hand

Bouncing Ball
Both Hands

Throwing and
CatChIng.

Mean

2.7719
3.9404
1.1685

1.9545
3.2856
1.3S1I

2.3135
.3.5714

: 2.0918
3.7452
1.6533

. 2.5666
3.3642
.7976

Pre- 35 2.9250
Post- 35. 3.8809
Gains .9559

Pre..: 35 2.6523
Post- 35 3.&261
Gains 1.1737

Pi'e- 35 .3202
Post- 35 3.1499
Gai-ns--------IN4.6297-

Pee- 35 . 2.0206-*
Post- 35 2:9975,
Gains .9769

.35 4.6011
Post 35. 2.7118
Gains 1.1107

Pre- .35 1.5345
Post- 35 2.5440
Gains 1.0095

Pe- 35 3.4067
Post- 35 4.4377"
G ains. 1,4309

S.D. "'b"
Level
of Sic."

.9963

.6867
.'1.0979 6.2966 .001

.5921

.459.6

.6892, X1,4252 .001

, ..7965 ;

.7128

.8068 9.2230 . .901/

.8542

.,7653

.9d87 10.7635 .001 .

1.1713
1.2765, 3.6965. .001

1:1702--
.9187

J.1029 5,1275* :001

1.1149
.9783
.9220' ,7.5115 .001

.9699

.9002
-.9807: 5.0050 ..001'

.9968, -5:7982. .001.

.7110 .

.8522 7.7104 .001

.7490

.8624 6.9250 .001

1.2182
.7020

1.2105- 5.0383
q

.901

* Pre-test score subtracted from,Post-test score
** Level of' significance on two-tailed test

.1.26
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Extent of Remediation in Control Group

The second .problem was 0 determine the "extent of

remediation in a control. group composed of learning

disabled preschool children, -by. evaluating the group prior

to the, training and after the training period for certain.

aspecti of Antellectual functioning; perceptdhl ability,

and motor skills.

Statistics nithe Verbal Teats of. the Wechsler
`Preset oo an r tiasxIkletALIEPAIALLisr__

. .

Table XIII, page 102 presnts. the mean pre-tesit-post-

tOost, and gains scores, the standard deviations of those

score3, and the mt" ratios tr the .Control group on the 0.-
,

verbal testa of the Wdchsler Preschool and Primary:Scale.'

of Intelligence. Examination.of Table XIII reveals that ,a

significlant gain was made on the arithmetic iubtet. Gains

on the other subtexts were ositive but not to' the level of

statistical significance.

127-



TABLE XIII

Yean Pre-test, POst-test, and Gains
Control Group on the'Verbgl-Tes
Pro,pchool and_Primary Scale -o

(1973:-1974)

Test

. Information

Vocabulary

ores -.of Preschool
of 'Wechsler'

Intelligence-

i I...!

cSled.Scere)
Mean S.D.

;Arithmetic

,Pre-

*.Ga.ins

Pre-
r" Pos
Ga

/re-
/ PoSt

// Gains

Similarites Pre-,
'Post-
Gains

Cord ehension Pre-
Post-
'Gains

Verbal Score re-
Post-
Gains

9.8846
'10../538

.2692

.26 10.1923
26 10.3462

,1538

.26 9.2308
26. 101923

.9615

2t 10.3846
26 11.1)769

.6923

23 . 9.3913
23 .10..0000

'.6087

26 49.1154
26 51.6154

2.5000

.2%8330
3.5405

.

2,4586 .5584 N.S.

2.9667
3.0192
2.6936 .2912 t.S.

3.2411
2.j).003
2.0490 2,3928

3.2751
3.3217
2.7967 .1:2622

3.7263
2.9?-40
2.7591 1.0580

12'.934t
12.8688
7.1958

s:

1715 .10

* Pre-test scaled score subtracted from pOst-test.scalt?:d score
** Leyel.of significance on two-tailed test

r

t

128
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ft

Statist6ice on the Performance Tests of the
-TO5ha1er Preschool and Primar/ Scale

orTIA!Tql1ED:Ice

Table XIV, page1041.preeents the mean pre-testvpost-,
test4 and gains scores, the standardAeviatis of those

scores, and the "t". ratios of the ebntrol.grolip-on the

performance tests. of the WPPSI. Inspection of the talks- J,".

reveals that a highly significant gain was made on the.

subteit of block design. 'All other gains : Acores were-

nonsignificant negative gains .or nonsignificant positive

gains. 4,

414

129,-



.

TABLE 'XIS'

.1.A:an'Iie-tost, Post- -test, and Gains §cdres of Preschool.
Control Group on thejerfoimance Tests',of Wechsler

Preschool and Primary Scife of Intelligence,'?
(1973-1974Y .

iTeSt N
( Scaled. wore)

Mean S.D. "-t"

,Anital Houpe Pre- 26 9.6077 2.8568
Post- , 26 10.4615 3.2029

*Gains. .6538 2:7414. 1.2161

Piceure Pre- 26 10.9231 3.1739-
Completion Post- 26, 11.0385 3.1684

Gains .1154 .243035 4

.Males Pre- 24 . 10.2500" 3.01448
Post- 24 9.7500 3.7213

Gebketic

Gains
t -

Pre- 26

- :5000,

ao.0000

2.8893 .

3.3941

.8478

Degign Post- 26' 9.1154 3.3980-
pains .8846 '2.4872 1.8136

Block Design Pre- 26 9.2692... 1.1567
Poet- 26 10.692 1 3.5639
Gains 1`.4231 2.6408 2.7478

, Performance Pre-, 26 49 846 12.4268A
Score Post- 26 51. 8 12.4545

Gains 1. 6 2 . 6..8545 1.3161

Level
of Sig.**

* Pre-test scaled score subtrac1ted from post -.test scaled score
** Level of significance on two-tailed test

1'3 0

4
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Statistics on the Verbalj_perfopriande_4 and Full
Scale ftZ, Scores of-thS-,WMChaler Preschool'

and PrriiiiiiY-gEire67IltEladhE21
S. .

Table XV, pagelO6, presents the mean pre test, post-

: test, and gainsolecores, the standard deiriatiohs_of those

O

scores, and the utnrat4lioS c0 the control group on the

verbal, Perforqpnce, and full' scale I.Q. scores' of the

0
WIWI. Inspection of the table .indicates posiitive but

statistically nonsignificant gains n all categories.
a

I

*.

a

s

131
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TABLE XV

Mean 1).re-test, Post-test, and Gains Scores of Preschool
Control Group in Verbal I.Q., Performance I.Q., and

.Full Scale of the Wechsler Preschool
, and Primary Scale of Intelligence

(1973-1974)

Mean S.D. "t"
Level4
of SI **

Verba I.Q. Pre
Post-

26'

26
.'98.7692
101.9615

16.3983.1
16.0860

*Gains 3.1923 9.6872 1.6803

Perfbrmance I.Q. Pre- 26 99.8462 ])6.9486
Post- 26 101.6154 J6,4829
G'ains -.1.7692 8.4867 1.0630

'?u11 Scale Score Pre- 26 99.0000 24,4801
Post- 26 103.2692 23.9441
Gains 4.2692 10.9199 1.9935'

'Pula Scale'L.Q. Pre- 26 99:3846 17.6002
P Post- 26 102.2692 17.0589

Gains 2.8846 7.9465 1.8510

N.S.

.10

.10

* Pre-test score subtracted from post-test score
** Level of significanc% on two-tailed test.t

0

138

ti

9
3



107 -
7

Statistics on the Slingerland'preNWeadin
f ScreenillEpEsse4ures .

Table XVI, page108, presents the mean-pre-test, post- -

test, and. gains scores., the stnndard deviations of those

scores, and the mtu ratios of the control group on the

Slingerland Fre-Reading Screening Procedures. Inspection

of this table indicates highly .significant gains-in the

following categories:

.Disorimination-Memory
44Uditory Discrimination
ReVersals '
Inversions
Tdtal Errors

.

Significant gains were also made, on the auditory test.

Nonsignificant gains in either a positive or negative

direction were indicated In the 8 remaining categoriee.
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TABLE XVI

Near' Pre-test, Post-test, and Gains Score of Preschool
* Control Group on the Slingerlhnd Pre-Reading

-screening Procedures

Letter.
Discriminatidd

Word .

Dis criminat ion

Discrimination
-Memory

,

Copying

Copying-
Memorl-

AuditOry
Discrimination

Q
_Letter
Knowledge

Reversals

,

Transpositions

Inv ersions

4

0973-1974)
'

4

Level

41----"Pre-, 26
Post- 26

*Gatins

Pre- 26
Post- 26
Gins
Pre- -26.

Post-. 26
Gains

Pre- 26
P9st- 26
Gains(

Pre- 2.28
Post- 26
Gains

Pre-
Post-
Gains

Pre- *26
Post- 26
Gains

Pre- 26
Post- 26
Gains

Pre- 26
Post- 26
Gains

Pre-
Post-
Gains

3.65 38
2.8461
.8076

4.7307
4.3076
.4230

5.2692
3.6153
1.6538"

5.3461
.2307
..1153

8.1538-
8.6923.

- 95384

26 3.8076
26 ,2.1923,

-1:6153

9.7692
8.2307

. 1.5384

6.2692
4.1538,
2.115;

2.7307
.6538

r .92*
26. 4.4230
26 2.8076

1.6153'

.1,5477
2.5564
2.4334 1.6924'

1.6627
1..5942
1.2384

1.9299
2.61990
2,e4485 3.4440

1.7418 iO

1.4125
2.1034
1.7961 .3275 N.S.

2.6335
2.7823
2.8032'.

1.7209
1.9187.
2.6088

442266:
-4.6588
4.2164

3.1312
2.1668
3.8086

1.4299
2.1714
2.3819

-

2.8167
-.1.6252
2.7287

,0794 - N.S.

31572- .01

.1.8604 '.10

2.8320
r1

1.91M-1

3.0185

* Post-test error scote subtracted from Pre-test error score
** Level, of significance on two-tailed test

.01

.10

.01

134
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,

TAIft (Continued)
O

Nean Pre-test,.4Post-test and Gains Scores of Preschool
Control Group on the Slingeland'Pre-Reading

Screening Procedures.
0:973-1974)

r.

A
Category N 'Mean

Rotations

Substi*u+iofis

Total errors

Pre- :/6
Post- 26
*Gains

- S.D.

1.1538.
1.2692

- .1153

Pee-. 726' 23,1153
'PoSt- 26.'21.9615
Gains 1.1538

Pre- 26 40.6153
Post- ,26- 35.2307

5.184:6Gains

Auditory Test Pr644.

(Number Right) . 'Post=.
Gains'

Auditory" Test Pre-
t(humber wrong). :Post,-

Gains
. l

23 15.4782
23 17,7391

2.6208

23 . 7.9565
23. '5.7391.

2.2173

1.73,64
1:..6138

2.2685

10.2267
10:063
8.9696

9.4406
13.3904
9..7039

5.6397
. 4.8262

4.2127

5.6405
4.1910
441990

.

Level
fit" Of Sig.**

.2593 N.S.

.6559k N.S.

2:8298 .01

2.5738 .05'

2.5325 .05

-* Post7test error score subtractpd from Pre-test -qtror score
** Level of significance on two- est

4 -.

7 131.
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Statistics on the Yrostici Pevelonmental Test
or Visual Perception

Table XVII, pagel11, presents the mean pre-test, post-

test, and gains scores, +,the standard deviations of those

scores, and the ",t" .ratios of the control group on the

Frostig Develdpmental Test of Visual Perception: Irispe4ion.

of Table,XVII reveals significant gains im the area of

form constancy and in the perceptual quotient. b.ere.was

negative gain in the. area of spatial relations but not to

the level of significance.

136.



TABLE XV1.I'

Mean Pre-test, Post-test, land Gains Scores of Preschool
Control proup on the Fkostig Dbveloprnental

Test of Visual,Perceptiom
(1973 -1974)

aled Score)'. 'Level

Category Mean . §.D. -fitn of Sig.

Eye- -, rotor Pre- 24 "-EL-8333 1.9034
Coordipdtion Post- 24 9.1250 1.8252

Gains .2916' 1.9a6 .7185 N.S.

Figure-Ground fPre,- 24 9.0000 2.1264
ye PoSt4. 24, 9.4166 2.5693
Gains .4166 1.9981 1.0215 N.S.

Form Constancy Pre- .g4 16.7083 3.7472
Post- 24 12.7500 2.6905
Gains 2.0416 3.2097 3.1161 '.01

_Position in Pre- 24 0.7083 2.2932
Space cost- 24 9.0833 1.6396

Gai'ns - .6250 2.2421- 1.3656 N.S.

Spatial 24 9.5'833 ,1.0598
Relations 'Post- 24 .10..1250 1.7769

Gains .5416 1.7932 1.4798 N.S.

T)tal Pre- . 24 47.8333 7.9873
Post- 24 50.4583' 8.2038
Gains 2.6250 6.5129 .1.9745 .10

IL Perceptua1 Pre- 24 96.166$ 16.7945
Quotient Post- 2t.. 102.5000 15.0881'

`Gains 6.3333- 13.'1435 2:3606 .05.

* Pre-test Score subtracted from Post,tbst score
** Level of significance on two-tailed test

137
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.Statistl6s on the T,i.st of Motor Tasks

. `Tab it:. XVIII, page 113, presents the mean pre-test, post-
. . .

teat,' rued gains lcores, the standard deviations of those
scores, and the "'tit ratios of the control group on the Test
of Motor. Tasks. Inspection of this table reveals highly
significant gains in only hopping on the right foot and
hopping .on,,the left: not. Gains scores on all other task
were ,nonsignificant..

.

138
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TABLE XVIII

leariPre-test, Post-test and Gains Scores of Preschool
Control Group on Motor Tasks

(1973-1974)

Mean Ht II
Level*
of Si ,t*

ialance heam
Forwards,

Balance Beam
4ackwards

, Pre-
Post-

*,Gains

Pre-
Post-
Gains

24'

24

24
24

2.8145
2.9610
.1465

2.3874
2.4381
.0506

.8532

.7431

.6367

.6187

.5520'

.6086

1.1272

;4078

Balance Beam Pre- 24 2.374
Sideways Post 24 2.4201 .8273

jUmpingpRope

"Gains

Pre- 24 2.1541

.7204

.6930

T
. .7901'

Post- 24 2.4965 .9480
Gains .3423 1.0512 1.595.3 ,

Skipping Pee- 24 1.7784 1.1728
Post- 24' 2.1145 1.2498
Gains . .3361 1..1184' 1.4727.

Hopping, Pre.= 24 2.5124 1:0547
Right Foot Post- 24 2.9944. 0987

Gains .4819 .7917 2.9820

Hopping Pre- 24 2.2159 161191
Left Foo.t. Post- 24 2.7547 :9461

.Gains .5388 .9337 ;2:8272

HOpping Pre- 24 1.6791 9'031

Alternate Feet Post- 24 2.0048 1.0020
Gains .3256 .9826 1:6216 ,

Bouncing Ball Pre- 24 2.0867 .7375
Right Hand. Post- 24 2.4631 .7495

Gains .376.3 .9452 1.9507

Bounding Ball Pre- 24 18854
Left Hand Post- 24 2.1680 :96=

'Gains 42826 .7928 -.1./4162

Bouncing Ball 'Prer :24 1.9013
Both Halilds Post- 24 2.1326 .7518

Gains .668.F 1.6952

Throwing and Pre.- 24 3-73284 .9046
Catching_ Post-, 24 3.5249 .5123

Gains .196-5 .9410 .0230

* Pre-test ,score,subtracted from Post-test score
** Level of significance on two-tailed tept

139
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Iiy_q1111z2-22F-Comparlson off'' Extent of RemediatiOn

It Waa hypothoilized that the experimental and 'control

groups would be significantly differentiated at the close

of the experiment in certain aspects of intellectual function

ing, perceptual ability, and motor skills and that the

experimental group would be significantly more affected in

these areas than would the control group:

StatlatIcs on the Wechsler Preschool and Primary
Scale. ofr InteniEence

Table XIX, page115, presents the intergroup differences

with respect to mean gains scores on the Wechsler Preschool

and Primary Scale of Intelligence. Examination of Table

/

Xik'reveals that the experimental group trained *ith special

methods of remediation made a ltirger gain than the Control .

,
group.to a statistically significant level on the following

subtests:' comprehension; animal holUse, mazes, and, geometric

detign. The experimental group made larger gains than the

control group on the subtest's of'information, 'arithmetic,

picture' completion', and block design. 16ie/
R ,

/
gains. of the experimental group over the control group'

closely.-approached statistical, significance on the/verbal
\

score and the verbal I.Q. Finally, the experimental group

made highly significant gains over the control group on the.

performance score, .the performance I.Q., the full scale
.

score,
.
and the full scale I.Q. On the vocabulary aubtest

only, did the gains favor the control:. group but not to a

statl4tically significant level..

140e'
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TABLE XIX

Preschool Inter roup Differences of Mean Gains
on the Jechsler Preschool and Primary`

Scale of Intelligence
(1973-1974)

Tes

Ipfor atiori

V abulary

Arithmetic,

Comprehension

Verbal Score

Verbal I.Q.

Animal House

Picture Completion

Mazes

Geometric Design

Performande Sdore

Performance I.Q..

Full Scale Score

Full Scale I.Q.

. Mean
E-C

';5879 110360

.1253 .2850

0527 1.5908

.5362: .6432

1.4198

3.5000' 1.8738

.4.2362 - 1. 7501

_2.0033 -3.1598

1.1132 1;4967

2.8428 3.0699

1.7703 -2.2809

1.1484 1.6765

7.5450 3.9083

10.8308 4.2706

11.0450 3.6438

8.1439 3.7300

scorps

Level of

N.S.

N.S.

.05

.10

0,10

.01

.01.

.05

.10

.061

.001

;001 .

.001

* Mean gains bores of Control Group btkacted from samesu-

scores of` Experimental Group
* Level of significance on two-tailed test

rj

0.1



- 116
G.

Statistics on the Slin erls d Pre - Reading;
119:1'12ElpILrocedures

fable XX, page 117, present's the intergroup differences

'with-respect to the mean gains scores on. the Slingerland

Pre-Reading. Screening Procedures', Eximinition of Able XX

rivealhai theeexperimental group made larger gains than

the control group toa statistically significant level in

the categories Of'litter.Adisprimination, Word diseriwination,

copying, copying-memory, transpositions,--substitutions; -aAl--

totall errors. The gains of the experimental group over the

control group closely approached statistical significance in
. .

.

the.categories of diSorimination-memory; litter knowledge,

inversions, and rotations. Gains favori,d,th6 control groUp

'over,the experimOtml group, but to a statisticallY'non-
.4.

,
.

significant level, in the following categories: auditory

discriminationautraniositAons, auditory test (number right)

and auditory test (number wrong).

14.2
ti
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`TABLE' XX P
Preschool IratercirOup Differences of Mean Gatns Scores

on thb Slingerland PreReading
I 'Screenirig Procedures,

(1973-1974) -

Mean Level of
00cance

4,0,5

.05

N.S.

4031

N.S.

.001

.N.S.

N.S.

.Q5

.001-

N.S.

Category t II

Letter Discriminat/'`ion

Word Discrimination

Discrimination - Memory

#9638

1.0341-

.."7176.

Copying_ _ - 1.5989

Copying- Memory 2.6241

Auditory Discrimination .501.0

Letter Knowledge, 1.3473

Reversals -1.0582

Transpositions ,
ti

2.3801

Inversions .3296

Rotations .0296

Substitutions 5.5891k

Total Errors 7.9011

Auditory Test: ,0884
(Numbe-k-Right)

Auditory Test - .1139,
(Ntlinbee Wrong)

2.0206

2.3596

12208
3.7524

4.1424

.7436

1.5216

1.2215

3.9816

.090.

.0564

2.57.32

3.t052

.0639

.0963 N.S.

Mean gains scores of Control. Group subtracted from same
scores, a the :Experimental Group

** Level.of sign4.ficance on two - tailed test

30,

143'

*
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-Statistics on .the. Frosti Develo,mntal.
Test of '-isua arce t on

TableACX1, page 1;19, presents the intergroup differences

with respect. to the mean gains scores on the Froatig

DevelopmentalTestrof Visual Perception.. Examination of

Table XXt.roveals that the experiMentalrgroup made -larger

gains than the control group to a statistically significant

level:in the-areas of figure - ground perception, the

scaled Score; and the perceptual quotient. The experimental

group made larger ,but statistically nonsignifioant gains

over the control group in the areas" of eye-motor coordtnation,

form constancy, and position in apace. Gains favored the

control group over the experimental group but to a statis7
.r

tleaPy nonsignifiCant level in the area of spatial relations.

,

. 144

S
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TABLE XXI

Preschookl Intergroup Differences of .bean .Gains Scores

on tlip Frostig. Developmental Test
of Victual Perception

(19731974)

Mean Level of

Test E-g "t", Significance***

Eye-Motor Coordination.
$

Figure Ground
.

Form.Constanay

Position in Space

'Spatial Relations

Total Scaled Score

Pdrceptual Quotient

.6798 1.3117

1.3834 2,3325

1.7012 1,9500

. .9678 1.4622

-6 .5987 1.6276

4.0892 2.4521r

9;2381 2.,172

N.S. -

.05

.10

N.S.

' N.S.

.05

.05.

*Mean gains scores of Control Group subtracted from same

scores of Experimental Group
** Level of 44nificance, on two -- tailed test

qa.
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Statistics onthe Test of Motor Teske
1

Table XXII, page 121, presents the intergroup differences

wi'4,h respect to mean gains scores on the Test of Motor Tasks.

Examination of Table XXII reveals that the etxperimental

,group made statistically significant greater gains thari the

control group~ on all tasks except those of skipping, hopping

on the :right foot, and hopping on alternate feet. The gains

here, however, were in favor of the experimental group and

closely approached significance.

4 14Gi
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TABLE XXII

Preschool Intcrcroup Differences of Mean Gains Scores
on Motor Tasks
(1973-1974) .

Task

Balance Beam Forwards

Balance Beam Backwards

Balance Beam Sideways.

Mean -1 of..

E-C*.

1.0220 .001

1.2805 7.3433'- .00;

1.3751. 6.7114 .001

Jumping Rope 1.3110 5.1060 *001

Skipping .4615 1.4331 N.S.

.Hopping (Right Foot)' .4740 1..8680 . .10

Hopping (Left Foot) i
.6349 .2.5849 .05

Hopping (Alternate Feet) .5041 1.9377 .10

Bouncing Ball (Right Hand) .6006 2.3210 ..05

Bouncing Ball (Left Hand) .8281 3.7700 ..001

Bouncing Ball (Both Hands) .7783 3.7180

Throwing and Catching .8344 2.8371 .01

Pitt,

Le

4.1047

* Mean gains scores of Control Group subtracted from-same
scores' of Experimental Group '

** Level of significance on two-tailed test

4



The intergroup differences are comeniently summarized

in Table XXIII, page 123 Table XXIV,1page 124, and Table

XxV, page 125.' On the 'basis of the total _data concerning

the experithental group and the control group as well as the

intergroup comparisons the. following observations may be

made:

. Out of 50 possible test scOres the experimental

group, made 48 positive gains, 45 of which were
r p.

significant. One score was a significant negative

gain, and 1 score was.a qonsi9ni?icant negative

gain. 4

2. Out of 50 possible test.scores the'contror,group

made 43 positive gains, 13 of which were significan.,

'Seven were nonsignificant negative4gains.

3. An intergroup comparison showed the experimental

group with 44 positive gains over the control group,

27 of which were significant. Six scores were

nonsignificant negative gains.

14o
SP
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TABLE XXIII

Summary of Test Gains Favoring the Experimental Group
with Significant intergroup Differences

(1973-1974) 4

Level of
Te 'Si nificanco

-Scale of Intelligence
r

Comprehension_ .05

Verbal Score
Verbal I.Q. .10k
Ahima2. Ho f 401

Mazes .01
Geometrib Design .05
Block Design .10
Performance Score .001
performance I.Q. .001
Full Scale Score .001 .

run Scale I.Q. .001

Slingerland Pre-Reading
Screening Procedures

Letter DtsCrimination
Wprd Discrithination

.05

.05

Copying .001
Copying-Memory .001
Transpositions '4,001

Substitutions .05

Total Errors ,:001

Frostig Developmental Test
of VisUal Percepttbp

Figure-Ground :',05
Form Constancy .10
Total Scaled Score ) .05
Perceptual.Quotient ,05'

Motor Tasks Test
Balance Beam (Forwards)
Balance Beam (Backwards)
Balance Beam (Sidewsays)
Jumping Rope
Hopping (Right Foot)
Hopping (Left Foot)
-Hopping (Alternate Feet)
Bouncing Ball (Right Hand)
Bouncing Ball (Left Hand)
Bouncing Ball (Both Hands)
Throwing_and Catching

4

Wechsler Preschool and Prjmary.

* Approaching but less than significance,,

149

4 1.001
.001.
.001
.001
.10*
.05
.10
.05

.001

.001
,01.

.4
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TABLE XXIV

Summery of Test Gains Favoring the Experimental Group
.with Nonsignificant Intergroup Differences

(1973-1974)
O

Level of
Test Significance.

4
Wechslpr Preschool and Primary
Scale of Intelligence

Information N.S.

Arithmetic N.S.

Similarities N.S.

Verbal Score .10*

_Verbal I.Q. .10*

Picture Completion N.S.
-,iplock Design .10*

SlingerIp.nd Pre-Reading
Screening Procedures,

Discrimination-Memory N.S.

Letter Kiwwledge N.S,

Inversions N.S.

Rotations N.S.

Frostig Developmental Test
of Visual Perception

Eye-Mdtor Coordination N.S.
.10

N.S.
Form Constancy
Position in Space

Motor Tasks Test
Skipping
Hopping (Right Foot)
Hopping (Alternate Feet)

Approaching but less than significance

N.S.
.10*
.10*

1.
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'TABLE XXV

Summary of Test Gains Favoring the COntrol Group
with Nonsignificant-Intergroup Differences

(l97-3974)

Test

,Wechsler Preschool' and Primary
Scale of Intelligence

Vocabulary

Level of'
Significance

Slingerland Pre-Reading,
Screening Procedures 'n

Auditory Discrimination
Reversals
Auditory Test (Number Right)`
Auditory Test (Number. Wrong)

Frostig Developmental Test
of Visual Perception

Spatial Relations

N.S.

N.S.
N.S.
N.S.

N.S.

151
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conclusions-.

The fo.1.16,ging concluaions are drawn from the statistical'

analysis of the (tattl:

1. The methods of rmediation employed in the research

enabled the pupils exposed. to this training to

significantly over pupils in a control 'T,roup in the

.following areas of the qeehsler Pre-School and'Primary
.

Scale of Intelligen&e: COmprehension, Animal House,

. Mazes, Geometric Design, Performance. Score, Perform-

ance Full Scale Score and Full Scale I.Q..

2.' The method of remediation employed in the research

enabled the pupils'exposed'to this training to gain

significantly over pupils in a control group in Lotter
7

Discrimination, Word 'Dintrimination, Copying, Copying- .

Memery, as well as the Reduction of Transpositions,

Substitutiow-and Total Errors as measured by the

Slingerland Pre-Reading Screening Procedures.

3. The method of remediation employed in the research
#

enabled the pupils exposed to this training to gain

significantly over a control group in Perception of

Figure-Ground as well as Arithe Total,ScalecLBcore

and .the Perceptual quotient, an measured by the /

Frostig Developmental Test of Visual Perception,'

4. The method of'ra;,:ediation employed in the research

enabled the pupil's exposed to this traihiny, to gain
40

significantly ever n 'Control group in eqtailtbriu.a as

'Indicated by performance on the balance beam forworc1s,:'

/



0

.

. backwards andsideways, And in the rotor tasks of

lumpinopk;,-hopping (left foot), bouncing a ball

ith ril;ht hand, left hand, p.nd both hands as

vell as in throwing and catching.

b. iemediatiOn methods `enabled pupils to gain, but not

IgdificRntly, overpupils in a control group in the

following areas of the. 'Jechsler Pre-School and Primary

Scald of Intelligence: Inforrigtion,. Arithmetic.,

Similarities, -Verbal Score, Verbal Picture
.

Completion, .and Block Design.

6. Remediation methods alloyed pupils -to gain, but not

significantly, over pupils in a contrbl group in

Dlecrimlnatioh-Memory, and Letter Knowledge as well

as in Reduction of InVersions and Rotations as

measured, by the Slingerland pre-Reading Screenina..

Procedures.

7. Remediation methods allowed Pupils to gain, but- not

significantly, over pupils it a control group, in

F,ye-Motor Goordiriation, Perception of Form Constancy
a

and in Perception of Position in Space as measured by

the Frostig Developmental Tent of Visual Perception..

O. Remediation methods enabled pupils-to vain, but not

significantly, over a control group in the motor tasks

of skipping,' hopping (right foot); and hopping

.(alternate feet)

15,3
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Appendix g

EXPERIMENTAL LEARNING PROGRAM
for Preschae) Chiliiriirt in

the Model Cities Area
For overactive children who have

,difficulty payinig attontWs

For information call:
7344441 (9:00 a.rn.. 12:00 :coon)

782-31160 (afternoons, ow:M*1s and
weekends)

LelandSechtel, Projed Director



Appendix B

TO: Radio Stations' WPNO, WCOLY, AND LA

FROM: Le.lnd Bechtel, Project Director'
Learning .'Center
Park Hill Avenue,
,Auburn, Iiainc

Please make the following free publid service announcement
during the month of' August.

_

Special Preschool Program for Model Cities Children
/ .

If you have'a normally-bright 4 or 5-year-pld child who

just Crlyt sit 'still or pay attention,. who seems to get into

more than his share of trouble, yet who seems-to try so very

hard; you might want to have. him considered for the federally

supported Experimental,. Learning Program.

At no expense to youi a-kind sympathetic, highly qualified

staff will ruin your child by means of some of the most

advanced techniques employed in education. When he enters

school, your child will receive special tutorial held arid
0

a

attention, and his pflagress ill be carefully followed by

a professionai'vtaff.

This program,for 4 an0 5-year o ildren will run

from his September to next April with sessions'being held

at the Learning Center, Park Hill Avenue, Auburn, Maine.

4 ,

For information call: 784-8441 (9:00-12:00)
44 %

15G
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Appendix C

SPferAL

Faz. WODEL CITIES CHILD,1124 .

(r4-.5 Year 01(A

Thirty four and fiveyearoldt-lodel Cities children will be selected
for this federally supported expel'imental,program that from
September,. 1971 to April, 1972. This p:ktotl-am is dspecially designed for
highly active, normally bright children.

We will give your child these unusual advantages:
. . , . ,. *

1) Ue w1:11 discover how yOur child learns best by making use of speCial
.educational tests and trained individualized obeeriation.

2) Then, we will train your child by means of somesof the most advanced
techniques yet employed ineducation., .

child.
. .

When your h enters school, we will pr ovide t.' specially trained '
tutor for him teaching him by means or methods that We have discovered
work well with him. ,

3)

4)

5)

1'

tie w313. be in confer:cm° with your child's regular school 23achers
sharing -our learning discoveries so that your child's maXimum.progresd°
will continue throughout the school. year.

We will share all our informatioh. Wi t you, his 'parents; we that You
mat begable to bept help him at, }mime

'To have your child considered for this program call":

-\-'n7titiv--8441 (Daytime)

782-386c,. (Evenings and Weekends

THE LEA.,11ING DISABILITY P7.10G1A14
.

AND..10SCOGGL1 COUNTY TASK FOI10E ON SOCIAL '..',IYAA11.3, INC.
.

Park Hill Avenue

Auburn, Heine

Project Director - Ler6nd P. Bechtel, PhD. 0.

Assistant Froject Director - David 11.
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CHAPTER I

THE PROBLNa

The Statement of the Problem

This research evaluated the effects of methods of,

remealittion, of learning disabilities elementary dchool

children upon perceptual-motqr ability, certain aspects of

intellectual functioning, and ,performance in specified areas

of learning.

Basic EZE99111

It was hypothesized that an experimental group of
0

elementary school children, diagnoded as perceptually

disabled (dyslexic) on the basis of careful screening
o

procedures And subjected to intense remediation prcicedurea

in a six -week summer program and a control group similarly

diagnosed as perceptUally disabled wouldbe significantly

differentiated at the close of .the experipent in perceptual-
.

motor ability, certain aspects of intellectual functioning

and'specifiedereas of learning and thatthe experimental

group would be Aignificantly more affected In these areas

than would the 'control group.

The Need for the StudyAW... WOMMa

r

,1.77.117.

The salient featuxes of the whole dyslexic problet have

been described in Part I under this same h9ading While th4,

prognosis for early detection and remediation has been

generally favorable, the success of remediation attouTts hes

lG()

O
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diminished sharply with increasing age. Due to the largo

numbers of perceptually impaired children who constantly

a_ suffer academic failure and consequently grow deeply dis

couraged-and often hostile, means must be (round to reconstruct

the perceptual, integrative and reiponse systems of these

children _and put them on the road to academic progress.
4

This research is aimed at tenting the effectivenbes of,

reined/titian procedures with those ohildren.who are already

painfully frustrated and.dedlAy.discourag6d;

By aria-large, the only'reotpients of attempts at remeai-

ation have been children of privileged, wealthy families

because-of the prohibitive costs of low pupil-teacher ratio
.

pioneering rehabilitatiVe progrgms. 1115.0 present reeparch

re
.

an'attempt to test the effects of certain: reMedlal pro-

"todures upon. the responses of childrenof elbmentary school

:age who face the additional hardships of being culturally

disadvantaged.

161
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CHAPTER 11.

PROCEDUltE IN COLLECTING DATA

'The Hotting

Thei data for this research, was derived mostly from

elementary school children Tesidingin.the Model Cities

vioinity of Lewiston, Maine. The more than .1500 children

between the'ages of =b yearmand 14 years who reside in the

4odel Cities area provided the pool of ohildrenfrom which

40.aubjects'with 'pronounced dyslexic tendencies' were

selected. The primary means of boating childran.fbr initial

screening was through referrals from the elementary school

principals of the five schools in the area.- The teachers of

these schools have become sufficiently well informed to

recognize cases of perceptual disablement with a high degrip

of accuracy. Through observational vItiteto the summer

program of the preVious year, through teacher workshops

featuring speakers on learning disabilitiesAincluding the

director of this present project), and through growing

information programs-on both local .and national levels,

teachers have become far more sensitive to.the needs of

dyslexic children than ever before. Furtherpublicity was

gained through newspaper ads, pgblic service anpounceAents

on the three local radio stations, and mimeographed flyers

distributed through the city Health nurses, the Model Cities

Office, and loW.income meeting places.

1G2
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. ..

he remedial training program was conducted at the --training
i . .

. f ,

Pettengill Elementary school, Lewist6n,'Maine, made available

by,,, the unusually helpful Superintendent of. Scheele. This.

well qutped, spacious.school with a gymnasiuM'and other

athleticacilities was adequate" for the nes" 'of the program.

The constant assistance of the school prinaDal, the provicion

of janitorial personnel, and the cooperative nature'qf-the.

secretarial personnel facilitated the effective operation of

the program. the space utilization vas s follows:

. ,

Tutorial rooms
Math class room .

English Composition room
Perceptual-motor training room
Gross motor training room
Outside play area
Dinink area
Kitchen
Office

Research IlEpigAtAIER

Forty elementary school children with an average ago of

10.29 years were selected on the basis af extensive dXagnosties

screening as sufficiently perceptually disabled for ine4Sion

in the remedial prsigrami. Xt was seldom possible' to have

N = 40 for4ny one test because of the difficulty of testing

many of these children. Their initial uncooperativeness,

their inability to attend in.a sustained manner, and their

unwillingness or innbinty to follow directions made the

acquisition of data .very difficult. Bo%rover,. in every case

wherein data could be obtained the data was included-in this

analysis.

4

1
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Mftterials and li:valuntive Devices

S

imalwo
. ,. The folloqing ev:Auntivti dovi&cs wore used as :indicated:

Wechsler' Intelligence Scale
for Children

qingerlend Scslening Tests
for Identifying Children

. with .Specific Language
Disability '

k
Frostig, Developmental Test
of Visual Perception .

(Initial Screening)

(initial Screen .n
pre and post-testing)

(Initial Screehing plus
pre-: and post-testing)

Metropolitan Reading Tests (Pre- And post-testing)

Metropolitan Arithmetic Test (Pre -,and post-testing)

Gilmore Oral Heading ,Test

Test of Motor Tasks

(Pre - and post-testing)

(Pre- and post-testing) ,

Tile above tests were administered by three trained

testers in conjunction with co
b

hqW 1 tarits who assisted in the

4 1
analysis of test data and advised in rest interpretation.

The decision to enroll a child in the program was made by

project director following a diagnostic council meeting

wherein data fi-om the tests admtnistnred they previous way etas

presented end carefully analyzed.

Testing for'screening purposes was done at the Learning

..0 rater beginning on the first Saturday in May and continuing;

on Saturdays until mid-June. Following the end of the school

term testing was done 5 days weekly through the first week' in

July. Screening; was accomplished in approximately 4 full. -

weeks of work.

164
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UeOhsler Intellifrnpe.Scalefor Children

The VIBC is a,dictinet test from the ',Zetfisler'Adult
- .

Intelligenoe=Scale .and is preferred in testing adolescents up
t

through the,"age of 15 y4ars, This test yields a deviation

I.Q..which is based on a comparison of each subject's teat

performance with the scores earnecllay-individuals in his age

group. - An I.Q. of 100 is-set equal to the mean total score

each a, and the'standara deviation is set equal to 15

points. Th WISC cdnsists of 12 subtexts `divided into two

equal subgroups identified as Verbal and Performande.- ThQ- .

reliability coefficients computed by the split-half technique

for children aged 10i years are as follows: Verbal .Score,

.96; Pdrformance Score, .89; and Fuld. Scale Score, .95.

This test was used to assess the genera; intellectual

level of the child to. determine if he qualified intellectually

for admission to the'Program, and it was used diagnostically

an indicator of dyslexic symptoms ,on the basis of certain

typical patterns of response.

Slin .erland Screening Tests fer Identifying
nildren witE7Spectfic Languaqe7isaVilitv

This test was administered individually 'to each child to

ditcover:weaknesses in visual, auditory, and kinesthetic

functioning. The authors indicate that "the purpose of the

Screening Tests is to screen from among a group of children

those with *potential language difficulties and those with

already present specific language disabilities who are in



- 134.-

need of special attention at the moment."1 These teste appear

in three sets continuing to the 4t,'7A Grade but may be used

with individuals ,beyond the given -grade kels.''The author

indicates that'll. . they maybe used for comparative

purposes to measure gains after rerilediation.112

Fro qiis Develoomental Teat of. Visual Perception

This test is desbribed in Part I of this reboort under'the

same heading.

Metropolitan Reading Teets

The authors. iiescribe the purpose of this test as "; . .-tck

afford dependabl6 data concerning the level of pupil achieve-
,

ment in word knowledge and reading. "3 This test was adminis-:-

tered to pupils in small groups; Scoring WRS in terms of raw

scores, standard scores, stanines,' grade equivalents, and

percentile rank. The; tabular precentations in this report

contain raw scores. The authors indicate thatlan important,
,

use of the test is ". toy compare present achievement with

pastftachievement in order to determine and evaluate progress."

13lingerland, Beth. Teacher's ManUal to Accompanx
Slingerland ..creenink Tests for Identifyi%;
SpIT6ific Lani4ualcp Dinablility. Cambridge:. Educators Pubilsh-
InL; Service, xx.

2Ibid., p. 3.

3Directions
Tests. Walter N.
add World, .Inc.,

for Administeringburost, .Editor.
1959r. p. 7.

4
1,2A.SL, P.

-$.

Metropolitan Achievement
New'York: Harcourt, Brace
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Net.lt000litan Arithtic Test
e

This sstest presents data concerning .the level of

achievement in arithmetic computation-and arithmetic 'problem
. -

Solving and concepts. This test was administered to pupils

'in small groups. 8c6Ang was in tormu of raw- scores, standard

scores; stanines, and grade equivalents. The tabular presenta
4

tions in this report area terms of raw scores. The reli-'

ability coeffiofent of the arithmetio.computation,dubtest is

.92 and or the arithmetic problem eolving and concepts subtext

is .88.

Gilmore Oral Reading Test

-ThisA.ndlyidually administered teat provides measures of

accuracy of oral reading,.comprehension'of material read, and

rate of reading. fi-Eit's two equivalent forms/ C and D and has

,

'levels fOr pupils in grades 1 through 8. Each form preunts

10 oral reading paragraphs which form a continuOunstoi4y' with

illustrations of characters and events in the: paragraphs, and

fivecomprehension questions for each pragraph: Per purposes

df,this research trained testers recorded each pupil's responses
.

on cassette tape and scored the test from the recording. - Thub

accuracy of scoring; as well as perthanence of 'record could'be

assured. Alternate Sormsswere administered pre- and post-.

The test is interpreted in.terila of-rawscor;s, stanines,

grade equivalents and ratings'. The tabular presentations of

this report are in terms of raw scores.

1G
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Test of Motor Tasks 1

This test required the perfotmance of.the following

physical tasks which we-re rated by the teeter on ii75-.point

scale: balance beard forwards, backwards, and sideways;

balance board; skipping; and hopping. the ocular pursuits

4

of tracking and convergence were rated on a 3-point scale.

Dominance tests were also.given fordiagnostic purposes but

not included in the assessment of progress.

Methods of Remediation

The staff consisted of the following members:

1 Project director
1 Assistant pro J'es't director (part-time)
1 Parent education specialist
1 Perceptual-motor ,specialist
2 Grdss motor specialists
2 Teaching aides
13 Readiag tutors
1 English composition teacher
1 Math teacher '(part-time)
1 Secretary (part-time)
1 Cook (part-time)
1 Cook -aide ,(part - time)
4 Drivers (part-time)

2 Aides from the Neighborhood Youth Corps

The staff was selected on the basis of experience and

effectiveness with this .age group of children. One week of

training preceded the 6 week program at which'time outside

consultants were employed to instruct the staff. Most of

the reading tutors had prior tutorial experience plue,well-
,

developed theoretical understandings through a course on

oee Appendix A.
(.6

Ica
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learning disabilities offered at Dates- College. Wiring the

operation of the program, Staff meetings were held at the

close of'oach day not only to deal with the material aspects

of the program but todiscuss the needl of individual children

and to plan an integrated approach' to the problems of each

child.

The program was organized according to the following

schedule from Monday to Thursday:

9:00 - 9:50 1st period
9:50 - 10:40 2nd period
10:40 --10:55 Snack
10:55 - 11:45 3rd peri
11:45 - 12:15 Lunch
12:15 - 1:05 4th period
1:05 - 1:55 5th period
e1 :55 - 2:10 Snack
2:10 - 3:00 6th period

Fridaye webs used for outings which provided relaxation

through swAmming'and an opportunity for-tutors and other staff

,members to establish friendly reiktionahips with pupils on

other than an academic baste. .

Each child's achedul6 was arranged so that he had 1

period of individual ti.Aoring in reading in the morning and

1 period of individual tutoring. in reading in the afterl.won.

In addition, there was 1 period of perceptual-motor training;,

1 period of gross motor training, 1 period of English

composition, and 1 period of math daily.

The individualized tutoring sessions provided instruction

in reading skills with primary emphasis upon linguistic and

169
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a

phonic approaches. The Bloomfield-Barnhart Let's Read Series

with the accompanying. Leit.s Look workbook were' utilized to

enable the pupil to learn words by families. The\phonia .

approach of Schoolfield and. TimberiAe employing a consonant.

and vowel chart With illuDtrations of their sounds was used

to enable the pupil to learn the sounds of the letters. and

to practice blending them until recognition of new words

cduld be achieved. The tuters operated within the framework

of the principles of remedial instruction for dyslexia set'

forthbyN Dle Bryant.1

Remediation initially focused on the simplest, most basic

perceptual-associational elements in reading. Responses were
444.444.444..

overlearned until they were automktio. The tAtor-endeavored

to plan the learning experience so that the child was correct

in nearly all of his responses. Systematic elinlinatien of

interference between discriminations and associations .were

undertaken in graduated steps.. Finally, the tutor utilized

frequent reviews of basic perceptual, associational, and

blending skills involving actual reading.

The relationship between the child and the tutor was a

sensitive one. Interest, acceptanoo, and approval were

essential to the child's progress in learning. It wa's the

'Bryant, N. Dale, -."Some Principles of Remedial Instruc-
tion for Dyslexia," The Reading Teacher, April, 1965, pp. 56?-
72.

170
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tack of the tutor to analyze the child's, needs and to..

ttructure the learntng situation so that ,the child would

have his firat'experienceW of success.

The perceptual-motor training,wae.directed. by whighly

experienced: teacher who had taught on levels tanging tram K

to 12 and was experienced in teaching dyslexic children.

She was assisted by .a younger teacher's aide. The curriculum

included visual auditory, and motor coordiffation'activities.

-Visual-tracking eye exercises were daily provided for children
. t .

.
- N ,

diagnosed 'as lacking smooth contrbl. Auditory discrimination

phonograph records were .employed to cultivate attending to

specific auditory stimuli.- A rotating pegboard was used to

dexelop fine muscle coordination and an integrator was used

to develop sequencing skill. In addition, 'drawing activities,

games involving counting, and puzzles involving figure-ground

perception were utilized. The activities participated in here

were always presented within the context of play and were

constantly being augmented with new additions. Intense

interaction of the teacher and her aide with the pupils- was

constantly maintained. The teachers participated with the

children in everything. The aim here was to enable the child.

to focus and attend to spetific visual and auditory stimuli,

to- establish eye-muscle coordination, ; to achieve unity of

dominance, and generally to develop fine'rwuscle control.

The gross motor training was aimed at developing

171
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performances utilizing the large muscle groups which may

serve as the foundation for fine muscle coordination such as

handwriting. Throwing and catching basketball,.shooting

baskets, skipping and balancing were employed. Rhythmic

motor actiyities such as skipping rope, dancingp.and the

performance of gymnastics were stressed. Finally, techniques

of relaxation were regularly utilized to reduce neuro-

muscular tension.

English composition class was conducted by a highly
.

skilled male teacher having a record of
.

unusual success with

disadvantaged children.' He encouraged the telling of stories

out of everyday city life, illustrating these experiences with

pictures and simple arawingl, and then putting the narrative

Lit() written form that would be bound along.with the pictures

into.the ford of a small book. He steadily cultivated in

pupils the ability to compose .themes and-essays by the

.progressiye development of grammatical construction in

linguistic expression. Development of.handwriting skills

using the materials of Gillingham,' Stillman, Drake, and others

was attempted through carefully planned writing assignments.

Exposure of the children to a rich supply of children's

literature fostered an interest-that led to many of them

acquiring public library cards. The children were given

access to typewriters and provided with enough instruction to

type short theMes which they composed. Constant praise and

172



display 'of the chlldren's=work in prominent places in the

but1dli heic,htened motivation.. No matter on what level of

performance, if a chfld achieved anything 'that was, a step `gyp,

the teacher often.wOuld'rush to the director or some other

d41t excitedly showing the child's work, frequently within

the observation of the child. ..Many-of thedse pupils probably

had not received Oaise.for academic work within their

immediate recollection. The teacher imparted .a contakion of

enthusiasm regarding English composition.

Arithmetic was taught by a male college student who had

.demonstratd singular effectiveness teaching arithmetic in

this preEram the previous summer. His low-keyed,.gentle,but-

firm manner combined with his brilliant record as a college

athlete to make him an inspiring identification figure for

pupil in the program. The primary text utiliz6d was the

Elem(entypy School Mathematics, series K-6 by Eicholy, et al.

(Ad isOn-Wesley Publishing Company, Inc., 1968). Flash cards,

multiplication tables, worksheets, and recitation were utilized.

The teacher. had mastered the art of Maintaining-constant

verbal contact with each child in his class (neVer more than

7 children) always recognizing each remark with a constructive
I

response. His class was a virtual dynamic unit of intercom

-munication-Srom beginning to-end. Striy comments were always.

recognized but redirected to the .subject matter at hand without

scolding, recrimination, or any element of negativism. iie

1 " ti
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encouraged dipeoveJry and understanding of ideas working 'in

frdquently biit for limited periods of time.

.*N
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CHAPTER III

RESULTS: TREATLMT AND INTERPRETATION OF DATA
(19'72)

Statistics Indicating Comparabilitz
. of: Erpt...

The assumption that both groups were coMparable with

regard to sex and- age is supported by the data indicated in

Table I, page 144. The difference in the:compositiOn'of the

groups in regard to sex is only 4 per cent. The ranges,

means and standard dsyiatfons of age are closely comparable.

The F and "t" ratios indicate no significant difference

between 'the groups in age.

\
175
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"TABLE

Description and Comparison_of_the_Experlpiental and Control Groupe-
with,Rdgard to Se* and 'AE;e

(1972) .

NIsperimental Grout) Control Group

Male Female Male Female

N 30 10 15 4

Percentage 75 25 79 21

Age: Mean 9.94 11.07 9.92 10.22

Range 6.75-14.63 7.92-15.17 6.75-12.92 7.67-15.63

Mean

S.D.

F

ut"

10.50

1.986

10.29 10.07

1.003

0.373*

*Not significant at .05 level of sicnificance

17 ti

2.558



- 145

The similarity of the two groups in terms of sex and

intellienpe is indicated by Table II, pagei46, showing

Verbal I.Q., Performance I.Q., and Full Scale I.Q., measured

on the Wechsler Intelligence' Scale for Children. Although

direction of differences was in favor of the contr81'group

being slightly higher, 1' and 't' ratios indicate no signifi-
'.

cant differences between the groups in intelligence.

17,
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/1.6

.. 0

Deoc rip t..1 o N. t-.n:.1 Con-v,"ial'1;73on of. the Experli,;e4tal and Con.t.r..01 Groups
with i.ogard to' Sox and Into ili 6enoe

(1972)
..-...,..,..--,..,....-=,..., ..,,,,,,,...,,...,,,....,==,.....,.....,..,....--,..----,-==-r-...=. ..=.---r.,...44

,

.

. . Ex pe rimen.talro an Cunt ro I Grow)*
. '7:1;1(7- Fema 1 e gale .. b'emale

_....,...

ti

Vorbal
Mean
h.) n3'e

c: an
S. D.'

"t"

.Z0 10

90,33 79.70
72-116 70-96

85.02.
11.004

'Performance I , .
Fen 96.93 87.00 95.20 90.00
Rause 67-118 . 61-111 76-118 6Q-111
Mean 91.97 92,60
S.D. 13.945- 11.365
I.' 1.506
"t" 0.094*

...,.._
Full Scale I. Q.

I:ean . 92.83 .81.60 92.60 91.25.
Eqnge 70-115 62-103 76-; 107 67-112
/dean 87.23 . 91.93
8. D. )2.739 12,680
F 1.009
it i.,n -0.646*

1.447
1,420*

15 4

91.67 .. 93.50
72-100 70-114

92.59
13,239

*Not significant at .05 level of significance

17tS
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T14! o twe givoupS As furthor, shown
.t

oi` pre-te.jt tICOD:...:13 011 th,.." ests
indicati.:d by resuec.:tive :table t:1:

ScreeninG..Tests,. Table III, par. 148
.1)fivelopLi.ent:,11 Test _of Visual Per_ception,-

. Tati:Le IV, pcd.ge. 149

.etrepelitan iteadinz Tests, Table V, 'Pe,ce 150
etr6po1ital Arithmetic Test., ?Table VI, pn.t%e 151
Gilmore 01:,1,1 Reeding .Test, Table -:VII, ..pa ;;:152;
Test or Ilotor Tasks,' Table VIII?, page 153

However, since this research is concerned with glans °Ceres,
100.

differences between the group in initial Ability would not
invalidate a cOmpiirison of the groups.

6

te
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TABLE 113 ,

eoc.p'cul:.-,on of Pro-teot Scoreson the S1A.ncer1z,nd Screening Ts
wi6h Specirlc LrInuae
(1972)

To:it Het?n 434.1rwe S.D.
o2 5,46R7o 1-20 b,F.A25

U.:* 16 4.3125. 0-13 4.4379

32 1.812o 0-10 2.7171 2.,2260

C -16 -1.37,50 1.8211

Visual Perception- E 32 3.1562 0-6 1.6869 1.1245
llomory C . 16 4.0000 1-8 1.7868

Visual E 32 2.1875 0-6 3.6061 2.5353
i)iscrii'dia8.tion- C 16 3.0625 0-7 2.2647

Virtual Perception
)

32 7.26125 1-14 3.4288 1.1667
. LemorY-sUnestheti C 16 9.12500 3-15. 3.7036

Auditory Recall X 32 10.3125 3-27 5,4206 1.4667
C 16 13.1875, 6-27 -6.5647

Auditory Sounds E 31 6.5000 1-15 4.0347 1.3737
C 16 6.6875 1-14 4.7289

Auditory E 31 .4.6875 0-10 2.7022 3.9108
Association C 16 5.1875 1-13 5.3576

Total Errors E 39 49.10256 12-124 23.4773 '2,0.'195.

C 19 45.36842 23-62 16.3762

?//7:otal Errol.s
Pius ei E 39 74.3333 12-137. 27.1441 1.7137
Corrections and. C 19 51.7894 23-107 ',..4,0,7350

Poor Formptions

(0Experlui3ntal Group
"Control Group

18U
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T.nLE iv

Comparison of Pro-test Scores on the Frontl'i,I Developmental.
Test of Visual Perception

(1972)

N

77-*

Test 1. .jean Range B.D.

Eye-otor - E* 40 17.775 14-26 '3.7449 1.1016
Coordination ,-C4:01' 14 18.7142 '13-25 3.9307

FiGure Ground- E 40 .17.375 - 4-20 3:9528 12.0498
C- 14 19.2857 '16-20 1.1387

Form Constancy E 40. 10.800 0-17_ 3.6247 1.4671
C 14 11.7142 4-15; 2.9724

Position in E 40 7.400 3-8 1.0328 1.4707
Spfice. . C 14 7.4285 5-8 0.0516

Spatial Relations E 40, 6.425 3-6 1.1297 1.0159
C 14 6.7142 3-8 : 1.,136.7

Total E 40 59.450 29-74 10:4561 1.1565
C 16 .63.000 4175 9.7228

*Experimental Group
**Control Group

181
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*

TADLE V

Comparison of Prtl-Lest Scores on the Metropolitan Reading- Testa'
(1972)

Teo t N M ean

16.4411

RanBe

1-42

P.P.

7.5123

F

'2.7683.Wovd Knowledge E' 34
C** 13 21.3076 8-46 12.4992

Reading E 34 15.0588 5-34 5.7098 .1903
C 13 17.9230 9-.35 8.4504

*Experimental
**Control Group

182
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TABLE VI

Coniparison or Pre-tent Scores on the Metropolitan Arithmetic
Teat
(1972).

RanucTest Means S.D. F

C6mputation E* 35 15.7428 0-42 11.9517 1.1658
C** 14 18.7142 0-44. 12.9045

0

Problem Solving E 28 9.8928 1-33 8.2432 1.7727
and Coacepta C 12 12.5000 .0-32 10.9751

*ExperLaental Group
**Control Group

183
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TABLE VII

Comparison of Pre-Test Scores on the Gilmore Oral Reading Test
(1972)

Test N Mean Range S D. "-F

Aocurt:.cy E* 33 10.3157 0-42 8.2235 4.6770
C** 18 13.9444 4-47 14.4594

Comprehension E 33 15.8684. 3-29 6.5064 2.9953
C 18' 17.2777 0-40 11.2605

Rate: Words E 37 59.8918 12-120 32.4523 1.5538
per Minute C 14 59.5714 18-138 40.4526

*.K;xperimental Group
"ContrO1 Group
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TABLE VIII

Comparison of Pro-ATent Scores on ;rotor Tasks
(1972) .

a. on. ...-
Task Mean Ilanire S.D.

Balance Beam E* 38 4,05263 1-5 1.1137 2.2455
Forward's C**15 4-.5333 ,3-5.. .0.7432

Balance Beam 2 38 2.42105' 1-4 1.0035 1.2294
Lackwards C 15 2.9333 1-5 1.1126

Balance Beam E 38 2.7105 ,*1-5 0.9838 1.0478
Sideways C 15 3.2666 2-5 0.9611

Balance Board E 38
. .

3.34210
.

1-5
c..._

1.2679 1.1916
15 3.8000 1-5 1.3732

Skipping E 38 4.3157 1-5 1.0680 1.1973
0 15 4.3333 2-5 0.9759

Hopping E 38 4.1578 1-5 0,9733 3.d849
C 15 4.6000 4-5 0.5070

Ocular Pursuits
Tracking . E 38 2.0526 1-3 0.8988 1.4141

C. 14 2.4285 1 -3 0.7559

Convergence E 39 2.5789 1-3 0.8583 4.0639
C 14 2.7857 2 -3 0.4257

all11.111.

*Experimental Group
**Control Group

,



Er

- 154 -

rc'kn

In order to deLer%tline the extent of remediation of

learning dis6Mlity in an e:Terimental group and a contr91

group by evaluatinc, each group prior to the training and

after the training for perceptual, motor, arithmetical, and

reading skills, the "t" method for assesing the significance

ol the differences between correlated means of small samples

was used. The following steps were taken:

1. The scores for each masure, pre- and post-, were obtained

for each S in the group.

2. The difference between pre- and post-scores for each

measure was obtained for each S in the group.

3. The means and standard deviations of the means were

calculated.

By using the following formula 4d going into.the "t" tables

vith N-1 degrees of Areedom, it was possible to determine

'.ether these differences were significant at the five per

cent level of significance: \&

ntti = Mdi

V 2x d
N(N-l)

1
J.

Where: Mdi r, mean of the r difference of paired observations

xd deviation of a difference from the mean of the
differences.

N.

'Guilford, J.P., F'undamental S ttic In TILycLalcy!v

and 1:ducat1on. 'New York: kcCr,:iw-fliiI, 1(.6U, p. 22d.

18 6
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r_ow, dnd ;L,.n:101-t viations 01 the di.fferencs o each

lea:;ureindi-ed the exterj. to which the training objctive

wcre bt.tain:,d'and the m,.,.0ure obtained with the "t" formula

indicztted whether or not these diffc'srences were significant

at the five per cent level. of confildence.
4

In order to mqke an intergroup compariL,.on of thv afore-

mentioned datobtained from the determination of extent of

remediation in the e;:perim.:::ntal group and the extent of remedlq.-

ation in the control group to ascertain the effect of special-

ized training upr.',n perceptual, motor, arithmetical and reading.

skills the F test of homogeneity of variance at the five per

cent leVel was used to satisfy the assumption underlying- the

test:

1

F = larc,er variance
smaller variance

d
2

YI: 1
. .

r2d
2

sum of squarcs of the sample.

p.232.
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"" f(,7; th," significan..2 r of

the difer.:nces betweer uncorrelatec: means of small sample:;

was us:..3 by t.c.ating the atorr,mentioned data according to

the fello,aing formula:

Ittfl = rzl -

X1 + rx`" N + N9-
1 A 2 1

) _

N
1

+ N2 2 N
1
N
2

where 1 and r;2 are the means in the two samples (here, the

1
means of the differences in the two samples): ar.idr.x2

2 2

are the sums of he squares of the two samples (deviation of

a differences from the means of the differentess). N
1'

and N
2

are the numbers of observations, respectively. Going into

the "t" taliles with N + N - 2 degrees of freedom, it was

poosible to determ3.ne whether these differences were signif-

icant at the five p ^r cent level..
p.'238.

18-15..
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Extent of Aedition in Exoerimnhtal GPOU0

This rirst ploblom wns to determine the extent of

r6i,ied1ation in an experimental group, com:)osed of learning'

dis!Jded elementary school pupils, by evaluating the group

prior to the training and after, training period for

perceptual, Motor, arithmetical and rending skills.

Statistics on Slinrerland ScreeninELILats

Table IX, pate 153, presents the mean pre-test, post-test,

and gains scores, the standard deviations of these scores,

and the "t° ratios of the experimental group on the Slinger-

laud. Soroenln Testa for Identifying Chilstren with Specific

LangUlie Disability. Examination of Table'IX reveals that

highly significant -gains were made in the following areas of

performance:

Copying - Chart
Copyin - PaL;e.
Visval Perception - Memory
Visual Discrimination
Auclitory Association
Total Errors
Total Errora Plus .Self- Corrections and Poor Formations

Two areas of performance failed to show significant gains

( Visual Perception-i2.emory-Kinesthetic where, positive gain did

not achieve statinical significance and Auditory Recall

where.there was negative,gaia (increase in errors) but not to

the level of statistical significance.

185
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TAbLE IX

kiean Pre-teat, Post-test, and Gains Scores of the Experimental Group
on the SIlngerind Screening Tests for Identifyint;, Children

with Specific Language Disability
(1970

Test

Coffin;; -cnart

Copying-age

Visual
Perception-
1emory

Visual D13-
crlitination ,

Visual
12erception-
Memory-
Kinesthetic

Auditory

Auditory
. Sounds

Juditory
Association

Total Errors

Total Errors
Plus Self-
Corrections and
Poor For: ations

N Mean S.D. 4t" Significance

4Pre- 32 5.46875 5.8253
Post- 32 3.00D 3.4041

*Gains 2.46875, 6.525304 2.14127 .05
Pre- 32 1.8125 '2.7171
Post- 32 0.7500 1,7780
Gains 1.0625 .2.263846 2.44979 .05

Pre- 32 3.15625 1.6869
Post- 32 2.12500 1.8621
Gains 1.03125 1.768615 3.29441 .01
Pre- 32 2,18750 3.6061
Post-.32. 1.18750 1,4241
Gains 1.00000 1,481046 3.82239 .002

Pre- 32 .7.23125 3.4288
Post- 32 6.5625 3.8170
Gains 0.7%875 3.603165 1.13037 N.S.

Pre- 32 10.31250 5.4206
Post- 32 12.28125 7.2344
Gains -1.96875 6.620536 -1.68325 N. S.
Pre- 31 6.50000 4.0347
Post- 31 5.28125 4.3653
Gains 1.21875 3.235119 2.09937' .05
Pre- 31 4.68750 2.7092
Post- 31 3.84375 2.7626
-Gains 0.84375 1.893066 2.47052 .02
Pre,- 39 49.10256 .23.4473
Post- 39 42.12821 25.2900
Gains 6.97435 15.4723 2.81325 .01

Pre- 39 7.4.33333 210441
Post- 39 62.00128 15.8466
Gains 12:P8205 17.414373 4.40375 .002

*Post-test error score subtracted from Pre-test error score
**Level of significance on two-tailed test

r

19U
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StPtl.sticson Frostl Dvelonwmtal Test. of Visual Porcention
- - --

a nd

Tv.ble X, --Pigc160, presents the-mean pro-test, post test,

gains scores, the standad'deviations. of ese scores and

the '"t" ratios in zireas of visual pe;Iceptl.on measured by the

5 FrUstig tests. Exa:nination of Table X reveals that positive

.char es with a high level of significance occurred in eye-

motor coordination, figure ground, rormvonstancy,-spatial

relations and total test performance. Positive change occurred

in perception of position in space but this gain falls short

of being significant.

1
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TABLE X

Lean Pre-test, PorJt-teL;t and Cain; Scores of the Experimental
Group on the Froatig DevelopmeritA Test of Visual Perception

(1972) .
Test 14 Mean

**"Lev6175.17

Eye-Mol:or Pre- 40 17.775 3.7449
Coordination Post- 40 19.250 3. 3645

*Gains 1.475 2.561913 3.65363 .002

Figure Ground Pre- 40 17.375 3.9528
Post- 40 18.400 3.3497
Gairrs 1.025 1.060349 3.50164 .002

Form Pre- 40 10.820 3.6247
Constancy PQst- 40 14.075 2.6639

Gains 3.275 3.145917. 6.59411 .002

Position Pre- 40 7.400. 1.0328
in Space, Post-. 40 7.575 0.8129

Gains 0.175 1.114181 1.02174 S.

Spatial Pre- 40 6.425 1.1297
Relations Post- 40 6,850 1.4771

Gains 0.425 0.984174 2.76327 .01

Total Pre- 40 59.450 10.4561
Post 40 66.125 13.4829
Gains 6.674 5.205458 8.10395 ,002

*re-test score subtracted from Post-test score
**Level of significance on two- tailed test.



0t:.ifistacs on netropoll.tan Readin Tests

Table id,.pli::;0162, presents the mean pre-test, post-test

trid g.ains. scores, the standard deviations of.these scorpsild

the- "t" ratios of perfo.riaance in ,Word knwaledge and read. As

measured by the Metropolltlan Readinc; Tess. Inspection of

Tables XI reveals that although them; were positive changes
,

frdm pro- to post-tpsting, the gains 14 word knowledgeland

reading wore 'not significant. at tfie .05 level; It should be
, .

noted, however, that the gain in reads no approached this 14ve1

of significance.

4
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TABLE XI

Eean Pre-test, Post-test, and Gains Scores of the Exprimenta1
Group on the getropolitan Reading Tb.ste

(1972)

Test

1:0T.d Knowlede

heading

N ' Mean

Pre- 34
Post- 34
*Gains

Pre- 34
Pdst- 34-
Gains

0

16.441176
17.205882
0.764706

15.058823
16.382362
1.23529

S.D.
4,4

75123
-7.6152

"Level of
"t" SignificRnce

5.91F.,935 0.739e3 N.S.

5.7098
7.5679
5.929586 ..1.27e81

(

0

*Pre-test .score subtracted from Post-test score
**L'evel of significance on. two- tailed test

194
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StaiApes on V,,tro-olitn Arlethetic Test

TauleXII, pago164, presents the. pre-test, post-test,

and gains tcolC, the standard deviations of these scores and

the "t" ratios of performance in computation and problem

es

solvinz-; and concepts as measured by the Metropolitan Al.itimetic
,

Test. f Table XII reveals a gain in,computatin n

signifA.'(;ant at the high level of .002 and a gain in problem

solving and_ concepts highly significant at the .01 level.

lb*

41,

195
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TABLE XII

_Mean Pre-test, Post-test a d -Gains Scores of the Experimental
"Group on the Me opolitan Arithdetio Test

(1972)

Test. Mean S. D. "t".

*Level of
Significance

Computation Pre- 35 15.74285 ?' 11.9517
4

Post-'35 20.085714 10.9070
*Gains 4.342857 .4.862478 5.28039 002

Problem Pre- 28 9:89t857 8.2432
Solving and Ppst- 28 .12.035714 8.0851
concepts. Gains 2.14285,. 4.079889 2.77552 -.01

*Pre-test score subtracted. from post-test score
**Level of significance on two-tailed teat

196
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Statistics on Gilmore Oral Readin Test

Table XIII, page 166, presents the pre-test, post-test,

and gains scores,.the standard deviations of these scores and

the "tnbratios on the Gilmore Oral Reading Test. Inspection
01,

of Table XIII reveals gains in accuracy significant at the

.002 level and gains in comprehension also significant at the.

.002 level. There was a loss in rate: words per minute, but

this koss was not significant at the .05 level.

*N.

St

19 ';
f1
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TABLE XIII

Mean-Pre-test, Post-test and Gain's Scores of the Experimental
Group owthe Gilmore Oral Reading Test

(1972) .4

Teat Mean S.D.
**Levi). of

"V' Significance

Acouracy Pre- 38 10.315789 8.2235
Post- 38 16.000000 12.7978
*Giins 5.6042411 7.079110 4.94608 .002

Comprehension, PreJ 38 15.868421 6.5064
Post- 38 20.842105 ?.3430
.Gains 4.973684 4.162162 7.36086 .002

Ratb: 'Words Pre- 3? 59.891892 32.4523
per minute Post- 3? 57.000000 30,5777

Gains --2.891892 17.4256 -1.00881 N. S.
s _ T

,

*Pre-test Acore.subtracted from Post-test score
el of significance on two-tailed test

wat

1946

S.
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Statistics on Motor Casks Tests

Table XIV, 1page16E4 presents the pre-teat, post -teat and .

gains scores, the standard deviations of thed scores and'the

"t" ratios on the Motor Tasks Tests. .Examipation of Table XIV

reveals gains at high leiels of significance on all tasks:

.balance bead (forwards, backwards, and sideways), balance

board, skipping, hopping, ocular pursuits (tracking and

convergence).

S

os

19p
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TALE XIV
1 ,

.
, . ,

_ Mean Pre-test, Post -test, and Gains -Scores of the Experimental
_Group on Motbr Tasks

(1972)

Test .

NA
Mean S.D.

eve o
"i" Sksnifloaitoe

Balance Beam Pre- 38 4.05263 1.1137
Forwards Post- 38 4.78947 0.4741'

.*Gains 6.73684, 14057355 4.31409 .002

Balance Beam Pre- 38 2.42105 1.0035
Backwards: Post- 38 3.86842 1.0697

Gains 4.4473? 1.155422 7. 3606 .302.

Balance Beam Pre- 38 2.71053 - 0.9868.
Sideways Post- 38

Gains.
3.92105
1.21052

0.749
1.017591_,5 7.32975 .002

Balance Board Pre- 38 3.34211 1.2579
Post- 38 4.63158 0.8517
Gains 1.2894? 1.333716 5.96235 .,002

Slapping Pre- 38 4.31579 1.0608
-Post- 38 4.92105 0.2733
Gains 0.60526 14103788 3.35083 .002

Hopping Pre- 38 4.15789 0.9733
Post- 38 4.92105 0.2733
Gains 0.76316 0.970772 4.82600 .002

Ocular Pursuits
Tracking Pre- 3 2.66263 0.8988

Post- 38 2.9473? 0.2262'
Gains 0.89474 0.8633 6.35458 .002

Convergence Pre- 38 2.57895. 0.8583
Post- 38 2.92105 0.4866- I

Gains 0.34210 0.7453 2.8/1216 .01

*Pre-test score subtracted from PoStrtest soon
**Level of significance on two- tiled test

201
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t e'Ft in Control Group

P- y""'-- The second problem was to determine th'e extent of

reApediation in a control group composed of learning disabled
.

6
o

memory-kinesthetic where the gain was significant at the .02

level. Nonsignificant negative gains (increase in'errors) from

_,elementary school pupils, by evaluating the group prior to

the training and after the training pertci for peiceptual,

motor, .aritiimetnd reading skills.

Statistics on Slingerland Screening Tests

Table XV, page 170,, presents the mean pre- test, post-test;

and gains-scores, the standard deviations efthese scores, and

`the 4t11 ratios of the control group on the Sringerland Screen
,

ing Tests. Examination of Table XV reveals that no significant

gains were made except in the category of visual perception-

pre- to post-testing occurred in the following. categories:

Copying-Page
Auditory "Recall
Auditory Sounds
Auditory Association and
Total Errors Plus Self-corrections and Poor

Formations

201
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TABLE XV
14,

Mean Piie-test, Posttest, and Gains Scores of the Control Group on
the Slingirland Screentng. Tests for Iden%ifying Children

with Specific Language Disability
.(1972)

Test N
-

..Mean S.D. "t"
A

Copying-:Cha t Pre- 16 4.3125 4.4379
Post- 16 4.1875 3.4874

*Gains 0.125. 5.22653 0.99492'

Copying-Pa Pre- 16
Post- 16

1.:1750
1.8125

1.,8211
2..040g .

Gains 4-6.t375 1.63172 -1.07862

Visual **Pre- 16 4.0000 1.7888
, Perdeption-Post- 16 3.375. 2.1252
Memory Gallas 0.625 1.99577 1:26266

Visual Die- Pre- 16 3.0625 2.2647
orimination Post- 16 2.3125 2p0238

Gains 0.7500 1.84391 1.62698

Visual 'Pre- 16
Perception - Post- 16

.9,125'
7.000

3.7036
3.1622

Memory - Gains 2.125 3.13847 2.71469
Kinesthetic

Auditory. Pre- 16 . 13.1875' 6.5647
Post- 16 13.2600 7.8612
Gains -0.0625 3.53023 -0.16448

Auditory Pre - 16 -6.6.875 4.7289
Sounds Post - 16 7.1250 4.9648

. Gains -0.4375 1.45914 - 1.2061?

Auditory Pre-
1:Association. Poet-

5.1875
5.2500

5.3576
2.8166

Gains -0.0625 1.94828 -0,12318

Total Errors Pre- 19 45.3684 16.'37821
Post- 19 42.4210 .20,7506
Gains 2.9474 '12.1494 1.05838

Total Errors Pre 19' 51.78947 20.7350
Plus Self- Post- 19 53.63158 27.1420
Corrections and Gains - 1.68421 18.9269 -0,38891
Poor Formations

*Post-test error icpre subtracted from Pre-test error
**Level of significahce.on two-tailed-test

I

2Q2.

eve
Significance

It. S.

.02

N. S.

'MS.

N. 8.

score

OP

4.
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StA4istic on Frosti, Develo mental' Test of Visual Perce tion

Table XVI, page 172, presents the mean pre-test, post-test,

and gains scores, the standard deviations of these 'poorest and
A

the "t" ratios in 5 areas of visual perception measured by the

Frostig Test. Examination of Table XVI reveals no significant

gains in any of, the 5 categories. In the areas of figure

ground perception and perception of position in space the

changes, from lire- to post-testing were in,a negative ditection;

.1

.*

no

**
4
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'.STABLE XVI

. .

.ean Pre-test, Post-test, and Gains ScoresOf the Control Group
of Frostig Test of Visual PerceptiOn

(1972)

Tept Mean., S.D. "t"
Level of
Significance

Eye -Motor
Coordination

Pre- 14
Post-.14
*Gains

18.714285
.19.071428
0:3571428

3.9307
2.6736
3.38792

-%

0.39761

. Figure Ground Pre- 14 19.285714 1.1387
Post-' 14 -19.142857 1.4046
Gains -0.142857 0.94926 -0.5516 N.B.

rorm Constancy Pre-' 14 11.714285
Post- 14 712.500000 3.0318
Gai,jis 0.785714 1.92868 1.53260 N.S.

Poeition Pre- 14 7.4285714 0.8516
in Space Post- 14 6.9285714 1.0623

Gains -0.5000000 1.01902 -1.83586 N. S.

Spatial Pre- 14 6.7142857 1.1387
Relations Post- 14 6.7142867 0.8254

Gains 0.0000000 0.87704 0.00000 N.B.

Total Pre- 16 63.000 9.7228
Post- 16 62.750 8.4182
Gains -0.250 7.02057 -0.43871 N.B.

*Pre-test score subtracted from Post-test-score"
*:Level of significance on two- tailed test

20i
4
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t.

Statistics on Metropolitan Readin 'Tests

Table XVII, page 174, presents tht mean pre-test, post-;test,

and gains scores, the standard-deviation of these scares, and
. ,

\

the mt° ratiOsisof performance in word knowledge and reading as
. r

measured by the Metropalitan'Reading Tests. inspection of

Table XVI' reveals. that there were no significant gains in

word knoT4 edge or .reading.' In the area of word knowledge the

change mat; in a negative diredtion. tr.

arf

20;-;



TABLE XVII

"Mean Pre-test, Post-test and Gains iSeores of .the Control Group
on the Metropolitan Reading Tests

(1972)

1/*

Test N

Woid Knowledge Pre- 13
Post- 13
*Gains

Reading

Mean S.D.
**Level of

"t" Significance

Pre- 13
Post- 13
Gains

21.307692%
20.538461
-0.769231

17.923076
18.076925
0.1538461

12.4992
15.9249
7.47079 -0.34962 N.S.

8.4504
9.8273
3.86966

o

0.13976

*Pre -test score subtracted from Post -test score
**Level of significance on two-tailed test

'

J
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Statistics on Metropolitan ArithmentiC Teet

page176, presents the pre-ALtest, post-test,

and gains scores, the standard deviatior/s of these scores and

the "t" ratios of performances in .compOtation and problem

*solving and concepts as measured by the Metropolitan Arithmetic

Test. IndPection of Table pin reveals no signi.fieant changes

from pre- to post-testing. In both the category of computation

and the category of problem solving and concepts the changes

were in a negative directIon.

X



TABLE XVIII

Mean Pre -test, Post-test, and Gains Scores of the Control Group -
on the Metropolitan Arithmetic Teat

(1972)°

Test Mean S.D.

"Coulplitation Pre- 14 18.714285 12.9045
Post- 14 18.000000 13.7225

I *Gains - 0.714285 3.70920

Problem
.,

Pre- 12 12.500000 10.9751
Solving and Post- 12. 12.166666 11.2236
Concepts Gains -0.333333 2.22913

**Level of
"t" Significance

-0.71621 '" N. S.

4*J).

1.51279 N. S.

*Pretest score subtracted from Post-test score
**Level of signifilance on two-tailed teat

a

2 0e,
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Statistich'on Gilmore:Oral Reading Test

Table XIX, page 78, presents the pre-teat, post-test,

and gains scores, the standard deviations of these scores

and the "V' ratios on,the Gilmore Oral Reading Test. -

Inspection of Tate XIX reveals nd significant change in

accuracy; howe4er, the direction 'of-ehange was negative. In

comprehension there was a gain significant at the .02 level.

Change in .rate: words per minute was. in a negative direqXion

but not at a significant level.

4

fr

g

201)
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I

TABLE XIX

Mean Pre-test, Post-test and Gains Scares of the Control Group
on the Gilmore 'Oral Reading Test

(1970

#.% Teat. N Mean

Accuracy Pre-. 18 13.9444
"Post- 18 13.0555
*Gains -0.8888

Comprehension -Pre- 18 17.2777
Post- 18 19.9444
Gains 2:6666

Rate:- -Words Pre- 14 59.5714
. Per Minute Post- 14 58r.9286,*

Gains -0.6426

**Level of
S. D, "t" Significance

14.4594
16.6961
5.67646 `-0.66519 N.S.

11.2605
11.66934t
4.32502 2.61914 .02

.40.4526
44.7083,

'1.4.1617 -0.16909 .N.S.

Pre-test score Subtracted from Post-test score
v*Level of significancevon two-tailed test-

210
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Statistics on Motor Task! Testa .

Table XX, pagejgo, presents the pre-test, post -test, and

gains scores, the standard, deviations of theeerSoores and the

"t" ratios on'the Motor Tasks Tests. Examination of Table XX

reveals nrbignificant gains on any tasks. Performance on.-

.the.balance beam (forwards and backwards1 as well as skipping

and hopping lndicated.changes in a negative direction but not
e.

to a significant degree.

4. A'

4
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4

TABLE XX

. Mean Pre-testi Post-test, and Gains Scores of the Control. Group
on Motor Tasks

(1972).

Test N Mean S.D.

Balance Beam
Forwards

15'
Post- 15
*Gains

4.5333
4.3333
-0.2000

0.7432
1.1126
0.87829

Balance Beam Pre- 15 2.9333 1.1126
Backwards Post- 15 2.8666 1.1406

Gains -0;0666- 0.7Q374

Balance Beam Pre- 15 3.2666 0:9611
Sideways " Post- 15 3.333 1,2344

Gains 0,1)666- 1.34198

Balance Board Pre- 15 3.8000 1.3732
Post- 15 3.9333. 1.0328
Gains

,

0.1333 1.59759'

Skipping Pre-, 15 4.3333 0.9.759
Post- 15 4.2006 .0.7745
Gains , -0.1333 1.24591

Hopping Pre- '15 4.6000 0.5070
Post- 15 4.2000 0.7745,
Gain -0.4000 0.91026

Ocular Pursuits
Tracking Pre- 14 2.4286 0.7559

Post- 14 2.6429 0.4972
Gains 0.2143 0.5789

Convergence Pre- i4 2.7857 0.4257
Post- 14 2.9286 0.2672
Gains . 0.1429 0.3631

*novel off'
"t" skimikicanse

-0.88192 N.S.

-0:38624 N.S...

0020202 N.S.

0.31515 N.S.
4

A

-0.43089

-1.70193 N.S.

1.35719 N.S.

1.44247 N.S.

*Pre-test score subtracted from Post-test score
**Level of significance .on two-tailed-test

I 212
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AP,

Intergroup Comparison of Extent of gemediation

It was nypoiesized that the experimental and control

groups would be $2.gnificantly differentiated at the close of

the experiment in perceptual-motor ability,-certain aspects -

of intellectual functioning and perforMance in specific areas

of leLvning and that the experimental group would. besignifi-
) . ,

°canny more affected in these areas than would be the control

group. .
*

Table. XXI, page 183, presents the intergroup differences

with-respect to mean gains scores 'on the.SlingeriandScreening

Tests for-Identifying Children with Specific Language Dis-
.

ability. Examination of Table XXI reveals that the experi-

mental group trained with special methodsof rpmediation

made a larger gain than the contro gro p in terms of

reduction of total errors plus self-c erections and poor

formatiOns on the Slingerland Screening Tests and that this

difference is highly significant st the .01 level. On the

Copying-page subtest the experimental group made a greater

gain than the control group and the difference betWeen the

groups was significant at the .05 level. On the remaining
e

subtests, with fhe exceptions of visual perception-memory.-

kinesthetic and auditory recall, the experimental group made

larger gains than the control group but the differences

between the groups were not significant at the ,05 level: In

the aforementioned categories of visual perceptiOn-memory,

kinesthetic and auditory recall 'the control group mad. larger

213
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gains than the experimental roup but the Yfetencee

between groups wer nrxt significant at the .05 level.,
i" .

4 7

ti



S.

tr.
TABLE XXI

Intergroup Differences bf Mean Gains Scores in the Slingerland
Screening Tests for Identifying Children with Specific

Language Disability
(1972)

Mean ye of,. . ve of
Test E-C, F' Significance" "t" Significance"

4
. . ,4,,

Copying-Chart
;
- 2,34 . 1i5587 N.S. 1;24629 N.S.

.
.

.

.
Copying-Page 1.50 2.2519 N.S. 2.21111 .05

. .

.

Visual : .
.

Perception- 0.40. -1.27330 a N.S. 6.70778 N.S.
Memory

. .
.

, -

Visual Dis-
crimidation

Visual
Pepeption-
Memory-
Xinetithetic

0.25 1.5500 N.S. ft.50764 N.B.

-1.41 1.3240 N.S. -1.33151

,
Auditory -2:0 p 3.5170 .02 -1.14559 N.B.

,

Recall

Auditory. : 1.66 4.7571 .02 1.94500 .1
Sounds .

Auditory 0.90 1.0944 g.l.N.S. 1.52940 N.S.
Association :-

..

. Total'Errors . 4.02 1 .6218. - N.B. 0.99179
-,.: l' 4

Total Errors
Plus Self- 13.96 1.1812 -% N.B. 2.78533 .01
Correetlons and

.1

141 Nmr Formations

. .
. .

*Mean gains scores of Control Group subtracted from same scores of
the Experimental Growl

"Level of. 'significance on two-tailed test

0.

-
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lTable XXII, page 185, presents the intergroup differences

with respect to.mean gains scores on the Frostig Developmental

Test of Visual Ilerteption, the F. ratios .and the "t" ratios.

Examination\of Titble XXII reveals the expei.imental group made.

a.larger gain than the control group on the Otal adore and
. -

thit this gaih is highly significantat the 4021evel. 4r1

the 5 subtexts the experimental' group made greater:gainalthan

the control group-and the differences between groups were
.

.f7iignificant at the .05 level for figure vound,perospSion and

it the .01level for form conqtancy. The differences between.

group4 were not significant at the. ..05 level for eye - motor 4

coordination, position in space and spatial relations although

. the difference closely approached significapce for position

in spacer

4

S.

216
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TABLE XXII
.

Interkroup DiVferences of Mean Gain44Scores on the Frostig
. Developmental Test of Visual Perception

(1972)

f Test ,

Meal
E-C* F ,

Level of
Signifidance" "t"

Level or
Significance

Eye-Motor
Coordination

r

Figure Ground

Form Constancy..

-PoslAioll in
,

.space .

.

Spatial
Relatiolits

Total

1.12
.

'1;17

'2.49

0.68
, .

0.-43

7.44

5.7182.

3.8407

2.605..

1.1954

1.2592

1;81840

.02"

.02,

N.S.

N.S.

N.S.

N.S.

'`\
1.2920?

.

2.24328

2.77451

2030681

1:44465

, 4
.01719

N.S.

.05

.01
4

.10

N.8.

s002

*Mean gdins scores of ntrol Group. subtracted from same scores
of the Experimental G oup

Level of significance on two-tailed test

0
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Table XXIII, page187, presents the intergroup differences

oC mean gains scores on the ,Metropolitan

F ratios and the "t" ratio: Inspection

Reading Tests, the

of Table XXIII reveals

that greater gains in word knowledge and reading were made by

the experimental group but not'at the level of/significance.

. In the opinion of the testers, the pupils characteris-
,

tically reacted to multiple-choice questions with guessing.-
-

They seemed unable,to resist the temptation!to:follow their

prior moderof response of putting check marks in little

squares without'readinvthe alternatives.

2 1 a
4 .

7op
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t TABLE XXIII

Intergroup Differences of Mean Gains Scores,on the
- Reading Tests

(1972)

Mean' :Level of ,

Metropolitan ,

Level of
Test E-C* F Significance* "t" Signific

N.S.Word Knowledge 1.53 1..J7998 N, S. 0.70319.

Reading 1.17 2.4191. . N.S. 0.63421 N.S..

*Mean gains scores'of Control Group subtracted from same scores
of the Experimental Group c

**Level of significance on two-tailed test

2 .
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Table XXIV, page1891 presents the intergroup differences

With respect to mean gains scores on the -Metropolitan-Arithmetic

Te'st, the:F ratios_ and the "t" ratios. ,,Inspection of Table

XXIV reveals the eXperimental group achieved greater gains

than the control group in arithmetical computation' and the

'difference between groUps 1,01 highly. significant at the .002

level. Greater ggins were attained by the experimental* group
.

in problem solving and ,concepts but the difference between

groups although approaching Significance at the
r
05 level

was significant only at the .10 level.

4.;

220
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.TABLE XXIV

IntesrgroupDifferenCes of Medn'Csins Scores. oh the'Metropolitan
4krithmetic Test

(1972r

Teet

Computation

Problem .

Solving and
Concepts

Mean- Level 'of Level .of .

E-d* F Si nificande*s +it" .Si nificanc ..

5.05: 1';4185 M.S., 3.4923? .002 ,

2.47.f".3.3493 1.96549 .10,

4

*Mean gains scoffs of Control Group subtracted from same scores
of the Experimental Group

*Level of significance on two-tailed test

ice
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Table XXV, Page151, presents the intergroup. differencet'

with respect-to mean gains Acores onthe Gilmore prar Reading

Test,..the F.ratiosatd the "t'! ratios. Inspection of Table
. _

.

XXV reveals that a greater gain was made by the experimental.

group in accuracy and. that the diffrince between groups is

highly Significant at the ..0p2 level. The experimental group

made a greater gain than the control group 16 comprehension

by they, diffei'enbd between. groups is not significant at "the

'.05 level although approaohing it wit1 significance at the

.10 level.

group

group

that s p

The eXp
,

imental -group lost more than the control
.. .

per-minute but the difference betwel4
i .

significant at the .05 level.'. It seeMslikio.y-.
v

'increased in accuracy they read more carefully

Hue m slowly.

t
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TaLE. XXV

1.

)
Intergroup.,Differences of Mean Gains ScoreS on the Gilmore Oral,

Reading Test
(1972)

Test
can

: E-C* F
eve "o

Significance** "tu
-9

= Accuracy 6:57 1.5552' N. S. 3.44279

Comprehension 2.30 1.0797 . N.S. 1.95)746

Rats: Words
per minute -2.25 ?..5141 N. S.. :0.43 9 `3

Leve o
Signifia"ance *

.002

. .10

N.B...

*Mean gaind scores of Control Group subtracted from ame score's
of thy,, Experimental Group

Level of significance on two-tailed' test

O

J.

# .2

ti

I 4.
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Table XXVI, page 193, presents the intergroup differences
-

of .mean, -gains scores on the- -Test of. Motor Tasks., the F ratios

and the "t".ratios. Examination of-Table XXVI reveals that

the experimental.grdup made greater gains than. the Control ,

group on all :: tasks, and the differences between groups achieved

high levelslevels of,significanceiin all.tasks,except ocular conver-
t'

gende which was not significant at:the .05 level.

1

A+

a

1

r

t
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TABLE XXVI
,

Intergroup Differenees_of Mean--Gains Scores on-Motor Tasks
(1972)

Test

0%

Mean 1,- . Level of
E-C* F nificanCe**-Arice*

Balance. Beam
Forwards 0.94 1.4493 N. S.' 3.04796 .01

Balance Beam .b

Backwards 1.52 2.6958 N.B. 4.74312. .002

Balance Beam
_Sideways 1.14- 1.7391 N.S. 3.3496? .002

, -

Balan0 Board 1.16 -1.4348 N: S., 2.69590 .01

BX1PPIpg 0.73 1,2741' N. S; .2,09158 . .05

Hopping,. , 1.16 1.1374 N.S. , 3.98531 .002 .

Ocular Pursulte
Tracking :0,68 2.2237 N.S. 2.72145 -41

Convergence 0.20 4,2115 .02 "0.95859, N.S.

*Mean gains scores 'of Control Group subtracted from same scores
of the Experimental Group .

* *Level of signifitahce on two -tai led test

225



194 ,

Summary'

The intergroup differences
e-

are conveniently summal'ize&

in Table XXVIII,page155.; Table X VIII, pL4e1961.-a:nd Table

XXIX, page1.9:7.. On thelpasis of the'tOtal data concerning

the-experimerttaI group arid the control group '-as well as the

intergroup comparisons the folloWing Observations may b

made:

1. Out of 31 possible test scores the experimental

group Made 29 positive gains, 25 of which were

significant. Two scores were nonsignificant

negativegains«.

Out of 31 posbible test scores the control group
a

made 13 pb'sitive gains, 2 of which were signif,
A

icant. Seventeewere nonsignificant: negatiVe

gains,' One gains score was zero.

3. An Intergroup comparison ishowed the experimental

grOlUp.with 28 positive gains over the control group,

14,of which, were significant. .Three scores were.

:nonsignificant' negative gains*

A

I
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TABLE XXVII

Summary of Test Gains Favoring, the nmerimen

i°1

1 Grdup

Otwith Significadt Intergroup Differen s

(1972)

Teat

0Slingerland Screening Tests
Copying-Page.,
Auditory.Sounds
Total Errors Plus Self-'

f Correctioils and Poor -

Formations'

Level of
Significance

.05

.oi
/

Trosti§ Developmental Test
Flgure-Ground
Forb Constancy:
Position in Space
Total

,

; W .
, -

.

.05'

.01

.10*

.002
. ,

.
.

Metropolitan Arithmetic Test ,

Computation T - :002
Problem Solving ,.and Concepts. : .10'

Gilmore Oral Reading Test,
Accuracy
Comprehension

.04)2

.10*

Motor Tasks iest
Balance Beam

A

Forwards . .01
Backwards .002
Sideways' .01

Balance Board .0i
Skipping .05
Hopping *.002
Tracking' .01

4

#
* Approaching but leas than significance

I

r,

0
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*TABLE XXVIII

Sumiaary of Gains wiring the.EXperimental Group
with Noniignifican Intergroup Differences

( 972)

,Leve of
Test .r. 'Significance

Sligerland Test -
. Copying-Chart N.S.
- Visual Perception- Memory N.S:

,. Visual Diecriminatibn N.S.
Auditory &hinds .10'
Auditory Assotiation N.S.
Aotal Errors.

_ N.S.

FrostigiSeveloplental. Test 41'
Eye Motor Coordination

:Positign in Space
Spatial:Rlations

Metropolitan .Reading Test'
Word Knowledge

, Reading

Netropolitare-Ariththetic Test ,

Problem SolVing and Cioncepts

Gilthore Oral Reading Test
COmprehwision

Motor Task Test
Convergence

N.S.
.10'

N. S.

N.S.
N.B.

.3.a.

.10

N. Si

Approaching but less than significance

226
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TABLE XXIX,

_Summary of Gains Favoring the Control Group with
Nonsignifidant: Intergroup Differences*

(1972)

w.

Test

Slingerland Screening Tests
Visual Pepception-Memory

-Kinesthetic
Auditory Recall'

Gilmore Oral Reading Test
Rate: Words per Minute

Level of
Significance

N.S.

.4

1
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Conclusions

The following - conclusions are drawn from the statistical
.,.

analysis of the datal.'

1. The mefhods'of mediation emPloyed in this research

4

enabled the pupils .exposed to thiS training to gain

gignificantly 'over pupils in a controlgrouP in

Copying-page and Reduction of Total Errors Plu'i Self-

, Corrections and Poor Formations'as measured by the

Olingerland Screening' Tests for Identifying Children

-with Specific Language Disability.

Pupils exp9Sed to remediation training gained
A

significantly (Ivey pupils in a control group in

Figure ground perception, Perception of Form Constancy

'and Totd1 Score as measured by,:the,Frostig Develop-7.
#

melarTest of Visual. Perception.
:v 7

3. The_xemedidtion methods, as outlined, enabled pupils

in an experimental group to gain significantly over

,pupils in.a control group in Arithmetic Computation-
.

as measured by the Metropolitan Arithmet,id Test.

. Pupils exposed to methods.ef remediation gained

significantly :over'control pupils on Reading Acturacy

ilsmeasured by the Gilmore Oral. ReadirigTest.
-

5.. Pupils trained with methods of remediation gained

significantly over control pupils-oncth otor tacks
.

.23i)

O
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of balancing, sicapping, hopping and visual tracking

as measured by a motor task test.

6.. Pupils exposed to.the'spectfied remediation methods

gained, but' not significantly, over pupils in a

control grbup in Copying-chart, Visual Perception-
.

memory, Visual Discrimination, Auditory Sounds, I

Auditory Association, and Reduction of Total Errors

as measured by the Slingerland SCreening Tests for '

..IdentifYing,Children with Specific Language Disability. .

7. Remediation, methods' enabled pupils in an experimental

group,t-gain, but not significantly, over pupils in

a control iim:sup on Eye7motor Coordination, Position

in Space and Spatial Relations as measured by the

Frostig Developmental Test of Visual Perception.-

8. Pupils exposed to remediation training gained, but not,/

significantly, over pUpils in a control group in Word,

Knoilledge and'Reading as measured by the-Metropolitan

Reading Test.

9. Remediation methods enabled pupils in az experimental

group to gain, but not significantly, over pupils in

a control group in Problem Solving and Concepts as

measured in the-Metropolitan Arithmetic Test.

10. Pupils exPosed to remediation training gained, but not

significantly, over pupils in a control group.in

Comprehension, s measured by the Gilmore Oral Reading

Test.

7
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11. Remediation methods enabled_Tupils in an experimental

group to gain, but not signiticantly, over pupils in

e.

4

a control group in Ocular_Convergence as measured by

the Motor Task Test.

"lb

232
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6

CHAPTER IV ea

RESULTS: TREAMENT. AND INTERPRETATION OF DATA
/ (1973)

Statistics ,the Com ar40i)ilit of Groups

The assumption that experimental and controLgroupe

Were comparable with reiard to sex and-age is supported by.
the data indicated in iable Ij page202, The difference in
the composition of the. groups in regard 'to, six is only. 2
pex cent. The ranges, means, and itandgrd' deviations of

age are closely comparable. The F and "t`" ratios indicate
no significant,difference between the groups in age.

t.
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TABLE I

Description and Comparison
of Elementary 'School Experimental-and C6ntrol Groups

with Regard to Sex and-Age
(1973)

erlental" -Control

E. 27

Pprcentage 77
'

23

Age:
' Mean . ,10.01 10.21

75 25

.

9.92 9.55

#7anee 6'.76-13.75 6.92713.08 -6.75-0.242 7.67,-15.83

Mean 10.06' 1

9.8291.

S.D. 2.1925 2.3020

1.10238

"t" , .3643*

* Not significant at/.05 level of significance '
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The similarity Of the two groups in terms of .sex and
0

intelligence is indicated by Table:II, page 204, showing

Verbal I.Q., PerforMance anyf Full Scale I.Q. measured

on the Wechsler Preschool and Primary Scaleof Intelligence.

The F and "t!'... ratios indicate no signiFicant differences

between .groups in intelligence.

n.

23 a

0

ti
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TABLE II

Deacription and Comparison
of Elementary School Experimentaland Control Groups

with Regard.io Sex and Intelligence
`11973)

,Experimental Cohtrol

Male Female Male Female

27 8 15. 5

Verbal I. Q. -

Mean 95.89 94:46- 91.67 93.50
-, , , -----
Range 72-124 60 ..110 72-100 70,123

. ;mean 94.46 93.60
S.D. 11.094 _ 12.885?. ,,
F , 1.34908

I
NtN .2598*

A -..

Performance I.
Mean 103.10 98,00. 95.20 90.00
Range 58=150. 82c-118 76-118 69-114

so

Mean '102.40 95.100
S.D. 16..5497 14,4145'

.1.31819

stil
t..

1.6464*

Full Scale I.Q.
Mean 99.37 97.91 .92.60 9.1.25

.

Range 77-133 84-104' 76-107 67 -120

Mean 97.91 93.70,0

'S.D. 11.."7332 13.8073

l'.38479
00 1.2011*

significant at .05, levell, of significance

236
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The similarity of the'two groups is furthey shown.by
. _

comparisoda of pre-test scores on the following tests

indicated by the respective tables:

Slingerland Screening Tests for Identifying Children
with. Specific Language Disabilityl.Table III,,page 206

Froatig Developmental Teat of Visual Perception,'
Table IV, page 207'

Metropolitan Reading Tests, Table V, page 208

Metropolitan Arithmetic Tests, Table VI,.page 209

'Gilmore Oriil Reading Test, Table VII, page 2lp
.

Test of tiotar Tasks',' Table VIII, page 21h

However, Since*this research is concerned with gains scores

differences between groups -in initial ability ,Woul&not

,invalidate a comparison of the, groups.
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TABLE III

Comparison of Pre-test Scores of Elementary
School Experimental and Control Groups on

the Slingerland Screening Tests for
Identifying Children with Specific,

Language Disability

(1973)

Test
(Errors)

N Mean Range S.D.

Copying-Chart

CopyingPage

Visual Perception
- Memory.

Visual
Discrimination

Visual:. Perception
-Memory-
tit.imesthetic

Auditory Recall
Letters

A0ditory Recall
Numbers

Auditapy Recall
Spelling

Auditory Sourds

AUditory,
Association

Total 'Errors

Total Errors
Plus Self-
Corrections and
Poor Formations

i*E

**C

C

C

E

E

E

C

E.

C

C

E.

C

E

C

E

zC

23'.

17

23

23

11.

'23

17

23;',

17

23-

17

23

.
23

17

23

17

23

17

23

19

23

18

5.5217

5.7059

1:6957

2.8235.

3:7391

3.8823..

45217
1.0000

6.434a

9.1764

1.4521

1.5882

4.2174

1.5294

8.2609

9.7647,

5.1739

.6 5982

3.304;

5.1176

31.1739

39.5000

47.1739

53.9444

1-13

0 -28

1=9

'0,-21

1-1.6

.1.-8

1-7

0-7

2-14'

3-15

01-4

0-4

1-4.

0-3\
"1-19

2-20

A.-12

1-17

I-10

1-12

8-55.

22-79

25-95

"34-107

3.5402

7.1743

2.2245

5.0650

2.1187

1.7986

1.2745

,2.2079

-3.216a

3.5922

1.1912.

1.2776.

;1.0852

1.0073

4.7789

5.9950

3.749

4.596

2.289

3.3889

11.9683

16.1000

18.9632

19.7528

-

F.
4.1067

5..1843

1.4673

3.0010

1.2470

1.1503

1..1666-

1.5737

1.503G

1.448

1.8096

1.0850

* Experimental Group
** Control Group

1

ri
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TABLE IV
. 5,

Comparison of Pre-test Scores of Elementary
School Experimental and Control Groups on

the Frostig Developmental Test
of Visual Perception

(1973)

Test N
(Scale Score)

Mean Range S.D.

Eye-Motor *E 30 9.7926 '6-15. 1.6600
Coordination

***1C 17 9.1029 '6-i3 1.5,156

Figure-Ground E. 30 9.1370 5.5-11 1.2525,

C 17 9.6176' 7-11 1.0793

-Form Constancy E 30- 9.2736: 6.6 -13 1.5998

G .17 6,41 1.74184

Position in E 30 8.5997 6 -12 1.6725
Space C .17 9.1000 6.-11 1.5394.

Spatial Relations E 30 9.0460 7.5 -12 144.4
C 17 494912 5-.11 1.4830

Total E 30 45.-8203 36.25-60 4.9473
Scaled Score C 17 45.7818: 35-7 5.3866

Perceptual 'E 30 91.840.6, 76 -125 10.6411
Quotient

C 17' 91.9647- 73-114 13.8352

* Experimental Group
** Control -Group

23J

V

1:1996

1.346.7

.71;2721-

1-.1810

1.0568-

1.18,54



G

- 208 -

r TADLE V ,

Comparison of Pretest Scores of Elementary
School Experimental and Control Groupg on

the-Metropolitan Reading Tests

(1973)

11

Test N Mean Range S.D.
f.

Word. Knowledge e

v

E
10,C

28

14

15,8571

22.2857

6 -39

8-43

7.9195'

12.5540-
2.512a,

Reading E 28 ' 13.8214 3-29 6.4551

C 12 20.0833 12-35 1.;518

Experimental Group
ContiolGroup

24u

cio
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11.

TABLE VI

Comparison of Pre-test Scores of Elementary
School Experithental- -and-Control Groups on

the Metr'opoiitan. Arithmetic Tests

.(1973)

Test N -Mean Range S.D.

Computation *E 25 16.4400 ,I-28 7.6326

4 ,**C 14 1E47142 3-44 12.9045

Problem Solving
arid CoAgepts

IF

,E

C.

25

1I

15.4800

13.3636

3-28

2-32

7,9010

10.5761_

F

2.8584

1.7917

* Exp rimetta Group
**. Cont of Group

241 S
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TABLE VII

Comparison of Pre-test Scores of Elementary
School Experimental and Control Groups on

the GilmOre Oral Reading Test

(1973)

Test N; Mean RAncie S.D.

Accuracy,

Comprehension-

r

Rate: Words
.perMinute

*E

**C,

E

C

E

C

27

17

27

16

27

16

12.8148

15.0000

18.6296

19.2500

57.3222

63..7500

1-37

0-47

1-35

.3-40

9-135.6

18 -144,

11.4859

14.6201

9.0219

9;9166

37.5055

43.5361

1.6202

1.2228

1.3474

experimental Group
**Control Group

A
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TABLE VIII

Comparison of Pre-test Scores of Elementary
Schcol Experimental and Control Groups on

MotOr Tasks

Task

Balance Beam
-Forwards

Balance Beam
Backwards

Balance B
Sideways

,balance Board

Skipping

Hopping

Ocular Pursuits
Tracking

Convergence

Mirror Movement.
Hand tapping

4

Finger Touching
(Right Hand)

Finger Touching
(Left Hand)

(1973)

N. Mean Range S.D.. F
-*E 2.7.

.**C 17'
1

E 27

C 15

E 27

C -14'

E 27

C 15

E 27

C 15

E 27
C .15

E '27

C 14

E 27

C 14

E 17,

C 17.

E 1j-

17

E 17

C 17

,

4.5677

4.4117

3.1174

3.0000

3.4625

3.:3529

4.2844

3.5882

4.2962

4.1176

4.6051

4.5882

2.6237

2.3125

2.8396

2.6250

).2592

1.7058

1.8025

2.1176

2.1414

1.9411

2-5

3-5

1-5

1 -5

2L5

2-5

1-5

175

1-5

2 -5

3 -5.

3-5

1 -3

14
2 -3

1-3

,1-3

1-4

1 -3 -,

1-4

1-4

, 1-3

.9735

.9393

.9844

1.2747

.7944

1.1147

- 1.0115

1.4602

1.2554

.8702

.66q49

.613

.5263

.8732

,
.3381

.8850

.4922

.9195

.6744

.9275

.8452

.5557

1.0741

1.6767

1.9689

2.083.9

.7572

1.V633''

2,7527

6.8516

3.4899

1.8914

2.3133

* Experimental Group
** Control Group /

24 ti
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Statistical Procedure

- 212.-

In order to determine the extent of remediation of

learning disability in an experimental group and a control
c

group by evaluatinc each group prior to the training and

after the training for certain aspects 64f intellectual

functioning, perceptual ability, and motor skills the
o

t-statistic for dependent paired data was used. The
f.

folLowirig steps were taken:

1. The scores for each measure, pre- and post- were

obtained for each subject in the group.

2. The difference between' each pre- and host -score for
t

each measure was obtained for each subject in the group..

This data Was entered into asMonroe Modt1 1930 electronic
. ,

display calculator for statistics programmed to carculate.'
/f.

the t statistic for dependent paired dataaccordIng to

the -following formula:

td =
2av - 2r dx y

where: R = 2.7x ; y = 27y T = standard deviation of X;
n

x

,y = standard deviation of Y; r = correlation

coefficient.

1Operatinq Instructions: Model 1930 Electronic Display'
Calculator for Statistics., Orange, New Jersey: Monroe,'The
Calculator Company, 1974, p. 22.

2 4 4
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Going into the "t" tables with n -i degrees of freedom,

it, was possible to determine whether these differences

were signi4cant at the five per cent level of confidence.

The means and standaid_deviations of the differences of each :

measure indicated the extent to'which.the training objectives

were attained and the measur obtained with the ,:t" formula

indicated whether o these/differences were significant
*

at the five per cent level of confidence.

In order to make an intergroup, comparison the pre-

to post-test differences of the experimental and control.

groups were entered into the Monroe Model 1930 Calcpla.tor-
.

set to analyze the data with the t-statistic for independent

X and Y data according to the folloiding formula:

t. =
2 2

(nx - 1) (Tx ( ny - 1) l5v + 1
nx + ny - 2.

where:,X = x Y Xnx
standard deviAion of

X sample; 6 = standard deviation of Y` sample.
Y-

.

Goinglinto the "t" tableswith n + n - 2 degrees ,of freedom,

it was possible to determine whether these differences were

4gnificant at the five per cent level.

1Loc. cit.

245
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-The initial comparability of groups was determined

by assessing, means, ranges, standard deviations and F

ratios. The F ratio indicated degree of homogeneity
n

according to the following formula:

F = larger variance
smaller variance

Ed2
1

1N
F =

22
N
2

1

Q.

wheie: d2 = sum of squares of the sample.

1Guilford, .7 JP.; Fundamental Statistics in Psychology
and Education. New York: McGrawHillt, 1950, p.232.

. .
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Extent of Remediation in Experimental'Group

The first problem was7to determine the extent of.

remediatiOn in an experimental group composed of learning

disabled elementary school children by evaluating the, group.

prior to the training and after the training period 'for

perceptual, motor, reading, and arithmetical stills.

Statistics on the Shin rland Screenin Test.
---for entifyin i ren with Specific

Language Disability

Table IX, page121£$present-s-theynett-n-pre-.=testr-peat--

test, and gains scores, the standard deviations of those

sdores, .and the "t" ratios of the experimental group on the

Slingerland Screening Test for Identifying Children with

ihNicific Language. Disability. Significant gains were

indicated in the category Of Visual7Perception-Memory.

Gains closei approaching significance were made in the

categories of Visual DiscriMination and Auditory, Recall

(Numbirs). Of the remaining 9 categories gaillr, in a

positive direction (decrease in errors) were made in:2

oategorlei only-- Auditory Recall (Spelling) and Total

Errors Plus Self-Corrections and Poor Formations

O
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TABLE IX

Mean Pre-test, Post-test, and Gains ,Scores of Elementary
School Experimental Group on the Slingerland Screening Tests
for Identifying Children with Specific Language Disability

(1973)

Test

Copying-Chart

6:Tying-Page

,

Visual
Perception-
MemDry

Visual
Discrimination

k

Visual
Perception-
Memory-
Kindsthetic

N

Pre- 23
POst- 23
Gains.

Pre-' 23
.Post- 23
Gains '

Pre- 23
Post- 23.

(Errors)
tilean S.D. ,

5.5217 3.5402
6.3913, 5.4916
.8696 5.1812

1.6957 2.2245
1.'7391 2.0936

-'.0434 .2.4950

3.7391 2.1787.
2.2174 1 8575'.

Gains -1-,52.

Level
t"- of Sici.

.8048 N.S.

.0835 N.S.

Pre- 23 , 2.5217 1.2745
Post- 23 1.9565 1.4917
Gains .5652, 1.4405 1.881)17 .10

Pre- 23 6.4348 3.2168
Post- 23 6.5652 3.5268
Gains - .1304 3.1809

Auditory Recall .Pre- 23
Letters Post- 23 .

Gains

AUditory Recall Prg- 23
Numbers Post- 23

Gains

Atiditory Recall Pre-
Spelling Post-

Gains

Auditory
Sounds.

Auditory ,

Associ ion

Total Errors

Total Errots
Plus Self-
Corrections and
Poor Formations

1.6521
1.7826

- .1305

1.2174
.8696
.3478

23 8.2609
23 7.9120.

.3489

Pre- 23 5.1739
Post:- 23 5.6522
Gains - .4783

Pre- 23 3.3043
. Post- 23 3.6522
Gains - .3478

Pre- 23 31.1739
Post- 23 31.2609
Gains - .0870

Pre- 23 47.17119
Post- 23 42.0870
Gains 5.0869

.1966 N.S.

111912
1.2776
,1.7136 .1650, N.S.

1.0052
.8148 '1

.9346 1.7848 .10

4.7789
4.8139
.9346 .3935 N.S

3.7495
3.5369
3.5785 .6409 N.S.

2.8193
2.4607

'2.0362 .8192 N.S.

11.9683
13.4273
10.8916 .0382 N.S.

18.9632
110.1624,
16.4737 1.4483 N.S.

Post-test error score subtracted from Pre-test error score
"! Level of significance on two-tailed test
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Statistics on the Fzostig Developmental Test
. ,

of Visual. perception,

° Tata X, page 218.2,preients the -mean pre test, post-test,

and gains scores the standard deviations of those scores,

and the ratios of the experimental gtoup on the Frostii

Developmental Test of Visual Perception. Examination of

Table X re eais that highly significant gains "we're made in

eye-moto coordination.and that gains closelyapproaching

significance were made. in perceptidn.of form constancy and

In the perceptualyquotient.

1

24(i)
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TABLE X

Mean Pre-teSt, Post-test, and Gains 'Scores of Elementary
School Experimental Group on theFrostig Developmental

Test of Visual Perception

(1973)

Tes't

Coordination

FigUre-G1'.ound

Form Constan

Position in
Space

Spatial
Relations

Total

Perceptual'
Quotient

(Scale Score)
N Mean S.D. IttIll

Level "--
of Sim,"

Post4, 30 . 8.6886 1.7575
Gains -1.1040 '2.0781 2.9097

Pre- 30 9.1370 1.2525
Post-30 9.0593 1.5303
Gains' - .0777 1,8834 .2258 N.S..

Pre- ao 9.2736
Post- 30 8,7143
Gains - .5593

Pre- 30
Post- 30 8
Gains
lore-
Post-
Gains,

Pre- 30
, Post- 30

Gains

Pre- 30
Post- 30
Gains

30 9
30 8

'45
44
-1

91
88
-3

.5997

.8703

.2706

.0460

.910V

.1353

.8203

.3260.

.494

.8406

.7186

.1220

1.5998
1.4632
1.6358

1.6725
2.0309
2.1133

,1.1483
1.1805
.8769 -

4.9473
5.1586
4.1783

10.6411
11.1668
8.3901

1.8428 .10

-.7014 N.S.

'.8452

1.9588 N.S.

2.0180 .10.

*.Pre-test score subtracted from Post-test. score
** Level of significance on two-tailed :test .

. .

A
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Statistics on the Metropolitan Reading Tests
6

Table .XI; page 22Q, presents the, mean pre7testr post:-tedt,

and gains scores, the standard deviations of those scores,

and the "t" ratios of the experimental group on the Metro-_

politan Reading T tts. Examination of this table reveals

nonsignificant n gative gains in both word knowledge and,

reading.

\\

4
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TABLE XI

Mean Pre-test, Post-tedt, and Gains Scores
of Elementary School Experimental Group

on the MetropOlitan Reading Tests

(1973)

Test. N
(Raw Scores)

.-Meam o Itt ft

Word Knowledge Pre - 28 t5085711 7.9195
Post -.28 14.2500' 9.1068-

*Gains', -4.6071' 5.5733'-. 1.5258

.Reading Pre- 28 13.8214 6.4351
Past 28 12.214t
Gains. . -1.6072 4,6135 1.8433

;

* Pre-test score subtracted fripm Post -test score
Level of significance on two - tailed test* *

O

.2 rt)r.L

T
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Statistics on the, Metro olitan Arithmetic Tests

Table XII, page 222, presents the mean pre-test, post-

test, and gaina scores, the standard deviations of those

scores, and the stNi ratios of the experimental group on

the Metropolitan: Arithmetic Tests. .,Eicamination of this
"A

table revealp a significant gain in computation and a

positive,' but nonsignificant, gain in problem soiiing and

concepts.

"-
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TABLE XII

Mean Pre-test, Post-test, and Gains Scores
of Elementary School Experimental Group
on the Metropolitanjkrtthmetic Tests

(1973)` -

'Test Mean S.D. fttft

_Computation-- Pre- 25 16.4400 ' 7.6325
Post- 25 18.4000 8.0311
Gains ,1,p.9600 4.1880 2 3399

Problem Pre- 25 15.4800 7.9010
Solving & Post-- 25, 18.2800 9.5066
Concepts ,Gairs 2.8000 8.2259 1.7019

* Pre-test scores subtracted from 'Post -test scores
* Level. of significance on two-tailed test

J.
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Statistics on the Gilmore_Oral Reading, Test

Table XIII, page.:224, presents the mean pre-test, post- ,

test ,and gains scores, the standard ,deviations of tho'se

scores:and the "t° ratios-of the experiment'al group on the

Gilmore Oral Reading Test. Examinatioh of this table,

`reveals a
.
signifiCant gain'in the accuracy score, a non-

significant positive gain in the comprehension score, and

a nonsignificant negative score in rate of readng..

1.

RiI
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TABLE XIII

Mean Pre-test, Post-test, and Gains Scores
of Elementary School Experimental Group.

oh the GilMore Oral Reading Test-

.(1973)

Test. N Mean S.04"

-Accuracy Pre- 27---12-X148
Post- 27. 15.8518
'Gains 3.0370

--11.4859
13.1374
5.7343,..;

Score

Compsehensidn,-- Pre- 18.6296 9.0219
Score P;i5i7E.:7-27 21.0000 9.3315

Gains 2.1704 8.8411

Rate: Words per Pre- 27 57.3222 37.5055
Minute

, Post- 27 52.1148 30.4473
Gains 75.2074 19.7779

ntn
Level
of-Sicp"

-2.7519

1.3931

1.3681 N.S.

.05.

N.S.

* Pre-test score subtract roin Post-test score'
* Level, of significance on two-tailed test.
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Statistics on Test of Motor Tasks

Table XIV, page 226,E presents the mean pre -test, post-

test, and.gains scores, the standard deviations of those

scores, and the "t" ratios of-the experimental group.on

the Test of Motor Tasks. Examinationof this table reveals

significant gains in walking the balance beam backwards and

wal ng the balance beam sideways. A significant Anarease

occ rred in mirror movement as indicated by. finger touching

vain the right hand. Of the remaining 8 tasks. 4,indieated

nonsignificant negative gains and 4 indicated nonsignificant
-

positive gains.
C
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TABLE XIV

Mean re-test, Post-test, and Gains Scores
of lementary School Experimental Group

on Motor Tasks
(1973)

Task N Mean. S.D. "t"
Lev'el
of go"'

Balance Beam Pre- 27
Forwards 'Post- 27

*Gains

Balance Beam Pre- 27
Bdckwards Post- 27

4.5677
4.6788
,41111

3.1174
3.9262

.9735

.5434

.8268

.9844

.9263

.6512

Gains .8088 .9273 4.6323 .001

Balance 'Beam Pre -. 27 3.4625 .7944
Sideways Post- 27 4.0496 .6899

Gains .5870 .8039 3.7940 . .001

Balance Board Pre- 27 4.2844 1.0115
Post- 27 4.0992 .9988
Gains - .1851 .9349 1.0291 N. Zaq

Skipping Pre- 27 4.2962 1.2554
Post- 27 4.4200 .9810
Gains' .1237 1.0135 .6341

Hopping Pre- ,27 4.6051 .669
Post- 27 4.3085 .8326
Gains. .2966 .8393 1.83,65 .10

Oeular. Pursuits Pre- 27 2.6237 .5263
Tracking Post- 27 2.7533 .3534

r -Gains .1296 .5524 1.2192 N.S.

Convergence Pre- 27 2.8396 .3381
Post- 27 2.7900 :6004
"Gans .0496 .7148 4.3607 N.S.

Mirror Movement
Hand Tapping Pre-27 1.2592 .4922

, Post -27 1.358-1 .7280
* *' *Gains - .0988 .7161 .7175 N.S.

Finger Pre- 27 1.8025 .6744
'Touching Post- 27 .2:2470 ..5436
(Right Hand) *"Gains - .4444 .6904 3.3446 .01

o' Pre-test Score subtracted from Post-test score
Level of significance on two-tailed test
Post-test score subtracted from Pre-test score because lower
score is'more desirable

**
**

a 'I
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TABLE:XIV (Continued)

sMea Pre -test, Post -test, and Gains Sdores
Elementary School Experimental Group

on Motor Tasks

(1973) .

Task N Mean S.0. "t" of Si ...

Finger
Touching
(Left.. Hand)

Pre-
Poit-

*Gains

27
27

2.1414
2.1237
.0177

.8452
,.6612
.8349 ;1106

* Post-test score subtracted from Pre-test score because lower
score is more desirable

**Level of significance on two-tailed test
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Extent otAletediation in Control Group

The second problem Was; to determine 'the extent of

[

remedlation in a Controliroup composed Of learning disabled

`elementary school childrim by evaluating the group prior to

the.training'and aftersthetraining period for perceptual,

motor, reading, and arithmetical skills.

-Statistics on the,
. Slingerland'Screening'Tept

for Identifying Ghildren,with Specific
Language Disability

Table XV, page 229.E preeents the mean pre-test,, post-

test, aM.gains-scores, the standard deviations, of those,
,

scores;4and the of", ratios of the control group on the

Slingerland ScreeninOest for I htifying Children with

Specificaanguage Disability. Sighificant gains were

indicated in the categoryof Visual-Perception-Memory-

Kinesthetic Gains in the category of Auditory, Recall
,

.

(Numbers)-approached- g once u ga ns in all.other
.

.

Thecategories were nonsignificant.. Te categories of Auditory
,

Recall (Spelling),and Auditory Sound indicated nonsignificant

negative gains.

260
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`TABLE XV

.Meah Pre-teityPost-testl'and Gains Scores of Elementary
School Control Gr9up on the Slingerland Screening Tests
for Identifying Children with Specific LangUage Disability

(1973)

rok-6
Mean, S.D

' Level
of Si .**

CopyingChart

Copying-Page

Visual
,Perception-
Memory

Visual
Discrimination

Visual
Perception-
Memory6-
Kinesthetic.

Auditory Recall
Letters

Auditory Recall
Numbers

Auditdry
Spelling

Auditory Sound

Auditory
Associa ion.

Tottl Errors

Total Errors
Plus Self-
Corrections and
Poor Formations

e

Pre- 17
Post- 17
*Gains

Pre- 17
Post- 17
Gains

e

Pre-. !7.Post- 7
Gains

Pre- 17,
Post- 17
Gains.

Pre* 17
Post- IT
,Gains

Pre- 17
Post- 17
Gain&

Pre- 17
Post-17
Gains

Pre- 17
Post-'17
Gains

Pre- 17
Post-'17
Gains

Pre- '17
Post- 17
Gains

Pre- 19
Post- 9
Gains

Pre- 18
Post- 18
Gains

1

5.7059.
4.5294
1.1765

2.8235
1.8235
1.0000

3.8823
3.2352
.6471

7.1473
3.6591
6.6636

5.0650
1.9759
5.0744

1.7986
2.2136
1.9345

.7279

.8125

1.2790

N.S.

N.S. ,

3.0000' 2.2079
2.3529 1.9666
.6471 1.8351 1.4538 N.S.

9..1764 3.5922
6.9411 3.0714
2.2353 3.0726 2.9994 .01

1.5882 1.2776'
1.5882 1.3719
.0000 .0000 0.0000 N.S.

1.5294 1.0073
1.0000 1.1726
..5294 1.1245 1.9409 .10

9.7647 5.9950
10.4117 7.0094
- .64711 3.2966 .8092 N.S.

6.5882 4.5969
6.8823 4.9102

- .2941 1:5315 .7918 N.S.

5.1176 3.3889
5.1176 2.7812
.0000 .0000 .0000 N.S.

39.5000 16.1000
38.6500 .20.8712

.8500 12.0187 .3162 NS.
53.9444 19.7528
50.3330. 19.7633
3.6114 15.8230 .9682

* Post -test error score subtracted from Pre-test error score
** Level of significance on two - tailed .test
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Statistics on the Frostig Developmental Test-
of Visual Perception

Table XVI, page 231., presents the mean pre-test, post-

test, and gains scores, the standard deviatLns of those

scores, and the "t" ratios of the control group on the

FrostigDevelopment41 Test of Visual Perception. Examination

of Table. XVI reveals that no significant gains were made in

any of the 5 categories of visual perception nor in the

total score on tie perceptual quotient.

4
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TABLE XVI

Mean Pre-test, Post-test, and Gains scores of Elemebtary
School Control Group on the Frostig Developmental «

Test of Visual Perception
(1973)

Test N
(Scale'Score)

Mean S.D. Iftft

Level
of Sig.**

Eye-Motor Pre- 17 9.1029 1.5156
Coordination Post- 17 9.5294 1.3831

Gains «4265 1.9620 .9861 N.S.

'Figure- Ground Pre- 17 9.6176: 1.0793
Post- 17 .9.7205 :1.3859
'Gains -.1029 41.-1.5513 1.0000 N.S.

Form Constancy Pre- 17 8.6912 1.4184
Post- 17 9.2352 1.4265
Gains .5440 1.2191 .5253

Position in Pre- 17: 9.1000 1.5394
Post- 17 8.6294 1.6226Space
Gains - - .4706 1.7697 1.6915 N.S.

Spatial Pre- 17 9.1912 1.4830
Relations Post- 17 9.2205 '1.1280'

Gains' .0293 1.2527 ..5656 N.S.

Total Pre- 17 45.7618 5.3866
Post,- 17. 46.3352 4.8200
Gains «5734 5.1194 .2621 N.S.

perceptual Pre- 17 91.9647 13.8352
Quotient. Post- 17 92.7294 10.9673

Gains «7647 13.4328 .2347 I.S.

* Pre-test score subtracted from Post-test score
** Level of significance on two-tailed test

263
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Statistics on the Metropolitan Reading Tests

Table XVII, page2331 presents the mean pre-:test, post-

test, and gains scores, the standard deviations of those
4

scores, and the "t" ratios of the control group, on the

Metropolitan Reading Tests. Examination of Tsble-XVII

reveals that no significant gains were made in either Word

Knowledge or Readingt.the two categories-of this test. In

each category there were nonsignificant negatiVe

264
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TABLE XVII

'Mean Pre-test, Post-test, and Gains Scores
of ElementarySchool.Control Group -

on the Metropolitan Reading Tests
(1973)

Test N
(Raw. Scores)

Mean S.D. ttl

Word Knowledge Pre- 14 22.2857 12.5540
Post- 14 21.3571 15.6037

..4571Gains - .928.6 7.6002

Reading Pre- 12 20.0833 8.0165
Post- 12 19.0000 10.5485
Gains .-1.0833 3.4234 1.0962

Level
of Sig.**

. N.S.

Pre-test score subtracted from Post-test score
Level of significance on two-tailed test

205
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Statistics on the Metropolitan Arithmetic -Tests

TV:0.e XVIII, page,.2354 Presents the mean pre-test, post-

test, and gains scores,the standard deviations of those

scores,41nd the "tu ratios of the control group on, the

Metropolitan Arithmetic Tests. Examination of Table XVIII

reveals that no significant gains were made, in either

Computation or Problem Solving and Concepts, the two

.categories of thig test. In, each category there were non-
,

significant negative gains.

2 66
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TABLE XVIII*

Mean Pre-test, Post-test, and Gains Scores
of Elementary School Control Group on the

41etropolit40.:Arithth4ticTests,

(1973)

Test
(Raw Score

N ,Mean
s)
: S.D.

Level
of Sig."

Computation - Pre.? 14'
Post- 14
*Gains

Problem
Solving and
Concepts

Pr e-
Post-
Gains

11'
11

18.7142
18.'0000

..7142

13..3636
12,8181

.5455

12.9045
13.722.5
3.7b92 .72G5 N.S.

10.5761
11.5309
1.57.24. 1.1504 N.S.

* Pre-test scores subtracted from post-test scores
** Level, of significance on two-tailed test.

r
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Statistics on the Gilmore Oral Reading Test

Table XIX, page2379 presents the mean pre-test, "post-

test, and gains scores, the standard deviations of those

scores, and the NI" ratios of the control group on the

Gilmore Ora-Reading Test. Examination of Table XIX reveals

that a significant gain occurred- in the Comprehension Score.

There were nonsignificant negative gains" in' the Accuracy

Score and the Rate: Words per Minute.'"

A
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TABLE XIX

Mean Pre-test, Post-test, and Gains Scores
of Elementary Schoql Control Group
on the Gilmore Oral Reading Test

(1973)

_Level
Test ,N Mean S.D. "t" of\,Sici.,0,

. ,

Accuracy Score Pre- '1.7 15.0000 14.6201
Post- 17 14.8823 16..7886
*Gains - .1177 5.7974 .0836

* Comprehension Pre- 16 19.2500 9.9766
Score Post- 16 23.4375 8.4771 ',.....

.
,--

Gains, 4.1875 4.7359 3.5367 .01
.--

Rate: Wcirds per Pre- 16' 63.7500 43.5361
1Minute Post- 16 62.0599 45.7452
i Gains -1.7000 14.8898 .5044 g.S.

Pre..te score subtracted from Post-test score
** Level f significance on two-tailed test

2G)
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Statistics on the Test dfiMotor Tasks

Table XX, page 239, presents the mean pre-test, post - test,

and gains scores, the standard deviations of those scores,

and the "t" ratios of the control group on-the Test of Motor .

Tasks. Examination of. Table XX .reveals that 'significant

hegatiVe gain occurred in hopping and a.Positive gain

approaching significance occurred in Ocular Pursuittt

- Tracking.' All other gains Were nonsignificant. Five

additional tasks indicated nonsignificant-positive gains,

and 4 additional tasks indicated nonsignificant negative

gains.

c
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'ABLE X?C

Mean Pre- test, 'Post -test, and Gains Scores
of Elementary School Control Group

on Motor 'Tasks

Task

Balance Beam-
Xorwards

% ,Balance Be'am
Backwards

Balance Beam
Sideways

Balance Board

Skipping

Hopping

Ocular Pursuits
Tracking

Convergence

Pre- 17
Post,- 17
*Gains

Pre- i7
Post- 17
Gains

Pre- 13
Post- 1.
Gains

Pre- 17
Post - 17
Gains

Pre- '17
Post- 17
Gains

Pre- 17
Post- 17.
Gains

Pre- 16
Post- 16
Gains

Pre- 16
Post- 16
Gains

Mirror Movement Pre- 17
Hand Tapping "Post- 17

***Gains

Finger Pre- 17
Touching Post-. 17
(Right Hand) ***Gains

c

11973h

. Mean S.D. . ittill
Level

Of Sig.**

A.4117- .9393
4.2352 1.2004 .

-. .1765, .8828. .8241. N.S.

3.0000 1.2747
2.8235 1.3800

-4.1765 .7276 1.0000 N.S..

3.3529 1.1147,
-3.0588. 1.1440

.2941. 1.2631 .9600 N.S.

3.5882- 1.4602
4.0000 .9354
.4117 1.5024 1.1299 N.S.

4.1176 .8702'
4.2941 '.6859
.1176 1.1114' .4364

4.5882
- .6183

4.1176 .6966
- .4706 .

.8744 2.218$ .05

2.3125 .8732
2.6250 .5000
.3125 .7041 1.7751 .10

2.6250 .8850
2.8125 .7500
.1875 .8341 .8991 N.S.

1.7058 .9.195

1.5294 .8744
.1764 1.3339 .5454 N.S.

2.1176 .9275
1.8235. .6359
.2941 .7717 .5713 N.S.

*4Pre-test score subtracted from Post-test score
" Level of significance on two-tailed test

Post-pest score subtracted from Pre-test score be6ause lower
score is more desirable

4oft
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TABLE XX (Continued)

,Mean Pre-test, Post - test,. and Gains' Scores
of Elementary School Control. Group

on Motor Tasks
(1973)

Level
Task N Mean S.D. "t" of.Sig***

Finger Pre-' 17 1.9411 .5557
Touching Post- 17 1.8823' .9275
(Left Hand) ***Gains - .0588 .8992 .2696 N.S.

** Level of significance.on two-tailed test
***' Post-test 'score subtracted from, Pre,-tdst score becauSe lower

score. is more desirable

272'
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Intergroup Comparison of Extent of Remediation

It mat hypothesized that the experimental and Control,

groups would be significantly differentiated at the close of

the experiment in perceptual, motor, reading, and arithmetioai

skills and that the experimental group would be significantly

more affected in these areas than would the control group.

Statistics on.the-Slingerland Screening
Tests for Identif in Children Stith

Table. XXI, page 242, presents the intergroup differences.

with respect to mean gains scores on the'Slingerland Screen-

ing Tests for Identifying Children with Specific LangUage

'lltability. Examination:_of Table XXI reveals that the

fr"
experimental group trained with special methods of remediation

failed to make any larger significant positive gains than the

control in terms of reduction of errors. Ij one category

only was there a significant difference between experimental

and control groups and that was in Visual Perception- Memory-

Kinesthetic where the control group showed a greater reduction

of errors than the experimental group:" In 7 of the remaining

categoriet the gains were in favor of the control group .

although beneath the level Of significance. In 4 of the 12

categories gains were in favor Ofthe experimental group but-

beneath the level of significance.



Et.

k Jr

4 TALE XXI

itergroup Differences of Mean Gains Scores
or the Slingerland Screening Tests for
Identifying Children with Specific

Language

(1973)

Test-
Mean
E-C* "t"

Levgl of
Significance

Copying-Chart -2.0461 .5815 N.S.

CopIipg-Page 'i -1.0434 .5535 N.S

Visual Perteption-Memory .8746 1.106b N.S.

Visual DiscriMination, - .0819 .3511 .N.S.

Visual Perception-Memot:y
1-Kinesthetic -2,3657 2,1898 .056

Auditory" Recall (Letters) - .1305 .3992 N.S.

Auditory Recall (Numbers) ,-,.1816. .4791 N.S.

Auditory Recall (Spelling) .9948 .6796 N.S.

Auditory Sounds - .1842 .0430 N.S.

Auditory Association - .3478 .4380 N.S.

Total Errors - .9370 .8529 NAS.
r

Total Errors Plus Self
Corrections and Poor Formations 1.4755 1.2262 N.S.

,
*1 Mean. gains scores of Control Group sUbtracted from same

scores. of the Experimental Group

Level :of significance on two-tailed test
.

*
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Statistics on the Frostig Developmental Test
of Visual Perception

Table. XXII, page244, presents the intergroup, differences

_with respect to mean gains scores on the Frostig Developmen-
,

tat Test cif Visual' Perception andthe "t" ratios. Examination

of Table.XXII reveals that the experimental group failed to

make significantly larger gains than the control group in

any categOry, In one category only was there a significant

difference between experimental and control groups and that

was in perception of form constancy where the Control groUp

showed greater gain than the experimental group. In all

remaining_ categories except figure-ground perception the

gai were &n favor of the control group although beileath

the level of signiftcance.

2 ' '
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TABLE ,XXII

Intergroup' Differences of Mean Gains Scores
on the Frostig Developmental Test

of Visual Perception

(1973)

Test
Mean
E-C*

Level pf
r Significance **

Eye-Motor Coordination -1.5305 1.7659 .10
Figure-Ground, .1806 .1219 N.S.

Form 'Constancy -a.1033 2.3995 .05

Position in Space . -..7412 .7732 N.S.

Spatial Relations - .1646 .4767 N.S.

Total Scaled Score .-2 6677 1.5019 N.S.

Perceptual Quotient -3.8867 1.2233 4 N.S.

* Mean gains scores 'of Control Group subtracted from same
scores of Experimental Group

"'Level of significance on t o tail test

4.
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Statistics on Metropolitan Reading Tests

Table xxiiI,:page246, presents the intergroup differences

of mean gains scores on the Metropolitan Reading Tests.and

the "V' ratios. Inspection of Table XXIII reveals no

Lgtsignificant differences between experimental and,,control

oups in terms of gains in word knowledge or reading with

the direction of gains in favor of the controrgroup.
f .

ti
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TABLE XXIII

Intergroup Differences of Mean Gains Scores
on the Metropolitan Reading Tests

.

61973),

Mean Level of
Test , E-C* nt"' Significance"

Word'Knowledge - .6785 .3916 N.S.

Reading' , .5239 .1.1930 N.S.

* Mean gains scores of Control Group subtracted from same
scores of Experimental Group

** Level of significance on two-tailed test.

.

s'
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Statistics on Metropolitan Arithmetic Tests

Table XXIV, page 24a, presents the intergroup differences'

with respect to mean gains scores on the Metropolitan

Arithmetic Tests and the !t" ratios. Inspection. of Table

XXIV revealt. that gains were in ,favor bf the experimental

group ove the control group but not to the level of

significant .1n the category of computation the difference

between groups although approaching significance at .the .05

level was significant only at the .10 level. In the category

of problem solving and concepts, also, the greater gains of

the experimental. group were nonsignificant.

27ij



TABLE XXIV

Intergroup Differences of Mean Gains Scores
on the Metropolitan Arithmetic Tests

(1973)

Mean Level of
Zest E-C* ott" Significance**

Computatibn 2.6742 1.9897 .10

Problem,, olving
and Concepts 3.3455 1.2883 N.S.

* Mean gains scores of Control Group subtracted from same
scores of Experimental Group
Level of significance on two-tailed test**

28u



249

Statistics on Gilmore Oral Reading Test

Table XXV, page250, presents the intergroup differences

with respect to mean gains scores on the Gilmore Oral Reading-

Test and the "t" ratios Inspiction of Table XXV reveals

that. a greater gain was made by the experimental. group in

accuracy and that the difference is significant atthe

level. The experimental group indicated negative gains over

the control group in comprehension and rate but these

differences were not significant at the .05 level.

.281

.



4

- 250,-

TABLE XXV

Intergroup Differences of Mean Gains ScOres
on the Gilmore Oral Reading Test

(1973)

Test
Mean
E-C t"

Level of
Significance

Accuracy 3.1547 2.2653 . .05

Comprehension .-1.8171 .1317 N.S.

Rate: Words per Minute -3.5074 .7657 N.S.

Mean gains scores of Control Group subtracted from same
scores of Experimental Group
Level.of significance on two-tailed test

2b2-
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Statistics on Test of Motor Tasks

Table XXVI., page 252, piesents the intergroup differences

of mean gains scores on the Test of Motor Tasks .and the nt"

ratios. Examination of Table XXVI reveals that the experi-

mental group made significantly greater gains than the control
/

group. on only one task--walking the balanoe6beam backwards.

On 7 of the 10 remaining tasks gains were in favor of the

control gioup although not .to the level of statistical

significance. On the 3-reraaining tasks gains favored the

experimental group but not to the point of significance at

the .05 level.



TABLE XXVI

Intergroup Differences of Mean Gains Scores on Motor Tasks

(1973)
a

Task
Mean.
E-C*

Level of
Significance"

Balance Beam
Forwards .2876 1.1122 N.S.

Balance Beam.
BackWards .9853' 3.1771 .01

,Balance Beam
; Sideways .2929 , 1.5818

Balance Board - .5968 .8181 N.S.

Skipping .2413 .7252 N.S.

Hopping .1740 .3710

Ocular Pursuits
Tracking - .1829 .4578 N.S.

Convergence - .2371 .9423 N.S.

Mirror Movement
Hand Tapping - .2752 .2511 N.S.

Finger Touching
(Right Hand) - .7385 .6719 N.S.

Fingeic Touching
(Left Hand) .0765 .4869 N.8.

Mean gains scores of Control-Group subtracted from same
scores of Experimental Group

*1° LeVel-of significance on tw&-tailed test
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Summary

The intergroup differences are conveniently summarized

in Table XXVII, page 254, Table' XXVIII, page25.54TableJXXIX,

page264 and Table XXX, page257. On the basis of the total_

data concerning the experimental group and the control group

as. well as the intergroup comparisons, the following obserVa-

tiOns maY be made:

1. Out of 37 possible test, scores the experimental group

made 16 positive gains, .5 of which were significant.

Two were significant, negative gains, and ,19 were

nonsignificant negative gains.

2. Out of 37 possible test scores the control group made,

21 positive gains, 2 of which were significant. One

Score was a significant negative gain, 13 were non-
_

significant negative gains. Two_scores were zero.

3. An intergroup comparison ehowed :the experimental

group with 13 positive gains over the control 'roup,

or which were significant. Two scores: were Signifi-

cant negative gains and 22 scores were_ nonsignificant

negative gains.

28-4:
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TABLE XXVII

Summary of Test Gains Favoring the Experimental Group
with Significant Intergroup Differences

(1973)

Level of
Test Significance\r

Metropolitan Arithmetic Tests
Computation.

Gilmore Oral aeading'Test
Accuracy

Motor Tasks TeSt
Balance Beam
BaCkwards.

Approaching but less than significance

286
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Summary of Gains Favoring the.Experimental Group
with Nonsignificant Intergroup.Differences-

(19173)

Test

Slingerland Screening Tests
Visual'Perception-,Memory
Auditory Recall

Spelling.
Total Errors Plus Self- )
Corrections,and Poor
Formations

'Metropolitan Arithmetic 'Pests
Compiltation
Problem Solving and Concepts

`MOtor Tasks Test
Balance Beam
Forwards
Sideways

Skipping
He
Mirror Movement
Finger Touching

Left Hand

ve of
Significance

N.B.

N.S.

N. S.

.10

N. S.

N,. S.

N. S.

N. S.

28



TABLE XXIX

Summary of Gains Favoring the Control Group with
-!ignificant Intergroup Differences.

41973)

Level of
Test Significance

Slingerland",Screening-Tests
Visual PercePtion-Memory

.05-Kinesthetic

Frostig Devopmental Test
CForm .05
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TABLE kXX,

Summary of%Gains Favoring the Conti'ol Group with
Nonsignificant Interroup Differences

(1973)

Tebt.

Slingerland. Screening Tests
Qopyinmr-Chart
Copying4Page
Visual.Dtscrimination:
Auditory Recall - ,

Letters
NUMberse ibt - **

Auditory Sounds.
Auditory Association
Total Errors

_
..

Frostig Developmental Test
Eye-Motor Coordination
Figure-Ground

" Spatial RelattonS
Total .Scaled Score
Perceptual.quotlex?t

Metropolitan Reading Test
Word Knowledge
'Reading

Gilmore'Oral 1,eading Test
Comprehension
Rate:, Words per MintiZe

,

-

Motor Tasks Test
Balance Board
Ocular Pursuits
Tracking
Convergence

Mirror Movement
Hand Tapping

,Finger Touching
'Right Hand

Level of
Significance

N.S..

N.S:
N.S.

N.B.
N.S.
N.S.
N.S.
N.S.

N.S.
N.S.
N.S.
N.S.
N. S.

N. S.

N. S.

N.S,

28
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Conclusions

The following conclusions are draign from the statistical

analysis of the* data:

1. The methods, of'remediation employed in this research

enabled the pupils exposedto this training to gain
o

-significantly' over pupils in a. control group in

.lieading Accuracy on the Gilmore-bral.ReadingATest,

2. Pupils exposed to remediatiOn'training gained signifi

caritly over pupils in a control: group irkthe attainment

of ekuilibrANisas demonstrated by performande in

walking the ,balance beam bkokwards;

Pupils exposed to specified remedtation method6 gained,.

but not significantly, over pupils in a control group

in Visual Perception - Memory,, Auditory Recall (Spelling)

and Re4uction of Total Errors Plus Self7Correct)ons

and Poor FOrmations as measured bY-Slingerland Sceeen-!
,

fng Tests for identify3ng children with Specific

Language `Disability.

4. Rpmediation liethods9dbled pupils to gain; but not

significantly, over pupils in a control group in4

Arithmetical Computation and Arithmetical Problem

Solving and Concepts as measured by the Metropolitan
r.

Arithmetic Tests.

5. Remediation methods enabled pupils in an experimental

group to gain, -but not significantly, over pupils in

.a.control'groUp in the motor tasks of walking. the

balance beam forwards, walking' the balance beam.
;

b

41U
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sideways, skipping and hopping, as well as reduction

of mirror ,movement as indicated by finger tbuching

with the left hand..

. #

4
6. Contrary .to the hypothesis,' retediaion methods

resulted in a control group gaining significantly

/
over a nexperimental.group in Visual Perception-.

Memory-Kinesthetic as measured by the.Slingerland

Screening ,Test for Identifying Children with:a.,

Specific Language Disability.'.

Contrary to the hypothesit,-remeaiation methods

resulted in a oontrol'group gaining hignifioantly

over an experimental group in PerceptiOn of. Form

Constancy as measured by the Frostigj)eVelopmenial

Test of Visual Perception.'.

291



4

BIBLIOGRAPHY

. .

Bryant, N. Dale, "Soule Principles4,of Remedial Instruction
for Dyslexia," The Rea in Teacher, April, 1965,
pp. 567-572.

Directions for Administering I4tropolitan Achievement Tests,
Walter N. Durost, editor:) New York: Harcourt, Brace
and World, Inc.

Guilford, J. P., Fundamental. Statistics in Psychology and
Education. New York: McGraw-Hillr 1350. ,33 pp.

, Operating Instructions:. Model 1930 Electronic Display
Calculator for Statistics. Orange, New Jersey: Monroe,
The Calculator. COmpany 1974. 29 pp.

I

Slingerland, Beth M., Teacher's Manual to Accompany Screening
3 Tests for Identifying ChildrenChildreth Specific Language

Disability .C.ambridger Educators Publishing"Servicer
Inc., 1070. 149 pp.

Atd

4,*

o



B
a
l
a
n
c
e
 
B
e
a
m

F
a
l
l
s

5
4

3
E
x
c
e
l
l
e
n
t

.
G
o
o
d

F
a
i
r
.

2
-
3

(
0
)

1

2
1
,

p
o
o
r

-
 
C
a
n
n
o
t

.
 
P
e
r
f
o
r
m

T
a
s
k
'

4
-

.
F
o
r
w
a
r
d
s

B
a
c
k
w
a
r
d
s

s
i
d
e
w
a
y
s

B
a
l
a
n
c
e
 
B
o
a
r
d

S
k
i
p
p
i
n
g

H
o
p
p
i
n
g

T

5

E
x
t
r
e
m
e

M
i
r
r
o
r
 
M
o
v
e
m
e
n
t

4
M
u
c
h

M
o
d
e
r
a
t
e

2

L
i
t
t
l
e

1
N
o
n
e

H
a
n
d
 
T
a
p
p
i
n
g
.

4

F
i
n
g
e
r
 
T
o
u
c
h
i
n
g

_
.

R
v
H
a
n
d

L
 
H
a
n
d

.

.

.

3
,

2
1

S
m
o
o
t
h

J
e
r
k
y

M
o
v
e
s
 
H
e
a
d
,

O
c
u
l
a
r
 
P
u
r
s
u
i
t
s

T
r
a
c
k
i
n
g

C
o
n
v
e
r
g
e
n
c
p

D
o
m
i
n
a
n
c
e

T
e
l
e
s
c
o
p
e

H
a
n
d

E
y
e

F
o
o
t

W
r
i
t
i
n
g

N
a
m
e

D
a
t
e

R
a
t
e
r
.

t

C
o
m
m
e
n
t
s

I

:



r.

PART III

SUBJECTIVE 6BSERVATIONS AND INTERPRETATIONS
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CHAPTER I

PRESCHOOL PROGRAM.
a.

Transfer'

The experimental test results leave little doubt

that measurable gains can be 'achieved in, virtually all

perceptual -motor areas and. In over-all cognitive

functioning. When exposed_ to remedial treatment at a

preschool age- level, 'children show constructive changes

that are pronounced, sometimes even dramatic-. Comparison;

of : results of seperate years suggests that improvement is

in direct prOportion to the direction.and degree of

emphasis. When there is practice in a given area of_

.function, measurable results are forthcoming.. It also

appears to be the case that when it is indicated to the

child' that transfer of performance is expected to

additional situations and when practice in varied

situations is encouraged) transfer of skill is accentuated.
o 9,

However, development in perceptual functions does not

seem to be automatic in the sense that practice always

produces improvement. From constant observation of

teaching and monitoring of progress it appears to this

reAearcher that directed perceptual-motor activities

increase the probability of stabilized improvement only

29i)
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1.,

when certain internal maturational changes occur.

I-

a

As in Piagetian terms a child cannot be forced to

move froth one stage of intellectual development into

another but must be "lured"- or "enticed" as certain

central nervous system conditions permit, likewise,

visual and audit6ry percegual skills appear to follow

the same principle.

Acceleration
o

.

There - appears to be some evidende that earIy .

perceptual-motor training fosters superior cognitive

development. The relatively high frequency of advanced

pgrfOrmance on' the kindergarten level of children'

trained in the program supports this conclusion. Reading'

was not taught to children iri the preschool program; only

the underlying perceptual-motor skills were developed.

Yet in many, cases these ch'i'ldren ditplayed superior

acquisition' of higher - leveI academic kills In at

'least one instance a-child-was accelerated 'to the 'first

grade upon the request of the public school kindek.garten

-teacher. Hyperactivity, howevert'constituted the only

significant problem. The need for along-term follOw.rup

7

of the children enrolled in the presch program is

apparent.

29k;
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Consolidation of gains often appeared td take,

place during vacation periods. It became a necessary

function of the director to nurture And sustain the

.faith of teAetT6i; in the working of unseen, internal

mental. processes in the direction of growth and maturity,..

After a twoweek period such -as a ChristMas vac-a:PU:0ml .

these processes came to fruitionfin new perceptual-

motor proficiencies as i;relI as increased impulse derhtrol.

Teacher Qualities:

Td achieve prOgress dyslexic-preschoollEhildren
6

require- handling with unusual' skills involving redource-'

fulness and pei.sonal maturity on the. part of teachers.,

Hyperactivity, and distractibility pose a,formidable

threat to,the teacher whd,herself or himself does not

"have it ali-together".. Unless the teacher -has already

ietablished* ,foundation of self-confidence in her or

his own professional'abilities, the experience of dealing

with these children will almost inevitably shatter faith

"in one's competence.. For teacherS As well as preschool

children partici ation in this program fostered personal

growth. Regular daily strf meetings.at the' close of
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N

each day became a necessity, first, as a

,

outlet for frustrations of the teachers and, second,

as an ,opportunity to devise new educational strategieS'
.n

pased upon deliberate staff analysis of each qhild's

situation. The demands of and versatility

4
made upon teachers were therefore great' requiring calm

.

.acceptance .of the need for change of technique as a

non-threatening demand. Onlyfeachers who combined

the flexibility and openness of yOilth..with the.priofessiona

confidence, of maturity met these demands gracefully and
,.

effectiVely. It'seems, to!this- researther-, a part of

wisdom to seek older, more experienced teachers who have

the unique personality characteristics of flexiBility:,
11/4

versatility, and resourcefulness.

Without exception personal warmth'oh the part of

the teacher was correlated With teaching success. The "-

thrill of,-excitement.over some small evidence of a

child's progress seemed-to-be the hallmark o am effective:.

teacher. The .manifestation Of iutual joy upon teacher and

pupil meeting each other at the beginning of 'a new day was

frequently appdrent in the most effective learning

EP

situations.

29
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Pupil Attitudes

I

0

problem. EventualTy,.a series of techniques were- evolved

out of. frustrating and painful experience.

knowledge ,of the director, Was a child ever,
i.

disrespeCtfully. Every child had early and
, -

tunity):Ix leain that hurting another person

Never, .o the

hit or treated

ample oppor-

was against

the: norms of the 4roup. In the case of dna child striking

another the' 'offending child was restrained by enveloping

him in one's arms in a firm, yet affectionatel.manner

until aggressive urges.sui7sided: The. rejection ofsporporaT

methods placed the entire staff under a special duress

to acquire personal qualities that merited emulation and

techniques that 'fostered the child's discovery ifi'f more

productive means of need satisfaction. Compassion, it

was found, -could .become contagious. Often informal

teaching experiences grew out Of' spontanedus situations,.

such as the gentle preservation of an'insect found on

thebasement-floor and sometimes, too, the good-hearted

*recognition al-id calm acceptanceof a child's need to

destroy it. Eventually, new norms began to emerge in

Ale

a genuine, naturall-and authentic 'fashion.

2 )5

1.



T

0.

J
Parental Attitudes

The
,

home- pehavior 'of a child exposed o non-

punitive measures was sometimes. an initial expresiion

of_hostility'in-the form of-verbal challenging and

:\
disobedience. Parents characteristidally complained of

.

. this' in early parent=teacher meetings., Later, such

protests w're often followed with apologies andemen.

letters of profound appreciation for the marked changes

in the serf- control of their child especially when such
1

observations were made by eighbors.. While not withbut.

initial periods: of doubt, this researcher concluded not

only. that "idealism" works but that. it was' the only thing
. -

that worked and that "idealism"- is indeed a higher form

,of reaiisM:

0
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CHAPTER'II

ELEMENTARY SCHOOL PROGRAM

Anxiety. and Overloading

While fairly iinpressiv.e. pre- to. post-testing gains

were\ indicated for the 6-week *intensive program. of, the

-summer of-1972, the failure to achieve significant gains

during the subsequent program of the' summer of 1973'1 was

not only surpri'sing--but. profoundly disappointing., This

failure to achieve, the expected- gains appears to be
pAi.marily a fUnction of Curriculai\overIoading and

extreme test anxiety during' the post-testing period.
The program of the summer of 1973; was by far tilei

best organied, led by the most'pr-ofesionaliy qualified
and experiendeaff, and the rriost stringently

.
o

--disciplined E the. three -s summer progr4ms.. Every, effort

was made to make the final summerprogramrogram the capstone of

the 3-year: effort. The pressure placed upon the pupils

proved to be too extreme producing reverse effects. >--By.

the time of the, post-testing perioc whichoccurred
during an intense, prolonged, and debilitating summer
heat wave, children manifested 'extreme test anxiety.

Some OupiIs- refused to enter testing rooms. Others

uSed to participate even "though present. Some

301-
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,children ran from their robms and had to be brought in

from the outside. of the school. In contrast to the

pre-testing session which involved test administration

entirely on an. individual basis 'the post- testing

sessions were conducted in group situations. Although

the same outside testers were employed in both sltuationsi

fear in the group situation became contageous and highly
.

disruptive of .pupil performance. One negAive learning

from this research is that learning - disabled children;

cannot be overloaded and pressured no matter how.Askilled,

the teaching staff. They must 'be handled with sensitivity

to their individual needs 'and capacities to assimilate
,

anA:Conbolidate learning skills. Follow -up- studies of

subsequent regular .

school. perfamance woF1d. be_ needed to

assess possible remediation effects.

Self- steem

On the basis of the results achieved duking the

summer program-of 1972,2'much can be said in support of

t( .

he possibilities for &mediation Of learning disabil-

ities even at the higher grade levels in elementary
. I -

School,. AS early as the 2nd grade level, some children

4low signs of intenseltaxiety born out of fear of Making

302
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mistakes especially in reading and .),erriting,,r- Other

children at this grade level res 5mnd to their failure

with compensatory mechanisms such as negatiAsm,.

rebellion, and varied forms/of misbehavior. ' By thq

time of the 4th, 5th, 0,e4th grade level the loss of

spIf-..confidence is so pronounced that progress is

virtually. impossible w4:thout restoration of self-
,

esteem through an intensely therapeutic relationship

with.a teacher or tptor..

Empathy and Rapport

Perceptual confusions-lead to inability to

accurately interpret visual symbolst.nd result it blind

trial and error eventually severing the nerve, of endeavor.

The process of improvement. appears to begin.not,with the

technical aSPects of learning but. with- emotional.
,

considerations. It. appears to this 'researcher that a

teacher could have the technical knolgledge accompanying.

the: holding of a Ph.D.'degred in learning disabilities

and in the absence of capacity for empathy, and rapport

Would fail miserably in the grocess of remediation.

Motivations appear mostIike/y to be unIoCked

303
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when the tutor or teacher is young enough. not to arouse-
. t.

..,"

the usual negative reactions to afithority:figuresr it
-

emotionally warm, and is of the same sex as the pliplls

In this context motivating identificatiorts are most

likely to develop. Especially with children of.the

lower socio-economic groups" for whoM'educationeis not
.00

an importantgoal, through the identificatidet process

the tutor becomeS a connecting link betweAn the pupilr

educational achievement.

v:
Fdllow,--Up Difficulties

Although repeated efforts-were., made,to statistfcAly

tlfr

compare pre- and post-remediation progress in the regular ,

.schoolst the obstacles ,proved to be, at reast temporarilY,

insurimOUntAble. Differing gradingsystems'from grade.

revel to .grade level and from school to_ school made

-precise.quantificetion unfeasible. Attempt, to.develop

f

a ,practica:ble system' of followup analysis. is contemplated

Success Cases

SpectacuIarcases of academic improvement did

occur. One6-t1 grade boy who was' aiIing consistently

before his participation in the 6-week intensive

301
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summer program became the recipient of the award" for

the most improved pupil in his sch6o1 aethe ead of,'

the foliowiing year.' The Mother of another Sia, graOe'

boy exclaimed, ,.!'Z can't .see how 6 short weeks could-

make such a-difference. Last year he'Was.faiIing in

almost everything. Now he: is getting all-"AIs" and

0131 WI'. Still another Pa,ent. de:scrilSed hers6th 'grade
.

sOn,as,previOusIy hiding-14s, repoA card becAse of
\

numerous failures andcontinupa, "Now he carries it

with-him as long as. the school allows because of his

pride in achieving all "A's" and "Sts". Another

Mother approached hel-.tith grade son's teacher before.

the-'first. P.T.A. -meeting-saying '"Tell me what he has

done now," only to be surprised by the teacher''s

response, "What happened to hlm over, the summer? He

is a changel'boy."

Rebuilt Se/f-esteem

Once a' pupil begins to experiende some renewal oi

self-confidence born slut of .1-116 faith and unconditional

reg4rd of the tutor and this'is reinforced with the
..; or .1

,

. .
\ ,

empirical of even. minimal' academic improve-

mentprogress'often acceletates at an, unprecedented rate.

. 305
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Because of the intensity of motivation spme of the most

spectacular examples of 'progress of remediatidn thus

occur in the later grades of elementary school.- The

baleful efectsCof not being able to read and write

intensify motivation 'to the poin.C.that once there .is:

genuine::evidende of success in overcoming perceptubi.

:confuSionsf the pupil often begins to find his own

methods for learning effectil)eIy...

4

.

.e)
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,CHAP.TER III

DEMONSTRATION EFFECTS

Professional, and Public Awareness

As a demonstration project, 'he total program

served to produce numerous constructive results.. Local

and more widely 1,cated school administrations were

sensitized to the need for' special provision for-learning

disabled children, Teachers constantly Visitedoboth

preschool and elementary school Sessions and conferred

with the project( director regarding diagnosis and

remediation. Teacher workships utilized the services of

program staff members. Parents of children within the

program as as well as parents of children outside the prbgram

conferred'with the project director and, other staff members

Tor guidance in the care of th4r cialdren.. Patience,

-understanding, hope, and cooperation with regualr school

teachers- was,fostered. Public awareness was developed

-through speeches'made to ,service clubs as well asP.T.11..,.

church, and Headstart groups by thesprojeCt direptorw

Numerous articles baied on the 'program were published in

newspapers and periodicals. One 'notable example was the

307
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a .111arch,, 1975, issue of The Bates College Bulletinidevoted

to childhood education.

College and University CurricuIuM Development

The dempnstration effects of the project were notably

apparent in 'terms of curriculum development on the college
.

and university level.. At -Bates College the development of

a course in psychological and educationdal testing, a course

In learning dilabiIities and superviSed field work in the

areas of screeningr diagnosis andreMedIiaOn of. learning-

disabilities were dire -results of this project._ An
. .

I

,

.advanced graduate level 'learning disabilities course was

Instituted by the Lewiston-Auburn branch of the University
r a

of Maine and taught for three semesters by the project

Graduate. Level Training and Career Influence

. A score of-tutoriaI staff members of-the project were

,sufficiently inspired through their experience to-.seek

graduate level training leading to higher-degrees in the

area of learning 'disabilities. Several such members- were

foi.tunate in receiving generous scholarships

/This publication received the national award for
distinction from-theAmericansAIumni Council.. A copy of
the. Marche 1975, issue which features an article by the

.project .director entitled, "Onte There was a Little Boy"
is included with.,this- report..

"
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\ .

from outstanding university programs. Other ,members
\

were sUffickffntly qualified to receive appointment to

full-time specialist pbsitions in public school programs
0.-

and:private 'school programs as'welI. It was the practice

cifthe project director to seekcilatsuperior individuals

withunusuaI professional promise)andthen to encourage

pursuit:Of further training and to consider professional

careers in the field of learning disabilities.

Pediatric and OpthotoIoaetiagon:n

,The present project. was not without,,inflUence.upon
)

theAocal:members of the medical.profession.- Pediatricians

'ffrqquent/y requeSted diagnostic reports on children tested

under the auspices of the program. Many referrals were

made to pediatricians by the projeCt direttar on the basis.

of'diagnostic study of numerous children. Cooperation,

understanding, and enlightened treatment were fostered

through these professional relationships-. Beneficial

cooperative relationships extended to the.orithomoiogical

profession, also. In some instances the testing procedures

employed in the program revealed suspected subtle visual

defects not detected through the usual regular school eye

examination procedures'but were upon referral accurately

diagnosedby'a qualified opthomologist. Special cases

39,D
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examined by optifomologists were referred to the staff

of the project and its consultants for perceptual
o

assessment and prescriptive treatment:,

".

t

1

4

1.
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CHAPTER IV.

2

C-

h

ADDITIONAL PROBLEMS AND NEEDS

. .'(

.

0, ,,

Failure to Property "Mainstream" Pupils
. ..

-4------..---
. .

.

M.

Wh*le the rapid. development of programs within

the framework of

to be-applauded;

In an effort. to

Stabilized part

the reglildr -schools is evident and

certain attendant problems appear.
o

make learning disability programs a

of the - public school structure, t0

directors and specialists in the area of learning.
0.

dlsabilities sometimes, to, the detriment of pupils,

seem unduly reticent to restOre sufficiently rehabil

itatect children to the mainstream of regular classes.

. -
addgetary consideration is dependent upon the number

of children receiving SPeciaiited learning disability

'services .,and thus, in order to procure fun4; a
$ 4

tendency toward what might be termed "empire building"

qmergeS.

-

Undesirable "Half-way" Measmres'

At the other extreme, well-intended, rhalf-waym
e

N-meastires sometimes.igork to "thepupiles disadvantage.

A.child, diagnosed as severely learning-disabled is

singled-out for specialized help, but due to lack of

311'
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adequate space is placed' at a desk in an open corridor

where'he, is.stigmatized'as a'"problem child" With
\I

the appearance that he isSegregatfd for punitive

Purpotes., The resulting effect is that his self-esteem

is even further damaged.

Teacher Education
,

11

It is evident that there is still keh need for

administrative and teachpr enlightenment concerning

]eatning dieability programs. While many teachers are

enrolling in graduate level learning disability courses=

these teachers are generally those who are already the

,most% sensitive and _open professional people Many
.

.'teachers need sound undebtlanding of the nature of

A

learning disabilities and desirable techniques for'

assipting learninl-disabled children.

Prescriptive, Services

The demands made upon. the director of.this present
110

project. foe carefully written diagnostic and.prescr1Ptive

reports pertaining to children tested under the auspices

of this, project were staggering.H Requests still continUe- .

beyond the ability of this proilssionaImorker to meet

ti

.4e
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them. Tke regular schools.needmuch 'further assistance
ij

and generally recognize this need with due appreciatiqn

for and .cooperation with outside help. I

Tut6rial Services:

The additional help-needed includes tutorial

services. -Sometimes schools have beep able and willing
)

to pay para-professionals and others such as minimally

trained college students -.for tutorial services. In

-other instance's these needed services
4,

haye been rendered

qn a volunteer basis with encaUraging results. There is
%

cm.aleh opportunity far inlpnsive and extensive development'
2

of .-tutorial services..

ParentaIJEducation
, .

'There is need for an. effective'program of parental

.education concerning the, nature of learning disabilities,

and the approaChes that offer promise of effectiver4ss..

Clear, concise,. and sound Written materials for parental

consumption are needed., .Joint "conferences for .parents,

teachers,. and Specialists need' broader implementation.

a' 4
Elimination of Stigma G.,

. w .

,

Finally it must be. made :clear through every means.
. .

3 .

1,
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,available that different people learn in differentways.

.In the experienCe of the prese4t researcher this explan

ation reduces the. alarm of.the parents and preserves the
f.

selfesteem of the pupil who: is in academic difficulty..

Furthermoeer it is the obligation'of'society and especially

6 :the school to discover how, each child' learns best.. 'When

this is done, we-must proceed to devise means of teaching

aloqg thi lines of greatest effectiveness for each individual.°

With such an understanding a significant step will be taken.

toward- the .elimination of stigma,. and

educational defeat.

4
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