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o Problem

Learning disabled children are receiving increasing attention,
for despite an intelligence quotient within.the normal range, they are
-not achieving in school as well as their peers. The reasons offered .
for this phenomenon seem to relate to perceptual problems. Specific
learning disabilities occur in reading, arithmetic, spelling, hand-
writing and other motor coordination areas. =

This study investigates the effect of a multi-sensory ﬁethod
of teaching spelling to learning disabled children using sandpaper
letters to utilize the tactile and kinesthetic sensory modalities.

Method -
Unfamiliar spelling words were taught to 40 learning disabled

children, 38 boys and 2 girls. The children were matched by age. One
group was taught traditionally and the other group was taught using




sandpaper letters. The pretest and posttest were scored and an analy-
sis of covariance and a regression analysis of the independent vari-
. ables was performed on the data. - An analysis was also made on the
types -of errors the children made.

Results

An analysis of the data showed that'the experimental group did
not do any better than the control group nor were particular types of
errors helped significantly by the experimental method.

Conclusions

-Although the experimental group did not do significantly better
than the control group, it would be premature  to conclude that adding
a tactile, kinesthetic element to teaching spelling is worthless.
Many factors could have had an influence on the experiment. Further
studies are needed to make a judgment of the applicability of this
remedial method. : s '
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PREFACE

Learning disabilities is a-fairly new field receiving much

publicity in the past few years. Many new and creative methods. are
- being attempted so that these children can learn and reach their

potentials, but it is difficult to evaluate different methods because

~—

‘research data are lacking. This report reviews the recent literature
and attempts to analyze a methodiof.teachiﬁg spelling to fhésé child-
ren. | “ | |

Thaﬁks are exéressed to Neléon Mosher, Directér of Speéial
Bducation, Niles, Michigan'Schools;-Ken'Horﬁ and Sue Girkiﬁ, Learning
Disaﬁilities téachers, Niles; Michigan; Glofia Vénderbegk, Director '
of Curiiculum, Lakeshore‘Schools,'Stéﬁensville, Michigan; Richard
‘Peterson, principal at Hollywood School; Les Collins, principal at
Ste#ensville School; Naﬁcy‘Stéifél and Nita Turner, Resource Room
* teachers, Lékeshore Schoéis; aqd all the classroom.teachérs involved
. ibr their help énd cooperaiion.k Thanks are éxpressed to Dr. LaWrence
-McNitt, Mathematics professor as well as my thésis committee, Dr.
 Cqﬁrad Reichert, Dr. Ruth Murdoch énd Dr. Wilfred G. A. Futcher for

all of their advice and encouragement.




"CHAPTER I

INTRODUCTION

' Statement of the'Problem

A learning disahility is defined as a disorder in a particular o
‘school area, such as 1anguage arts, arlthmetlc, gross and fine motor
.skills which was possibly caused by mlnimal braln damage emotlonal
- disturbance or maturattonai lag. There are e variety of tests used
hto diagnose a learningrdisabled’ehild, Most of these evaluete»visual,
~auditory and motor perception. 'Perception is the intermediate step
between sensory impression.reception and integrationAand storage in
the brain. Most learning disabled’children are below everage in risual
perception,‘auditory perception or‘motor perception,'whioh.means that
'Fhe sensory impressions these children receiye are not eccurate,'hut,
‘distorted in some way. ?Various.training:methods have been devised »
to'strengthen.thesedimpairments thus hopingvto remediatevthe sohoolv

ptoblem area.  Because learnlng dlsabllity symptoms are fairly subtle,

" . it has been only recently that the problem has been pin—p01nted and

the schools have become interested in trying to help these childrenv

- achieve academic success.

‘The Purpose of the Study'

The purpose of the study was to 1nvest1gate a method of teaching
spelllng to learnlng dlsabled chlldren ut111z1ng a multl—sensory approach

1




Spelling.lessons usually rely upoh two sensory modes in the pre-
sentation——visual and auditory. Most learning disabled children
have visual or auditory perception impairments and -are consequently
.at.a diéadvantage in learning.to spell.‘ It was felt that, if one

sensory modality (e.g., visual perception) is impaired then another

sense might compensate for the impairment. Utilizing a multi-sensory

approach to spelling compensates for a visual or:auditory impairment.
The multi-sensory appfoach consists of addiﬁg a tactile (fouch) sense
and kinesthetic sense‘(perception obtéined throﬁgh»body ﬁovementé and
muscle:feeling) to the traditional sight?sound approaéh. This was
~accomplished By using sahdpaﬁer iettefs to make new spelling words and

having the child trace them.




CHAPTER II
REVIEW OF THE LITERATURE

Description

A learning disability is defined as a‘retardation; disorder, or
delayed development in one or more of the processes of speech,

~ language, reading, writing, arithmetic or other school subjects
resulting from a psychological handicap caused by a possible
cerebral dysfunction and/or emotional or behavior disturbances.
It is not a result of mental retardation, sensory deprivation,
or cultural or instructional factors (Ferinden, VanHandel

_ Kovallnsky, 1971, p. 193).

Learning'disabled children account fdr approximateiy one per
cent of the school population as fepottéd by the Bureau of Education
‘for the Handicapped. Estimates from school principals are much higher,
‘some as high as 2.5 per cent nationally and 3.2 per cent in the
elementary schoolsv(Froomkin, 1972, pp. 40-1). Boys are more

- frequently affectéafbyg:he syndrome in a ratio of 3 or 4 to 1’(Tarnopol,r
1969, P 7). 'Tha problem is so:subtle that it has been recognized for
only about twenty years. Cerebral dysfuﬁction or minimal brain damage

- 1is- thought to be a p0551b1e cause of learnlng dlsabllitles, and is
widely used interchangeably with the term "learning dlsabllltles.
Lerner feels that "learning disabilities" is a more satisfactory term

because;it emphasizes not a presumed cause (neqrological damage), but

the problem the child faces (1971, p. 21). The foliowing scaie shows

the medical symptoms of both minimal and major brain damage (Ibid.,

p. 19).




Minimal _ " Major
Impairment of the f1ne movement of = Cerebral palsies
coordination » .
Electroencephalographic abnormall— Epilepsies
ties without actual seizures
‘Deviation in attention, activity : Autism and other
" level, impulse control and affect gross disorders
Specific and circumscribed per- Mental subnormalities
ceptual, intellectual and memory
deficits _ :
- 5. Nonperipheral impairments of vision, Blindness, deafness
hearing, haptics and speech and severe aphasia
Reading disabilities, arithmetic disabilities, poor ability to organize
work and frequent confusion with instructions are problems often

~associated with minimal brain .damage (Lacey, 1970, p. 206).

In many learning disabled children symptoms of emotional dis-
turbance occur. '"The child is likely to perceive the difference be-

' tween'himself'and-normal'children and experience a profound sense of
inferiority (Anderson, 1970, p. 145)." 'Compensatory mechanisms can
develop which are directed toward useless'goals,_such'aS' incompetency
and helplessness, attentlon—gettlng behav1or, power or revenge (Ibld.,
p. 145). A poor seif&concept and poor school performance can lead a

" child to seek attentlon and acceptance by his friends through delinquent

behavior, truancy or other anti-social acts (Brown, 1969, p.leO); The

development of emotional problems and their resultant behavior must be

treated with the learoing disabilities so that a well-adjusted adult

can emerge.

| venderson explains tﬁree models'whicﬁ emphesiie different possible
causes and therefore different treatments for learnlng dlSabllltieS
(1970, p. 145). The first model is called the Psychogenic Model

‘This is based on the premise'thet emotional or psychogenic factors are




t causing the_disability; The second ﬁodel,lNeurological Model; assumes
that minimal brain dysfuhction causes ghé disabilities. Anderson
feeis that the third or Neuropsychogenic Model is the most wvalid.

| This model States that emotional and'neurological,éymptoms must be
treated to remediate theblearning disaﬁilities.f

Another causative theory is mentioned in the literature. This

~ 1is the maturational lag theory. ' The maturational lag theory is based
on Piaget's stages of»development. .The propbnents feel it is essential
that a child be given oﬁportunities.té‘stabilize behavior and thougﬂt‘
at*eacﬁ particﬁlar stage of development (Lerner, 1971, pp. 239-40).
Tiﬁing of beginning,schosl;'for inétaﬁCé, is very important.v Most
children naturally tend to do those.things in which they are comfortable
énd.avoid activities which aré not»comfortable. This is a good in-
_dicatipn'of the child's féadiness for varibusvactivities (Ibidf, p. 241).

Masland feéls that éhildren'with learning disabilities have matur-
ational deviatiéns which are permanent (éd;(Tarnqpol; 1969, p. 785.

Some characteristics of maturational variations are (Waugh &

Bush, 1971,-p. 10)£ 

‘1. Frequent lags in developmental milestones; e.g., motor, language
2. Generalized maturational lag. durlng early school years
3. Physically 1mmature

In summary, some of ‘the characteristlcs ‘of the learnlng disabled
child are (Brown, 1969; Kahn, 1969; Lukens, éd..Tarnopol, 1969; Schwalb,
1969; Tarnopol, 1969; Waugh and Bush, 1971):

1. reading, spelling, arithmetic, speech disabilities
2. poor writing, printing or draw1ng ablllty and copylng from
~ the blackboard :
- 3. wvariability in performance from day to day or even hour to'
hour and from subject to subject :
‘4. poor ability to organize work




slowness in finishing work
frequent confusion about instructions
" hyperactivity--overactive, either in purposeless or in planned
body activity
impulsivity--uncontrollable tendency to act, often to act in a
-dangerous, foolish or purposeless way in opposition to rules
“or direction .
short attention span--distractibility
perseveration--abnormal persistence in one activity, verbal
expression, body motion or idea :
‘11. memory problems -
12. motor problems--mixed laterality (handedness), right-left -
disorientation, coordination
13. perceptual deficits (visual, auditory, klnesthetlc, tactile)
- 14. emotional lability--variable, fragile, brittle feelings or
mood; too elated, too sad, too much remorse, too frustrated,
too angry; extreme and rapid swings in mood
15. ' aggressiveness '
16. dimmaturity
-17. poor interpersonal relationshlps '
18. d1ff1culty with change or the 1ack of structure
"19. anxiety
20. low frustration or stress tolerance

Diagnosis

The learning disabilities syndrome has so many varled expre351ons,
1and the child can have SO many dlfferent behavior patterns that it is
" .difficult to dlagnose 1t.; The following is a llSt‘Of the more commonly -
iused tests in identification of learnlng disabled children (Coleman & '

Dawson, 1969 Sabatlno, 1969 Tarnopol, 1969):

1. TIllinois Test of Psychollngulstlc Ab111ties—eprovides a profile
‘ of auditory-linguistic and visual- llngulstlc strengths and

weaknesses. :
2. Frostig Test of Visual Percept10n—-d1fferentlates the various

problem areas in visual perception.
Purdue Perceptual Motor Survey——ldentlfies problem areas such
as confused directionality, mixed. laterallty, confu31on about
" body parts. :
Wepman Test of Auditory Dlscrlminatlon ,
Wechsler Intelligence Scale for .Children

. 'Bender-Gestalt Test--developed to identify children with
visual-motor perception problems and m1n1mal neurological
impairment. .




7. Draw—a-Person Test :
8. The Gray Oral Reading Test
9. The Wide Range Achievement Test
Unless a test is item analyzed; visual-perceptual-motor -
dysfunction is not revealed. ‘The child's errors must be categorized
.to find out if there is a particular problem. 'Many times poor
scdres on,avtest arevnot thought to be related to perceptual problemS’
but instead caused by a general dullness of the child: (Coleman &
Dawson, 1969)
Test performance not only shows what a child knows, but also
. what he does not kanow. The pattern of errors may be more
- important in planning an educational program for the child than
- the total score (Ibld., P. 249)
Rice_states that an achievement standard score 15 or more points
_ below the full scale I-.Q.' indicates a significant deficit (1970, p. 151).
A dev1ation of four Oor more years between the Chlld s best and worse

; skills is prevalent in learning disabled chlldren (Lerner, 1971, P. 214)

Some indicatlons of learning disabilities on test performance

7 - follows (Waugh.&-Bush ‘1971, p. 7)'

- 1. Spotty or patchy intellectual def1c1ts, achlevement low in
some areas, high in others =
2.. Below mental age level on drawing tests
3.  Geometric figure drawings poor for age and measured 1nte111gence
4. Poor performance on block design and marble board tests
5. Poor showing on group tests and on daily classroom exam1nat1ons'
- which requ1re reading.

tGroup tests assume the'inherent presence of certain skills and
abilities; e.g., l) that‘the child‘has adequate_nisual acuity‘and
j\}i'sual—perceptual»sk.ills',rZ) thatithe child has adequate auditory-
acu1ty and auditory perceptual SklllS, 3) that the child can 51t still

and attend to the task at hand for at least twenty minutes, 4) that the




child can understand the vocabulary used in the oral d1rect10ns glven,
;5) that  the child can hold a penc11 and mark with 1t .and 6) that the
child understands the spatlal concepts_of row,.top, bottom, circle,
'X,>belon, above,'aronnd; etc.'(Colemen & bamson, 1969, p. 247).

As bointediout earlier, there is quite a‘disparity'in test
: subskills.wlth learning disabled ohildren.: This phenomenon is not
present in normallchildren or_mentally retarded children.(Lerner,_
1971, p. 214).

On the Wechsler Scale of Intelllgence for Children, learnlng
disabled children sometimes show significant dlscrepanc1es between
verbal end performance seores | Cnildren Witn language‘disorders
'may score 10- 30 points higher on the performance scale than on the
-verbal Those children w;th perceptual disorders may score 15-40 .

'_ points_higher verbally than on tne performanceiscale. There is

often av"scstter"jpresent with‘e range of 7-12 points between high
,and'low scores on bothwyerbal.end‘performanee scsles;,-If rhere.is a
greatvdiserepancy between‘performaneejand verbal scores, tne higher

"l.Q. is“accepted as en.indication of the,ehild's-learning potential '

while the lower I.Q. is a reflection of the_child's disabilities (Lerner,

19715 Mccfady & Olson, 1970; Waugh & Busn, 1971).

On the gtanford—Binetblrd.ftest, children with perceptual-
, problems.will generally;score lowervbecause each set of tesrs includes
at.lesst one item which demands.well-integrated perCeptual‘skills and
organizatlon (1 e;, p1cture completion,_form dlscr1m1nat10n,.p1oture

similarities and absurdltles, maze tracing, form copying) (Coleman &

‘Dawson, 1969, p; 244).




Oh‘most readiness tests the total score is usually used for
judgingAQhether a child is ready to'start.readihg or not. Coleman
points out that a child couid scoreralmost zero on copying, but, if

' his othervsub-test'scores were strong, his overall score would ihdicate'
readiness where in fact the.chiid might be at a severe disadvantage
(Ibid., p. 247).

The Illinois Test of Psycholingulstlc Abllitles (ITPA) provides

‘a proflle of auditory—llnguistlc and visual-linguistic strengths and

i weaknesses; Two of the twenty subtests dlscrimlnate the poor reader.

' These are the Auditory-Vocal Sequenc1ng subtest for auditory memory
vand the Visual Motor Sequencing subtest for v1sual memory (Schwalb

| 1969, p. 186). The Auditory Decodlng ahd Vlsual—Motor Sequenc1ng
subtests correctly c1a831fy children w1th minimal braln ‘damage (Lamb
ed. Tarnopol 1969, P 281) |

| Interestlngly enough Lerner states that the classroom teacher' 'S5

judgment of certain behavior characteristics was a more reliable

technique for identification of children with learning disabilities.

than neuroiogical electroenceohaiographic, opthalmalogical or
'psychologlcal tests (1971 P- 50) |
Many profe551onal ‘people are 1nvolved 1n helping torformulate
"specific diagnoses oleearning disabilitiesa These includevpedia—
tricians, neurologists,.eye,_ear, nose’and.throat»specialists, social
workers, psychologists, ps&chiatrists; speech‘specialists and educators

‘(Richards, 1970, p. 565).




- Perception

Many of the tests discussed pinpoint‘problems in perception.
"Perception is the propéssing of sensory data for storage in the brain
_(Gillgsﬁie, 1970, p. 179)5"-:Pérceptdal:impairments are prevalent
in learning disabled children. Some of the perceptual problems are
.visual impercéption, auditdry imperception, ianguage disorders,
an& motor problems. | |

Children who have phychosensory learning disorders (auditory
and visual 1mpercept10n) cannot normally perceive and interpret
sensations received through a partlcular sense channel. They
might not be able to "auditorize" from what they see or '

- '"wisualize" from what they hear (McGrady & Olson, 1970, p. 582).

- Inadequate sensory integfatioﬁ symbtoﬁs are: immature postural re-
actions, pooriy &eVeloped visual orientatiqn:to.enyi:onmental space,
vaifficulty in thé processing of sQund into percepts, the tendency
'toward distractibility; impéi:ed coﬁcentration abiiity, motor or verbal
perseveration (Ayres, 1972, p. 342; Waugh & Bush, 1971, p. 10).

o Poor perceptual ability leads to impairménts in concept fdrmation;fv
Some characterlstlc impairments of perception and concept formétlon are
(Lacey, 1970, p. 206 Waugh & Bush, 1971, p. 7) |

1. impaired discrimination of size
2. impaired discrimination of rlght—left up-down
. ‘impaired tactile discrimination
. . poor spatial orientation '
5. impaired orientation in time
6. 'distorted concept of body image
. impaired judgment of distance
8.  impaired discrimination of flgure—ground
9. impaired discrimination of part-whole
frequent perceptual reversals in reading and writing
poor perceptual integration; inability to fuse sensory im-
pre331ons into meanlngful entities.




~ Visual Perception

"The child that cannoﬁ prdperly see (perceive) a triangle, a
ciféle; or a sduare also cannot properiy see a Bor D (Shields, p..23)."
Since hé,does not.visualize properly,'he neither recognizes.words nor
is he able to accurately reproducé them (Ibid., p. 23).

Knifpnervdefines sight as sensory acuity and freedom from
refréction errors; ﬁhereas, visiop'is defined‘as perceptual skills
involving central nervous system functioning (1971, 'p. 68). Visugl
perception, according to,Lérner,‘ié madé:up of theAfollowing skills:

' spétiai relatioﬁs, visuai-discriminatioh, figure;ground disériminétioﬁ,
"Qisﬁal closure and objecf'recognition'(1971, p. 122).

Visual imperception.appears to be‘the most commdn‘difficulty.

-in casés ofvpoor féading;_poor‘speliing, poérvwriﬁing, reversals, con~_b
fﬁsed hahdedness; spéech problems, uncoofdiﬁation,’spétiél conquion,
"and inability to cdpy patterns (Gillespie, 1976, p. 180).

. Frostig states_that‘there is a medium high correlation between
" visual perception and beginning reading. This corrélation disappears
about 3rd Gréde (éd..Tarnopol;'l969, P- 225). The poor reader has

trouble seeing the order in which the letters come, i.e., visual

sequencing (Shields, p. 3).

Lacey recbmmends.tﬁat a child wiﬁhbvisual impercéptionbshould be
,hélped in intefpreting andvorganizing:his visuél-fiéld by at first
. drastically'reducing visual étimuii and then gradually widening‘the
visual field.as-he sucéeséfully‘un&erstaﬁds and integrates his

perceptions (1970, p.v211). '




The Frostig test will detect visual abnormalities,_whereas; a
test of visual acuity will not (Tarnopol, 1969, p. 192). 'This test
measures four skills (Frostig, ed. Tarnopol, 1969, p. 223).

form constanéy and size constancy: perception of form or
size independent of distance, background pattern, etc.
perception of position in space: perception of the
direction in which an object is turned. :

perception of spatial relationships: perception of the
relationship of one point in space to another.

figure-ground perception: ability to direct the attentlon to
a partlcular part of the v1sua1 field.

Auditoty Perception'

.Another perceptual problem is auditory impairﬁent. Again’ this
does not féfer to children,with‘aﬁ“actual hearing loss, but an auditory
: imperceptibn. fhe clinical signs are: faulty reproduction of.verbal
'épeech péttérné, inability to compreheﬁd vefbal”instructions;vdiffif
culty in discriminéting betweén-sounds of speech, perhaps in uﬁder-'
- standing what is said>£6 them, 1agk of attention iﬁ class, day
- dteaming,.emotionél lability.and other beha#ior proﬁlems (Abrams, .
1969,‘pf.577; Gillespie, 1970, p. 180).
| Auditory pErception'involving delayed or retarded speech is fhe
.most semsitive indicator of fﬁgure iearning.éﬁd behaviofidisérders
'(Tarnqpol,'1969, p- 17). Auditory pér§eption involveé auditory dis—v-
'criminétion, audifory memory, auditofy éequenciﬁg; auditbfy blending
(Lerner, 1971, p. i24).. Because’of3aq auditory seQuéncing.problem,
the poor reading.child may:hévé trouble pefceiving'the ofder in ﬁhich
a person claps his hands or taps hlS foot (Shlelds, P. 3) Many v

- children have no difflculty comprehendlng single words but are




. limited in the amount of information’they can remember. These
'ehildren have difficulty following directions or remembering a series
of things (Zigmond, ed. Tarnopol, 1969, p. 199).

An area of disability related to auditory imperception is

language disabilities.

‘There is growing evidence that auditory and language de-
ficiencies are extremely important factors in learning diffi-
culties and these factors have been neglected in comparison to the

- emphasis given to aspects of learning (Lermer, 1971, p. 150).

I1f a child has a language diaorder, he will mostllikely have a
‘learning disability (Lerner, 1971, p. 159). This disability will
probably be.in learning to read (Abrams, 1969, p. 577).' "Delayed
speech and language development have brought dlfflcultles in inte~-

: gratlng spoken language into written language (Lacey, 1970, P. 208) "
Symptoms of language dlsorders are:p

1. Inner language disorders (preverbal ability to internalize

~ and organize experiences). ‘A disorder at this level refers to
the inability to assimilate experiences and is the most severe

- form of language disturbance.
Perceptive-iangwage-disorders (understandlng verbal symbols)——
disorder termed receptive aphasia; echolalia.
Expressive language disorders (process .of producing spoken
language) disorder is called expressive aphasia--may depend
upon pointing and gesturlng to make their wants known
(Lerner, 1971, pp. 150 ~51).

A language disability may be characteriZed by:-

1. Slow to express himself and may stumble over words in doing so.
2. May be very talkative, yet find it dlfficult to express his
' ideas.
May score below lO on some WISC verbal subtests and yet functlon
normally on others.
Word sequencing problem.
Difficulty in acqu1r1ng meaning and may not follow d1rect10ns
~adequately. - :
Difficult to relate his experiences in normal sequence of
verbal expression. :




7. Difficulty in telling time or in determining direction.
8. Slow language development (Waugh & Bush, 1971).

Motof’Problems

Kinéstheticbor motor impercepﬁion iﬁvolves disorders of finevand
gross motpf céordination. ‘Some of the signs of this impairment are
'(Gillespie, 1970; Lacey, 1970; Wéughv& Buéh, 1971){ poor handwri;ing;
gene;al unéoordination and‘élumsinesé, sbétial confusion and in-
ability to copy patterns, frequent delayed motbf milestones, poor
body balance, laék of skills ih'jumpiﬁg and skipping5 confusion in
:latefai dominanée and directionality, frequent tics and grimaces,
‘hyperactivity.or hypoac%ivity (oppbsite‘ofIhyperactivity).

Kephart'idehtified four motor patterns which havebimplicatiohs 
for the education of children with leafning'problems:

1.. The development of balance and the maintenance of posture. In
this way the child systematizes his relétlonshlps with objects
in his environment.

2. The locomotor skills which move the body through space such
-as walking, vamwming, jumping, skipping, hopping, etc. These
are necessary skills if the child is to move with ease and
-facility and to adjust to changes within his environment. -
Contact skills of reaching, grasping and releasing. These
skills are necessary for the manipulation of objects and for
information about figure-ground relationships.

Receipt and propulsion skills. Receipt involves making contact
with a moving object; propulsion skills are those by which the
dindividual imparts movement. These are the skills that are
necessary for understanding movement of objects in the space
around him- (Glllesple, 1970, p. 18).

From the previous motor patterns, Kephart made up the Purdue
Perceptual Motor Survey Whlch helps to uncover problem areas such as

- confused directidnality, mikedvlaﬁérality and confusion about body

parts (Schwalb, 1969, p. 186). Kephart also formulated a remediation

. program for the§e poor motor skills.




In cnildren who do not seem to'prefer one hand oner another in
writing, training must be used to establisn lateral dominance (Shields,
dp..9). By directidnality confusion is meant differentiation of right
- from 1eft,_e.g;, moVing‘eyes_from left to right in reading, moving
" hand from left to right in writing, identification of lettets such as-
b-d,.p-q; g-p, u-n, m-w, and words such as was-saw, no-on, top-pot.n

Directionality is also important for place value in arithmetic.

?erceptual Training

‘There is a considerabie controversy in the literature concerning
the effectiveness of perceptuel training on school achievement. Per-
ceptual training means specific exercises to strengthen 5 perceptual
:impairnent (visual,’auditory, motor). -

Frostig formulated tests to differentiate children with visual
iﬁpefception from children nith normal visual pefeeption;_ She then
formulated a specific remedial progran to strengthen the poor visual -

perception skills. Most of the research indicates’that-there were no

- significant gains academically after completion of the Frostig

remediationvprogram.. Children made 31gnif1cant gains however in visual

‘_perceptibn (Krippner, 1971; Leibert & Shert, 1970; Masland, ed. Tarnopol,

B 1969).

The Doman—Deiecato training program emphasizing motor skills
claims that through these exercises neurologlcal organization is chenged
This theory_attenpts to establlsh_in braln-lnjured, mentally retarded
and reading—disabled children the neurblegieal_developmental'stages

observed in normal children. The research has not proven this theory




a (Krippner, 1971, p. 72; Lerner,vl971, PP- 103—5§ Masland, ed.

‘“Tarnopol, 1969, p..78).
| The Barsch Movigenic Theory states that difficulties in learning
tyare related to the learners inefficient interaction with space.i The
omission of certain:motor'learnings during the infant stages may
resuit in some later difficulty‘in-motor movement or learning. This
theory also iécnot suoported by research (Lerner, i97l, PP- 102—3).
| 'Getman Visumotor‘Theory attempts.to.illustrate'the.developmental
‘ sequences of a child's performance in acquiring motor and perceptual
skills., Each.successive stage is‘dependent upon an earlier level;v
'Getman, an optometrist, incOrporated general moVement,.ﬁanipulative
skills, visual tracking,;communicatiOn skills and_reading in his program;
Lerner claims there_is no empirical evidence'that‘Getnan's programh '
helpsfachieve academic gains (1971, PP- 91-95)- Krippner; however,
achieved galns with a very small sample (four 1st graders) on reading
rate, but not reading comprehension by u51ng Getman s training
'procedure (1971, p. 70) |
E Kephart s Perceptual Motor Theory examines the normal sequentlalk
-development of motor patterns and‘motor generallzatlons and compares
the'motor'deyeiOPment‘of children with iearning problems to that of =
‘normal children;» Readinghdisabilities often resuit from learning
_dlsorders because of two factors according to Kephart. 1) 1ncomp1ete -
3feedback from the. muscle system to the brain to compensate for errors
in perception, 2) 1ncomplete 1ntegrat1on of present and past stimuli
y(Krippner, 1971, P 71) -In a study by Serwer, Shaplro and Shaplro

(1973)'four groups were compared. One group was given Kephart's




training exclusively; thé second group was given a combination of
Kephart's training and DistarbReading Program; the third group was
given only the Distar Reading Programvahd the fourth grouﬁ was the
vcontrol group. The group receiving Kephart's training and the group
‘ reéeiving a combination of Kephart's training ana Distar Reading
_ Program did significantly better than only the Distar Reading Program-,
gfoup or the control group'ih word recognition, handwfitings.gross-
mptbr skills, locomotor balance, hand-eye céordination and almoét
attained statistical significance on spelling. Lernef;vhowever,
states:that there has been little research evidence td iﬁdicate
that practiée in motor training directly results in increased academic
achievement_(197l)a - ‘ |
Solaﬁ and Seiderman state that training in'sénsory proééssing,'
intersgnsory processing,lgrosé and fine motor development, visual
synthesis, visual-motor and visual représéntétion skills and some
.aspects.of_visual‘training‘particularly hand-eye coordinaﬁion, do
help reading disabled children (1970, p. 635).
| Results from a perceptual training program conducted by
Ferinden using li children shoﬁéd; after 8 months, significant
'imp;oVement,on the Bendef—Gestalt, 1anguagé abilities on the ITPA
-subtésts aﬁd iﬁprovemenf in arithmetic. 'Reading'imérovement was
' statisticall& significant.after 20'months (1971).
In.a fesearch projectrby Ayres; remediél activity for improved
sensory integration was accomplished witﬁ 128 children.: There wéré |

statistically significant results on the Wide Range Achievement test in-

Ieadihg and spelling after training daily for 6 months (1972).




Tarnopol staﬁes that exercises help children develop small and
large muscle control, laterality and balance (e.g., Kephart, Barsch,’
Frostig, Doman-Delacato). They help the child improve muscle control,-
coordination and balance, self-image én& social acceptance but there is
1ittie evidénce that reading abiiity improves (1969, P 17);

McGraéy’& Olson state ﬁhat chiidren with primarily language

~disorders will not respond to perceptual training (1970, p. 588).

Specific Learning Disabilities

-Specific learning disabilities, or special pfoblém areas in
school, offen occur in reading, arithmetic, séelling and handwriting;
and usually-a combinétion of thése. Reading is the single most important
cause of school failure (Sister E. Cromin, ed.-TarnQéol, 1969, p. 340).
‘Thrée per cent of all children aré’rEading one or ﬁore-years below
grade 1evel and are classified as having mild to severe readiﬁg;
disability (Krippner, 1971, p. 66). Reading'of 1anguage.retardation
 is presentiwhen a school child is reading two grédeS'ﬁelow his mental
age_(Séhwalb, 1969, p. 183). Reading is a process which.requires the .
integration of audi#dry and visual»inférmation (McGrady; 1970)f
Children with a reading &isability were found to be inferibr:to controls
on tests of intersensdry'fun;tioning.‘ It was‘évident thatkthe'poof
readers were deficient in both discriﬁinétionvand'memory aspécts pf
o _auditory functioning (Zigmohd,_éd. Tarnopol, 1969, p. 205). Because of.
these deficits, a child héaded for'reading'pfoblemé cannot app;oach
word recogﬁition'by visual recognition patterns along. He needs to

~ learn phonetic structure to build alsight vocabulary (Sister E. Cronin,

ed. Tarnopol, 1969, p. 337).




Table 1 shows some statistics compiled by Krlppner (1971,

P 67)

“TABLE 1

ETIOLOGICAL FACTORS IN THE READING DISABILITIES OF
146 PUPILS OF AVERAGE INTELLIGENCE REFERRED
 TO A READING CLINIC

Impaired acuity of sight ‘ _ ' ) o 28.1%
Impaired acuity of hearing . _ o : 8.9%
Poor visual-perceptual skills v B - 62.3%

~ Poor auditory-perceptual skills o v 35.6%
Defective speech - 18.5%
Brain injury - 20.5%
Disturbed neurological organlzatlon ' ' 20.5%
Directional confusion (left, right) ' 26.0%
Endocrinal malfunctioning P v 11.67%
Social immaturity ° S : o 17.1%

- Neurotic tendencies ' _ o o - 34.2%
‘Psychotic tendencies 2.1%
Sociopathic tendencies

. 5.5
Unfavorable educational experlence : : . 56.8
Cultural deprivation ' 6.2

‘_Somé’cﬁaracteristics of children exhibitiag a reading disability
Vare-(Abrams, 1970' Lacey, 1970'~Lerner, l97l'vSolan and Seidermah, 1970;
Spraings, ed. Tarnopol 1969 ‘Waugh & Bush 11971):

1. Extremely poor sight vocabulary
2. Oral rereading not improved over ‘oral reading at sight
3. Difficulties in associative learning
4. Performance I.Q. superior to verbal I.Q. _
5. Problems in directionality, right-left, orientation
6. Difficulties in concentration ,
7. Inability to relate information that is heard or read
8. Spatial and temporal confusions
9. Comprehension problems :
10. Deficit in conceptual functioning:
'11. Immediate recall facility may be 1mpaired
12. Auditory difficulties :
13. Visual memory difficulties
14. Sequencing difficulties
15. Visual hyperactivity
16. Slow visual processing




" In arithmetic disabilities; the child has problems with left-
right discriminations, inversion-reversal tendencies and difficulty '
in reading and writing number symholsb(Homan, 1970, p. 200).

Fine motor handicaps combined'with visual perception 1apses
: can.make handwriting a very diffieult and frustrating task. The in-
cidence of a reading disability alone is,relatively rare. ' "Each
‘category of disability-appearsito show significant deficits in yisual—
motor integration and auditory perception (Rice, 1970, p' 153) "

According to Lerner (1971, P 195) spelling a word is much more
difficult than reading a word because of the irregular relationships
 between the spoken word and the written symbol. The ability to re-
member how a word looks and how it sounds are extremely 1mportant in -
spelling ability. These are two areas ‘in which learning disabled
;children often do poorly. It has been theorlzed (Ibid., p. 54)

that a child who is strong in auditory perception and in the ability

 _to remember the sounds of words but poor in v1sua1 memory and visual

vlearning may misspell'the words,ibut his errors will follow some

kind-ofrphoneticVgeneralisation; whereas the child whose strengths lie -
"in visual learning and visual memory‘but is IOW'in‘auditory per-
‘ception makes spelling errors that do not follow phonetic generali-
zations, i.e., he may have all the letters but in the wrong order.
_The ability to spell is related to visual sequential memory (Lerner,
1971, Tarnopol 1969). The subskills needed to spell are: 1) able |
to read the word "2) knowledgeable and sk111ful in certain relation—

ships of phonics and structural analysis, 3) able to apply appropriate




phonic géneralizations, 4) able_to yisualize the appearénce of the
word and 5) ab1e to wrife the word (Lerner, 1971, p. 197).
Furness (1968) states that most peoéle embloy a visual approach.

“té spelling and that:people who .can recall words vividly in a visual
modaiity will tend ﬁo be better spellers. It has been proven that
-the spelling ability of deaf children is about 150 per cent of that
of normal'children (Ibid., P. 268). People who do not §isualize

wérds rely on auditory imp?essions of p:oﬁunciation, phonetic clues
and kinesthetic impréssibns of how the word feels when it is said and
traced.or written (Ibid., pp. 268-69). Waugh & Bush (1971; p3-16)-
state that a ;hild with a language'disabiliﬁy will likely have
difficuityvin rememberigg words in spelling,_and_in‘the disdrimination
of:words thét sound or look similar.

| ‘_In é study by Hokanson, (1966) the correlation beﬁween six
peréeptuai’measures and picking out ;he correcﬁly épelled word ﬁas
,anaiyzed;  Pattefn Completion, Memory for,Orai Spelling and Figure-
Ground-fefcebtiop had‘the highest correlation. With dictéted sbelling;
the pgrceﬁﬁual méasures, memory for Oral Spelling, Paﬁterﬁ Completioh
, and Auditory Discriminatién cofreiated moét highiy. The.relative
COnfribhtions of niﬁe auditory visual diécrimination measures, wefe.
£hg largestrcontributor to the.éstimate of the spelling of phbnetié
" and nénfphonetic words; visual anél&sisvof wo;ds was also. an important

4 ptedictor, but I.Q. did not contribute significantly to the predicting

- of spelling achieVement (Aaron, 1954). o




School Intervention Methods

Remediation of the child's learning disabilities can occur in.
varied settings. Some schoolsvplace these children in small special
classes, where they are worked with individually‘most of the day
{Gallagher, 1972; Tarnopol, 1969). Other schobls keep the child in
the regular classroom for most of the day, buf send him for a

' designated time to a resource teacher who works on his problem areas

(Ferinden, 1971; Jacquot, Allen, Landreth, Zepeda, 1970; Sabatino,

1970).

Multi-Sensory Abproaéh to Sbelling Remediation
- Schwalb (1969, ﬁg 185)-recoﬁmends a multi-sensory approach for
specific femediatién of spelling problems. Aﬁ analjsis éf,how the
child-learns.is‘always_neéessary (Lerner, 1971, p. 45), i.e., whether
~ he learns easier through visuél, aﬁditory or motor methods. Lerner
(1971,_p.,119) recqmmends.teacﬁing through the intact modaiiéy,.- .
- strengthening the modality of deficit and using é combination
approaéh.
Sabatino (1970,fp.v2§6)vsuggests matching‘teaching methods to
the child's strongest area of functioning. ' Kahn (1969, p. 648)
:suggests‘thé use of othgr modalities as an avenue of 1eafniﬁg when the_
more usual modality is impairéd. Siétef M. Cronin (ed. farno?ol,
.1969; ﬁ. 338) states that thg-qse-éf tﬁe auditbry—visual—kinesthetic
techﬁique iévespeciaily helpful in the aéquisitioh Qf reading, writing.
#n&fspellihg. L;kensﬂ(ed.:Tarnopol; 1969,_p. 361) recoﬁmends :

utilization of multi-sensory procedures whenever a deficit in one




sensory modality needs training or,reinforcement._ Lacey (1970,

P. 210) states that special materials should be used along with a
total sensory teaching approach that involves all receptors and not
just vision'anc audition. Hodges (1968) recommends that in learning
to.spell,‘Children should employ the sensory processes of audition, -

. wision and feelingvas’well as the processes of reasoning and speaking.

| Inia rélated_study, third’graders were tangnt,irregularv'

' spelling words using a kinéstnetic approach. 'It_seemed most neneficial
for female subjects'in the lower 50 per cent of rhe I;Q.'distribution
(Love;:l971). In a multi-sensory apprcachvto reading‘there was strong
evidence tnat.pupils taught by the multi-sensory motor method obtained
better reading and spelling scores than did the control pupils, and
rhe method.was equally effective fOr the various I.Q. ranges (Linn
& Ryanz 1968,.p. 59).

Grace Fernald (1943) says that:
Children who do not v1suallze words must think them in some
other terms. They are able to recall words in auditory or kines-

" thetic terms which are as clear and dlstinct as the visual
- (p. 191) .

It is Miss Fernald (Ibid., pp. 196-200) who first strongly advocated

rracing as one cf the steps in teaching children who are poor spellers.
Her method was to write the word on a niece of'paper and have.the
child trace over it as many times as he wanted withbhis.fingers. Others
' who advocate tracing in 1carning_to apeil-are Furness (1968); Gillingham
and Stillman (i966)4 Lerncr (1971);’Shields (no date); | | |
' Maria Montessorl (1912, p 275) in her work with young chlldren
taught them the alphabet and sounds by tracing sandpaper letters to

add a kinesthetic, tactile dimension to 1earning.




This stﬁdy isﬁformulatedfby'drawing'upon the experiences and
research of the references cited in this-chapter. The numerous

QteferEnces pointing to a multi-sensory approaéh in learning led to

- the:hypbthesis of this studyft

Hygothesisv"_
VivLeafning disabled children who are taught spelling by using
'1k:éandpaperx1etters will learn and’perform'better than~thosé who are

taught traditionally.




CHAPTER III
- METHODOLOGY

Population and Sample

Thenpopulatioﬁ for the.study éomprised all the learning dis-
abled children in Berrien County, Michigan;-approximately 350’children.
There are 44,657 children in this SChool;district. With 350 learniﬁg
disabléd children, the .8 per cent county figure closely resembles
the ﬁational figure of l-pe;.cent.‘ Children fof the test group were

selected from the following randOmly selected schools: Niles Eastside

School, and the Hollywood School and Stevensville Schobl in the Lakeshore

" School bistrict.' Tﬁe study,invqlvéd forty-four‘children or 13 per cent
of éii learning diSabled childréﬁ; forty boys and four girls. The
cﬁildren were matchédwaccording to sex and age within 6 months. One

of eécﬁ pair.wés randqﬁly‘placed in the experimental grbup and the
other in the control'group. Two of fhe pairs ﬁere used in a pilot

study, and twenty pairs were involved in the major study.

Independent Variables:

>

_ Iherindependéntxvariables were: 'prétest scores, age, L.Q.
range and perceptual impairment. The age, I.Q. range and perceptual
impairment were given by the resource teachers and special learning

disabilities teachers involved. These independent variables were




chosen to see if any relationship could be found between them and

~ .the treatment.

‘Distribution of the Independent Variables

In the major sample, there wére two eight—year-oldé, six
niné-jear—oldé,‘six ten-yeér%oldé, eight eleven-year—olds, eight
twélve4Year-olds, eight thirteén;year—olds and two-fou;teen—year-olds;'
thirty;eight boys and two gifls; Nine of the controi group children
had I.QQs under 90; five experimental children had below 90 I.Q.s.
~ Nine control grbup children had average.I.Q.s (90-110) and twélve
experimental group children had aﬁerage I.Q.s. Two control group'
children had above average i.Q.s (ovér llO)Iand three experiméntal
' group children had above aﬁefage.I.Q.s.

Ten control group children and nine‘experimental group
_childrén_had.auditory impairments. Séven cqntroi group children and
. twelve experimental gfoup children had visﬁal impéirments. Five
control group children and fourvéxpefimeﬁtai groﬁp‘children had ﬁotor
impairments. The total_nuﬁberbof childrén'wiﬁh perceptual impaifments
is greater than.forty becaﬁsé a number of‘chilﬁren had ﬁore”tﬁan'one

impairment.

Procédﬁre

‘Children withvleérning,&isabilities éftén'are perceptually
handicapped, visually~or,éudi£;fily. Speilihgvlésééns usualiy rely -
upbn_fhese two-sehsory modes as the primary teachihg method. ‘The

control group was taught five new spelling words selected randomly




from the-bé¢k of the child's speiling book by the traditional method.
The experimental group incorporated added sensory modalities, tacﬁile
.'éhd.kinesthetic perception. This method utilized sandﬁaper lower case
_ 1etters;'4-1/2";by 6" tovformutﬁe five neﬁ spelling words which the
chiid traced as he saw aﬁd said the specific letter. _Thé forty
students were‘fifst given a pretest‘of the selected words, then after
. the respectiQe'treatment, a posttest was givep using the same words.
The 3cor¢s werevtabulated for the pretést and thevposttest.

'The'errorsvwere analyzed, coded and scored on the following basis:

Code ' " .  Error o Example Score

Omission ’ _ - afernoon | - .89
Extra letter = = minunte .83
Reversal ' ' freind - .83
Substitution ' : ‘managur . . .86
Letter upside-down " jumq - .75
* or backwards B '

A percentage score was calculatéa for éach word based on the following

formula: .

number of correct letters
number of letters in word

Score =

 Oriéiﬁally the'children were-to be‘matchéd on their respective
’place"in the S§e11er but bécauée_pf‘the divéfgenqevbf thé sampie in»
gage;‘grade, échool and speller this pfo§ed to be an impossibility. From
the pilot study, it was leéfhed that five words was-about the méximum
" numbef thét could be 1eafned at.one7¢Oncéntrated sitting. One éession

with each child caused the least inconvéniencé to the classroom teacher




and the ehild, although two sessions would have been interesting
. to»test‘iong—term recall. Each session esﬁally lasted less tﬁan 309
minutes.
- The structure 6f the lesson for thevexperimental group follows:
A. Introduction

1. Get acquainted with the Chlld ‘and explaln what will
~ take place.

‘2. Give pretest pronouncing each WOrd‘distinctly and using
' it in a sentence." :

Spelling Lesson'
The child pronounces the word.
The meaning of the Wo;d is checked with the child.

The child looks at the word and spells it; if the word
is long, he breaks it into syllables.

The child looks at the: word, closes hlS eyes and spells
it.

The child traces each sandpaper letter of the word with
his fingers. He says the letter as he traces it.

. The child closes his eyes and traces the sandpaperg
 letters of the word saying each letter.

7. The child writes the'wofdg
-Conclusion
" 1. Posttest is given using each word in a sentence.

: 2. The child is shown his errors, if any, praised for his -
effort and thanked for his cooperatlon

The procedure for the control group was exactly the same as the ex-

perimental group except Steps 5 and 6 were omitted.

' The treatment was administered to both the experimental and con-

' trolvgroups by the researeher.
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.. An ;bsérvétion made inbteaéhiﬁg ﬁhe lesson was tﬁat Step 5,
tfécing_eaqh leftér,vinvolved primarily the factile.perCeption with
the child usually using one finger to trace the léfters. Oﬁ,Step 6,v“
howéver,vwhen the.éhild_clbsed:his_eyés and traced the ietters, he waé

involved more kinesthetically as he used two or three fingers and moved

"hisfﬁhble hand and.arm.




CHAPTER IV
ANALYSIS OF THE DATA

Pretest-Posttest Scores Analysis

Forty students were taught five,speliing words. Twehty students

were taught using the traditional method and the other twenty students

. were taught using a multi—sensory approach. These children were matched

on age and sex.
| Table 2 is a summary of theldata.gene:ated by these forty
students. Thé independent veriables are the pretest sCore, I.Q.
tange, age andzperceptual.impairmeht.» The dependent variables are:
the poettest-score end'the difference between the pretest and posttest
scoree. _Teble'3 shows the.means and standard deviations for the.
Qontrol.group and.experimental group.
A:stepwiee regression enalyéis was performed on the preceding

deta. In the regressien analyeis, when pretest score was entered a

.6374 cottelation to posttest wes estabiished; The seconﬁ varlable

to be added to regre551on analy51s was the treatment (experlmental
'or control) ' Treatment added to the cofrelation only slightly brlnglng
) the multlple correlatlon to .6408. At the next step, age was added
and brought the multlple ‘correlation to .6423, the last varlable added
was I.Q. range which brought the multiple correlation to .6444, It

‘isvanfobvious‘conclueion that the pretest score would be the highest
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TABLE 2

SUMMARY OF THE DATA

- Control S ) _ Experimental
I.Q.  P.I. Post—  Diff. Age  Pre-  1.Q. P.I.  Post-
* + test = o test * - + test

[naa]
(13 a]
n o
[}

- 4.20 1.95 14 - 2.55 90 . A-V 2.90
4,75 - 1.68 .13 3.02 . 4.75
4.83 ©1.41 13 2.54 90 : 4.20
5.00 1.57 13 1.07 ' 2.50
4.39 1.52 13 . 3.10 . 90 '4.54
5.00 - 2,00 . 12 - 2.72 ! 4.40
5.00 = .57 12 - 3.25- _ 3.81
2.79 .81 12 2.71 4.32
5.00 - 1.07 - - 12.°  3.05 4.50
2.50  1.27 11 . .20 2.77
4.80 .- .83 11 4.41 5.00
4,28 . .89 11 3.25 . - 4.40

. 4.03 .63 . 11 . 3.49 ' 5.00

4,89 - 1.30 . . 10 2,74 -3.95
5.00 - 3.37 10 2.35 . ©4.20
4.75 - 1.09 - 10 - 2.64 4.64
3.85 .65 9 '1.48 4.42
4.30 4.10 - 9 2.00 4,25 .
4,40 .90 9 2.30 2.25
1.84 .93 . 8 2,67 3.58
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Totals ~ 57.06 . 85.60  28.54 © 51.54 -~ 80.38

*1.Q. Range: 90=Below Average, lOO=AV¢rége, 110=Above Average. _
+Perceptual Impairment: V=Visual Impairment, A=Auditory Impairment, M=Motor Impairment




TABLE 3

MEANS AND STANDARD DEVIATIONS

Group ' . Variable

Control Pretest
S ' Posttest
Difference

Experimental Pretest
: : Posttest
.Difference

predictor ofvthe posttest score; Thé F value.fof the pretest is the
vonly one thaf is statistically significant at the .01 level aé shown
on Table 4. Table 5 éivés the correlation matrix fof the data.

The next_fest made Sn thé_daté was a stepwiée régression-analysié
_using the differencévas the deﬁendent,vafiablé. Again pretest score was |
the Bégt'predictor of the difference score. having a correlation of .5§19.
Variable 4 or treatment, when added, broﬁght'the correlatioq up té .5859.-
. Variable 6, age, brought the cofrelation to‘.5874 and I.Q. brought if
:tq‘,§899. Thé F Value of'thé pretest oﬁly achieved-a:significant F

Value as seen on Table 6.

The order of entry influenced the regfeéﬁibn weights S0 a step-

wise regressipn Qas.used eliminéting~pretest,_age and I.Q. In this
‘case, the;treatme£f was entéred,first3bringing a .1538 correlation.
'Variablé 7; iméairmént was then added bringing the correlation only
upislightly'toj.l601. These vélues of R indicate little'contribution
,VOf freatment or impéirment-toIthe_prediction_of the pbst;est scores.

There was no statistical significance to the F Values shown in Table 7.




TABLE 4 -

SUMMARY TABLE OF STEP-WISE REGRESSION NO. 1

o _ Multiple r for
- Variable ' . Predicting Post-- ‘ F Value
Entered ; test Scores

Pretest .6374 _ 25.9976
Control-Experimental : - .6408 ' .2800
Age _ , .6423 : .1111
I.Q. Range - ' T .6444 ' .1617

* Significant at .01 level -

TABLE 5

CORRELATION MATRIX

Variable

1.000 ~  .637  -.582
1.000 = .256
' 1.000

Pretest

Posttest

Difference :
Control or Experimental
I.Q. Range

‘Age -
Impairment (total number) -




TABLE 6

SUMMARY TABLE OF STEP-WISE REGRESSION NO. 2

Multiple r for
Variable ~ Predicting Post~- : F Value
Entered ' " _test Scores

Pretest : o .5819 B 19.4575 *
Control-Experimental .5859 : .2617
Age . - 5874 .0937
'1.Q. Range : .5899 .1582

* Significant at the .0l level
"TABLE 7

SUMMARY TABLE OF STEP-WISE REGRESSION NO. 3

Multiple r for:
Variable . Predicting Post- F Value
Entered test Scores

Control-Experimental . .1538 L9212
- Impairment IR .1606 : .0807

;When'this same test was made using the difference as the dependent
‘variable and treatment and impairment as the independent variables, the
results were similar as reported in Table 8.. The only difference noted

was that impairment entered before treatment. -

" TABLE 8

SUMMARY TABLE OF STEP-WISE REGRESSION NO. 4

_ Multiple r for ' .
Variable . Predicting Post- ‘ F Value
Entered . " test Scores o

Impairment - . L0470 | .0840
Control-Experimental .0504 AR 0124




An analysis of covariance with multiple covafiates was next
performéq, The criterion was the posttest score and the gbvériates'
. were preﬁest score, 1.Q. range ahd numbei of impairmenfs.for the
control and the.experimental group. By this means, we were able ﬁo-
compare posttesﬁ:scdfes as they were pre&icted to be if the grouﬁs
were equal on'pretes;, 1.Q. and number of impairments; The results
weré:v‘F'teét for:regreséion was .19576, indicating the ﬁalidity'of
the assuﬁption,of equal fegression'in the groups} The Evratio for
th§ hy§othesis of equal group effects was .39; which was not significapt.

:An analysis of covariance ﬁas performed on the differenceé be—“
tween th§vscores of ;hé control and.experimental groups for children.
with an‘guditory ihpairment»and for children with a Visual.iﬁpairment.
:As the resﬁits show in Tabie 9, the differences were noﬁ statistically

significant.

TABLE 9

F RATIOS FOR SUBGROUPS

AVerage I.Q. Range °
- Auditory Impairment
- YVisual Impairment

ijés of Error Scores Analysis

fhe types of_erfor were.categorized and‘éounted for the contfol
and»experimentgl_groups tovsee;if one- type of errof might.bé cor?ected
by the treatment; Tabie 10 deséribés tﬁe types of error, and Table 11

summarizes the types of error scores. -




TABLE 10

" TYPES OF ERROR

letter missing

letter too many

reversal

letter substitution v
letter upside down, sidewards
or backwards (correct letter)

~ The most fféquent érrors made were errors 1 and 4. As mentioned in
‘_the-researéh, children with Visual impairments made more érrors‘as
counted on the pretest than children with auditory or motér im—.
pairments. ) |
| , Visﬁal impairments - 11.16 errors (average)

Motér impaifments 7'10;561err6rs (average)

Auditory impaifménﬁs - 10.06 errors (average)

Children with visual imﬁairments made more type 1, 3 and 4 errors and
'children withjaﬁdirﬁrj%impairmehts and visual.iméairments'both had the

same number of type 2 errors.

An analysis of éovariance_was performed on the differenée be-.

tween tﬁe cdntrol ahd'experimentalvscores‘of t&pe 1 error, i.e.,
letter missing, and on type 4 error, iQe.,>1étter substitution.
‘Table 12 shbwé the results which were nét statisﬁically sigﬁificant.'
An analysis of co&ariaqce Qas perfbrmed oﬁ the‘differencé be-
- tweep the controlvand experimeﬁtal scores for‘Typé.l Errors for children .
wifh.aVeragé'f.Q:, below aVeragé I.Q,, auditory impairmeﬁt, motor im-
pairment aﬁd‘visﬁal impairment. -Iable 13 summarizes the findings.

These results were not statistically significant.’
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TABLE 12

F RATIOS OF TYPE 1 AND TYPE 4 ERROR SCORES

Type 1 errors ' F Ratio = .151
Type -4 ‘errors F Ratio = ,653

TABLE 13

. . SUMMARY -GF -F- RATIOS OF SUBGROUPS

Average 1.Q. ' F Ratio
Below Average I.Q. - F Ratio
Auditory Impairment F Ratio
Motor Impairment , ~ F Ratio
Visual Impairment F Ratio

Botonon




CHAPTER V
SUMMARY AND CONCLUSIONS

In the preceding chapter it was sﬁown that the experimental
group,did'not do‘significant1y better than the control group. It
would be prémature however to conclude that adding.a tactile, kines-
theﬁic element to téécﬁing spelling is worthless. The resear#h cited
in fherreview of tﬁe literature is convincing_in showing that-a
multi¥sensory dpproach helps>childfénvwith'1earning prbblems.

Some possiBle reasons why the results of this study showed no

- significant improvement of the experimental group are offered below:

. 1. One thirty-minute lesson is not long enough to achieve

coﬁsistent gains.

'A.multi—sensory approach should be continued day aftef day.

- before é judgment is made as to its effectiveness.
Children have péor tactile, kinesthetic seﬁse from.disuse.
Some children did not try to do their best.

_ The.sandpaper'letters_were novel and distractiﬁg for some
students and they might_need more than thirty'minuéeé.to

: geﬁ uséd to them SO thag they coﬁld benefit ffom them.:

| Léarning disabled-children afe too diversé a group.to ‘
rbénefit unifbrmly frdﬁ one-method of teaching; ifé., eéch

child must be taught individually.
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It is suggested that future studies be done with a different
time schedule. Perhaps tracing in the aif,.or trécing over ogher
material, or first wetting the finger with'cold water to stimulate the
tactile sense might prove moré effective;-

Although none of the F Ratios'were:statistically sigﬁificant
some‘trends might prove significant after timé. Children of’avérage
intelligence within the age groﬁé'of 10, 11 and 12 years old seemed

to benefit more from the experimental treatment.than_the control

group treatment. In examining Typé 4 Errors (substitution) the
childrén in the experimental group corrected»this error more frequently
on- the pést#est._ Ihe'children with.below averége I;Q;_and motor
impairment showed more corréétions bf Type 1 Error (letter missing) on
the posttestrif they were in.the'gxperiﬁentai group.

In conclusion, the'hypbthesis of this study, i.e., that learning
disabled childfen who were £aught spelling by using Sandpaper letters
- will learn aﬁd perform better than those'who weré_taught-traditiohally,
was ﬁdt suppofted by the déta.v This hypothesis, however, should not
Be totally dis;ouhted withéut_firsﬁ testing it with other research
designs. Because one 6f thevgsalsiof éducation is to hélp each child

strive to reach his fullvpotential;_it-isvimperative that those working.

with these children be helped to find the best methods of teaching

. effectively.
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