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the writing of children with writing disabilities at the elementary level of schooling
will prevent stagnation and school dropouts.

The focus of this study are children identified as children with reading and writing
disabilities studying in grades IV, V and VI of thirteen English medium schools
whose performance on specific tasks involving the writing of reports and stories were
compared with those of their normally achieving peers.

The types of errors committed by children with writing disabilities as well as the
strengths and weaknesses discernable in their writing were used as a basis for a
remedial program which focused on improving handwriting, spelling and written
expression. In this study it was found that an improvement in the skills associated

with writing was accompanied by an increase in word recognition skills as well.

ANALYSIS OF THE DIFFICULTIES AND ERRORS IN NUMBER CONCEPT
AMONG CHILDREN WITH DYSCALCULIA, NORMAL ACHIEVERS AND
CHILDREN WITH VISUAL IMPAIRMENT

RAMAA, S'& GOWRAMMA, I.P?

1 Reader in Special Education Regional Institute of Education(NCERT) Mysore 570 006,
INDIA
2 Lecturer in Special Education All India Institute of Speech And Hearing Mysore 570 006,
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Objectives :  Comparison of different grades and groups of dyscalclics, normal
achievers and visually impaired with reference to difficulties and errors in number -
concept.

Sample : The children came from normal schools, special education centre and
special school.

They attended from grades II, III and IV from normal primary schools. Grade VIII
students were referred from a normal school to a special education centre. - The CWD
were grouped into those without reading and writing disorders, with writing disorders

and with both reading and writing disorders. The sample also consisted of normal




70

achievers selected from the same schools.  The VI grade students who were
undergoing full time remedial instruction in a special education centre were also the
subjects of the study. Children with visual impairmént (N = 34) were selected from
special schools.

Method : An Arithmetic Diagnostic Test was administered to all the subjects of
the different studies. The items included under number concept are — counting the
dots, writing the numbers in words, writing the number words in digits, writing the
numbers in correct sequence, writing the numbers which are lesser and greater than a
given number as well as arranging the set of numbers in ascending order.

Analysis : Qualitative analysis was made with reference to the difficulties
experienced and errors committed by different types of subjects. Some of the
differences between pre and post training were statistically significant (P<0,01)

Major Findings and Implications : = The findings suggest that the difficulties of
dyscalculics in number concept persist for longer duration, if intervention is not
provided. Remedial instruction should be tailor made. Visual Impairment may not

affect development of number concept.

DEVELOPMENTAL DYSLEXIA IN POLISH ADULTS: THEORETICAL
IMPLICATIONS

RED, A.', SZCZERBINSKI, M. %, ISKIERKA-KASPEREK, E.’& HANSEN, P.*
1 Independent Researcher, Cambridge, UK
2 Department of Human Communication Sciences, University of Sheffield, UK
3 Psychology Clinic of the Polish Dyslexia Association, Cracow, Poland.

4 Centre for Cognitive Neuroscience, University of Oxford, UK.

7106056.3433@compuserve.com, °m.szezerbinski@sheffieid.ac.uk

Our study addresses two issues: the cognitive profiles of developmental dyslexics, and

cross-linguistic differences in these profiles.
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ANALYSIS OF THE DIFFICULTIES AND ERRORS IN
NUMBER CONCEPT AMONG CHILDREN WITH DYSCALCULIA,
NORMAL ACHIEVERS AND CHILDREN WITH VISUAL
IMPAIRMENT

RAMAA S and GOWRAMMA, L.P. INDIA

ABSTRACT

Purpose: The purpose of the paper is to give data obtained from four
independent studies regarding difficulties experienced and errors committed
in number concept among Dyscalculics, normal achievers and children with
visual impairment.

Objectives : Comparison of different grades and groups of dyscalclics,
normal achievers and visually impaired with reference to difficulties and errors
in number concept.

Sample : The subjects were identified from normal schools, special
education centre and special school.

Method : An Arithmetic Diagnostic Test was administered to all the
subjects of the different studies. The items included under number concept
are — counting the dots, writing the numbers in words, writing the number
words in digits, writing the numbers in correct sequence, writing the numbers
which are lesser and greater than a given number as well as arranging the set
of numbers in ascending order.

Analysis : Qualitative analysis was made with reference to the difficulties
experienced and errors committed by different types of subjects. The data is
tabulated and inferences are drawn.

Major Findings and Implications : The findings of the study suggest
that the difficulties of dyscalculics in number concept persist for longer
duration, if intervention is not provided. Remedial instruction should be tailor
made. Visual Impairment may not affect development of number concept.



ANALYSIS OF THE DIFFICULTIES AND ERRORS IN NUMBER
CONCEPT AMONG CHILDREN WITH DYSCALCULIA,
NORMAL CHILDREN AND ACHIEVERS WITH VISUAL

IMPAIRMENT

Purpose

The purpose of the paper is to give data obtained from four
independent studies conducted with dyscalculics (Ramaa, 1990), dyscalculics
and normal achievers (Gowramma, 1999), children with visual impairment
(Shobha, 1995), students of VIII grade with learning disabilities (Ramaa and
Gowramma, 1997). The intention was to analyse the difficulties
demonstrated and errors committed by the subjects of the above studies in
Number Concept.

Objectives
1. To compare the number of children with dyscalculia of Grades Ii, IlI

and |V who failed to master different components of Number Concept
without remedial instruction.

2. To compare different groups of dyscaiculics and normal achievers in
the types of errors committed in Number Concept before remedial
instruction.

3. To compare the performance of children with dyscalculia in Number
concept before and after remedial instruction.

4, To find out whether students with learming disorders of grade VIl

referred for Special Education Centre still experience difficulty in
number concept prior to remedial instruction.

5. To compare the performance of children with Visual Impairment in
Number Concept among grades Il, Il and IV who are studying in
special schools.

Sample

To achieve the above objectives children were identified from grades I,
ifl and IV from normal primary schools. Grade Vil students were referred
from a normal school to a special education centre. The CWD were grouped
into those without reading and writing disorders, with writing disordersand
with both reading and writing disorders. The sample also consisted of normal
achievers selected from the same schools. The VIl grade students who
were undergoing full time remedial instruction in a special education centre
were also the subjects of the study. Children with visual impairment (N = 34)
were selected from special schools.



Method

An Arithmetic Diagnostic Test (Ramaa, 1990 and 1993) developed for
primary school children was administered to all the subjects of the study. For
visual impaired children suitable transcription to Braille was done by the
investigator. Qualitative analysis of the errors committed by the subjects in all
the subcomponents of the test — Number Concept, addition, subtraction,
multiplication and division were done. However in the present paper, the
focus is on the difficulties experienced and errors committed by different
groups in number concept only.

The items included under number concept are counting the dots,
writing the numbers in words, writing the number words in digits, writing the
number in correct sequence, writing the numbers which are |esser or greater
than a given number as well as arranging the set of numbers in ascending
order.

Analysis

The number of children who faced difficulties in different components of
number concepts were identified. Error analysis was also attempted. The
tables given below provide the details of the variables and results. They are
self explanatory.

Table 1 : Presence or Absence of Mastery in Basic Understandings and
Specific Skills relating to Number Concept among Dyscalculics of Grades i
and it without remedial instruction

SI. No. | Grade ; Count- | Knowledge { Writing : Sequential | Concept | Seria-
of the ing of reading | integers repro- of ting
classes integers (upto 3 : duction of ;| lesser | Nos.in
upto 3 digit Nos. than ascend-
digit Nos. Nos) upto 3 and ing
digit nos. | greater : order
than
1. 1l Std. 1 1 X 1 1 NA
2. Il Std. 1 1 X X 1 NA
3. I Std. 1 1 X 1 1 NA
4, 1l Std. 1 1 X X 1 x
5. 11 Std. 1 X 1 X 1 1

NA — Not Applicable




Table 2 : Presence or Absence of Mastery in Basic Understanding and Skills
relating to Number Concept among Dyscalculics of Grade IV without remedial

instruction
Sl. No. | Count- Knowledge of Nos. & Place
of the ing Value
classes Reading Fractions | Writing Sequential Concept Seriating
integers limited to i integers | réproduction : oflesser the
upto 4 Yoy Vo, Ya of numbers : thanand { numbers in
digits and mixed upto 4 digit greater | ascending
Nos. numbers than order
involving
these
fractions
1. X X X X X
2. X X X X
3. X X X X X
4, X X X X X
5. X X X X X
6. X X X
7. X
8. X
9. X
10. X x

Table 3 : Comparison of different groups of dyscalculics and normal
children studying in normal schools of Grades Ill and IV in the types of

errors without remedial intervention

S| Types of % of children
N ’ Example | Probable Reason | committed the errors
o. Errors
_______ A B C D
1. Reversal ofi6as9; Poor visual 416 {714 (7.5 |0
digits 7asT discrimination
and spatial
awareness
2, Reading 314 as ; Poor memory, 833 1214 {1750
: digitwise three, one, { concept of place
four value
3. Splitting  the : 370 as -do- 25 214 14250
numbers while i 3 & 70
Reading/
writing
4, Repeating of | 6,7,--,-- Difficulty in recalling {125 356 {35.0:0
the numbers: as 6,7, 6.7 | the sequence, or
in the fack of
Sequence understanding
of the problem
5. Reversal of ; 07 as 70 Lack of spatial 33.3314285:3001i0
numbers 14 as 41 temporal
correspondence or
impulsivity




% of children
'\? . Types of Example | Probable Reason | committed the errors
o. Errors
A B C D
6. Substitution of | 370 as Three digits are 125 (142 :100 ;0
digit 170 considered as
*hundred” always
7. Writing the ; 106 as Lack of place value : 50 35 30 134
number as it 1006 concept
is said
8. Omits a digit 214 as 21 | Poor place value 125 11428 :100:0
concept

A - Children with dyscalculia only.
B - Children with dyscalculia and writing disorders

C - Children with dyscalculia, dyslexia and writing disorders
D - Normal achievers

Table 4 : Mean Performance on Pretest and Posttest in Number Concept
of children with Dyscalculia only

Tests N Maximum Mean SD t-ratio
score
Pre-test 8 42 15.12 3.22 21.01*
Post-test 8 42 41.00 1.30

* t-value significant at 0.01 level

Table 5 : Marks obtained by the grade Viil subjects in number concept
(N = 3) before Remedial Instruction - in a Speciai Education Centre

Max. Marks

Case 1

Case 2

Case 3

48

42

37

40

Subjects of grade VIl committed the following errors in number concept.
Substitution of digits while writing, omitting a digit, changing the place of a
digit, confusing between increasing and decreasing order.

Table 6 : Mean score obtained by children with Visual Impairment in
Number concept with Special Instruction

Max. Marks N Maximum Score Mean
Grade || 8 42 40.2
Grade |l 7 42 40.25
Grade IV 6 42 42




Major Findings and Implications

Findings of the studies confirm the earlier inferences that there is
considerable heterogeneity among CWD of same grades, with reference to
the difficulties in learning number concept without intervention.

The difficulties may persist for longer duration. Remedial instruction
should be tailor made, suiting to the special needs of each child with
Dyscalculia. Visual Impairment may not affect development of number
concept when taught through systematic methods in a special school. This
is a strong supporter for one of the exclusionary criteria for identification of
learning disabilities — free from visual impairment.
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STRATEGIES TO DEVELOP CONCEPT AND PROCEDURE OF
DIVISION IN CHILDREN WITH DYSCALCULIA

ABSTRACT

Purpose: The purpose of the study was to identify, diagnose the errors
and develop instructional material for dyscalculics in number concept,
addition, subtraction, multiplication and division. In this paper details
regarding planning and experimentation of the remedial instruction program
for development of concept and procedure of division among dyscalculics are
given.

Objectives : The objectives were to develop concept and skills of division in
different steps like division involving just one step, long division and simple
problem solving, which involved planning and experimental validation.

Sample : For the purpose of experimentation, 8 dyscalculics without any
other learning disorders were chosen from the point of view of feasibility.

Method : The study was conducted in two phases. Planning and
Experimental Validation :

Planning the remedial program — Based on the difficulties experienced by
dyscalculics in arithmetic in general and division in particular, a remedial
program was planned. While planning the program, general principles of
teaching arithmetic and specific principles of teaching division were
incorporated.

In the summary, the main features and special features of the remedial
program are discussed.

Experimentation — A single group pretest — posttest design was followed for
experimentation.

Analysis : Percentage of students mastered each item of the division
included in the tool administered was compared at pretest and posttest stage.

Major Findings and Implications : The remedial instruction program for
developing the concept and procedure of division for dyscalculics was very
effective. Developing arithmetic concepts and skills should be emphasized
among dyscalculics, through remedial programs.



STRATEGIES TO DEVELOP CONCEPT AND PROCEDURE OF
DIVISION IN CHILDREN WITH DYSCALCULIA

GOWRAMMA. I.P. and RAMAA.S., INDIA

The concept of division is confusing and the process is very complex
for children with Dyscalculia. Hence attempts should be made to develop
remedial instruction programme for teaching arithmetic for them.

The present paper deals with strategies to develop concept and
procedure of division among Children with Dyscalculia (CWD).

Purpose

The purpose of the study was to identify, diagnose the errors and
develop instructional materials for Dyscalculics in Arithmetic. In this paper,
details of planning and experimentation of the remedial instruction program
are given. It is also attempted to compare qualitatively the pretest, post-test
performance of the subjects in all the items of the division included in the tool
administered.

Before attempting to develop the concept and procedure of division, it
was essential to enable the CWD to master the prerequisite concepts and
skills — number concept, addition, subtraction and multiplication. Such an
attempt was done through a systematic remedial instruction program and was
found effective.

The following table gives the Mean Performance of CWD on pretest
and post-test in different aspects of arithmetic (N = 8).

Table 1 : Mean Performance of CWD on pretest and post-test in different
aspects of arithmetic (N = 38)

Aspects of Pre-test Post-test t-ratio
Arithmetic M SD M SD )
Number 15.12 3.22 41.00 1.30 21.01
concept
Addition 5.37 4.20 52.25 6.06 17.96
Subtraction 1.12 2.79 43.0 2.39 32.17
Multiplication 0.75 1.48 29.88 2.85 25.61
Division 0 0 18 0 No value




Objectives

In the present paper only the procedure of planning and validation of
the effectiveness of the remedial instructional program to improve the concept
and procedure of division among CWD are discussed. The objectives were to
develop concept and skills relating to division at one step, long division and
simple problem solving.

Method
The above objectives were achieved in two phases.

- To develop a remedial arithmetic program to teach division to CWD.
- To find out the effectiveness of the remedial program developed to
teach division through experimentation.

Sample

For the purpose of experimentation, 8 children with dyscalculia who
were free from reading and writing disorders were chosen, from the point of
feasibility of administering the remedial instruction program.

Planning the Remedial Program

Based on the difficulties experienced by children with Dyscalculia in
arithmetic in general and division in particular a remedial program was
planned. While planning the program general principles of teaching arithmetic
and also specific principles of teaching division were incorporated.

Main features of the Remedial Program

Each lesson had a specific objective; activities were arranged in
sequential order as per the pre-requisite; each session required 15 — 20
minutes covering a specific concept/skill; emphasis was on verbalization and
visualization for concept clarity and mastering of skill. The task of division
was analysed into seventeen sub tasks and arranged in graded order with
minimum difference in the complexity between two sub-tasks.

Experimentation

The Remedial Instruction Program planned in the study was tried out
on 8 cases with a single group pretest posttest design. Sufficient and variety
of activities were given for mastery of each sub-task. Child was allowed to
proceed to the next task only after mastery of the previous sub-task. Though
the program was common to teach division to dyscalculics, according to the
need of the child, modifications were done to ensure mastery, by every child.



The result of the experimentation is given in the following tables in terms of
percentage of cases passed in each item of the Division as measured by
Arithmetic Diagnostic Test (Ramaa, 1990, 1993).

Table 2 : Percentage of cases passed in pre-test and
post-test in division

Task Item | Percentage in pre-test Percentage in post-

test

Division at one 1. 0 100
step 2. 0 100
Long Division 1. 0 100
2. 0 100

3. 0 100

4 + 0 100

Problem 1. 0 100
Solving 2. 0 100

Major Findings and Implications

The procedure adapted in the study implies that dyscalculics can be
taught even the most difficult of the fundamental operations like multiplication
and division by following systematic and scientific procedure. This will enable
the dyscalculic individuals to deal with arithmetic sums independently. That
means there may not be any need for depending solely on computing
devices, which might at the most help in mechanical calculation. Calculators
will not be of any use in solving arithmetic problems wherein the individual has
to decide the operation to be performed. So due weightage should be given
for teaching arithmetic to children with dyscalculia, through specially designed
remedial instruction program.
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lated letters and sillables, inserting additional letters, writting words together, begining to

esult write one world and ending this world by the sillable of another one, writing all the
labil- words together in one sentence and at last ignoring all punctuation signs.
ellu- . : . .
‘ Some children wrire sentences by separate letters linked choatically. Results analy-
ng in . ‘ . o o
that sis of investigations shows that the pupils with great defects of oral speech have diffi-
2 tha o : . : o s o
7 - culties in teaching of writing and reading. These difficulties are stable and specific
for such children.
tones
stim-
ma '
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>rfor- .
DYSCALCULIA IN MYSORE CITY
Chese
re
sult LP.GOWRAMMA AND RAMAA.S.
es of
allow Regional Institute of Education,Mysore,India
dren.
The purpose of the study is to provide remedial instfuction program to teach children
with dyscalculia in primary schools.
IES The objectives were developing a remedial instruction program and finding the effec-
tiveness of the program developed.
To achieve the above objectives children were identified from Ilird and IV th grades
of primary schools in Mysore City. 5.82% of children were found to have dyscalcula .
laring They were diagnosed for specific error patterns on the basis of which remedial program
ssia was developed. Some well established principles were also kept in mind while develop-
ing the program to teach children with dyscalculia.
eech. To validate the effectiveness of the above program a pre-test- post-test single group
class) design was used.
Design of the study:
‘A.e the Pre-test : Assessment of number concept, fundamental operation and reasoning
oits of
f the Treatment: Administration of the remedial instruction program.
id not Post-test :Assessment of number concept, fundamental operation and reasoning.
: forth
sen- The data was analyzed by computing group means, variance and t-ratio. The result
i shows that the remedial program is highly effective in improving the arithmetic perfor-
. mance of children with dyscalculia.
owing
gment The program developed 1s useful to train teachers and it 1s also beneficial to parents .
Other than children with dyscalculia, whoever has problems in learning arithmetic at pri-
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mary school level can make use of the program.Since arithmetic is not language bound the
program can be used world wide with suitable adaptations.

BRAIN MORPHOLOGY DIFFERENCES IN DYSLEXIA AND SPECIFIC
LANGUAGE IMPAIRMENT

LAURIE M. GAUGER!, LINDA J. LOMBARDINO?,
CHRISTIANA M. LEONARD?3

!Department of Diagnostic Radiology Ludwig Maximilians University of Munich, Germany
2Department of Communication Process and Disorders, University of Florida, USA

*Department of Neuroscience University of Florida, USA

The planum temporale and pars triangularis (anterior speech area) have been found to
be larger in the left hemisphere that the right in individuals with normal language skills.
Brain morphology studies of individuals with developméntal language disorders, such as
dyslexia and specific language impairment (SLI) report reversed asymmetry of the
planum. Pars triangularis has not been studied in the developmental language impaired
population. In this study, magnetic resonance imaging (MRI) was used for quantitative
comparisons of the planum temporale and pars triangularis in children with SLI and chil-
dren with normal language skills. The subjects were 11 children with SLI and 19 age and
sex matched controls between 5.6 and 13.0 years of age. Each subject received a neu-
rolinuistic battery of tests and an MRI scan. Major results included: (1) greater rightward
asymmetry of the planum + in the SLI children than in the control children; (2) reversed
planar asymmetry correlated strongly with phonemic awareness; and (3) significantly
smaller left pars triangularis in the SLI children than in the control children. Comparison
of these findings to findings from morphological studies of children with dyslexia provide
evidence to suggest that there may be a different neurobiological bases for dyslexia and
SLI, specifically a short left planum. It is also possible that the structural basis of dyslex-
1a should be sought in higher order language areas such as the angular gynis whereas the
structural bases of SLI might be found in lower level areas such as the primary and/er
auditory association cortex.
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DEVELOPMENT OF A REMEDIAL PROGRAM OF LANGUAGE FOR
CHILDREN WITH LANGUAGE DISABILITIES IN KANNADA, A
SOUTH INDIAN LANGUAGE

SRIMANI C.R., MS. & RAMAA S., DR.

Regional Institute of Education, Mysore, India.

The present study aimed at developing a remedial program of language and evaluat-
ing its effectiveness on Children with Language Disabilities in Kannada (CLLD), consid-
ering the need to develop a comprehensive remedial language program in different lan-
guages.

The study had two major objectives :
To plan a common remedial program of language for CLLD.
To study the effectiveness of the program in improving the CLLD’s performance in the

various component of language.

The subjects for the study were selected based on the standard approach recommend-
ed by Stark & Tallal (1980) following the exclusionary approach. A detail diagnosis of dif-
ferent components of language was done on 68 children identified as CLLD to determine
their specific areas of language defects.

The remedial program of language was planned out on the basis of the profiles relat-
ing to strengths and weaknesses in language of CLLD, and also by keeping established
principles of the language program in mind. The remedial program was evaluated on
CLLD using a single group pre-test post-test design.

The percentage of CLLD in the study was 6,84. They showed significant difficulty in
all the components of language as compared to their normal peers expect in phonology.
The remedial program of language was effective in improving their language performance
as shown by the post-test results. '
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Title : AN EXPERIMENTAL STUDY TO REMEDIATE CHILDREN WITH
DYSCALCULIA IN MYSORE CITY

I P GOWRAMMA & S. RAMAA, Regional Institute of Education,
Mysore.

ABSTRACT: The purpose of the study is to provide remédial
instruction program to teach chlldren with dyscalculia in
primary schools.

- The objectives were developing a remedial instruction
program and finding the effectiveness of Lthe progranm
developed.

TO achieve the above objectives children were
identified from IIIrd and IV th grades of primary schocls
in Mysore City. 5.82% of children were found to have
dyscalculia . They were diagnoised for specific error
patterns: on the Dbasis o©0f which remedial program was
developed. Some well established principles were also kept

in mind while developing the program to teach children with
dyscalculia.

To validate the effectiveness of the above pfogram a
pre_test- post_test single group design was used.

DESIGN OF THE STUDY:

Pre_test -~ assessment of number concept fundamental
operation and reasoning.

‘ Treatment-Administration c¢f the remedial instruction
program.

Post_test -—Assessment of number concept fundamental
operation and reasoning.

The data was analysed by computing group means and
variance and test of significance of difference of means.
'The result shows that the remedial program is -highly

ffective 1in improving the arithmetic performance of
cnlldren with dyscalculia. '

The program develoved 1is useful to train teachers and
it is also beneficial to parents . Qther than Children with
dyscalculia , who ever has problem in learning arithmetic
at primary school Weve¢ can make use of the program. Since
arithmetic 1is not language bond the program can be used
{pbld wide with suitable adaptations.



AN EXPERIMENTAL STUDY TO REMEDIATE CHILREN WITH DYSCALCULIA

IN MYSORE CITY

I P GOWRAMMA & S. RAMAA, Regional Institute of Education,

Myscre.

.The purpose of this study is to

provide remedations

with dyscalculia - in the specific defecit area in arithmetic
to reduce the gap between the child's ability and -grade
level performance.  There is a dearth of research in the
area of dyscalculia not only in India but all over the
world. The review of research studies in this area showed

the need for a systematic

structured -~program of

arithmetic to teach all the basic skills fer children with

dydcalculia.

OBJECTIVES OF THE STUDY:.

1. To develop suitable arithmetic

program to improve

arithmetic performance among children with dyscalculia,
2. To study the effectiveness of the

improving  the arithmetic
dyscalculia.

performance

above - program in
children. with

Sample: In order to achieve the above objectives there was
a need to identify and diagnoise children with dyscalculia.
The following criteria and tools and techniques were wused
for identification of children with dyscalculia. ‘

SI, No. CRITERIA FOR DETERMINING

DYSCALCULZIA

TOOLS AND TECHNIQUES
EMPLOYED '

o0

~J

9]

Normal in sensory, visual or

auditory functioning .Visual tracking

eve-—-hand co-ordination

wWithout any seriocus emotional
disturbance '

At or above 8years old

atleast 2yrs retarded in arithmetic

Normal in auditory reception

As adequate academic aphwe«meru
motivation :

[ER RN O RE

[ ORI

Teachers opinioh
Self reporting
Copying a sentence

Teacher's opinion
Observatloﬂ

School records

Grade level (assessment
device, Naravyan, 1994.)

Auditory reéeption test
(Ramaa 1985)

Academic achievment

motivation inventory
(Ramaa 1985)

Raven's CPM (Raven 1965




Applying the above criteria 82 students were identified
from among 1400 students in 5 schools of mysore city in
IIIrd and IV th grade children thus identified were
~administered arithmetic diagnostic test(Ramaa 1994).  The
test helps to find out the strength and weaknesses of ' the
- children with reference to different types of arithmetic
tasks . The strategies adopted by them to do different
kinds - of sums, appropriateness of these stategies to the
grade level, the types of errors committed by the children
while doing the sums will reveal the areas in ~which they
require remedial instruction.

Some of the common errors noted with the help of
- diagnostic testing are: :

1. Number Concept : a) Rotation of numbers b) Reversal of
‘digits c¢) Reading digitwise ’

2. Addition : a) Sum of all dlgltS b) does not carry over.
¢) adds left to right

3. Subtration: a) Sudtracts lesser number from greter

number b) Does not regroup C) cannot subtract when '0' is
present.
4. Mutliplication :a) Adds the numb . b) Cannot carry the

digits c¢) Cannot multiply 'O

5. Division : a) Does not use remainders b) Forgets steps'
6. Reasoning: a) Difficulty to comprehend b) difficulty to
state the problem c¢) Difficulty tc estimate

READING AND WRITING WERE ASSESSED USING KANNADA WORD
RECOGNITION TEST(RAMAA 1985

The sample so identified to identify the categories
among children with dyscalculia. The foll., categories were
identified.
a) Dyscalculia with reading difficulty b) dyscalculia with
writing difficulty c¢) Dyscalculia with reading and writing

difficulty. d) Dyscalculia without reading and writing
difficulty.

Remediaticn was done on the last category was done on
the last category since it could be difficult to teach
reading and writing to the oLber groups as they are the
prereguisite to learn arithmetic.

PLANNING THE REMEDIAI PROGRAM

wWhile planning the remedial program Principles
suggested Dby varicus authors were ubilised . Some of the
impertant orincioples ars
1. Readiness sxills should be emphasised
2. Teach same concept in different representations
3. Use simple vocabularv
1. Teacning should have direct impacf on child's per eptual
faciliit



5. Foster  Cognitive development and arithmetic skill

simultaneously.
6. Individualise the instruction .
7. To compensate the areas of deficit multisensory attack

should be made.

8. Associliate arithmetic to daily life.

9. Arrange instruction in learning heirachy. ,

10. Immediate and continious success for the studentin
basic to math instruction N

Keeping . the above principles the remedial program was
planned . Some of the main features of the remedial progran
1. The program was developed in such a way that it caters
to the need of majority of children of the study. Thus it
is a common program which can be used to any <c¢hild with
dyscalculia to develop prerequisite skills , number
-concept, arithmetic operation and reasoning.

2. EBach lesson has a specific objective.

3. Activities are arranged in sequential order . Only after
ahieving the objective of the previous lesson, student can
go to the next lesson.

4. Lessons are made short requiring 15-20 minutes ,
covering a single concept '

5. Evaluation is done before going to the next activity.

6. each activity emphasises on verbalisation and
visulaisation for concept clarity and acguisition of skill,
as children with dyscalculia have poor auditory memory.

7. Every activity contained 20-25 s:imilar sums to provide
enough practise. o
9. Learning activities were linked to the previous
activities. ' ,

10. Concepts were taught using concrete materials. slowly

~

it was shifted to semiconcrete and finally abstract form of
numbers were used. o

11. Activities used for individual child depended upon the
ability of the particular child and suoted his - learning
style. o c - '

In order to validate the effectiveness of the above
program a pre-text single group design was considered’
appropriate. because of inter individual differences among
identified children and non—availability of the matched
control group.

Design of the study:

Pre-Test — Assessment of number concept fundamental
operaticons and reascning 0y  acministering Arithmetic
diagnostic test({ Ramaa 1994} ‘

Treatment - Adminstration of the remedial instruction

by the investigator ‘
Assessment of the number concept,

— s [ - . .
b i ; AT S AN
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The treatment was retricted to 8 childre

n. The

reason

being the children of the study were scattered in different

schools
given.

and intensive treatment to small groups had to
However the sample was as representative as possible

be

with reference to difficuties in different arithmetic sums.

The treatment was given for a period of 5
season of 45-50 minutes during week days.

ANALYSS
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months

e mean

in a

2

s and

various and test of significance of difference of means.

Tables - below show the performance of subj
test and pest-test.

Table Performance on pre-test and Post-test

ects on

pre—

GRADE THEY
WERE IN

"GRADE
LEVEL

PRE-TEST

CASES
: SCORES

SCORE

POST-TEST"

GRADE
LEVEL

3rd
3rd
4th
4th
4th
4th
4th
4th

22
16
15
29
13
20 b
25 v
38 ‘ vt

Below 117
96
118
109
117
93
124

120

st grade
I
ot
ot

Ny 13 o e

QO~I W —

above

2nd grade
L]
11
[}
1t
FO |

1

¥

2-M, SD and t ratio for pre-—test and post-test

Mean

Pre-test
Post—test

22.25
111,75

From the
experimental
post—-test indi
effective in 1
children with dy

Quantitative

single cases an

£
=
1o
gy

@]
or QO e

ot
Mo

3

H O F

U
@

o 0
< »

cr B3 E G
e
P H b O
=
3< 0

@ @D
9]

-

o

O

O e

O3
<<

"
o R()]

FAJ
ot e
Y
o
bt
w

<«
D

(ST o S GOl o
Ui
.

n o o

D (D

O ® X W0
n

above table it can be
group

OO

worhH

Standard Deviation

7.78
10.72

the
the

cating
mproving
scalculia.

remedial

analysis
d individual

data
will

cf the
items

4
h
-y
o]

S

w
107

H

LR
Qoo O

ORI NN RN n I

D DD

=0
>
-9
"

}._A.
mYLY
- (D

oy

O

@}

OV ST

0

R

0

{2
DU 0

jos]

<

ct

=y

wn o W

[
o]
@)
.0
ot =
n

O (D

et poie

3

6}
QO

‘0o

L
o8

I OTHONE S BN BE®! jo)
M
D
<

g
0

bt bt (T
<

®

I e

oy

Il
}...J

R
Hope
v Q0

oy
O]

ogram wi

z

understocd
rformed ‘significantly better
program
arithmetic

with
also be done.

is also observed
alculia can
tured on the ba31s

1*9h$1ghted
mance

t(significant at-
0.07 level)
20.96

. that the
in the
is highly
performance of

reference to

5.82% incidence of
that
defnitely
of
in the
is  observed.
p$cture'about the

ence to individual



Practical applibations and benefits:
1. the program developed is useful in training teachers to
deal with childrenwith dyscalculia.

2. Parents can also be bebefited as it 1is structured and
simple. ' ‘ ’
3. Not only dyscalculias , other c¢hildren whoever have

difficulty 1in arithmetic for various reason will also be
benefited '

4., Since arithmetic is not language bound the program can
be used world wide with suitable adaptations.
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ABSTRACT:

Development of a remedial program of language of children
with language dlsabllltles in Kannada, a south Indian language.

C R Srlmanl and Ramaa S , Regional Instltute Of Educatlon,
Mysore, INDIA.

~ The present study aimed at developing a remedial program of
language and evaluate its effectiveness on children with language
disabilities in Kannada (CLLD), considering the need to develop a
comprehensive remedial language program in different languages.

The study had 2 major objectives R

1. To plan a common remedial program of language for CLLD.

2. To study the effectiveness of the program in improving the
CLLD's preformance in the various components of language.

The subjects for the study were selected based on the
standard approach recommended by Stark & Tallal (1980) following
the exclusionary approach. A detail diagnosis od different
components of language was done on 68 children identified as CLLD
to determine their specific areas of language deficits.

~ The remedial program of language was planned out- on the
basis of the profile relating strengths and weaknesses 1in
language of CLLD, and alsc by keeping established principles of
language programs in mind.

The remedial program was evaluated on CLLD uSing a single
group pre—test post-test design.

-The percentage of CLLD in the study was 6.84. They showed
significant difficulty in the components of language when
compared to their normal peers except phonology . The remedial
program of language was effective in improving their language
performance as shown by the post-test results.



DEVELOPMENT OF A REMEDIALI PROGRAM OF LANGUAGE FOR CHILDREN WITH
LANGUAGE DISABILITIES IN KANNADA, A SOUTH INDIAN LANGUAGE.

C R Srimani and Ramaa S , Regional Institute Of ~ Education,
Mysore, INDIA.

The present was an attempt to develop a suitable remedial
program of language and evaluate its effectiveness on children
with language learning disabilities in Kannada (CLLD). The study
was undertaken as there was limited research in remedation of
language disabilities, especially few which focus on all the
components of language and there was a need to develop a remedlal
program for such children in different languages. -

OBJECTIVES :

1. To plan out a common remedial program of language for CLLD. .

2. To study the effectiveness of the so developed remedial
language program in improving these children's performance 1n the
following components of language:

a) Phonology b)Receptive vocabalary c) Auditory reception
d) Semantics e) Syntax f) Aural comprehension g} Verbal Expression

SUBJECT SELECTION CRITERIA: .
To achieve the above objectlves identification of CLLD &
diagnosing their specific deficit areas were necessary

The identification procedure was based on exclusionary
criteria specified by Stark and Tallal(1980). ‘The Procedure
followed is shown in table 1: '

CRITERIA AND TOOLS/TECHNIQUES FOR IDENTIFYING CLLD

Criteria For determining language Tools/Techniques employed
disability
1. Kannada speaking and no bilingualism a) Records
b) Self Reportlng
2. No language difference a) Interview
3. No hearing problems : a) School Health Records
4. No severe speech motor probLems a) Informal interaction
: b) Teachers report
5. No emotiona. behavioral problems a) School Health Records
: b) Teacher's Report
6. Mo nuerological defects o . a) Past History
: » b} Interaction
7. Normal intellectual functioning a) Coloured Progre381ve'
, Matrices(Raven, 1965)
8. Cverall language age atleasst 12monuns a) Linguistic Profile
selow age requirement. , Test (Karanth, 1980)




:By following the above approach, 68 children from a total of
995 children in 75 Kannada medium Primary Schools were identified
- as those with language disabilities.

These children(CLLD) were diagnosed to determine theilr
specific areas of deficits. The table below gives the components

of language in which diagnosis was done with the diagnostic
tools.

TABLE 2 : Components of language assessed with the. respective
diagnostic tools

~Language Components Covered Name of the test used
1. Auditory reception ‘Auditory recéption tset in

Kannada( Ramaa, 1984)

2. Reception Vocabulary Peabody Picture Vocabulary
: + test adopted to Kannada by the
investigator(Dunn, 1965)

3. a) Phonology b) Syntax ' Linguistic profile test
c) Samantics in both receptive and (LPT) Karanth 1980
expressive modalities

4. Auditory comprehension aural Comprehension test in
Kannada( Ramaa, 1984)

(@)

Verbal expression Verbal Expression sub test of
Illinois Test of
Psycholinguistic Abilities
(ITPA)(Kirk, 1968)

The ‘diagnosis showed the  children with language
disabilities have significant difficulty in most components of
language as under 1. Auditary reception. 2. Receptive Vocalbalary

3. Syntax 4. Semantics 5. Aural comprehension 6. verbal
expression. ‘
These  children  however <&id not  exhibit  significant

difficulty in phonolegy as ccompared to their normal peers.

Planning the Remedial Program Of Language:

~The remedial program was planned based on

1. Specific areas on strength and weaknesses of CLLD in different
components of language.

2. We7‘—@stabl;\haﬁ principlies

‘ hed prin s cf iﬁnguaca development programs.
3. The disti nct'»e fesactures of xannada language.

Main feature of the remedial program of Language

1 Eacn lesson has a specific objective of teaching a single
component o©f language ( either a word, category or form), first
in the recepfivse modality onlv i

tnhen, In the exoressive meodality.



2. The components of language included were structured based on
normal sequence of language development. .
3. The . first few lessons focussed on Semantic @ aspects ® like
vocabulary, «c¢lassification skills with concepts. Lessons on
syntax were included only after most semantic skills were taught
4. While teaching each component in Semantics with syntax, visual
representations (Object/pictures/printed fcrms of the words) were
used in the initial stage with these visual retrleval aids were
later removed.
5. Every exercise contained atleast 15 to 20 similarly structured
items to provide sufficient drill to the child.
6. Comprehen51on was ensured in each child for every »component
taught ..
7. Games with act1v1t1es were used in training most components.
8. For teaching syntax the following type of exercises were
included.

a. Classification of different forms

b."Sentence completion with oral cloze.

c. Directed rule application.

d. Recognition withjudgement of correct forms. -

e. Normalization of scrambled sentences.
9. The activities used for each child was based on his ability
profile and his individual style of learning.
10. Each lesson includes recapitulation with inclusion of
previocusly learnt concepts.

Evaluating the remedial language programme

The remedial program was tried out on 11 CLLD for a
period of 20 weeks in about 100 sessions of 50-60 minutes
duration each. = These c¢hildren- were chcsen based on their
diagnostic language profiles so as to truly represent the
different areas of language disablilities. .

An experimental single group pre-test post-test design
was adopted to evaluate the remedial preogram of language, owing
to difficulty in getting match controls.

The experimental design was Pre-test : - ASSessment of
Phonological Semantic with Syntactic abilities, Auditory
reception, Receptive vocabulary Aural comprehension with = verbal
expression. : :

Treatment : Administration of remedial program of

: language.
Post—-test : Assessment of all language components as in

pre-test.

Analvsis with Results : -
The pre-test with post-test data were analyzed by
computing the t-ratio. The result

5 are shown in tabhle—-3.



TABLE 3 : Mean S D , with t-ratio for pre-test with post-test

COMPONENTS TEST MEAN S.D T-VALUE
PHONOLOGY Pre-Test 85 2.83 3.4
. . Post-Test 96.46 1.93 . *
SYNTAX . Per-Test 23.05 13.84 10.33
_ Post—-Test 64.86 3.42 *
- SEMANTICS Pre-Test 64.27 8.41 12.03
‘ . Post-Test 94.09 2.11 *
TOTAL SCORE ON Pre-Test 185.4 - 19.26 12.96
LINGUISTIC PROFILE Post-Test - 255.41 4.95 *
TEST .
AUDITARY RECEPTION Pre-Test 19.91 2.35 2.94
Post-Test 21.82 1.19 *
RECEPTIVE . Pre-Test .49 10.12 5.31
VOCABALARY Post-Test 66.64 3.42 *
AURAL COMPREHENSION Pre-Test 11.82 5.97 ~ 6.23
Post-Test 22.27 : 1.6 *
VERBAL EXPRESSION Pre-Test 15.91 5.13 9.01
: Post-Test 36 3.44 *
Note : N = 11
*

= t-value significant at 0.01 level :

Similar analysis was done in different sub-components in syntax
with semantics which showed significant difference between Pre—.
 test with Post test performance.

From the table, we can see that there is a significant difference
in post—-test as compared to. the pre-test indicating the
~effectiveness of the remedial instructional program of language
for CLLD. '

¢:alitative analysis was done for individual cases with
reference to different items. Results showed significant
improvements in majority of the items.

- Summary of findings ‘ :
As high as 6.84% of children were identified as CLLD.
CLLD showed significant improvement in the different components

of language with the help of the remedial 1language program
planned out in the study. :

Practical implicatiocns

1. The remedial program of instruction so developed can be used

by teachers with parents to remediate not only CLLD but also

cnildren with & o in language due to various reasons.
remedial program can be used for .

only in Indain languages but also
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AN ALTERNATIVE EXPLANATION TO THE ERRORS
COMMITTED BY DYSLEXICS

ABSTRACT

The paper is about an attempt made by Ramaa (1985) in analysing the errors
committed by dyslexics while reading words of Kannada, a south Indian language.
The study aimed at comparing the dyslexics with non-dyslexic poor readers and
normal readers on the letter substitution and reversal errors and also to explain these

errors to the light of neuropsychological processes related to word recognition.

The study vas carried cut on 14 dyslexics, 14 dyslexic poor readers and 14

normal readers who were matched on relevant variables.

Data related to the reading errors were collected by administering a Kannada
word recognition test and were analysed by comparing the frequency of such errors
among all the groups. Such an analysis was extended even to the sub-types of these
errors. It was observed that dyslexics differed from the other two groups in the

frequency but not in the kinds of errors.

Data related to the neuropsychological processes were collected by
administering a series of tests individually. The data were analysed by employing
ANOVA. It was observed that dyslexics were inferior to the other two groups only in
visual-verbal association and world analysis abilities. It was concluded that letter
substitution errors among dyslexics can be exclusively attributed to deficiency in
visual-verbal association. Reversal errors may be due to non-cognitive factors like
impulsivity or guessing instead of any specific disability. The paper questions the
validity of considering types of errors as criterion for identifying and classifying
dyslexics and also the significance of the theories like cerebral dominance as an

explanation for dyslexia.



BACKGROUND

Many studies have attempted to classify dyslexics into different groups on the
basis of types of errors (like Boder, 1973; Lucius, 1980). The validity of such a
classification has to be established on the basis of underlying neuropsychological
functions. Such studies are needed in different language contexts which will help in
identifying general and specific reading behavioural symptoms.

Hence the study was done on dyslexics in Kannada, a south Indian language,
and focused on only two types of errors, viz. letter substitution and reversal, which
are generally studied in other languages and about which consensus is yet to be
established.

OBJECTIVES OF THE STUDY

1. To compare dyslexics with non-dyslexic poor readers and normal readers on the
errors committed — letter substitution and reversals — while recognising Kannada
words.

2. To explain these errors in the light of neuropsychological processes related to
word recognition.

SUBJECTS AND SELECTION CRITERIA

From among 550 school going children chosen from grades III and IV within
the vicinity of Mysore, 14 dyslexics in Kannada were identified applying a set of
exclusionary criteria — normal in symbol tracking, eye-hand coordination, no serious
emotional disturbance, at or above 8 years of age, not been absent from school
frequently, two years retarded in reading on a Kannada oral reading test, normal in

aural comprehension, intelligence, having adequate motivation and received extra



coaching at least since the beginning of the previous academic year. From the same
population 14 normal readers and 14 non-dyslexic were identified and selected. The
latter were different from dyslexics on the extent of reading retardation which was
1% years to 6 months and had not received extra coaching prior to the beginning of
their academic year. All the three groups were matched on sex, age, school grade,
type of school, grade on coloured progressive matrices aural comprehension.
METHOD

Reading errors committed on a Kannada word recognition test (Ramaa, 1985)
were identified among all the three groups of readers. The text included 100 words
consisting of almost all the letters of Kannada alphabet and a sample of Kagunitha.
(In Kannada alphabet almost all the distinct sounds of Kannada language are
represented by distinct symbols. The consonant + vowel combinations are also
represented by distinct set of symbols which are collectively considered as
‘Kagunitha’.) It is an untimed test. The actual responses on recognition of each word
were noted irrespective of the mode of reading — whole word perception or letter by
letter reading and blending (word attacking skill). Though, it was possible to observe
different types of errors, namely, word substitution, letter substitution, Kagunitha
substitution, blending and reversal errors among all the groups of readers, the present
paper restricts its analysis and discussion to letter substitution and reversal errors
only.

A review of research (Faas, 1976; Vernon, 1979; Valett, 1980) suggested that
the following neuropsychological processes are important for explaining the above

two types of errors.



1. Visual discrimination

2. Visual recognition

3. Visual recall

4. Memory for shapes in sequence

5. Auditory discrimination

6. Memory for auditorily presented digits

7. Word analysis

8. Word synthesis

9. Visual-verbal association — in the context of a word
10. Visual-verbal association — in association

The above processes were assessed among children of all the three groups by
administering the appropriate tests individually.

Since the approach employed while reading a word determines the kind and
frequency of errors committed by the reader, only qualitative and not quantitative
analysis was attempted.

It was observed that letter substitution errors were committed by all the three
groups of readers with greater frequency among dyslexics compared to the other two
groups of readers. Such an analysis was extended to the sub-types of letter
substitution errors also to see whether there is any qualitative or quantitative
differences among the three groups. Different types of letter substitution errors were
identified on the basis of presence or absence of visual or auditory or auditory-visual
similarities between stimulus letter and the response letter. Such a judgement with

reference to presence or absence of similarity was done as systematically as possible



by keeping a standard for comparison which was evolved out of a thorough analysis

of the visual and auditory features of Kannada alphabet. The standard for comparison

with reference to visual features was a set of 12 distinct graphic features. The

standard classification of sounds of Kannada alphabet suggested by Nayak (1967)

was followed to identify the letters which resemble each other auditorily.

The groups were compared for the frequencies and types of reversal errors
also. The data on neuropsychological processes of the three groups of readers were
compared using ANOVA.

OBSERVATIONS OF THE STUDY

1. All the three groups got confused usually between letters with auditory or visual
or auditory-visual similarities in a descending order of frequency with dyslexics at
the top. Even in the case of errors without any apparent similarity between
stimulus and response letters dyslexics demonstrated greater frequency compared
to the other two groups.

2. The number of reversal errors committed by all the groups was considerably less
and the least among dyslexics. Further analysis of the reversal errors revealed that
such a reversal resulted in meaningful words in all cases, except one. This was
committed by non-dyslexic poor render wherein there was letter substitution also.

3. Dyslexics were inferior to the other two groups only in visual-verbal association

and word analysis abilities.



CONCLUSIONS

On the basis of the above observations following tentative conclusions are

drawn:

1.

There is no qualitative difference among the three groups of readers with
reference to letter substitution errors and reversal errors. Such a lack of qualitative
difference questions the validity of considering types of errors, particularly letter
substitution and reversals as criteria for identifying and classifying dyslexics.

The presence of letter substitution errors wherein there is similarity between
stimulus and response letters, among normal readers even while they are at grades
IIT and IV, indicates that as the similarity among letters of an alphabet increases
the task of learning their names becomes complex. On the other hand, the greater
frequency of letter substitution errors without any apparent similarity among
children of these grades suggests that this kind of errors can be an indicator of
dyslexia.

Since dyslexics were not inferior to the other two groups in auditory
discrimination and visual discrimination, but were deficient only in visual-verbal
association, all the types of letter substitution errors ‘with and without any
similarity’ can be attributed to deficiency in visual verbal association and not to
any difficulty in perception. Thus the study supports the inference earlier drawn
by Shankweiler, Donald Liberran and Isabelle (1978), Liberman, Shankweiler,
Orlando, Harris and Berti (1971). Further, the ‘visual spatial’ difficulties observed
in English language (Ingram, 1967) can be also treated as ‘Correlating’ errors

indicating the difficulty in correlating or associating. This also suggests that



whatever be the types we identify within letter substitution errors, they are
superficial and thus cannot become valid criterion for further classification of
dyslexics.

The observation made in the study with reference to reversal errors contradicts
with the earlier notion that reversal error is a symptom among dyslexics which can
be attributed to orientation difficulty (O’Neill and Stanley, 1976; Marley, 1949).
The meaningful reversal of the words, indicates that all the three groups of readers
committed reversals wherever possible only. This inference has several
implications. Firstly, it explains the less number of reversals in all the three groups
in terms of the limited provision for committing such errors in the test used.
Secondly, least number of reversals in case of dyslexics can be attributed to the
mode of reading — letter by letter reading rather than whole word perception.
Thirdly, as dyslexics did not show any difference in the visual perception
reversals in case of dyslexics like in case of the other two, may be attributed to
non-cognitive factors such as guessing or impulsivity rather than to any specific
disability. It may also be due to the lack of knowledge that there should be
correspondence between the temporal order of sounds and that of visual order of
letters within the word.

In this context it appears appropriate to question the significance of considering
the term ‘dyslexia’ as equivalent to the term ‘Strephosymbolia’ (twisted symbols),
as committing ‘visual-spatial’ (orientation errors) is not a universal phenomenon
rather a language specific one. Further, reversals as indicated in the study may not

be a differentiating factor and also may be due to non-cognitive factors. If these



inference are valid, the validity and significance of the theories like cerebral
dominance as an explanation for these kinds of observable symptoms are also

questionable.
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DEVELOPMENT OF REMEDIAL READING PROGRAMME
FOR DYSLEXICS OF KANNADA LANGUAGE

ABSTRACT

The paper is about an attempt made by Ramaa (1985) in developing remedial
reading material in Kannada, a south Indian language, for dyslexics. The study aimed
at planning out a common remedial programme for different types of dyslexics and
also to study its effect on improving letter and word recognition, reading
comprehension, word analysis and synthesis abilities.

The study was carried out on six dyslexics who were selected out of 14, in
such a way as to represent the neuropsychological strengths and weaknesses that are
related to word recognition. The planning of the programme was done on the basis of
the nature of dyslexia, errors committed by them, specific principles for teaching
reading to dyslexics and also the salient features of the script of Kannada language.

The programme was tried out on the selected cases with a single case pre-test
post-test design. The data was analysed in each individual case separately.

The programme was found to be effective in improving the accuracy of letter
and word recognition and also level of reading comprehension, but was less effective

in improving the speed of recognition and word analysis only synthesis abilities.



DEVELOPMENT OF REMEDIAL READING PROGRAMME
FOR DYSLEXICS OF KANNADA LANGUAGE

BACKGROUND

The extent to which dyslexia affects reading retardation is not only dependent
on the degree and kinds of deficiency dyslexics are having but also on the nature of
the language. This indicates the need for attempts to develop remedial reading
programmes for dyslexics in each language separately. Hence an attempt was made in
developing remedial reading material in Kannada, a South Indian language for
dyslexics.

OBJECTIVES OF THE STUDY
The study had two broad objectives:

(a) To plan out a common remedial programme for different types of dyslexics.
(b) To study the effectiveness of the above programme in improving the speed and
accuracy of Kannada word recognition in case of dyslexics.

SUBJECTS AND SELECTION CRITERIA

Fourteen dyslexics could be identified from among 550 children studying in
grades III and IV of 11 primary schools located in and around Mysore city by using a
set of criteria which will eliminate all the poor readers who were not actually
dyslexics.

The assessment of neuropsychological processes which are related to word
recognition revealed that all the dyslexics were inferior to non-dyslexic poor readers
and normal readers in visual verbal association and some of them were poor in any

one or more of visual skills or auditory skills or both and sometimes in none of them.



Out of these 14 only 6 dyslexics were chosen for the study because treatment
had to be given individually and the dyslexics were scattered in different schools. But,
still, the sample was made as representative as possible by taking different kinds of
dyslexics who differed themselves in combinations of neuropsychological strengths
and weaknesses. Thus there were two visual dyslexics (deficient in any one or more
visual skills — visual discrimination, recall, recognition and memory for shapes in
sequence), 3 auditory dyslexics (deficient in any one or more auditory skills —
auditory discrimination, memory for digits in sequence, word analysis and synthesis),
1 auditory-visual dyslexic (deficiency in both visual and auditory skills).

METHOD

The reading error analysis with the help of a Kannada word recognition test
(Ramaa, 1985) indicated that the dyslexics had not yet mastered all the letters of
Kannada alphabet also Kagunitha (symbols representing different combinations of
consonant and vowel sounds). In addition they had difficulty in word analysis and
synthesis also. This indicated the need to teach letters of Kannada alphabet,
Kagunitha and other accessory forms as well as word analysis and synthesis skills.
This necessitated the writing of a series of lessons. The lessons were based on the
relevant learning principles suggested by various authors like, Tansley (1967),
Newton (1980), Richardson et al. (1971) and Stauffer (1951). Thus the principles like
over-learning, repetition with novelty, opportunity to generalize, help in overcoming
specific difficulties, familiarity of words used, clarifying sensory experiences,
consistency and regularity of treatment, active participation, meaningfulness,

multisensory attack supported by spoken language, mnemonics and verbalization,



scope for success, segmentation of the task as well as a therapeutic approach were
kept in mind.

Planning of the remedial programme was also based on the salient features of
the script of Kannada language. In Kannada alphabets almost all the distinct sounds of
Kannada language are represented by distinct symbols. One important advantage of
such a system is that it is possible to coin a number of different words inspite of its
complexity to learn with a given set of letters so that sufficient practice can be given
to learn them adequately.

Thus, the planning of remedial programme was based on the neuro-
psychological strengths and weaknesses of the dyslexics, kinds of reading errors
committed by them, relevant learning principles as well as on the salient features of
the script of Kannada language.

The lessons had the following characteristics:

1. Each lesson had two specific objectives:

(a) Providing opportunities to establish association between particular

grapheme and phoneme.

(b) Giving practice in analysis and synthesis of particular words.

2. Each lesson except the first one introduced only one grapheme at a time; the first
lesson had two letters to be learnt.

3. The order of teaching graphemes does not follow the conventional sequence.
Teaching of low frequency letters sometimes follows that of teaching Kagunitha

and other accessory forms.



4. Each lesson includes almost all the possible words coined out of the graphemes
taught in that lesson, as well as those in previous lessons. The number of words in
each lesson may vary from 2 to 25. Thus, there was a provision for cumulative
learning and practice.

5. The lessons were arranged in a particular order, which allowed revision and
evaluation of the previous learning as well as practice for the present as learning.
So, the lessons should be taught in the same sequence.

6. By learning only one new letter, the child could read many words in every lesson.
Thus, the motivation of the child could be maintained at a higher level.

7. If the child could read the first word of any lesson on his own, it suggested that,
that lesson need not be taught through special efforts. Thus, the material helps in
diagnostic teaching.

8. The important feature was that the lessons neither followed an alphabetic approach
nor a whole word approach completely. It followed an eclectic approach.

9. The lessons were to be taught individually and allowed each child to learn at his
own pace.

After the lessons were written as above, the procedure for making use of them
for remedial purposes was also outlined by keeping in mind the same factors which
formed the basis for the lessons.

In order to meet the second objective an experiment was conducted with a
single case pre-test — post-test design as the group was heterogeneous in terms of
neuropsychological strengths and weaknesses and as it was found difficult to get

controls. Though, the main focus of the study was to find out the effectiveness of the



remedial programme in improving the speed and accuracy of word recognition,

incidentally, it was also attempted to see its effectiveness in improving the speed and

accuracy of letter recognition, level of reading comprehension, word analysis and
synthesis abilities.

The whole period of treatment reacquired 16 sessions of one hour in case of
visual and auditory dyslexics and 24 sessions of one hour in case of auditory-visual
dyslexic.

The pre-test — post-test observations on the criterion variables were compared
in each individual case with respect to gain in scores, reduction in different kinds of
reading errors and saving in time.

OBSERVATIONS OF THE STUDY

1. There was considerable improvement in the accuracy of letter and word
recognition after the remedial programme among all the dyslexics, irrespective of
their initial levels in these two variables and was almost close to the mastery level.

2. Though, majority of the dyslexics showed improvement in the rate of letter and
word recognition they were still far below that of normal readers of the same
grade.

3. There was no considerable reduction in the frequency of letter substitution errors
with visual, auditory or auditory-visual similarity between stimulus and response
letters.

4. In almost all the dyslexics the level of reading comprehension was improved.

5. The level of word analysis remains constant and there was only a slight

improvement in word synthesis even after remediation.



CONCLUSIONS
On basis of above observations following tentative conclusions can be drawn:

1. The programme is effective in improving the word recognition among dyslexics
with different levels of neuropsychological strengths and weaknesses even
without attempting to develop those abilities. Thus, is of immense help to regular
classroom teachers.

2. Remedial reading materials for dyslexics which will be developed on similar lines
among other languages which are phonetic in nature will also be effective.

3. Modifications in the programme are needed to improve the speed of letter and word
recognition. Supplementary activities like exposure of words for a brief period
through tachistoscope with some motivational input may be effective in this line.

4. The reason for the ineffectiveness of the programme in developing word analysis
and synthesis abilities may be due to the mode of giving practice and that of
testing. Visual analysis and closure which were there during practice were absent
during testing. Thus, if word analysis and synthesis abilities have to be developed
practice should be given in analysing and synthesizing the words presented
auditorily in addition to visual cues.

5. The difficulty in reading comprehension is secondary to the difficulty in word
recognition among dyslexics.

6. The difficulty in mastering letters which are having auditory and/or visual
similarity with other set of letters and also slowness in recognising letters even
after the remediation indicate difficulty not only in visual-verbal association but

also in retrieval among dyslexics.
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ABSTRACT

The paper 1s about a study which was conducted with the
intention to test the hypotheses whether the dyscalculics who
were normal in reading and writing are deficient in the specific
Neuropsychologicl Processes-Nemory for Auditoraly Presented
Digits in Sequence,Memory for Shapes in Sequence and also in the
different Components of Logico-Mathematical Structure-Seriation,
Conservation, and Classification.lt was also further attempted to
verify whether such children demonstrate different patterns of
deficiencies in the above mentioned cognitive abilities.The
qualitative analysis of the data clearly indicated that the
dyscalculics of the study were significantly poor in both the
types of sequential memory, however more deficient in recalling
suditorily presented material than in visually input.It was
noticed in the study that though there was slight variation with .
reference to different dimensions\aspects of the task-length,
area, volume, in the case of Seriation,number, length, area,
volume, mass,in the case of Conservation,within the group, there
was a definite lag in the development of these specific cognitive
abilities.Categorisation of numbers,symbols and geometric shapes
in terms of number of digits, odd and even numbers, ascending and
descending orders, the extent of shaded area were difficult to the
dyscalculics even during their grade IV of primary school.The
results are discussed in the light of the findings of the
previous studies. The educational implications are also
indicated.

X Based on Ramaa, S. "Study of Neuropsychological Processes
and Logico-Mathematical Structure Among Dyscalculics”,Unpublished
Project Report,ERIC(NCERT), New Delhi,India, 1890.

X% Lecturer in Special Education, Regional College of
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Title: Innateness, Intersubjectivity and Knowledge: Between Behaviour
and Cognition in Infancy

Vasudevi Reddy

Department of Psychology
Portsmouth Polytechnic
King Charles Street
Portsmouth

Hants PO12 ER

This paper examines the value of approaches which focus on behaviour as indicative of
competence. These include ethological approaches emphasising phylogenetic adaptations in social
behaviour, nativist approaches within developmental psychology emphasising innate social
knowledge and intersub-jectivity, and social constructionist approaches emphasising knowledge
constructed through social contexts. All these approaches are problematic in some ways;
nonetheless they force us to reexamine what we mean by knowledge and by competent and
purposeful behaviour. The gulf between reported behavioural complexity and socio-cognitive
poverty in infancy is usually dealt with by the adoption of cognitivist or computational metaphors
in developmental psychology which significantly underplay the relevance of behaviour to
cognition. It is argued that a resolution between approaches which takes infant behaviour
seriously, is the only way of making sense of infant cognition.




Volume 3 1994

Journal of the Regional College of Education, Mysore

mvﬁﬂ
MO SERY

REGIONAL COLLEGE OF EDUCATION
MYSORE - 570 006

[NATIONAL CCUNCIL OF EDUCATIONAL RESEARCH
AND TRHAINING, NEW DELHI! - 110 016]



Studies in Educatidnal Theory and Practice

Journal of the Regional College of Education, Mysore

Editorial Board

Prof. D.K. Bhattacharjce
Prof. A.C. Bancrjee
Prof. S.N. Dutta

Prof. G. Ravindra

Prof. S.N. Prasad

Dr. A.S.Janardan

Ms. Lakshmi Aradhya
Dr. N.N, Prahallada

Studies in Educational Theory and Practice is a medium for the publications

of articles on concepts and methodology of educational research, practices and
innovations. The Journal is interdisciplinary in approach and is a forum for
dissemination of ideas, concepts and practices in educational theory to

teachers, tcacher - educators, researchers, educational planners and administrators.

&

© 1994, Regional College of Education, Mysore - 570 006

Printed at READYPRINT, Mysore - 570 O(



CONTENTS
Reforming Teacher Education : Can Pan - Indian
Solutions Provide the Answer C.Seshadri

Regional or Micro-regional Educational Ad\éancement
at Elementary Stage : Problems of Measurement D.K. Bhattacharjee

Science for All - A Relevent Theme for Reforms in Science Education

in the Developed and Developing Countries Anil C Banerjee

Role of Mathematical Mod:ling in Teaching of

Mathematics G. Ravindra

Admission of Visual Proof in School

Mathematics V. Shankaram

A Critical Study of the Attainment of Minimum Level of
Learning in Mathematics at Terminal Stage of Primary Education

K. Dorasami, Shailaja V. Bhat & Vasant D Bhat

Neuropsychological Processes and Logico-Mathematical .

Structure among Psycalculies S.Ramaa

A Study of the Relationship between Internal and
External Assessment of Achievement of Students in the

M.Sc.EEd (Chemistry) Course. J. Seetharamappa
Logo-the Computer Language for Youn g Léarners S.S. Raghavan
Projects and Activities in Population Education Sudha V. Rao
EFA Through Bilingual Approach Premalata Sharma

Effect of Inquiry Training on Achicvement in Biology
Sabitha P Patnaik, Jyothi R Ugru

Teacher Competancies and Teaching - Learning of Environmental
Studies II at Primary Level Geetha G Nair

25

37

51

63

73
81
87

105

113



Contributors

Seshadri C., Principal

Bhattacharjee D K, Prof. in Education & Dean of Instructions
Bancrjee A C., Professor in Chernistry
Ravindra G., Professor in Mathematics
Sl»\zll)kzll‘zlln V., Reader in Mathemuatics
Dorasami K., Reader in Education

Bhat V.D., Reader in Education

Ramaa S. Reader in Education

Seetharamappa J., Lecturer in Chemistry
Raghavan S.S., Reader in Physics

Rao, Sudha V., Reader in Population Education
Sharma, Premlata, Reader in Education
Patnaik, Sabita P., Lecturer in Education

Nair, Geetha G., Lecturer in Botany

Jyothi R, Ugru, Research Fellow



Studies in Educational Theory and Practice, Vol. 3, 1994 63

Neuropsychological Processes and Logico -
Mathematical Structure among Dyscalculics.

S.RAMAA

ABSTRACT The neuropsychological processes-visual sequential memory and audi-
tory sequential memory and also different components of Logico-Mathematical structure-
seriation, conservation and classification were assessed among 15 dyscalculics. The
analysis revealed that dyscalculics have significant deficiency in these skills. The

educational implications of the findings are discussed.

Introduction

Dyscalulia is a type of learning disability. Learning disability referes to a retardation,
disorder or delayed development in any one or more of the processes of speech, language,
reading, spelling, writing or arithmetic. These problems are due to disorder or deficiency
in any one or more of the basic psychological processes involved in understanding or
in using spoken or written language. They do not include learning problems which
are due primarily to visual, hearing or motor handicpas, mental retardation, emotional

disturbance or to adverse environmental factors.

Herman (1959) proposed that the term acalculia should be used to denote inability
to perform calculations: Dyscalculia is a form of acalculia which involves a partial

inability to perform calculations.

* An abstract of this paper was presented in the National conference organized by University of Cambridge,

Cambridge, UK., 1991
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Some investigators conceive dyscalculia as mathematical disability where as some other
consider it as arithmetic disability. But the behavioural sympioms exhibited by children
with mathematical disability are different from that of arithmetic disability. Chalffant
and Schaffelin (1969) have observed that the child with a mathematical disability
might bave difficulty ".... in handling the operations, interrelations and abstractions of

numbers, or the structure, measurement and transformation of space configurations”.

The child with an arithmetic disability might have trouble ".... in reading or writing
isolated numerals, reading and writing numbers whose names are not written in the
way they are spoken (twenty-one-21, not 201), recongnizing the catagorical structure of
numbers(units, tens, hundréds, thousands, etc.), and doing computational operations".

In the study the term dyscaleulia is used in a restricted sense indicating arithmetic

disability. More specifically it denotes predominat difficulty in
a) Number concept-counting and using simple numbers to represent quantity.
b) Arithmetic processes-adding, substracting, multiplying and dividing, and,

¢) Arithmetic reasoning-applying basic arithmetic processes in personal and social usage

of problem solving (Valett,1975).

On the basis, of a thorough revicw of the studies in the arca of the education of the
handicapped Robert and Anne Marie (1981) pointed out that the past few years have
been marked by a growing awarcness of the special needs of learning disabled (LD)
children with respect to mathematics education. They quoted the observation of an
investigation conducted by Cawley, Fitzmaurice.Goodstein,Lepore, Sedlak and Althaus
(1979) about the characteristic features of LD children. In the study different deficit
paticrns were noticed among LD children implying the necessity for different approaches
of instruction for the LI children, both from content perspectives and methodological
considerations. Considerable amount of work has been done to find out how deviant
LD pupils generally are from their normal mates in the relevant ncuropsychological
processes and cognitive development in terms of Piagetian tasks,

It was consistently showed in the previous studies that dyscalculics have severe dcﬁ.cicncy
in ccrtain neuropsychologiccal processcs like recall of the items presented through both
the modalities- visual and auditory in a particular séqucncc (Webstar 1979 & 1980). It
was also noticed that dyscalculics demonstrate a deficient Iogico-mathehmtical structure-
Conservation, Seriatign and Class (Clarke and Chadwick, 1979; Kingma, 1984, Derr,
1985, Dcborah, James and Mark,1986). However from the reports of those studies it

is not clear whether the samples studied consisted of children with dyécalculia only or
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whether they had other types of learning disabilities also. Hardly there are any attempts
to identify differentiating factors among them. There is a real fieed for initiating and
continuing studies in this direction in order to understand the true nature of dyscalculia

which in turn form basis for providing remedial instruction to children with such
problems.

The present study is one such attempt in that direction. The purpose was to find out
whether dyscalculics who were normal in reading and writing are deficient in the above
- processes in comparison with normal children, and also to sce whether there are any

variations among themselves with reference to these variables.
Objectives:

To find out whether the children with dyscalculia are deficient in the specific Neu-
ropsychological processes- Visual sequential memory (Memory for shapes in seqixence)
and Auditory sequential memory (Memory for auditorily presented digits) and in the

different components of Logico-mathematical structure- Seriation, Conservation and

Classification.

-To find out whether dyscalculics who are normal in reading and writing demonstrate
different patterns of deficiencies in the cognitive abilitics assessed.

Sample:

The study included 15 dyscalculics who were normal in reading and writing, and were
studying in I through IV grades of primary schools. In order to identify the dyscalculics

the following set of criteria were specified:
* Normal in Speed and Accuracy of Reading Kannada Words (Kannada
Oral Reading Test, Jaya Bai, 1958);

* Normal in Reading Compréhension (Reading Comprehension Test in Kannada, Ramaa,
1985);
* Normal in Writing the words Dictated (Kannada Oral Reading Test, Jaya Bai, 1958);

* Normal in Writing the Passage Dictated (Reading Comprehension Test, Ramaa,1985);

* Consistent Failure even in the most Basic Skills of Arithmetic, (Arithmetic Diagnostic

Test for Primary School Children, Ramaa,1990);

The above sct of criteria were applicd to 308 children who were considered as normal in
rcading and writing but poor in arthimetic by their teachers. Only 15 of them satisfied

all the criteria specified and thus werc considered as dyscalculics. There were 9 boys
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and 6 girls altogether. For details of identification procedure sce Ramaa (1990) and

(1992).
Methodology:’

The Memory for shapes in Sequence and the Memory for Auditoraly Presented Digits
in Sequence were assessed through Visual sequential memory and Auditory sequential
memory subtests of Hlinois Tests of Psycholinguistic Abilitics (Kirk and Mccarthy,1987).
The tests were administered according to the procedure recommended into psycholin-
guistic age (PA) for the purpose ol analysis and mterpretation. The difference between
chronological age (CA) and PA for visual scquential memory (VSM), CA and PA for
auditory sequential memory (ASM} as well as dilference between psycholinguistic ages
for VSM & ASM were computed.

The logico-mathematical structure among the dyscalculics of the study was assessed
by administering the Metric Relations and Conservation subtests of Mysore Cognitive
Status (MCDST) (Padmini and Nayar- yet to published) and the Classification test
developed by the investigator. The Metric Relations subtest assesses seriation in length,
area, volume, qquidistant point location and distance estimation. The Conservation
subtest assesses Judgment of Invariance of numbers, area, length, mass and liquid. (For
details sec Ramaa, 1990). The raw scores were retained as such and the data was

analysed qualitatively.

The ability of the dyscalculics uo classify the numbers/ sct of numbers/ geometric
shapes in terms of certain characteristic features like-number of digits, odd and cven,
ascending and descending order and number of shaded arcas, and to explain the basis
for classification test developed by the investigator. The test was constructed to assess
the ability of primary school children 1 through IV to classify:

i) the given numbers writuen on cards scparately according to the number of digits
(1-4), |

i) the sets of signs(+) written on cards into two groups in terms of the number of

signs-odd or even,

iii) the given series of numbers written on cards into two groups depending upon the

order-ascending or descending,

iv) _the geometric shapes-square, circle, and rhombus into four groupé on the basis of
the extent of the shaded area- whole, 1/4, 1/2 and 3/4 parts.

The cards were presented to the children in jumbled order. They were asked to classify

them into different groups. No clue was given to the children as far as the criterion of
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the classification are concerned. When right response was showed the child was asked.

to tell the reason behind the classification.

Ability 1o classify and to explain the rcason were recorded and considered scparately.

For details sce Ramaa (1990).
Discussion of the results

Sequential memory of dyscalculics:

From the analysis of the data related to sequential memory it was understood that
the psycholiguistic ages for VSM and ASM were much below that of CA in all the
dyscalculics of the study. The difference between CA and PA for VSM ranged from 0-5
to 5-1 ycars whereas the difference between CA and PA for ASM ranged from 2.0 to 6.1
years indicating greater deficiency in ASM than VSM. In only onc casc the PA for VSM
was cqual to PA for ASM. In five cases out of 15, the PA for ASM was greater than that
for VSM. The mean difference was 1.1 years. In the remaining 9 cases the PA for VSM
was more than that for ASM by an average of 1.6 years. The finding of the study is in
consensus with the findings of the earlier studies that the performance of mathematically
deficient subjects were significantly poorer than mathematically pfofici,e‘nt children in

sequential memory and they recalled more information with the visual presentation

(Webster 1979, 1980).

Through analysis of the types of errors committed by the dyscalculics of the present
study in arithmetic the investigator noticed that the subjects demonstrated significant
difficulty in sequential reproduction of the numbers and also reversed digits within the
given numbers. They can be attributed to their deficiency in sequential memory. But
this arises onc important question whether reading and writing skills arc independent
of auditory and visual sequential memories, as the dyscalcutics of the present were
normal in reading and writing. This question can be answered in terms of the basic
difference between learning letters and words of a particular language and learning of
numbers. Adequacy in Visual-verbal association (grapheme-phoneme correspondence),
word analysis and synthesis are- very much essential for learning letters and words.
The effect of deficiency in sequential memory in learning letters and words may be
reduced by the strength in the above mentioned three essential skills. Whereas the
deficiency in visual-verbal association, word analysis and synthesis lcad to dyslexia

(Ramaa, 1985,1993).

In contrast to learning letters and words learning of numbers is predominantly determined

by memorizing spatial (visual) and temporal (auditory) sequences of numbers. The
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numbers and the digits within the numbers should be learnt in the established sequence
only; there is no alternative. Once the child understands place value he can indpendently
read and write multidigit numbers. Even then scquential memory is a must for functional
usc of numbers. This finding is having very important implication for teaching arithmetic
to dyscalculics. The approach should compensate for the deficiency in sequential

memory.
Metric relations among dyscalculics:

It is interesting to note that majority of dyscaleulics of the present study experienced
difficulty in seriating the objects dolls and sticks height-wise and length - wise respec-
tively.

They failed to scriate length-wise in more number of cases. This may be because in the
casce of dolls, which had to be scriated height-wise, the basc/reference point is fixed.
They had to compare the difference only at the top level. But in the case of sticks they
themselves had to fix up a reference point, that is, arrange the sticks in such a way that
onc end of all of them must be lincar and compare the length at the other end. This
shows that many of the dyscalculics do not know how to estimate the length and seriate
the ebjects in terms of length even at the age of 9.0+ ycars.

Majority of the dyscalculics could seriate the objects in terms of arca and volume. Only
2 children out of 15 had difficulty in thosc tasks. This suggests that dyscalculics of

cven 7 years 4 months of age arc able to seriate the objects arca-wise and volume-wise.

Only 2 dyscalculics could identify the cquidistant point within the given limits (mid
point) and around a given point. These two tasks are loaded with spatial relations, in

which dyscalculics were utterly failed.

Distance estimation also involves spatial relations. The raw scores indicate that all the

children except 2 totally failed in the tasks.

In fact seriation of objects in terms of different dimensions-length, area and volume
- involves the estimation of the extent of space occupied by an object and judging
whether it is relatively more or less compared to the other objects on any one or more-
dimensions. The task of equidistant point location and distance estimation in a way are
reverse processes wherein the difference in terms of distance (lincar) between objects
should be narrowed down to as minimum as possible. The dyscalculics of the present
study experience scrious difficulty in dealing with both the kinds of situations especially

when only one dimension-length or distance -was involved.
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The study by Rourke and Finlayson (1978) also revealed that the children who were
normal in reading and spelling and markedly impaired in arithmetic performance were

inferior to children with arithmetic performance better than them in visual-spatial abilities.

From the above findings it can be inferred that the difficulty of the dyscalculics in
dealing with concrete situations would definetely influence their performance in tasks

dcaling with numbers which are relatively more abstract in nature.
Conservation ability among dyscalculics:
The analysis of the data related to tasks on conservation revealed the following:

a) As far as judgment of invariance of number is concerned only a few were conservers
A

cven at the age of 8-6 to 9.0 ycars.

b) There were only a few conservers with reference to length. Whercas the number of

children who were in transition and non-conservation were almost same.

c) Almost all the dyscalculics of the study were non-conservers with reference to

judgment of invariance of mass and liquid arc concerned.

The findings of the present study fully conforms with that of the earlier studies. It is
very clear that dyscaclulics attain concrete operational stage considerably at a very late

age compared to normal children.

Teaching of Mathematics involves concretization of the situation. When the children
fail to operate at the concrete stage itself, they will not be benefited by the mathematics

instruction through mere concretization.

This suggests several alternatives:

1) Waiting till they attain concrete operational stage.

2) Developing arithmetic readiness- classfication, correspondence, conservation, re-
versibility and scriation (Childs, 1981) through specialised programme.

3) Teaching arithmetic through such procedures which would foster cognitive develop-

ment and develop arithmetic skills simultancously.

Among the 3 alternatives, third procedure seems to be most appropriate as it serves in

reducing the gap betwen normal children and dyscalculics.
Classification ability among dyscalculics:

From the analysis of the data related to categorization of numbers, symbols, and

geometric shapes in terms of certain distinct features the following things were noticed.
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Some dyscalculics even at the grade IV experience difficulty in verbalizing the critirion

adopted by them for calssification of numbers depending upon the number of digits.

Only 50% of the dyscalculics of grade IV could classify the set of signs in terms of

odd and cven numbers. Only 4 out of 5 could verbalize the reason.

In case of classification of numbers based on ascending and descending order also only
50% of the dyscalculics were successful out of which only 30% could explain the bais
of classification,

Majority of the dyscalculics (7/10) of grade IV were successful in classifying the
geometric shapes into 4 categories depending upon the number of shaded areas, out of

those 7 only 6 could explain the criterion for classification.

[t was noticed that the dyscalculics of grades IT and I could classify the numbers in

terms of number of digits but failed in all the other calssificatory tasks.
Conclusion:

From the observations made in the study it is clear that 1t is not possible to identify
subcategories among dyscalculics in terms of sequential memory, deficiencies and delays
in attaining certain capabilitics indicative of concrete operational stage, as almost all of

them had deficiency/delay in them to considerable extent.

The remcdial arithmetic programme for dyscalculics should be developed keeping in
mind the specific deficiencies among them in the relevent aspects of functioning.
The attempt should be made to enable them to learn arithmetic skills in spite of the.
deficiencies in the underlying cognitive processes. Due weightage should also be given

for development of metacognition skills among them.
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Non-Categorical Approach to
Teach Reading to Dyslexic
and Educable Mentally
Retarded Childrén

I

Dr. Ramaa. 8.

Introduction

Theoretically, students ciassified as learning disabled
{LD), educaktle mertally retarded {EMR) and emotionally
disturbed (ED} have measuiably dJifferent bebavioural
characteristics. An educable mentally retarded student has
a lower 1Q (range 50-75) with academic achievement rate
and social development rate substantiaily below that of his
or her peers. A learming disabled student has an average
or above-average IQ test performance showing unusual
scatter and academic achievement deficits in specific areas
as compared with overall assessed aptitude. An emoationally
disturbed student has conduct/personality problems that may
"or may not be accompanied by academic deficits. - -

In reality, however, there are numerous similarities
among the three groups along the dimensions of under

® Reader in Education, Regional College of Education, Mysore—570006
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achievement, personal adjustment, and adaptive behaviour.
Researchers over the past two decades have been permeated
with evidences indicating that psychomstric categorisation
of students is limited both in reatity and in practical applica-
bility. Kaufman (1981) using the Wechsler intelligence
Scale for Children (Revised) found that s:udents labelled
as learning, disabled, educable mentally retartded, emotion-
ally disturbed, reading disabled and normal had similar
verbal/performance-discrepanciés. A number of researchers
have observed that children classified as learning, disabled,
educab.le mentally retarded or enwotionally disturbed share
common academic difficulties, particularly in the area of
readings (Kirk, 1964; Stone & Rowley, 1964: Zax, Cowen,
Ruppaport, Beach fr Laird, 1968; Stennett, 1863 Weinsiein,
1969, Cegelka & Cegetka, 1970; Larsen & Hammill, 1975).

Morsink (1984) - analysed the recommendations of
specialists in the fields oi learning disability, EMR and
emotionally disturbed through a review cof wajor texts
written between 1974 and 1984. The analysis revealed
that the recommendations of the specialists were focussed
on methods that matched children’s bchaviours rather than
their categories. In other words, the specialists were of
the opinion that mildly handicapped students in any category
may have academic deficits, and if th‘ey do, they shouid be
taught basic skills. According to them children in any of
these categories need more concrete materials, more practice
and more specific feedback an their performances. In fact,
evidances fram studies on normal learners (Walberg, 1984),
non-classified students with low socio-econumic  back-
grounds {Stevens & Rosenshine, 1981) and students wha
~have unlabelled reading disabilities (Gettinger, 1982) as
well as the evidences drawn from research syntheses on
mildly handicapped students both in regular <classes
(Larrivee, 1982, Wang & Birch. 1984 {(a). 1984 (b) and
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in special classes (Jenkins & Mayhall, 1976; Sindelar &
Deno, 1978) suggest certain. common elements of instruction
for different categories of children. The effective remedial
programme, for instance, for learning disabled, 2ducable
mentally retarded, and emotionally disturbed sheuld include
teacher-directed instruction, extensive opportunities for
active academic responding with feedback, contingent re-
inforcement for - appropriate . behaviour and instruction
adapted to individual reeds. Invariably, teacher-directed
instruction is idemifiec as instruction that is planned and
presented by the teacher (Morsmk, Thomas & Smith-Devis,
1987). it is academically focussed, ~systematic, and
presented in sequential order of difficuity, beginmng with
students’ present fevel of achievement. It is characterized
by teecher modelling, asking low-order quesuons and
presentation in group setting (Gettinger, 1982) c¢r in tutoria!
mode {Jenkins & Mayhall, 1976). Teacher-directed instruc-
tion is ¢ ntrasted with instructions that consists of brief
teacher responses to the questions raised by learners whilz

working independently.
W

Direct instruction, a specific exarnple of teacher directed
instruction, has been found effective across the three
categories (Barrott, 1968; I1saacs & Stannett, 1980; Stephens,
1580; Cotton & Savard, 1982 :Englemann & Carnine, 1982;
Epstein & Cullinan, 1982).

Active academic responding is defined as a measurabie
response on the part of a learner-wyitten or manipulative or
verbal or gestural . or their. combinations that - foliows a
teacher’s question or request for performance {Morsink,
Thomas & Smith Devis, 1987). 1t may include independent
work sheet or work-book. completion. provided that this
activitiy is closely and continuously supervised. It has been
shown that middly handicapped stqdents require more learn-
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ing time, more trials to criterion and more practice than.
normat learners (Fisher & Zeaman, 1973; Heron & Skinner,
1981;). ltwas also shown that either one-to-one instruct-
ion with a teacher or peer, or verbally interactive small-
group instruction can increase studeits opportunities for
active responding for active responding (Gettinger, 1982;
Kaufmman et al; 1986). The important element in this
context is the provision of controled practice Wwith positive
teacher oy peer tutor feedback (Cox & Wilson, 1981; Gable,
Hendricksen, Shores & Young, 1983; Wang Birch, 1984)
rather than smaller class size.

Contingent reirforcement is related - to - behaviour
management while teacher fesdback focuses on academic
perforinance.  Acaderic feedback is specific and mav be
used eithaer to contirm or corrzat student’s accuracy while
contingent reinforcenent is positive rati.er then coryegitiyq-
Contingent reinforcement includes clear statert.ents of'lr'ules,'
planned ignoring of inappropriate behaviour and positive
reir:forcement of alternative (acceptable) betiaviour demons-
trated by the student (Morsink, Thomas ond Smith-Davis,
1987).

The cluster of mcthods ¥nown as adaptive instruction
includes those which match individua! student's need-for
repeated practice, lower reading levels or simplified language
and specific learning strategies that enable students to
monitor their understanding of print materials.

Available evidences irom researches on. efiective
methods of teaching EMA (Algozzine, 1984), emotionally
disturbed (Valeante, 1984) and learning disabled students.
Morsink, Branscum and Boone, 1984) suggest that the same
methods have been used successfully with students in all
the three categories. Moreover, it has been' observed by
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some of the investigators that the procedure used was
effective for some students but not for others within the
same samples studied. However, research reports do not
indicate :/vhether the programmes tried out by the investi-
gators included all the elements recommended for  teachina
of EMR, learning disabled and emotionally disturbed.

Based upon the above discussion on the elements of
cffective remedial programme drawn from the recommen-
dations of the various investigators it can be hypothesised
that the remedicl programme which is effective n any
one of the thvee cateyories is also effective in the other
categories. It is also turn, as evident from the above studies,
that a single procedure may not be effective in the case
of all the children of a particular category. The Main con-
cern, in this context is to develop common procedures for
different subcategories of a particu'ar kind of childten and
try out its effectiveness in the case of children belonging
to other categories also. Such attempts are particularly of
practical importance. The teachers of MNormal "sch’ools,
sometinies are notin a position to differentiate between a
LD and an EMR. Even if they differentiate *hey may not
be in a position to provide differential programme for them,
due to various practical difficulties. This is especially true
in avercrowded classes, Under (hese circumstances a com-
mon strategy of teaching seems to be very economical in
terms of time anu energy. In addition, they also contribute
to Integrated Education for the Disabled in a true sense of
the term, as there would be adequate scope for academic
integration. The Remedial Reading Programme developed
by Ramaa {1985) includes maijority of the elements which
are assumed to be responsible for the effectiveness of
remedial programmes and was quite effective in improving
Kannada reading perforfnancé among- different kinds of
dyslexics. The article discusses about a study conducted
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by Khader and Ramaa (1988) where in the programme deve-
loped by Ramaa {1985) for dyslexics was tried out on a
group of EMR children te see its effectiveness in improving
perfaormance.

Salient Features of the Remedial Reading Programme

The remedial reading programme which was tried out
on EMR children was originally developed keeping in mind
the requirements of differeat types of dyslexic children
{Ramaa, 1985). |t was primarily planned 10 overcome the
common types of errars commitied by dysilexics while recog-
nizing the Kannada words. While doing so, the distinct
features of the serint of Kannsda language were kept in
mind. [In addition, the specific neurological deficits under-
fying different types of dyslexia was also giver due
weightage. The !zssons ot the programme were written by
int:orpo}ating the relevant learning principles suggested by
various authors iike Tansiey (1907). Newton (1880),
Richardson, et. al. (1971) and Stauffer (1901). Thus 1he
important principles like over-learning, repetition with novelty,
opportunity to generalize, help in overcoming specific
difficulties, - familiarily of words used, ciarifying ser..ory
experiences, consistency and regularity of treatmeni, active
participation, meaningfulness, multisensory attack supported
by spoken language, mnemonics and verbalizatior, scope for
success, segmentation of the task as well as a therapectic
approach were considered. '

The space is too restricted to provide a detailed descrip-
tion of the programme. Mainly the programme was a highly
structured one, though there was sufficient scope for flexi-
bility according to the specific needs of the children. The
objectives of each lesson were clearly spelt out. It adupted
diagnostic-prescriptive ‘epproach. Lot of scope was there
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for revision, continuous evaluation and cumulative learning.
The lessons had the essential features of both an alphabetic
approach-and a whole word approach of teaching reading.

Objectives ‘

—To assess the reading readiness level of EMR children
with 6 and more than 6 years of mental age, and to compare
them with normal chiidren of same age group,

—To identify whether the reading readiness tevel of EMR
children is related to their Chronological Age {(CA)Y, Mental
Age (MA) and/5#® and

—To validate the effectiveness of tne remedial reading pro-
gramme developed for dyslexics of Kannada language in
improving the reading.performance amony ENViR childien.

Methodology

The EMR children who were involv.. in the study had
an 10 ranging from 55 to 75 with a Mental Age of 6-9 years,
as measured through the Verbal Intelligence Scale (Blnet
at.d Kamnat, Kannada version, standardised for Indian
Population, 1960). The sample size differed for difterent
objectives. : ‘

In order to operationalize the objective. No. 1 of the
study, the Reading nReadiness Test developed by Devaii
(1978} was administered io 58 EMR childen ‘whose mental
age was 6 years and above. The test has three sub tests-
vocabulary, visua! discrimination and auditory discrimination.
The test was administered individually and the obtained
raw score was analysed.

The reading resdiriess level of EMR children was
compared with that of the normal children with the objective
1o verify the hypothesis that EMR children of mental age
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6 years and above do not differ frem normal children of
same mental age in the reading readiness lsvel. Performances
of the grouns were compared on 1ntal test as well as sub
tests by using t-test. '

Chi-squares were. calculated 1o identify whether the
reading readiness leve! was independent of chronological
age. mental age andfor 1Q. As considerable degree of
re'ationship was chserved between menta! age and reading
readiness level coeficient of correlation was computed for

these two variables.

The effectivencss of the remedia! reading programme
developed for dyslexics in imgroving the Kannada reading
performance ameng EMRB childdren with z mental age of
6 years and above was ascertzined by using an experimeniai
design. 1n order to control factors e maturation and
school programmes which may influence the dependent
variables and also 1o ascertain the improvement in reading
due to the remedial programme, a pre-test pos:-test control
group design was used. There werc 10 children in both
the groups who were matched on sex, age, type of schoo!
attending, grade in which studyi:g, mental age, readiness
level. level of academic performarce as indicated by the
teache:’s opinion and irformal testing by the investigatots.

At the pre-test stage the dependent variables-leve! of
ietter rzcognition, speed and accuracy of wo,d recognition
‘and level of reading comprehension were assessed among
both the groups (experimental and -control) by individually
administering the suitable tests. The mean performance of
the groups on those tests were compared using t—iest to
verify the assumptidn that the groups do not differ from
each other significantly. The results of the t—test showed
that though the groups did not differ significantly on level
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of letter recognition, word recognition and reading compre-
hension, they differed significantly on speed of word recog-
nition. As it was .practically impossible tu have. groups
which wege matched on so many relevant varialles, the
groups were retained with difference in one important
variable. The group whose mean performance vas low on
all the tests was considered as the experimental group and
the other group as control group.

The remedial tieatment by using the p.ngramrhe deve-
loped for dyslexics {Ramaa, 1985) required“60-70 sessions
of 45-60 minutes each for the EMR chiidren.  The children
were allowed to learn at their own pace. )

The data obtained through the above experimemation'
were analysed by using ANACOVA, the reason being, there
was initial  difference between the -experimental and the
contror groups in one of the variables. The various errors
commitied by the children while recognisirg the word<'
during pre-test and pcst-test were classified and the mean
frequency of each type of siror was compated between the
groups on pre-tests and post-test and also between the tests
witiain each group.

Discussion

It has bewr observed in the study that the EMR children
of 6-7 years of mentai age ere inferior 1o norma! children
of 6-6. 6 years of chronoiogical age in reading readiness
level as a whole and in its sub-romponents vocabulary,
auditory discrimination and visual discrimination. The study
reveals that EMR ot mental age 7-8 years are almost equal
to rormal children of 6-6.6 years of age in the total readiness
level as well as in all the three subcomponents. The EMR
children of mental age €-7 years are found to be equal to
normal children of 4-5 years of age, whereas EMR of
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7-8 years of MA are found to be equal to normal children of
6.6 years of age. This suggests that the gap between the
norma! and EMR children decreases at a little higher age
with reference 10 reading readiness as a whole and inits
component skills. The implication is that EMR children
will be ready for reading at the MA of 7-8 years and not
earlier to that.

From the study it can be understood that the level of
'read'mg readiness among EMR children has moderate
positive correlatior. with MA (r=0.55) and not with either
CA or IQ. This finding is in line with the earlier findings
(Morphett and Washburne, 1962).

The experiment conducted to verify the effectiveness of
the remediai reading programme developed for dyslexics in
the case of EMR children and the analysis of the data
v‘through ANACOVA revealed that the programme is quite
affective in improving the level of letter recognition, speed
and accuracy of word recognition ard the Iluvel of
reading comprehension in the case of thé exonerimental
group. In the case of conro! group there was no
signijicant improvement. The - tindings are in con-
gruance with earlier studies and sugges!t that any reme-
dial programme which is eftective in improving pertarmance
among learning disabled would be cquaily etfective for EMR
children. Morsink, Thomas and Smith Davis (1987)
pointed out that the procedures which were successrully
used across difterant categories of mildly handicapped child-
ren (EMR, Learning Disabled and Emotionally Disturbed)
to improve thewr reading performance were actually failed
to improve the same among all the children of a particular
category. Butthis is not true in this study. The remedlial
programme that was tried out in the present study was
effective in improving the reading performance among ail
the 10 EMR children involved.
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It was noticed in the study that without any specific
attempt to improve reading comprehension among the
children of the experimental group, there was considerable
improvement ip it in compatison with the control group.
This can be attributed to the improved efficiency in recog-
nizing words as a result of remediation. This finding
supports the view that attempts to improve the leve! of word
recogniiion‘among the mildly: handicapped children' should
proceed the training in cornprehensron \Palinscar and Brown,
1984). '

The remedial reading programme tr.ec out in the study
was quite effective in reducing the different types of reading
errors-letter substitution, kaguniha (symools representing
consonant + vowe! combirnations) substitution, word substi-
tution,” and' sound’ blending “errcrs among the chiidren-of
1ne experimévr*tal"{;\'"éup The remedial programme vas quite
succsssful in” reducing thesimilar kinds of errors among
dyslex:cs also (Ramaa 1985). -

The fmdmg that the remadial programme is equally
effective even n the case of EMR chi'dren whose MA is
6-7 years but whose readiness level equal to that normal
children of 4-5 years has important implications. It implies
that EMR children of 6 vears MA can be taught reading
effectively by using the kind of remedial reading programme
which was tried out in this study even in the absence of
any prior reaclmq readiness programme.

As the remedial reading progtamme tried out in the
study is eftective in the case of EMR children as well as dys-
lexics (Ramaa, 1985), it can be assumed that the program-
me may be effectiveri,. improving the reading proformance
oven in:the case of -slow: jearners, socially disadvantaged
as well :as: children with-emotional disturbance resulting in
academic deficiency.
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In general the findings of the present study suppert
some of the theoretical assumptions and research findings
refated to remedia! reading for mildly handicapped children.
At the same time the study recommends improved methods
of teaching reading to wmentally retarcad children. This
helps in meamngfui integration of differnt categories of
mildly handicapped¢ children for the purpose of teachmg
veading.
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