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PREFACE

In the present era, special education is being considered as an
important field of study. All around the globe, there has been
significant gains in special education services and policies
supporting children with disabilities. But among the various
categories of disabilities, learning disability is the one in which
least importance is given to or which is ignored. A learning disability
like dyscalculia is often ignored or not all identified.

The book is designed with the intention to address some of the
basic issues related to learning disabilities in general with a special
focus on dyscalculic problems. Writings in the area of learning
disabilities represent an important dimension of creating awareness
about those special wards who need special attention to develop
their academic skills. This book outlines the essentials of the
condition called dyscalculia and offers certain practical ways in
which these difficulties can be addressed.

Chapter 1 of this book introduces the concept of disability and
the various types of disabilities. Chapter 2 focusses on leaming
disabilities and provides a discussion of prevalence and causative
factors of learning disabijlities and the problems of learning-disabled
wards. Chapter 3 discusses about integrated and inclusive education
and also the need of inclusive settings for learning-disabled children.
Chapter 4 concentrates on analysis of dyscalculic problems by
discussing about its types and causes. Chapter 5 presents an
overview of learning styles and the different learning styles that
are suited to dyscalculics according to their needs. Chapter 6 deals
with the use of technology for the benefit of dyscalculics. Chapter
7 reviews the researches done on dyscalculia and addresses the
need for conducting intensive studies on this area to meet the needs
of dyscalculics. Chapter 8 helps the clients of education such as
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parents, teachers, administra '0"
: : ators and .
strategies , researct
o pap e the problems of these special chpr oo
is c will be use ) chi
spbcial cduca};im" bc, us.:.ful to all those involved in tl:ldren
special educauon. especmlly_ teacher educators and e fielq of
s on. ‘It is .hopefi that this book will besludents of
teachers and parents dealing with children with learmin o telp g
e y also h:?lpful to researchers who wish to d 8 disabilitje,
area of leamning disabilities. © researches j,
'Ih .
consulte e;uglo(:/? :lr; md;bted to all those sources which hay, bee
—— and overtly in preparing thi € beep
suggestions and comments for the improvemegnt h}s t.)ook- Also
most welcomed and appreciated. of this book ar,
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DISABILITIES

One sees these days not only diversity on cultural or linguistic
fronts but also on the needs of children attending schools with
varying abilities or disabilities. Children with various kinds of
disabilities or handicaps are found in various schools. In most of
the schools, teachers can find students with diversities in terms of
physical or mental abilities or disabilities, students with specific
learning difficulties, challenging behaviours or behavioural .
disorders and so on.

The categories of students with various disabilities\or severe
learning disorders get isolated or excluded in regular school settings
in the sense that the curriculum, teaching-learning materials,
examination systems, educational facilities etc are not supportive
to these students. These children who are practically ignored in
our educational system need to be taken care of. It is a great
challenge on the part of teachers and educational specialists to deal
with those children with disabilities through the use of innovative
educational strategies. b1

1.1 DISABILITY - THE CONCEPT-~

Disability is a lack of ability relative to a personal or
group standard or norm. It is the functional consequence of an
impairment or change in the body or human functioning
(http://en.wikipedia.org/wiki/Disability). A disability may be
present from a person’s birth or it may occur during the lifetime. It
may include physical impairment, sensory impairment, mental
disorder or various types of chronic disease. Disability can be
defined as a physical, sensory or intellectual impairment that hinders
the performance of activities of daily living, education, work and
full participation (Gupta & Sindhu, 2007: 9).

A disability reflects the consequence of impairment in terms
. of functional performance and activity (Panda, 1997: 2). When
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impairment results into a specific type of disability, the disabij
may in turn result in the formation of a specific condition know
as handicap. It reflects the disadvantages experienced by lhn
individual as a result of impairments and disabilities. A lmndicue
results from the environmental or functional demands placed upon
an individual in a given setting. Itis the effect of a disability op an

Simple preventive mcasures such as anticipatory guidance,
nutritional counselling, newborn screening, parental education and
routine immunisations are the key components of preventive care
(Mathur, 2010: 33). It is very important that these disabled persons
be made active participants in the developmental process. These

individual's functioning in specific circumstances and may lim;, persons who arc xcludedneediobe isgraiat o, -

one’s social functioning or adjustment to his environment (Mangg) 1.2 TYPES OF DISABILITIES

2007: 12). ] Types of disabilities include various physical and mental
impairments that can hamper or reduce a person’s ability to carry
out day to day activities. Disability can be divided into a number

Disabilities may be short-term, long-term or permanen;

depending on the part of the duration of the functional limitation
They limit one’s ability to perform certain task. A disability results'
from a medical, social or leamning difficulty that interfereg
sigmficantly with the students’ normal growth and development
(Ys‘scldykc & Algozzine, 2006: 7). The problem of disability has
an important social dimension as far as the relationship betwee,

the individual and his environment is concerned. It is the inleracticn
of the environment which determines the effect of disability on .
person’s daily life. A disability produces pronounced changes in
the pattern of life and work of the individual. iy

.The Individuals with Disabilities Education Act (IDEA)
Unm_:d States fedeml IE.IW governs how states and public agenc;e:
::(;:\:lcll;m &:l\iil[ﬁtzze:'t;sp' s;;ecijl education, and related services

: abilities. It addresses t i
Z?sxlbdn;n with disabilities that involve [32;:(?1[;103?22?;;?:: gif
st ;lilgn. lajr:‘;zlla?l? (2904), it was implemented that special
veremiiy Z s:mc&?s shot,ld be designed to meet the
e lhmgu he s of eligible children with disabilities, from
Mhoukd be. oo gh age 21 and that students with disabilities

pared for further education

'mdependemliving(htl Jlen.wikipedi
Disabilities ).

of categories which include the following :
o Mobility and physical impairments

e  Orthopaedic impairments

e Mental illness

e  Brain disability

e Visual disability

e Hearing disability

e  Speech handicap

«  Cognitive or learning disabilities

¢ Emotional disturbance

¢ Autism

«  Attention Deficit Hyperactivity Disorder

(i) Mobility or physical impairments

Mobility or physical impairments refer to a wide range of
conditions that limit that may limit physical capabilities of students
including paralysis,’ ‘arthritis, muscular dystrophy, multiple
sclerosis, respiratory and cardiac disease etc. Any of these
conditions may affect strength, speed, endurance, coordination and
dexterity. Students with this disability may find it difficult to getto
and from classes, upstairs, narrow spaces etc (http://www.tntech.
edu/disability/types.disorders.html#ftop).

(i) Orthopaedic impairments
The orthopaedically handicapped are those who are disabled
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by impairments which interfgre with the functiona! USe of by,
arms, legs, feet and other body parts. Orthopacdic impajry, 5
interferes with the normal functioning of bon%‘s. Joints and Musg|
About 0.09 percent of the school-age populations are foung to haes.
orthopaedic impairments (Ysseldyke & Algozzine, 2006, 18), Ve

(iif) Mental illness
Mental illness is a widespread and debilitating illnegg whi

affects many people with psychiatric disorders a¢companijeq gh
observable behaviours such as disruptive behaviour, slow reactiop,
hyperactivity, drowsiness etc (htlp://www.tntech.eduldisabilit;;
types.disorders.html#top). Mental retardation is a condition of
subnormal mental development which is characterized by limiteq
intelligence and social inadequacy. About 0.96 percent of the
school-age populations are said to be classified in this categ
(Ysseldyke & Algozzine, 2006: 18). a
hcadM.ental retardation has many causes. It can occur as

injury, an illness or because of a congenital i
abnormality. Generally persons are considered ti be rcta‘::leflex;:c
they have significantly low intellectual functioning with IQ scory ,
Pclm\'/ 70 versus the average IQ of 90-110. Retarded children -
impaired in their ability to adapt to the environment and usuai;{;

experience failure. Very often, the retarded child
1 ) ren h
with short-term memory (Tileson, 2004: 56). S

(iv) Brain disability

aresult of

o bzzlp fiisabilit_y i's fmotl.ler type of disability which occurs due
e g";:‘ugia'{hls m,lu.ry] lfS caused by an external physical force
S or partial functi isabili .

impairment (Tileson, 2004 5;;: tonal disability and psychosocial

Children with brain in;
| ith brain injury are often characterized By high

» €motionally unstable, and
128). The magnitude of brain

. to se ini
www.dlsabled-world.corrlldisabilj:f/i:pzz;ms of injury (http:/
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(v) Visual disability

Visual disabilities are those that result in blindness. Visual
impairment includes all levels of vision loss and may range from
individuals with very poor vision to individuals who can see light
but no shapes. According to Barraga, “A visually handicapped child
is one whose visual impairments interfere with his optimal learning
and achievement, unless adaptations are made in the method of
presenting learning experiences, the nature of materials used and
in the learning environment” (Mangal, 2007: 179). About 0.04
percent of the school-age populations are found to have visual
impairments (Ysseldyke & Algozzine, 2006: 18).

Blindness is caused by certain environmental and genetic
agents. These etiological agents include infections, diseases,
accidents, poisoning, tumours and cancer. However much of the
incidence of blindness is attributed to prenatal factors. Total
blindness is easy to recognize and define, but partial blindness is
rather difficult to recognize and define (Kar, 1992: 7).

(vi) Hearing disability

Hearing disability includes people who are completely or
partially deaf. Hearing impairment indicates some damage of the
hearing mechanism, as a result of which the affected child may get
disabled in terms of the functional use of the hearing senses, Hearing
impaired children suffer from one or the other types of hearing
losses (Mangal, 2007: 201). About 0.11 percent of the school-age
populations are found to have orthopaedic impairments (Ysseldyke
& Algozzine, 2006: 18).

Hearing losses may range from mild to profound and may be
unilateral or bilateral (Tileson, 2004: 59). Auditory defects can be
found in either one or both ears. Sometimes children have no power
of hearing at all. Hearing influences learning and other forms of
maturation (Kar, 1992: 9).

(vii) Speech handicap
Speech handicap is another problem that refers to minor and
major speech and language problems. Children with this disability



may be quiet and may have long gap in compley;
sentences (Sharma, 2008 60). Students with speech impairpy, el::
have special learning needs in areas requiring (unctional ygg 08
language and communication skills. About 173 percent of th
school-age populations are found to have speech imp“irmcnt&
(Ysseldyke & Algozzine, 2000: 18). 3

Language disorders range from mild speech defects suc}, as
articulation disorders to severe communicmion disorders that
affect both expressive language and receptive language (Tilesop
2004: 58). )

(viii) Learning disabilities

Learning disabilities are disorders that affect a broad range of
academic and functional skills. These disorders interfere with
skills of learning and cause problems in academic pert‘ormm-.ce
(pn;-u/en.wikipedia.org/wiki/Learning_disabil ity). Learning disabi‘-’
lity is a permanent neurological disorder that affects the manner iy
which individuals with normal to above average intelligenc
receive, retain and express information. Students with learnine
d1sab_|hties have special learning needs in areas requiring thg
ﬁ.mcn_onal use of listening, speaking, reading, writing, reasoninc
m!d arithmetic skills. This is the [argest category in special educatiog
wﬁh .3_.9 percent of the school-age populations with learni :
disabilities (Ysseldyke & Algozzine, 2006: 18). e

Students with learning disabiliti
\ : es have normal intellige
:1: :[Zlfoorly :jn :ihelr schoolwork. A learning-disabled childgis ?lf):
y retarded but has learning difficulties b i
: d ecause of ph
zum]z:;]naldor social problems. Usually such children havg n);)sl:;]l'
advantages and adequate learning opportunities, yet they

fail to learn accordin ir abiliti
. h g to their abilitie .
details are given in chapter 2, s (Tileson, 2004: 53), More

may stammer,

(ix) Multiple handicap

mcs]\:’:}]itsl ;l;[}.:z::r:wap refer§ to more than one handicap in the child.
S Strll;tcaiy be elfher congenital or acquired (Singh &
el in w ents with multiple disabilities have spccial
ore than one area requiring functional use of
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skills. About 0.17 percent of the school-age populations are found
to have multiple disabilitics (Ysseldyke & Algozzine, 2006: 18).

Under the multiple disabilities category, a student must have
at least two disabilitics as defined under special education guidelines
(Tileson, 2004: 60). For example, a child may be blind and deaf,
blind and orthopaedically handicapped, deaf and orthopeadically
handicapped and so on.

(x) Emotional disturbance

Emotional disturbance is another problem found among the
.schoolchildren. An emotionally disturbed child has certain inner
tensions which create anxiety, frustration, fears and impulsive
behaviour (Sharma, 2008: 60). Students with serious emotional
disturbances have special learning needs in areas requiring
functional use of social and emotional skills. About 0.09 percent
of the school-age populations are found to have emotional

disturbances (Ysseldyke & Algozzine, 2006: 18).

Students with emotional disturbance may have normal or above
normal intelligence and would be capable of the same academic
work as their peers if disruptive emotions or behaviours did not
interfere. They are often frustrating and irritating to regular
education teachers and classmates because they disrupt others’
learning. Students with emotional disabilities often have no friends
and they also do not get along well with their teachers (Tileson,

2004: 56).

(xi) Autism

The National Trust Act, 1999 defines autism as a condition of
uneven skill development primarily affecting the communication
and social abilities of a person, marked by repetitive and ritualistic
behaviour (Singh & Dash, 2005: 8). Autism is a specific
developmental disability that significantly affects verbal and non-
verbal communication and social interaction skills. Autism
disorders include impairment of social interactions, impaired
language or communication skills, repetitive behaviour, restricted
range of interests, poor motor skills etc (Ysseldyke & Algozzine,

. 2006: 19).
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Students with the neurological disorder of autism usually
develop symptoms by the age of three. Autism affects 1 person ip
500 and the most affected are males (Tileson, 2004: 52).

(xii) Attention Deficit Hyperactivity Disorder

Attention Deficit Hyperactivity Disorder (ADHD) is another
type of disability that affects children. Children with this disability
are found to be hyperactive, inattentive or impulsive. The symptoms
of AI?P_iD include careless mistakes in schoolwork, trouble in
organizing tasks and activities, forgetfulness in daily activities,
excessive talking, interrupting conversations etc (Krithika,
2009 : 1).

ADHD is one of the most frequently monitored developmenta]
syndromefs al:ld is known to occur across several cultures. About 5
percent of school-age populati is di
s S a populations are found to have this disorder

1.3 SPECIAL EDUCATION FOR DISABLED CHILDREN

. The identification of children with special educational needs
is very mu;h crucial at an early stage to help them cope with
c!xallenges in later life. There are some individuals who find it
difficult to learn without special learning needs which arise out of
sensory, intellectual, psychological or socio-cultural deficits. Such
persons can F)e educated using special instructional melhod.ology
:md 1'nstmct1onal ma{erial and learning aids specific to special
earning neec%s (Jangira & Mukhopadhyay, 1988: 1317). These
ueed's have given rise to the component of education kn-

special education. e

whig:e term ‘spccial education’ includes all aspects of education
disadvair; applied t_o exceptional children — physical, mental
fisadvantaged and gifted children. It includes all those aspects of
for ol chi‘lz;rlc aS:e specific in addition to the regular programme
education in etrillzft TT: 3310220 8 9);1 It is different from general
; ) esigned as to cater t i

u o the special
e orn who et b s o catch p il
i ; hrough the use of special gad
instructional strategies that seek to bring out tie bgcfstts i(r)lrttl?:rl: e
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Special education is instruction designed for students with
disabilities or talents or gifts who have special learning needs.
Today's special education takes account of the fact that different
students have different special needs. Some need help in dealing
with the social and psychological problems they face as aresult of
their exceptionality. Special educational programmes not only

m intellectually, but also help them deal with their

challenge the
special

feelings of alienation. Other exceptional students need
services because of what they are not able to do, because some
disabling condition limits their ability to learn in the typical
educational programme (Yssedyke & Algozzine, 2006: 8).

The focus of special education is on learning, not just to pass
exams, but to make the child a more effective and independent
learner (Krithika, 2009: 1). The students with special learning needs
require a modification of school practices or special educational
services to develop to maximum capacity. As backward children
and talented children need specific facilities for their development,
educationists stress the importance of special education for them
(Prameela, 2005: 8). Special teaching facilities are very much
needed to meet the personal and social needs of these children.

Special education is quite vast in its objective, methodology
and scope. It is goal-directed in the sense that it always carries
purposeful instructions and well thought, well planned learning
experiences to the children to help them in the realization of their
needs and at*aining maximum adjustment and progress as possible.
It is also specialized in nature since it needs special teachers, special
aids and special learning environment for making the special
students learn. Also it is universal in the sense that it covers the
needed education for each and every type of exceptional or special

individual, without having any discrimination on the basis of age,
caste, colour, sex, language, culture, socio-economic conditions,
regionality or nationality (Mangal, 2007: 30-31).

1.4 KNOWLEDGE OF SPECIAL EDUCATION FOR
TEACHER EDUCATORS
The destiny of a nation lies in the hands of a teacher. From this
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itis evident that teacher educators play a P“V"m';’o'ﬁ in the Progr,
> \Jee society. Teacher educators need to be Providerg

of abrion [l:dfr:t:txl knowledge but also practical skills 80 g y
:::] i:n:i\k-[m“\"ith the necessary illpl.lls tol (\1:;1 (\)vfnthlthe Speciy
Jearning problems of children at Varobs EVeis ki schooling, g
teacher educators must be exposefi to dl.t‘tcrent inds of Studieg
and training undertaken by experts in specm‘l education. They 8aip
this exposure not only through reading or study but alsp throygy
seminars, symposia, refresher courses or national and Internatiopy)
conferences held for the dissemination of~such krlxowledge, They
also need to be lifelong researchers and do mx_lovatlve €Xperimeng
to corroborate the ideas they come out with (Kumar & Raja,
2010: 289).

Various educational services may help disabled learners ¢,
overcome their problems. Special educational programmes can be
designed to meet the special needs of these learners. In addition,
these educationally disabled students need a great deal of structured
practice and immediate corrective feedback to develop their skills
(Kumar & Raja, 2009 a: 12). So the teacher educators have to train
the student teachers on how to deal with children who need special
care and attention.

Using innovative instructional strategies like multimedia
instructional strategy may facilitate learning in disabled learners,
By these specialized approaches to teachin g, most disabled learners
can be helped to learn normally (Kumar & Raja, 2008: 93). The
student teachers need to be made to realize the significant parts
that audio-visual aids and other multimedia equipment play in
enhancing the levels of comprehension for these learners.

Recognition of a pupil’s disability and the creation of a
cong.emal atmosphere help the disabled learners to lessen the
severity of their disability. Today’s special educators are called upon
to create this kind of protective learning environment in a modem
schopl that seeks to Promote inclusjve education. Teachers need to
prow'de .th‘exr students with positive role models and consistently
treat individual differences and needs with patient acceptance and
special effort. There needs ¢o a healthy interaction between the

11
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. ‘ldren
teachers and parents to identify the special maeds.o.fl fhesefc[};lzllcciae; "
(Kumar & Raja, 2009 b: 18). It is the responsibility o

i for the
educators to turn schoolteachers mt'o.good counsclltc;rjmd  the
context of their interaction with administrators, paren

the peers of these children.




LEARNING DISABILITIES

Education is considered to be a powerful instrument in
developing the basic skills that are needed for learning. Various
skills such as listening. thinking, speaking, understanding, reading,
writing, reasoning, calculating etc, are essential to achieve in
academics. All pupils are unique individuals with different patterns
of strengths and weaknesses. They may have multifarious abilities
or disabilities in different areas of learning. They differ considerably
in their cognitive abilities. Some children learn quickly while others
may struggle even to master basic concepts and academic skills,
Some may excel in ong'rea but may perform poorly in some other
area of learning. They also show a variety of emotional
characteristics. Some appear to be more confident about their
abilities while others may lack self-confidence because of their
weaknesses in learning. -

In schools, teachers come across certain children who have
diverse learning abilities and special leaming needs. Some of the
learners achieve high and some may lag behind in their learning,
Most students have problems in school at one time or other. Son?e
children, ficspite being normal have difficulty in learning or
remembering the_school subjects. This difficulty in learning is
gzi}el;::ilcn’}(;]s;;)i'n;ré i:lzicadefnic areas such as reading, writin_g or

: ty might be the result of a learning disability.

. [?i.stlnrders like reading and writing disabilities, arithmetic
disabilities etc are either ignored or not understood and the children
suffer fqr no fault of theirs. Children with learning disabilities are
low achievers and they are found to be unable to cope with the
school work. Different kinds of learning disabilities can be found
among such schoolchildren and there may be a great deal of
variation between these individuals. These individuals find it
difficult to learn without special care, Children with such problems

Learning Disabilities 13

may be slow learners, average learners or even gifted ones. Also
they may have normal hearing and vision. But they may lack the
ability to acquire the basic academic skills. These children are
ignored in the classroom due to lack of skills and may be often
considered to be lazy, inattentive or stupid by their teachers.

The difficulties that children face in the learning process have
begun to attract serious attention. It has become a real educational
handicap and a widespread issue in today’s society. It is a great
challenge on the part of teachers and trained educational specialists
to deal with those children with learning disorders through the use
of innovative educational strategies.

2.1 HISTORY OF LEARNING DISABILITIES

Learning disability is an umbrella term coined in the 1960’s.
In the year 1962, Samuel Kirk first used the term to describe the
children who had specific leaming deficits (Reddy & Sujathamalini,
2003: 38). He suggested the word ‘learning disabilities’ to describe
all the child’s behavioural symptoms that arise from dysfunction
of the central processing mechanisms. This term described a group
of children who had disorders in the development of language,
speech, reading and associated communication skills needed for
social interaction. Children with sensory and emotional handicap
are excluded from this category (Panda, 1997: 179).

Learning disability is the most recent addition to the categories
of special education. Among students with disabilities, learning-
disabled is the largest group currently being identified and provided
special education services. Students with learning disabilities may
be identified at any age, but most of them are first noticed in early
elementary school grades (Ysseldyke et al, 1998). No area of special
education has experienced so much rapid growth, extreme interest
and frantic activity as learning disability. The number of children
with learning disabilities has increased rapidly in the recent
years making this category the largest in special education (Baral,
2005: 9). Among the group of students who receive special
education, nearly half are included in the specific learning
disabilities category (Balamurali, 2009: 176).
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2.2 CONCEPT OF LEARNING DISABILITIES

A learning disability is found across all ages and in all socig.
economic classes. Learning disabilities may affect individualg
differently at different stages of life—early childhood, elementary
school years, adolescence and adulthood. Students with learning
disabilities may be identified at any age, but most of them are first
noticed in early elementary school grades (Ysseldyke & Algozzine,
2007: 247).

Leamning disability is a challenging area of special education
and a real problem in today’s society. It is a problem which is
always associated with academic performance. The global concept
of leamning disabilities includes problems in listening,
concentrating, speaking, thinking, memory, reading, writing or
social skills (Santrock, 2001). There are a variety of skills impacted
by learning disabilities which include language and reasoning
abilities as well as calculation and motor skills.

A learning disability is not a type of mental retardation as
mistaken by many people. Learning disabilities do not include
probI.emS that are primarily the result of intellectual disabilities,
emotional disturbances or visual and auditory disabilities. Even
though a learning disability may occur with other handicapping
conditions or environmental influences, it is not the direct result of
tl'xcsta conditions or influences. The learning-disabled have
significant problems in developing academic skills that are not due
to hand'icapping conditions such as sensory impairment, mental
retardation and social or emotional disturbances (Panda, 1967: 179).
_ The leamning-disabled are those wh i i
m.tellectual level, but who have a specific aca::!)erfg: (c:i[el;zit zcl:touhllil&;
with an executive processing deficit. Such deficits often invglve
memory and perception, resulting in weaknesses in reading, writing
:r m‘a;he;nauc.s (Biswas, 2902). The study of learning disz,bility OT'
d};;l ;:; ea;mr?g fiysfunctlon is one of the most controversial,
s Cd&ilga b.Slllg.mﬁ.Cﬂn.t areas in special education. The field of
inﬂuen%ed " el lt::s is distinctly multi.disciplinary, a fact which has

ntroversy surrounding every aspect of the field,

from defining the learning-d;
ng-d . 0 3
strategies (Smith et al, 1983g: 3;s8a)l_)led to planning intervention
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Learning-disabled children are ignored in the classroom due

to lack of skills and may be often considered to be lazy, inattentive
or stupid by their teachers. There is a great difference between
their expected performance and their actual performance since there
is a great discrepancy between their ability and achievemnent. Such
children may have difficulty in receiving accurate information and
expressing it correctly. There is a great difference between their
expected performance and actual performance. Children with
learning disabilities may be very slow and lag far behind when
compared to other children of their age. This isn’t because the child
is stupid, lazy or careless. The child just learns differently (Chadha,
2006: 2).
The famous scientist Albert Einstein had inability to
remember even the timetable in school. Unlike most of
his contemporaries, he was not very well in reading and
spellings often defeated him. He began attempts to speak
only at the age of three and had trouble with language
throughout the elementary school days. To most of the
teachers, he was a borderline retarded and some of them
even dared to recommend him to attend a trade school.
Actually, he was suffering from dyslexia (Das, 2006: 1).

Wemher Von Braun, the father of rocketry, flunked Sth
grade Algebra. Being a gifted child, he suffered strange
childhood incongruencies in development. Wemnher Von
Braun had dyscalculia in his early school days and later
on he could overcome it and rise high in life (hup/
www.braingym.ie/main/page_conditions_dyscalculia.
html)

Thomas Alva Edison was a brilliant scientist and inventor.
He was thrown out of school when he was 12 because he
was thought to be dumb. He was noted to be terrible at
mathematics, unable to focus, and had difficulty with words
and speech. It was very clear, however, that Edison was an
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Contd...

Lgx;mmel_v intelligent student despite his poor performance
in school. Hard work and perseverance helped Thomas
Edison focus his keen insight and creative abilities on the
development of ingenious tools that have laid the |
foundation for our modem society  (http:/
www.dyslexiaonline.conv/famous/famous.htm).

Leonardo Da Vinci was also believed to suffer from a
number of leamning disabilities including dyslexia and
attention deficit disorder. Some believe that the initiation
of many more projects than he ever completed suggest that
he h:_xd attention deficit disorder. Strong evidence in Da
Vinci’s manuscripts and letters corroborates the diagnosis
of dyslexia. It appears that Leonardo wrote his notes
backwards, from right to left, in a mirror image. In addition
to the _handwrit'mg, the spelling errors in his manuscripts
:u.xd journals demonstrated dyslexia-like language
dLﬁicu}ties. Da Vinci overcame his learning disabilities by
funneling his creative talents into visual depictions of his

T (http://www.dyslexiaonli
famous.htm). Y online.com/famous/

ﬁcdfamous stat'esman Winston Churchill could be called
academically disadvantaged. He failed grade eight, did

terrible in math and generall
= y hated .
dyslexnamyllfe.org/who_els.html). school (http://

meyLeamdo ;glg::)isablﬁd children are found nearly in every classroom
: rmally acquire the basic skills of i :

: read
gsaa:l::l;n;eu'c frorr? regular classroom instruction. Tl::gl,e
e ave learmng.problcms consisting of a number of g
ent with a specific learning disability may be stro

area but may perform i
. poorly in :
be disabled in learning ir}; ! another area of learning. They may

conventional learning stylesp:;':dof the availability of all the
socio-cultural op iti
portunities.

writing
arning-
ubtypes.
ng in one
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Consequently, their self expectations, level of aspiration and general
motivational levels get unnecessarily diminished (Kumar & Raja,
2009 b: 14).

The difficulties in learning to read, write, or calculate occur
despite adequate intelligence, sensory integrity or emotional
development. It is represented as discrepancy between the learner’s
achievements and his/her ability to learn. Unexpected
underachievement has been attributed to intrinsic neurological
factors which indicate that students with learning disabilities require
specialized instruction to perform at expected levels.

2.3 MEANING OF LEARNING DISABILITIES

Many children with special educational needs, found in various
schools may face difficulties in acquiring academic skills such as
reading, spelling, writing, speaking, understanding, listening,
thinking or arithmetic. Some of these children excel in many areas
other than the problem area. Others are merely slow in acquiring
school related skills. These children are described by a wide variety
of labels such as learning-disabled, slow learners, educationally
handicapped and children with specific learning disabilities
(Karanth & Rozario, 2003: 17).

Learning disorders damage a child’s ability to learn. One of
the objectives of school education is to impart the knowledge of 3
R’s -Reading, wRiting and aRithmetic. But in most schools, it can
be found that there are certain students who have learning
disabilities which impact the ability to learn the basic skills of
reading, writing or arithmetic. If a student has significant ongoing
problems with the “3 R’s”, then he or she may be called learning-
disabled (Vashistha & Bhardwaj, 2006: 115).

Learning disabilities are disorders in one or more of the
psychological processes involving understanding or in using spoken
or written language. Children with special learning disabilities
exhibit a disorder in one or more of the basic psychological
processes involved in using spoken or written language. These may
be manifested in disorders of listening, thinking, talking, reading,
writing, spelling or arithmetic (Nakra, 1996: 8). The U.S office of
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Education defines a learning disability as a disorder in one or more
of the psychological processes involved in understanding or in using
language, spoken or written which may manifest itself in an
imperfect ability to listening, think, speak, read, write, spell or to
do mathemancal calculations (Nakra, 1996: 10).

Leamning disabilities are problems that affect the brain’s ability
to receive, provess, and analyze or store information. These
problems can make it difficult for a person to learn as quickly
as someone who isn't affected by leamning disabilities (Lakshmi,
2008: 18). Often, learning disabilities are described in terms of the
specific domain that is affected. They are described in a number of
ways, depending on the perspective and purpose of the analysis.
There is a strong genetic component in the development of a
leaming disability. The difficulties in the acquisition of basic skills
are caused by irregularities in the way the brain receives and
processes information (Hannell, 2006: 116).

2.4 PROBLEMS OF LEARNING-DISABLED CHILDREN

) Leamning-disabled children are found to have a variety of
disorders which may affect their performance in academics. The
cb:g:tsdstics thar children with leaming disabilities exhibit are
spegﬁc le.:‘_mh'_xg problems in the area of reading, writing, spelling
or mﬂ;m;u:, disorders of spaech and language, disordar of memory
:;do thm.kmﬁcm g{, p::rlcleptuﬁl impairment, general co-ordination deficits,

a2l liability, hy ivity, i ivi

S 2033: 3§feracu\ 1ty, impulsivity etc (Reddy &
bChucl:nen with leaming disabilities suffer from severe learning
Ehn:ldlim in ih:sarr‘e way as experienced by mentally handicapped
;bilizj; 'S! 0; fn;lcalnl v haan‘cgpped children in terms of their mental
chjld.—:n fmp ;} sical abilities _respectively. Leamning-disabled
m—m ! djfﬁa EC?SI gf academic and non-academijc difficulties.
. mm; em;j:l» ties L{xclude probl.ems inreading, spelling, writing,
- Aparce-uid] -Non-academic difficulties include motor
o meg; rgbl pfOblﬁmsr phonological processing difficulties
of leam?nghc‘!’isabil iiir:: . [: B s pelmmaly chiamcteristics
» there are also secondary consequences of
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learning disabilities such as poor motivation, self-esteem, self-
efficacy and metacognition (Karanth & Rozario, 2003: 18-19).

Children with learning disabilities exhibit a disorder in one or
more of the basic psychological processes involved in using spoken
or written language. These may be manifested in disorders of
reading, writing or arithmetic. Children with leamning disabilities
exhibit a wide range of symptoms. These include problems with
reading, comprehension, spoken language, written language,
mathematics, reasoning, memory etc. Hyperactivity, inattention and
perceptual coordination may also be associated with learning
disabilities but are not learning disabilities themselves.

The symptoms of learning disabilities manifest in one or more
of the areas such as reading, spelling, written language, visual and
auditory processing, matfizmatical computation, problem-solving
etc. The symptoms (http://www.tntech.edu/disability) that are
commonly related to learning disabilities are listed below :

« Slow reading and writing

e Poor handwriting

e Reversal of letters and numbers

¢ Slowness in completing work

¢ Poor organization of skills

¢ Difficulty with abstract reasoning or problem solving
¢ Disorganized thinking, impulsive behaviour

e Poor peer relationships

e Difficulty in making decisions

e Difficulty in temporal concepts

»  Reversals in reading and writing

¢  General awkwardness

*  Poor visual-motor co-ordination

¢ Difficulty in organizational, time management and social skills
e Difficulty in copying materials

¢  Frequent misspellings and grammatical errors



20 Special Education

«  Difficulty in paying attention in class
+  Difficulty in recalling sequence of operations etc

2.5 TYPES OF LEARNING DISABILITIES

Specific leaming disabilities call for focused instrucn.on and
guidance. A child witha learning disability has prob!ems in m.ost
types of subject matter while a child with a speqﬂc ]earm!lg
disability has a major problem with one type of subject matgx:lal
like arithmetic (Jaya & Geetha, 2004: 1). A specific lemlng
disability is marked by significant difficulties in the acquisition of
basic skills in reading, written language or mathematics. These
difficulties occur despite adequate instruction and normal
intelligence. A specific leaming disability is due toa dysfunction
in the way the student processes and receives information (Hannell,
2006: 116).

There are different kinds of learning disabilities such as dyslexia
(difficulty in reading and spelling), dysgraphia (difficulty in
writing), dyscalculia (difficulty with mathematical calculations),
dyspraxia (difficulty with acquisition of patterns of movement),
dysphasia (difficulty in speaking and understanding), dysnomia
(difficulty with memory retrieval), dysarthria (difficulty with motor
speech) and so on. These are called specific learning disabilities.
They are specific in the sense that each of these disorders
significantly affects a relatively narrow range of academic and
performance outcomes (Mangal, 2007: 233).

2.5.1 Dyslexia

The term “dyslexia’ has been derived from the Greek words
'c!ys’ and ‘lexis’ which means difficulty with words. It refers to
dxﬁ'xcplty with words spelt, words pronounced, words written and
assocnaluo.n of meanings with words (Pollock & Waller, 1997: 1).
Dyslex:a' 1s a learning disability that causes difficulty in reading
and spelling, but does not affect intel; gence. According to the World

Federation of Neurology, dyslexia is a disorder manifested by

difficulty in leaming to read despite conventional instruction,

adequate intelligence and  socio-cultura] opportunity (Nakra,
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1996: 80). It is basically a reading disability or inability to re.ad
which indicates that there is something wrong with the child
(http:/fwww.slowlearner.co.in/learning_disability.htm).

The specific deficits in the majority of dyslexics are in
phonological coding, although visual-spatial problems can be found
in a minority of poor readers (Dutta, 2000: 12-13). The symptoms
of dyslexia include slow or inaccurate reading, poor spelling, poor
writing or mixing up similar words. Dyslexic children may also
have difficulty in recognizing words or letters, in associating sounds
with letters or in making a word out of a combination of letters.
They face severe problems when complex language skills are
required such as grammar, understanding textbook material and
writing essays (http://www.ldonline.org/article/Dyslexia_Basics).

2.5.2 Dysgraphia

Dysgraphia is a learning disability that causes difficulty in
writing. It is a learning disorder marked by special difficulties in
learning to write, chiefly in forming sequences of letters into words
and sentences (Vashistha & Bharadwaj, 2006: 120). Dysgraphia is
the disability in learning to write which is out of harmony with the
other intellectual accomplishments and manual skills of the
individual (Nakra, 1996: 124). Dysgraphia can occur as difficulties
with spelling, poor handwriting and trouble in expressing
thoughts on paper. It is a learning disorder resulting from the
inability in expressing thoughts in writing and graphing
(http://www.ldonline.org/article/12770).

The sympfoms of dysgraphia include mixture of upper and
lower case letters, irregular letter sizes and shapes, pain while
writing, talking while writing etc. Moreover spelling mistakes,
punctuation errors, irregular letter sizes and shapes, slowness in
writing and copying, poor handwriting etc are the various symptoms
found in dysgraphic students (http:/fen.www.wikipedia.org/wiki/
Dysgraphia). Other symptoms include incorrect pencil grip,
reversing letters and numbers, writing words or letters out of order,
inconsistent spellings, inadequate space between letters or words,
omission or substitution of letters or words while writing, difficulty
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in organizing thoughts on paper. avoiding writing or drawing tasks
(httpr/ww w.slowleamer.co.in/learning_disabil ity.htm).

2.5.3 Dyscalculia

Dyscalculia is a learning disability that affects mathematical
calculations. The word dyscalculia means difficulty in performing
mathematics calculations (Vashistha & Bharadwaj, 2006: 120). It
is a condition which can be defined as the inability to develop
mathematical concepts, difficulty in implementing calculation
procedures or to reason with numbers. Dyscalculia is a type of
specific learning disability that refers to innate difficulties in
leaming or comprehending mathematics. It refers to calculation
and number memory deficits. It also refers to mathematical
reasoning abilities as well as difficulties with arithmetic operations
(http://en.www.wikipedia.org/wiki/Dyscalculia).

Children with dyscalculia suffer from various learning
problems such as inability in differentiating between sizes, shapes
and quantities, inability to do counting, difficulty with fundamental
operations of addition, subtraction, muliplication and division,
difficulty in telling time, difficulty with problem solving skills etc.
(http/www.slowleamner.co.in/learning_disability.htm). Arithmetic
involves recognizing numbers and symbols, memorizing facts,
aligning numbers and understanding abstract concepts like place
value and fractions. Any of these may be difficult for children with
dyscal_culia. Problems with numbers or basic facts are likely to
occur in Lh'e early school grades while problems with reasoning
il;e found in the later grades (http://www.ldonline.org/article/).

ore details are given in the chapters from 4 to 8.

2.5.4 Dyspraxia

Dyspraxia is a learning disability that causes difficulty with
patterns of movement. The word *dyspraxia’ comes from the Greek
words *dys’ which means impaired or abnormal and ‘praxis’ which
means action or deed. It is also called as motor learning difficulty.
Dyspraxia denotes one or all of a heterogeneous range of
development disorders affecting the initiationo organization and
performance of action. It denotes the partial lo,ss of the ability to
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coordinate and perform certain purposeful movements and gestures,
in the absence of other motor or sensory impairments like multiple
sclerosis or Parkinson's disease (http://en.wikipedia.org/wiki/
Dyspraxia). Dyspraxia generally refers to difficulty in coordination.
Dyspraxia means a difficulty with the acquisition of patterns of
movement. It can affect hand or eye coordination, especially
handwriting and organization (Pollock & Waller, 1997: 1).

The symptoms of dyspraxia include difficulties in learning basic
movement patterns, inability in establishing the correct pencil grip,
difficulty in developing a desired writing speed, handaching while
writing, poor balance, difficulty combining movements into a
controlled sequence, difficulty in remembering the next movement
in a sequence, problems with spatial awareness, trouble in picking
up and holding onto simple objects due to poor muscle tone. Cross-
laterality (confused directionality), ambidexterity (use of both right
and left hands), and a shift in the preferred hand are also common
in pupils with dyspraxia. Dyspraxic children may also have
trouble determining the distance between them and other objects
(http:/fen.wikipedia.org/wiki/Dyspraxia).

2.5.5 Dysphasia

Dysphasia is a learning disability that causes difficulty in
speaking and understanding. It is a language disorder in which
there is impairment of speech and of comprehension of speech.
The term aphasia is also used to refer to this disorder. Learning to
interpret and express can occur but only with great difficulty (http:/
fen.wikipedia.org/wiki/Dysphasia). Dysphasia is a language
disorder which indicates loss of language due to brain damage or
dysfunction (Reddy ef al, 2005: 237). When a person is unable to
comprehend the spoken word, it is receptive dysphasia which is
believed to be the result of injury, disease or maldevelopment of
the brain (Bains, 2003: 89-90). When the person is unable to express
words in speech, it is called as expressive dysphasia. Depending
on the area and extent of the damage, someone suffering from
aphasia may be able to speak but not write, or vice versa, or display
any of a wide variety of other deficiencies in language
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comprehension and production, such as being able to sing but
speak.
The symptoms of dysphasia include inability to comprclN
language, inability to pronounce not due to muscle puraly51s¢
weakness, inability to speak spontaneously, inability to fonn. WONA
inability to name objects, poor enunciation, excessive creation

use of personal neologisms, inability to repeat a phrase, persnstea
repetition of phrases, substituting letters, syllables or worg
inability to speak in a grammatically correct fashion, alterat'lcmsJ
inflexion, stress, and rhythm, incomplete sentences, inability y
read, inability to write and so on (http://en.wikipedia.org/wik

Dysphasia).

2.5.6 Dysnomia

Dysnomia is an inability to retrieve names or recall approprialﬁ
words for oral and wricten language (Dakshinamurthy, 2009: 14)
This disorder can affect speech skills, writing abilities, or boty
Normal individuals occasionally suffer from problems in recalling

words. This only becomes a medical condition when the recaJ]H

problems interfere with daily life. Dysnomia can develop becaus
of brain trauma and it impairs an individual’s ability to succeed in
speech and writing tasks (http://en.wikipedia.org/wiki/Dysnomia).

Individuals with dysnomia often have an auditory memor
problem. They are not able to remember what they hear. Som
have a problem with remembering what they see or experienct
(http://dutchcorner.blogspot.com/2007/10/dysnomia.html)
D'ysnomicS have difficulty retrieving words or may replace a worl|
with a synonym in an attempt to express their thoughts. They wil
take longer time to complete tests or leave timed tests incomplete.
They may pause or appear to struggle when trying to recall words
or names (http://en.wiki pedia.org/wiki/Dysnomia).

2.5.7 Dysarthria

- Dlysa‘nhn'a. is a motor speech disorder resulting fron
urohog.ncal Injury, characterized by poorarticulation. Dysarthri¢
speech is due to some disorder in the nervous system
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ttp//en.wikipedia.org/wiki/Dysarthria).  This  disorder s
associated with the production of speech. It is due to 1 weakness or
non-coordination of the speech muscles (D~ . hinamurthy,
2009 : 13).

The symptoms of dysarthria in children are slurred speech that
is not articulated clearly, slowed speech, excessive loud or soft
speech, difficulty in controlling the speech volume, speaking with
a lot of effort and lacking breath control, difficulty in controlling
pitch (http://www.buzzle.com/articles/dysarthria-in-children.html).
Speech of individuals with dysarthria is always slow, weak,
imprecise or uncoordinated. Children with dysarthria often have
difficulties with language, learning and other aspects of motor
development (Dakshinamurthy, 2009: 13).

2.6 CAUSES OF LEARNING DISABILITIES

There is no specific cause of a child’s learning disability.
Scientists believe that most learning disabilities result from minor
damage to the brain. A child may also inherit a learning disability.
Disabilities can also result from a lack of the early learning
experiences that stimulate mental growth and development. These
experiences include hearing language and manipulating objects.
Learning difficulties could be either inherited or acquired. They
are neither caused by cultural and linguistic differences nor by
poor instruction. Learning difficulties are not due to visual, hearing
or motor handicaps, mental retardation or emotional disturbance
although they may occur concurrently with any of these (Raja,
2002: 57).

There is a great deal of confusion regarding the exact causes
of learning disabilities. The causes of learning disabilities are not
well understood and sometimes there is no apparent cause for a
learning  disability  (http://en.wikipedia.org/wiki/Learning_
disability). Depending on the types of learning disabilities found
in the children a number of researches have been conducted to find
out the possible factors or causes of learning disabilities.

Generally the factors causing learning disabilities may be found

" ta fall in three categories namely genetic or hereditary factors,
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organic or physiolngical factop’
(Mangal, 2007: 235). Hereditary or genetic influences can caug,’
leaming problems among children. Experts have noticed thy

learning disabilities tend to run in familics and they think thy!
heredity may play a role (Lakshmi, 2008: 19). Environmenty

also be responsible for learning  disabilities]
lop learning disabilit

environmental factors, and

factors may
Unstimulating environment at home may deve
(Rao, 2005: 10). Organic factors or physiological factors also hay
a role in the cause of learning disabilities. Learning disabilitiey
arise due to minimal brain dysfunction which occurs in the centry)
nervous system (Panda, 1997: 179).

In addition to that, learning disabilities may also be caused by
educational or psychological factors. Educational factors includg
unskilled and inefficiently trained teachers, too high or loy
expectation of teachers towards students and inappropriate materials
and curriculum. Learning disabilities may be caused by
psychological factors such as poor perception and lack of
conceptualisation, unhealthy classroom climate and lack of
scholastic motivation (Rao, 2005: 10).

2.7INTELLIGENCE = AND
CHILDREN

. A misconception that was quite prevalent in the past but quickly
dying out as a result of research and spreading awareness is thata
stu.denr with a learning disability lacks in intellect. The fact is that
children with learning disabilities are as smart and in certain cases
even smarter than their peers. Learning-disabled children have
intelligence in the near average, average or above average range.
But they are unable to acquire and use information efficiently
because of wcgknesses in memory, attention, perception, language
s?qib[?;?'wr skills. According to Tandon, children witt; learning
2603 | ;12135) 'hme anaverage IQ of atleast 90 to 110 (Saravanabhavan,

o aboh‘:id;s:r;wlh’leam'mg disabilities have near average, average
: : ge intelligence but they are unable to : ire and

use information efficiently b . .quUlre
y because of weaknesses in memory,
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attention, perception, language and motor problems. Learning
disabilities are intrinsic to the individual and may affect learning
and behaviour in any individual, including those with potentially
average ot above average intelligence (Raja, 2002: 56).

Learning-disabled children may have average or above average
intelligence and they also have normal hearing and vision. And
also they may be slow learners, average learners or even gifted
children. But they apparently cannot use information transmitted
by the senses to the brain as accurately as most other children.
Therefore they may do poorly in school or not as well as they can
(Kumar & Raja, 2008: 87).

In spite of having average or above average intelligence, many
children perform poorly in academics. A child who is otherwise
intelligent but does not meet the expectations of parents or teachers
in academic activities has been the subject of research all across
the globe (Karanth & Rozario, 2003). This inability to acquire
academic skills might be the presence of a learning disability, a
disorder that interferes with the development of the basic skills
needed for learning. Such disorders damage a child’s ability to
learn. Children with such disorders are ignored in the classroom
due to lack of skills and may be often considered to be lazy,
inattentive or stupid by their teachers. There is a great difference
between their expected performance and their actual performance
since there is a great discrepancy between their ability and
achievement. Children with leamning disabilities may be very slow
and lag far behind when compared to other children of their age.
This isn’t because the child is stupid, lazy or careless. The child
just leans differently (Chadha, 2006: 2).

Impairments of skills in the areas of reading, writing and
calculation among children which occur Jespite appropriate levels
of intelligence are called specific learning disabilities (Karanth &
Rozario, 2003). Specific learning disabilities call for focused
instruction and guidance. A child with a learning disability has
problems in most types of subject matter while a child with a
specific learning disability has a major problem with one type of
subject material like arithmetic (Jaya & Geetha, 2004: 1).
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A specific leamning disability is marked by significant
difficulties in the acquisition of basic skills in reading, written
language or mathematics, These difficulties occur despite adequate
instruction and normal intelligence. A specific learning disability
is due to a dysfunction in the way the student processes and receives
information (Hannell, 2006: 116).

28LEARNING DISABILITIES AND EMOTIONAL

PROBLEMS
Emotions play a great role in the development of a child’s
personality. The intellectual and social development of an individua]
is controlled by emotional behaviour and experiences. Emotion is
perhaps the most complex of all dynamic processes underlying
human behaviour. According to English and English, “Emotion is
a complex feeling accomplished by characteristic motor or
glandular activities” (Prasad, 2006).
) Emo_tif)na] stability is an important and useful state of being. It
is the abxh.ty of the character to remain stable in times of stress,
With emotions managed and under control, one would be able to
handle gny_s:tuation in life in a successful manner. Emotions serve
as a guide in one’s life. With a well rounded life, ore would have
b.ettcrl em(c})]uonal stability, allowing one to correctly interpret
situations (http://www.drjerm.com/Emotional-Stabili i
Stabilityphp) { ability/Emotional-
Th e . . ;
leaminc t;agf told.ay dxfﬁcu]lnes :cxpenenccd by students with
oo g difliculties may give rise to emotional disturbance.
tht: faentti:fho hexpenence significant difficulties in learning despite
ct that they are intellectually bright as thei
self-esteem through i g eI peers may lose
cla.ssroom.Thedayg-to-((:i(;m:iq?: X d'lfﬁCU]tle.S o0d Tailfeek n the
y difficulties experienced by students with

learning difficulties ; . -
(Hannell, 2006: 118). may give rise to emotional disturbance

2.8.1 Emotional Proble
ms of Learning-disabled S
. . t
Leamning-disabled children are i
problems. Children with Je
frustration and low self.c

. fpunc.i to have various emotional
arning disabilities often show signs of
onfidence. Learning-disabled children
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nships and have unreasonable self-
expectations. Also they appear to be lazy and emotionally disturbed.
They also exhibit various other characteristics such as frequent
shifts in emotional moods, distractibility, inattention etc (Neilson,
2002: 104).
Learning-

have problems with social relatio

disabled children are more anxious and withdrawn,
have behaviour problems, and are less socially skilled. They have
lower levels of aspiration and motivation than their non-disabled
peers. They often have frequent temper outbursts, but for no reason.
They are also found to be emotionally liable and unstable.
Emotional instability arises mainly due to lack of contact with the
outside world which generates frustration.

Researchers have found that in addition to academic difficulties,
students with learning disabilities have social skills deficits and
are likely to be rejected or neglected by their peers than students
without learning disabilities. Kazemi (2006) on studying the
psychological factors in learning disabilities found that low social
adjustment of students with learning disabilities leads to social
inefficacy which then leads to heightened depression. Albert and
Miranda (2005) while examining the social skill differences among
at-risk youth diagnosed with learning disability found that the social
skills learned by the youth participants regardless of their disability
is dependent on their environment.

Tlig complex interaction of the learning-disabled children and
the society may be recognized as a source of handicapping
emotional problems. Societal expectations produce a damaged
sense of self on the emotional development of such children. Once
a child learns that he/she has limited ability to initiate actions
successfully, the child may become unable to act, may compensate
for it by becoming aggressive or may try to hide his/her inability

through overcompensation (Reid & Hresko, 1981).

2.8.2 Developing Emotional Stability of Learning-disabled
Students

Various learning experiences are to be provided to children in
order to develop their physical, mental and emotional abilities.
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Emotional intelligence is what gives a person a competitive ¢g,
(Singh, 2001). In the words of Daniel Goleman, clpotions!
intelligence is “the capacity for recognizing our own feelings m%
those of others, for motivating ourselves, for managi
emotions well in ourselves and in our relationships”.

The components of emotional intelligence namely sejj

awareness, self-regulation, motivation, empathy and social ski|
(Goleman, 1998) are needed to develop the emotional stability

learning-disabled students. Self-awareness refers to the awarene
of the self as separate from the thoughts that are occurring at any
point in time. Self-regulation or self-control is the ability to contr
one's emotions, behaviour and desires in order to efficiently manag,
one’s future. Motivation is the activation or energization of gog|.
orientated behaviour. Empathy is the capability to share anothg
being’s emotions and feelings. A social skill refers to any skij
facilitating interaction and communication with others. ;

Since the learning-disabled child represents a whole persop,
including a psychological self which is as important as the child’
academic self, any programme which attempts to deal with only
the educational aspects is inadequate. Apart from teaching the
children to read, write and do arithmetic, teachers must also provide
conducive leaming environments to children, which are supportive
to their emotional development and stability. For many children
wnh. emotional problems, supportive services or intervention
f)ulsxde the classroom are essential. Brown (2002) on assessing the
uppagpf a holistic residential intervention of students with lcariin
disabilities found that the students had improved on the coursf

of the school year as i
perceived by pari
themselves. Y parents, dorm parents and

emo'tIi‘Zica}]Iz:va?d parents have a great role to play in bringing
fivesphorse elopment among learning-disabled children. Home
stabilty ofsut‘l:r Cth_tiS a gaod amount of influence over the emotional
of parentatn o alf i d;]en. Teachers should seek active co-operation
etstiongl do] :)"g the home atmosphere suitable for their propef
desigrin pment. They need to co-operate together in

€ appropriate programmes at home and school to bring
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about positive cmotions for learning-disabled children. Also instead
of accusing students of being unmotivated and lazy, parents and
teachers need to observe the children more closely at home and
school and have them evaluated by trained personnel for the
presence of any type of learning disability (Saravanabhavan,
2009: 6).

There is no greater gift a teacher can give to his students than
laying the foundation for their emotional health, positive self-esteem
etc through fostering emotional stability in them. Developing
emotional stability provides the fuel to mould a child’s self-esteem
and feelings of self-worth through positive approaches towards
problems confronted in life. It has the power to transform children’s
misguided actions into more fruitful work. It focuses on strengths
and positive attributes and acceptance for effort. Murik (1994) on
examining a set of curricular strategies aimed at reducing the
emotional disturbances and remedying the reading disabilities on
ten teenagers found that designing curricular strategies which serve
to satisfy a child’s need for emotional security can facilitate
learning.

Appropriate guidance and counselling may be required for
learning-disabled children to reduce their anxiety and frustration
and to develop confidence, positive attitude and high self-esteem.
Children need to understand and be guided by their teachers in
coping with their learning problems. Counselling by teachers can
assist students with learning disabilities to develop greater
awareness of their disability and to understand how they have to
adapt and adjust to their limitations and strengths. It is hoped that
by motivating the youth for introspection and self-analysis, the
desired results would be achieved (http://www.rkmissiondel.org/
inside/activities/education.htm).

Teachers can help students to promote self-determination which
help them to make effective choices and decisions. It is necessary
for students to understand their strengths and limitations together
with a belief that they are capable and effective which are essential
for self-determination. Children need to know how to handle
mistakes in a positive manner. The stigma attached to leaming
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disabilities leads many students to hide their disabilitics, inhibiting
the development of self-confidence and belief in themselves
(hup:/fwww ericdigests.org/2004-2/self html).

It is essential to identify students with leaming disabilitics as
early as possible to prevent or alleviate the frustration and failure
these students face. Early diagnosis is important 40 that students
with learning disabilities do not become terribly frustrated and
discouraged. Students with learning disabilitics may try to
compensate for their problems and develop bad learning habits or
they may begin avoiding centain subjects oul of fear of not being
able to handle the work. To prevent these things from happening,
early intervention programmes are essential (Woolfolk, 2004).

Without developing emotional stability, students will not be
able 1o face life with confidence and courage. The purpose of
positive intervention programmes will be of great help to pupils to
overcome their disabilitics and to make effective choices and
decisions in their ways of learning. Itis by being emotionally stable
that students can have the power to cope with their learning
problems. Hence, the focus should be on how to convert the
learning-disabled children into a resourceful sector so that they
could become assets and not liabilities.

2.9 LEARNING DISABILITIES AND SELF-ESTEEM

Self-esteem refers to a favourable or unfavourable attitude
wwar(_ls the self. Psychologists usually regard sclf-esteem as an
enduring personality characteristic. Self esteem is a concept of
personality and for it to grow, one needs to have self-worth. Self-
’e:dteem exents a powerful influence on people’s cxpcctaliom;' their
{V i[ﬁehm“ about themselves and others and their behaviour., f;cople
s h‘:‘g: ’scl f—clstccrn generally enjoy a great deal of self-confidence
ndhave ; rea ntlxc assessment of their strengths and weaknesses.
o o thc;rpcigf'c v;;)t‘h low self-esteem are generally less willing
Sl e u;fu out themselves to the test and are never

cir self-assessment (Prema & Rai ’

Self-esteem reflects the i % 200
attinde sbors 1 extent to which persons develop an

mselves. It is somethin i
g experienced as a part of,
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or background to, all of the individual’s thoughts, feelings and
actions. It is affected by a wide range of influences that range from
formative childhood experiences in relation 1o one’s standards or
ideals, Lack of self-csteem and a negative self-imaye are reflected
in failure-oriented people who downgrade themuelves, Pepeated
failures in the school years exert one’s most damaging effects on
relf-esteern (Martin, 1977),

2.9.1 Problems with Low Self-esteem

Difficulties from learning disability can cause problems in self-
esteern, There are various consequences of learning disabilitics such
as little motivation, low self-esteem, less self-efficacy etc (Karanth
& Rozario, 2003: 18-19). Students who experience significant
difficulties in learning despite the fact that they are intellectually
bright as their peers may lose self-esteem through continued
difficulties and failures in the classroom. Frustrated with their
learning difficulties, most of these children act disruptively and
acquire negative feelings of self-concept (Jaya & Geetha, 2004: 2).

The learning-disabled children may often become very
frustrated and lose motivation because of their continual struggles
with learning. Low self-esteem may be a consequence of enduring
learning difficultics and failing to achieve academically at any age
level, Students may be disabled in learning in spite of the availability
of all the conventional learning styles and socio-cultural
opportunities. Consequently, their self expectations, level of
aspiration and general motivational levels get unnecessarily
diminished (Hannell, 2006: 118).

Peterson (1991) while studying student behaviour, self-esteem
and academic achievement among regular and special education
students found that the learning-disabled displayed significant
behaviour problems compared to the regular education group. A
study conducted by Blake (1989) reveals that children with leaming
disabilities have less sclf-esteem compared to children without
learning disabilities. Usc of a self-esteem scale to study the verbal
skills among students in general education, students with learning
disabilities and those with mild or moderate handicaps respectively
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revealed significantly lower self-report scores for the subjects with
leamning disabilities (Debra, 1989).

2.9.2 High Self-esteem as a Coping Strategy

Self-esteem is a cnitical factor for an individual’s academic
achievement, learning motivation, emotional well-being and social
adjustment. While studying the effects of inclusion of students with
learning disabilities in academic and non-academic activities on
self-esteemn. it is found that school-based activities and community-
based activities make the students feel good about themselves and
increase their self-esteem (Chang, 2002). Snowden (2003) while
studying the effects of inclusion on the anxiety and self-esteem of
special education students in the regular classroom found that self-
esteem could support academic success and could help to improve
instruction for special education students, particularly those enrolled
in inclusive classrooms.

Self-esteem determines the extent to which individuals see
themselves as competent and satisfy their needs. High self-esteem
helps one to feel better about themselves. Those with high self-
esteem are more likely to value their looks, abilities and so forth.
T L
to succeed through positive mental atti‘;udesv';hmaaes. 1't he]PS.OnB

€ g . Thus boosting a child’s
self-image may also boost school achievement (M g
child with a high self-esteern consi 4 yers, 2002). A

0 iders himself or herself as worth;
:g other chﬂd_mn. Only such children can take advantage o);
ucation and improve themselves (Prema & Raja, 2005).

m}?ﬁ;«:!ag::mcolmmually shovsfs a drop in self-esteem through
i foeu c:inf;ta.ry to m}ddle school. Miller (2002) in their
A S rlx] d that a learning environment which is learner-

! in higher self-esteem. While studying the academic
success among at-nisk students during the transition from

elementary to middle school
 self: i . o
factor for school success (Robe:;tgg;;'s found to be a significant

Sel i
. ucn ;—:;ul:;m is the personal evaluation of oneself and the
gs associated with the self-concept, Thurman (2000)
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on their findings.from student interviews reveal that academic self-
concept of ability may produce a more positive correlation between
academic achievement and self-esteem. Healthy self-esteem is a
capacity to see oneself as valuable and competent and having certain
unique talents and a worthwhile personality. According to Bermne
and Savary (1991), self-esteem is enhanced in children when they
know that they have sufficient capacity to accomplish a task.
Children with healthy self-esteem are usually self-confident which
make them successful.

Healthy self-esteem is an essential component for learning.
Regardless of age, the self-esteem of a learner facilitates learning.
Learning is growth — intellectual, physical, psychological, social,
spiritual and combinations of those. In every aspect of this learning
process, there is the potential to maintain or increase self-esteem.
Self-esteem in most students mirrors the appraisals of others, in
particular parents and teachers. Teachers’ views clearly affect
jearners’ achievements. Positive appraisals over an extended time
tend to increase the level of learning. Positive attitudes about oneself
can help cope with learning disabilities. Hence children with such
learning disorders need to be encouraged to make the maximum
utilization of their potentialities.

Children who believe in their own competence and
effectiveness and who have an internal locus of control cope better
and achieve more than those with a helpless, pessimistic outlook.
Facing failure, children with high self-esteem sustain their self-
worth by perceiving other people who also fail. The children at
this level are able to function well in interpersonal situations. Thus

they develop the desire for achievement and competence, reputation
and prestige (Aggarwal, 1994).

2.10 EVALUATION TECHNIQUES FOR LEARNING-
DISABLED CHILDREN

Techniques of evaluation are those ways and means that help

to measure and assess teaching-learning outcomes. Evaluation of
. pupil’s progressis a major aspect of the teacher’s job. A good picture
of where the pupil is and how he/she is progressing is fundamental
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to effective teaching by the teacher and to effective learning by th,
pupil (Lal, 2007). Itis on the basis of techniques of evaluation thy
teachers and researchers pass their judgements on the performanc,
of students in various curricular and co-curricular activities.

All techniques of evaluation can be broadly classified into twgq
broad categories such as quantitative and qualitative. The
quantitative techniques of evaluation are highly objective, reliable
and valid. These techniques can be used to assess the cognitive ang
psychomotor objectives (Sharma, 2005: 352). The quantitative
techniques include ability tests, achievement tests, diagnostic tests
intelligence tests, aptitude tests, attitude scales, interest inventox};
etc. The qualitative techniques are subjective and reliable but cap
be used for assessing the affective objectives. The qualitative or
non-testing devices include techniques like observation, rating
scale._checklist, interviews etc. Various quantitative and qualitative
u?chmques can be used for evaluating the performance of learning-
dLsal:tlcT.d children. These techniques can be used to assess the
cognitive, affective and psychomotor behaviours of such children,

_ Leamning-disabled children suffer from the inability or
incapacity in their process of learning and understanding. The abili)
fests can be designed to assess the degree of their ability to leaz
and undel_rs.tz}nd (Mangal, 2007: 238). These tests can be used to
test Fhe abl.?lFleS of learning-disabled children such as reading abilj
writing ability or mathematical ability. B
. Ac.:hievement fests aim to measure the i
;?:ct‘::]s bzf a course have been achieved (Se;;?r]r:afom;vO};c ];;'lh)e
o );he bas;lssed fto assess the degree of achievement of childml;
o bas 0 _dlft?erent 'objectives such as knowledge
e asseiiapp:catlon,' skill etc. Achievement tests are ver):
g w:ﬁn o:Jn z:j chlld_ performs in academic subjects such
S inf g andreading. Most achievement tests are used
ormation about a student’s academic skill in

classified into two types

sl namely standardized achievement tests

acher mad i
e tests. The standardize 4 tests are structured by an
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outside agency and are readily available for administration. The
teacher made tests are constructed by the individual teachers for
assessing the degree of children’s achievement or diagnosing their
learning disabilities (Mangal, 2007: 239).
Diagnostic tests help to identify the areas of learning in which
a learner needs a remedial course. They give 2 profile of what the
learner knows and does not know in a given area of learning
(Sharma, 2005: 357). With the help of the norms given in these
tests, one can assess the relative educational standard of the children
of the same age or grade and thus may be acquainted with the
educational deficits and deficiency of a particular child. As aresult,
a valid and reliable diagnosis of the learning disability can be done
in various areas of scholastic performance such as language,
mathematics, social or experimental skills (Mangal, 2007: 238).
The intelligence of an individual is manifested threngh
intelligence tests. Intelligence tests help in revealing the
potentialities of an individual and in this way maksc possible the
prediction of one’s success in a particular field (Mangal, 1985:
248). These tests measure the general ability and level of functioning
in areas such as discrimination, sequencing, memory, vocabulary,
motor skills, analysis, abstract reasoning, pattern completion and
general knowledge. The Weschler Intelligence Scale for Children—
Revised and the Stanford-Binet Intelligence Scale are best known
intelligence tests. The WISC-Ris used more often to assess children
with learning disabilities (Nakra, 1996: 206).

Aptitude tests can be used to measure the aptitudes of
individuals in specific field or activities. The different types of
aptitude tests are mechanical aptitude test, musical aptitude test,
professional aptitude test, scholastic aptitude test and so on.
Aptitude tests enable to locate the field of activity in which one is
most likely or least likely to be successful (Mangal, 1985: 291).
Such tests can be used for leamning-disabled children to predict
their degree of achievement that can be expected from themin any
activity. :

An information form that attempts to measure the attitude or
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belief of an individual is known as attitude scale (Best &

1993: 245). Such scales can be used for learning-disabled chjj Y
€n

re their attitude towards academic areas sy,
a4

to measu
mathematics, language etc.
Observation technique is indispensable in school evaluay
It is used at all stages of education but most useful for eval“ﬂﬁ"n.
the small children at primary stage (Sharma, 2005: 357). As a g
gathering device, direct observation can make an impo n::]a
contribution to descriptive research. Certain types of informag; t
can be best gathered through direct examination by the resea:c;,cn
(Best & Kahn, 1993: 222). Observation technique can be eﬂ"ectiv;;

implemented to observe the behaviour of learning-disabled childre,

The checklist is used for evaluating interest, attitud
: s es and
of the students. It includes certain statements of yes and novillues
The su.xdent has to check either of the two. Each statement ofy 5:.
;ggr):kl;st eva]biates a specific objective of learning (Sharma, 2005e
. It can be used to stud i i i :
o, y the behav:qur of learning-disableq

" ;z:qu;;fative reco.rds are prepared in schools for each and eve
puden - The cumulative record of a student includes the education?l’
P gﬁrS ss, results of ponthly tests, attendance, participation i
im.oj . 3;;;())ﬂ;scig-curncul!ar activities and physical health (Sharmzll,1
- 233). Using cumulative records, the neces i i
about the learning-disabled children can be gathesraeg’ et

Different types of evaluati
) . uation techni
evaluat . ques can thus b
ating the learning-disabled children. Both qua]itZtliI\sizdag

quantitative techni
. ques can be effecti .
with leaming dis ffecnye]y used to screen children

to suit the needs of dj
) 1sabled learn .
leaning of such pupj ers. Also it helps to
: enh
adopted to catey tgttrﬁl.s wher_l various inszmc[ionj;I te chni;:::: Z:
Ir specific needs. So jt is imperative to adopt

various evaluatj :
on tCChmuns t

; oh .

leammers to improve in academics elp these academically weak
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2.11 TREATING LEARNING-DISABLED CHILDREN
With more and more emphasis on classroom performance in

this era of perfect competition, teachers and parents need to apply
the best known techniques to make the children intellectually
superior. To tap the full potential of children, we need to maintain
the brain well. Nowadays, Brain Gym Exercises are becoming
popular that help tokeep the brain fully functioning to its optimum
capacity. According to Dr. Paul Dennison, an educational therapist,
the human body has acupressure points which when activated will
substantially improve the functioning of the brain. When properly
applied, Brain Gym exercises help to overcome learning difficulties
in reading, spelling or mathematics (The Hindu, October 13, 2008).

With early recognition and specialized approaches to teaching,
most disabled learners can be helped to learn normally. For the
development of language and arithmetic skills, early intervention
programmes are essential. Early intervention is needed for
schoolchildren who are at a risk of developing a handicapping
situation or other special need that may affect their development.
Early intervention programmes help in provision of services to
such educationally handicapped children for the purpose of
lessening the effects of the condition. Since the child’s early learning
provides the foundation for later learning, early intervention would
help prevent the child from developing additional problems or
disabilities (Reddy & Poornima, 2008: 3).

Parents and teachers need to be aware of the various learning
blocks the children face in their day-to-day life and how they hamper
their progress. Learning disabilities like dyslexia and dyscalculia

prevalent among the schoolchildren and they have

are highly _ !
ational scenario. Awareness

become hindrances in today’s educ
about learning difficulties alone helps parents and teachers to give

appropriate remedial measures to the children and create the kind
of climate which is conducive to their learning.

Special educational programmes can be designed to'meet the
special needs of these leamers in the light of recent researches.
With proper parental care and teachers’ guidance, dyslexics or
dyscalculics can be made to read, write or to do arithmetic
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calculations in correct Ways. In addition, these educy

disabled students need a great deal of structured p"actio
- mediate comrective feedback to develop their word re%;:‘
1

skills or numerical skills.
Diagnosis and care of developmentally disabled c;) '
Iy

most schools are both deficient to say the least. There is clog )
effort on the part of parents, teachers or educational SPecia;-t ,
s

comect treatment or adoption of strategies to remove the Jg,, -

blocks that hamper their educational progress. It is Possib
these children to be enabled and equipped with the skills the ;
and to empower them to catch with the rest of their peers ﬂin
different teaching strategies. It is highly desirable that oy g l? |
sensitize their staff to the need to develop in these chilg :
skills they normally fail to develop. pr

_Chzldren with these learning disabilities require gpe
assistance on the part of teachers, educational specialists am?
parents. The effects of leaming disabilities can be controlled :
appropriate support, guidance, and interventions at home
school. It is becoming imperative for teachers and educatio’-

educationally disabled childre
t .
enable them to learn well, n to overcome their problems and
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LEARNING DISABILITIES
AND INCLUSION

In most of the schools, teachers can find students with specific
learning difficulties, in the similar way as students with diversities
in terms of physical or mental abilities or disabilities. The categories
of students with various disabilities or severe learning disorders
getisolated or excluded in regular school settings in the sense that
the curriculum, teaching-learning materials, examination systems,
educational facilities etc are not supportive to these students. These
children who are practically ignored in our educational system need

to be taken care of.

Education is the fundamental right of every child. All children
need to be educated for the success and growth of democracy.
Children with disabilities or difficulties in learning have sometimes
greater potential than their normal peers and so their needs have to
be seriously addressed so as to make them contribute to the welfare
and well being of society. Providing education to children with
special needs in special schools does not give a lasting solution to
the problems faced by them. Such special schools are fewer in
pumber and fail to make their products integrate into the
mainstream. The establishment of special schools has turned out
to be not only expensive but also exclusive in a very negative way.
So these children who become victims of exclusion on account of
their learning handicaps need to be treated on equal terms along
with their more fortunate peers. This can be done through creation

of inclusive settings in the school.

3.1 INCLUSIVE EDUCATION

The goal of education for children with disabilities is to prepare
them for a happy, productive and useful civil life. Perspectives on
the disabled and on their education have been changing. This
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Wbility gives foundation to g 0

octive on dis P A s .
ed;: min:ﬂ(:(‘h;:‘\-ould neithel; mc,l:::i drii;:bc]iz(sjichi] dren [:Wetfiznn Learning Disabilities and Inclusion
nor ﬁ‘.i“ the.n:g u(linr Siil::]o(;,::;itm & Saxeninggg‘or the, k(:ll%disnbility (Madankar, 2007: 8). The disabled children should be
as the inclusive ecuc ore usual way of (i - .8:, 4). Thy OL\.pmvidcd education with normal children instead of providing them
“inclusion’ ha.s become 4 md havin S)’ describing the ¢ e'skcduculion in special schools. They must feel that they are not inferior
to which pupils categorized as al:I g special educationa]n &0 normal children and this is possible only through inclusive
are truly integrated- I refe.rs to the extent to which 5 s¢ Oee\ education. It proves to be an altemative system with more openness
community welcomes pupils as full members of the groy U 2nd flexibility to accommodate learners with disabilities. A study
values them for Aj P

pre \
the contributions they make (Farrell & iy Qjon the impact of inclusive settings on reading and mathematics
2002: 3). :
indic

W achievement of special education students in inclusive settings

The philosophy of inclusive education is a paradi gmshit a.tes that' placement settings of special education students had
egregation to majnstreaming and integration to inclusion Ix: tfn a significant impact on their achievement (Siegel, 2007).

+0clugy Inclusive education helps in improving the general education

systern itself as every child with special educational need can be

benefited. Development of the capacity of the general educational

education is not a special education approach that shoy,

children with disabilities can be integrated in mainstream ey, al:‘m
i

system to meet the educational needs of children with a disability

is a main feature of inclusive education. Inclusive education proves

but it looks into how to transform regular education system iy

to respond to different learners in a constructive and POSitiv:m

(Pradhan, 2002:102). Inclusive education is neither segre a:-'ai?‘ b listic : h L ‘onal *ces fi

exceptional children to educate in special schools nor int g méj to be a real istic approach to maximize gducauona services for

them with ordinary students to the maximur ext niegraty) dxsablc.ed children, to enhance communication between dlsab_led and

< ucarion ta the exceptional children al .x ent but pf'cvxdm;\‘“ non-disabled children, to promote child-to-child learning, to
P children along with other childrey facilitate them to come to the school from home with other non-

fulfil the objectives i i {

nae o‘bjectwes 1." ademocratic way (Mohan, 2004:19(), | disabled children (Gupta & Sindhu, 2007: 10). During an evaluation

Inclusive education helps in improving the general educatix’ of the impact of a peer tutoring programme on social interactions
between students with autism and their typical peers in inclusive

astem itself as every child with special educational need ¢an i
nefited. Development of the capacity of the general e ducation] school settings, it was found that the students with autism showed
an increase in social initiations from their peers (Owen Deschryver,

systemt g ‘

isya mainof:]:st the quca_tlonal needs of children with a disabilil}f 2003

by 5 a?‘ re of inclusive education, Inclusive education prow ) . o .

e dre .ISIlC approach to maximize educational services il Inclusive education is an 1deglogy and not a programme.
ed children, to enhance e ; | Readiness of the general education system to accept prime

non-disab] g communication between disableda] ai ) . ; Ve E

o sabled children, to promote child-to-child learning R responsibility for education of children with disabilities,

acilitate them to come to the school from h l ith oth “;mi encouragement provided by the community for including children

m home with othe with disabilities in schools, readiness of parents of children with

disabled children (G
upta & Si :
indhu, 2007:14). disabilities to admit the children in local schools, basic knowledge

The Natio ; -l

inclusive edu::tlil;gh:y of Educé_ltion (1986) advocates providlf‘f of general classroom teachers about the education of children with

education for the sevi or the mildly handicapped and Spec" disabilities, openness to admission of all types of disabled children

that around 4 perce sl hfmdicapped children. It is estima® in schools irrespective of the extent of disability, higher enrolment

degrees and pe nt of Indian population suffers from varyi  rate of children with disabilities on par with that of non-disabled
arly 20 <0 children, ability of general classroom teachers to modify teaching

percent suffers from milder for™
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Jearning strategies 10 teach children with disabiliticy ele
considered to be the mi
education concept (Mani, 2010 11).

3.1.1 Need for Inclusion

Inclusion of students with special educational needs
becoming a matter of priority in the current educational Sccn;; 1
The concept of inclusion has emerged from the need and des; rﬂbi;-lo'
of providing cqual cducational opportunities to all childrep, n;l
envisions the imparting of cducation with teachers keeping in i
the diverse nature of their individual needs. The goal of i"clusind
is to prepare students to participate as full and contributing mcmbco :
of society. Inclusion involves increasing the participation of stuge y
in different cultural scttings, and communities in local sch y
(Reddy & Poornima, 2009: 1). L

It has now been advocated that disabled children should
cduca’cd in mainstream schools along with non-disabled X
For bringing the disabled and the disadvantaged closer to the S'(I:)}fml'
it is important to remove the barricr by bringing the con;: g
|nclus|0n' (Maitra & Saxena, 2008: 4), For inclusion to be .cpt :
be effective, all pupils must actively belong to, be Wclcor;cccan:;

and participate in a mainstream s : y
Ainscow, 2002: 3). m school and community (Farrell &

Inclusion is ¢ s Drecis
- intcgm(l)ir:;: ‘; ;"l‘;f ‘- precise anq refined form of mainstreaming
g (-'hildrcn’who .l:] process of integration and mainstrcaming,
of the school whereg flpt thpselyes according to the cnvironment
iereas in the process of inclusion, it is the school

i —eh—

I
Y.ﬂumlng Disabilities and Inclusion
\in paramelers of the success of incly ‘”LE’
By

improves the cducational system for
together in general education classrooms regardless of their learning
ability,
lcase study (Krause & James,
students
! physical integration, practice of individualizations etc for inclusive

which adapts | e b

rcquiremcz“ l::fpl(}’,l:wf' Ia(;ld facilities according to the needs and

. . > children. Once | . N b
integration i X ¢ inclusiveness is achi |
lhcrt wi||” un;)l mainstreaming will no longer be r*“ _dc‘f;lcyci,;
intor not be anyone left out to be integrated e smed §
O the regular educati X sgrate ai i
gular education scttings (Sa:kar & Ku(ri]r szlg(g)gc:;; !
" ar, 1 49). |

Inclusion is a ph;
b, a H
and community fr’n}:::]’:fiphy that brings diverse students, educators |
cducational imlilution;"fr," l(:jgclhcr to create schools ’zmd other |
to communit e OB aegepi ‘ |
e ptance, and belongingnes’
ecognizes that all students arc'leamcrs \(:/';E) bgﬂcf“ |
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rom meaningful, challenging, engaging and flexible curriculum
hat helps them to be successful in socicty, Effective inclusion
all learners by placing them

linguistic ability, learning style ctc (Salend, 2005: 6). Ina
2000) on inclusive practices of

with severe disabilitics, the identificd themes such as

practices and their components establish the foundation of improved

| status for children with disabilitics within their school and

community.

Social inclusion is concerned with reducing inequalitics
between the least advantaged groups and the rest of the socicty by
closing the opportunity gap (Gopal, 2009: 14). Collective action
by school authorities, ministry of social justice and corporate groups
becomes imperative if we want to have inclusive societies. Sothese
children who become victims of exclusion on account of their
disabilities, lcarning handicaps, Socio-economic deprivation etc
need to be treated on equal terms along with their more fortunate
peers.

Children with disabilities have as much right to education as
anyoneelse. It is the duty of the schools to provide for them (Chopra,
2009: 4). So it is necessary for schools to practise inclusion.
Providing education to children with learning disabilities in special
schools does not give a lasting solution td the problems faced by
them. Such special schools arc fewer in number and fail to make
their products integrate into the mainstream. The establishment of

special schools has turned out to be not only expensive but also
exclusive in a very negative way. This can be done only through
creation of inclusive settings in the school.

A more exciting and innovative way of thinking about inclusion
is based on the belief that all children have the right to belong to
the general education classroom. Inclusive education addresses the
common goals of decreasing and overcoming exclusion through
the acceptance of the right to education of children in all categories.
Creation of inclusive settings paves the way to empower the
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differently abled to cultivate their skills and make thejy con?

to society like their peers. "bulk
3.1.2 Teachers as Leaders in Inclusive Settings

A leader is one who influences a group towards g L

i

result. Leaders are recognized by their capacity to care for cuLl
clear communication and a commitment to persist, Accormh

i
Winston Churchill, “A leader is a person in a group wh, dl'ng
and coordinates task-oriented activities” (Thomag dir
Leadership can be defined as one’s ability to get others to ’W'l -
follow. Every educational institution requires good teac;llm
leaders at all levels. z

To actively engage as leaders in teachin i
proﬁ.:s.sional development, teachers need to be Pf{;v:gz;ﬂlng
requisite knowledge and skills to deal with f:motioWlllh
behavioural problems and set right intellectual deficiencies l']j[z‘l
leaders facilitate, empower, and support life-long learx;' o
Pedz}goglcal excell'ence among students. They can enga el: :
_llr% :;l;lt’:relr;d educguo.nal fields to strengthen student pex'tg'on':\(zfxfclzJ

T leadership is not a formal role, responsibility or set

perceived to be an accomplished teacher insié:

. who is o .
practice and one v pen to current educational theory and:i

ho is open to hj . . B
[he"; c:rc and support (SuI;ann:, télg(l)lot;xpectat1ons while offenng}‘_,‘
chools vary i ) ’ fi
of teachers. Thare%égg : dggree ® which they support the leadershi|
respected within the s:}? opinions of teachers are both valued |
ool. Teachers are recognized by both thel

Peers and administra
e tor .
contributions they makfafor the leadership roles they take andti

the classroom, one

i Also
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findings of the study conducted to determine the impact of
administrator and teacher leadership on the development of
exemplary arts programme and its role in school point to the
deterministic power of teacher over its programmes (Zoderayo,
2000).

Teachers have a very important role to play in moulding the
mindset of children with disabilities in such a way as to enable
them to convert their challenges into chances for the balanced
development of their psyches. They need to abstain from finding
fault with their children when they lag behind in their studies and
they must find out with the help of experts what hampers their
progress. They should identify the innate potentialities of their
children and encourage them to develop their potentialities to the
maximum extent possible. When differently-abled students get
enthused and encouraged to use their special skills, there is likely
to be less focus on their disabilities.

What is needed in the ultimate analysis to overcome disability
on the academic front is a positive image of oneself which alone
sustains one’s sense of worth. The preservation of this sense alone
helps one to hike one’s self-esteem which in turn contributes to
academic success. Recognition of a pupil’s learning disability and
in the creation of a congenial atmosphere helps the disabled learner
to lessen the severity of his or her disability. By choosing materials
and activities suited to their level of learning and by stimulating
their urge to bring out their best, teachers can help these pupils to
turn their difficulties into special opportunities to be model
achievers. When this category of pupils experience success, their
self-confidence level is raised along with their self-esteem which
in turn makes it easy and feasible for them to find their way for the
attainment of their goals (Kumar & Raja, 2009 b: 18). If
schoolteachers gain the insight into the difficulties their pupils face
and display the qualities of leadership needed to bring these children
out of their isolated world and help them bring out their best, these
children can be enabled to integrate into the rest of society and
achieve positions of eminence.
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32 INTEGRATED EDUCATION

Education must be a part of the child’s total programpmq
requires successive integration to help him/her o dcvnd it
intellectually, socially, emotionally as well as Ph)'Sicauy ?T p
success of an educational programme depends upon imegrati'o '
«chool setting. In integrated settings, the focus is on how to ﬁtnl
children into the regular education programmes (Sankar & K, the
2009: 49). Integrated education focuses on the deficiencies O;Har,
child. For comprehensive planning of each child, it is necessy, the
Qcﬁp;_spcciﬁcally as possible, the child’s educational asSeter to
liabilities, to attempt to determine causes of educational disabi Iftl:

and to search for methods of correction or compensation

In integrated education, the disabled childre
along with. normal children. The term 'integrati:n?tstfgn:it;;asses
process of .mtegration of disabled children in the same educat's e
setting. It is similar to mainstreaming which refers to int ",
the dxﬂ‘erentl)_' abled children into regular classes and he] :]gratmg
;t;oax;ih sp:tcl:a}xze;i] techniques. It is based on the philgsoﬁl:;]:eg;
= pmfnpste n;;); ;oatr;: ::p]lemepted through individual planning
R el (Pramrc):ela, ) og;f?/l)l.lg, achievement and socig]

Integrated education is d

_ In efined as an educati

. . : cational

o »:ll:;]cel: :xc:r;t)uonal ch'lldren attend classes with nomll)z:l0 fl:?ll:me
part or full-time basis, Such strategy is always thouglrt1

of as social i i i
ntegration or academic integration or both. It means

the placement of dj

sab i i :
specialised educatioa:la]le(:):lh 'k;;e(;’ e sobesl wilings %
Integrated education Isane b sorvices (Mohan, 2004 188) v‘
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abilitics under the umbrella of educational services
09: 52). The government of India launched the
first major scheme to promote integrated education called Integrated
Education for Disabled Children in 1974. It was primarily directed
at education for children with visual and hearing impairments.
Project Integrated Education was the second government scheme
in 1987. It was a more broad-based version, including children
with learning disabilities and severe disabilities (Ruth, 2009: 121).

Integrated education programme purports to provide
educational opportunities for the disabled children in common
schools to facilitate their retention in the school system. Under the
scheme, educational programmes are provided to disabled children
who can be integrated in the general school. Through this
programme, children are given benefits such as boarding and
lodging charges, allowances for books and stationary, uniforms,
transport, escorts for severely handicapped etc. Also support
services like resources or itinerant teachers are provided. The
objective of integrated education is to integrate the handicapped
with the general community atall levels as equal partners, to prepare
them to face life with courage and confidence (Murickan &
Kareparambil, 1995: 721). Disabled children who are placed in
hould also be integrated in common schools once
communication skills and daily living skills at

with dis
(Madhusudhana, 20

special schools s
they acquire the
functional level.

The general e
education of all types of children including that

ducation system acknowledges the fact that
of children with

“ disabilities should come under the mainstream education. In the

special school concept, the special education component is apart
from the general education whereas in integrated approach, itis a
part of the general education. Inclusive education goes one step
further in which the special education is an integral part of the
general education system (Vijayan & Geetha, 2006: 25).
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The basic academic skills that are needed for leal‘ning
reading, writing and arithmetic. Arithmetic skill is the one that ;
very much needed for doing calculations in mathematics. By d Is
a solid foundation in mathematics requires different Skil?s
Mathematics is a subject which requires various skills such
perceptual reasoning, verbal reasoning, counting and calc“laﬁnas
It is essential to develop these skills among the schoolchildren fgl:

their academic achievement.
Not all children are made the same. Learners with i
. : are mad . multifarj
ar{thmenc-rclated disabilities are found in most schools 'ia'r}:ous
childrea may face difficulties in one or more areas of si(illses;
arithmetic. As a result, the schoolchildren may lag behind in the(')
:Eﬂuieo?g le.ammgt.h'lhey may find it difficult to achieve the basilz
oing arithmetic calculations. Dyscalculi i

. . . tions. a or arithmetj
::]s:;c‘ijer[ isaless wnde!y known disability, similar and potenlt]ii::ltllc
dysphmz othzr Iearn%ng disabilities like dyslexia, dysgra, hiy
iy ﬁ;e jspraflal and is often not identified Lear?xin:

SC I3 - *

ey yscaiculia are either not understood or ignored in

Dyscalculia i o
in making ma[;iai;:tl'e:nmg dlS{)rder that causes severe difficulty
are not mastered, schlc 1 cz?lculanons_ If basic mathematical skills
» Schoolchildren may find it difficult in moving on

to more advanced m
athemati S
schools may lack the atical applications. Most children in
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Dyscalculia

» comes from Greek and

“counting badly”. The prefix “dys _
lculia” comes from the Latin
, Thus the term dyscalculia

regard to counting

means
means “badly”. The suffix ‘“ca

wcalculare” which means “to count”
was considered as a difficulty with
(http://cn.www.wikipedia.orglwiki/Dyscalculia).

Dyscalculia was first discovered in 1919 by Salomon Henschen,
a Swedish neurologist who found that it was possible for a person
to have impaired mathematical abilities that did not affect
intelligence in general. It is also referred to as developmental
arithmetic disorder and “number blindness”. Dyscalculia
is a lifelong condition that is likely to show up early
(http://www.connectwithkids.com/).

A study was first conducted on children in 1974 by Ladislav
Kosc in Bratislava on dyscalculia. His findings showed that
Dyscalculiaisa structural disorder of mathematical abilities. Later
many studies were conducted on dyscalculia and various results
were got regarding the symptoms of dyscalculia, the problems faced
by children in learning arithmetic and the overlapping of dyscalculia
with other learning disabilities (http:llstgabss.netISpecialNceds/

index.php/).

4.2 DYSCALCULIA - THE CONCEPT
Dyscalculia is a learning disorder which hinders the ability to
acquire arithmetic skills that are needed to perform mathematical
calculations. It is a specific learning disability in which pupils face
severe problems in the acquisition of mathematical skills. Many of
the children with learning disabilities may be found to exhibit
serious learning difficulties in mathematics primarily related to
mathematical calculations and mathematical reasoning. The
difficulties that children face in the learning process have begun to
has become a real educational handicap

attract serious attention. It
oday’s society (Kumar & Raja, 2009 b).

and a widespread issue int
ct somewhere between 3% and 6% of the

Dyscalculia may affe
istics refer to children who are purely

total population. These stati
dyscalculici.e. they only have difficulty with mathematics but may

have good or even excellent performance in other areas of learning
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Dyscalculia can occur developmentally as 4 genet; h
learning disability which affects a person’s ability tolca] i
remember or manipulate numbers or number factg I“Ilders ‘
pupils across the whole IQ range and the s“fferer's t Octyy
difficulties with time, measurement or spatial reasop; Oftep
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confusion and an inability to discriminate notational signs and
symbols. Dysfunctions associated with the left temporal lobe are
characterized by difficulties with complex operations involving a
sequence of steps, or mental or oral calculations or reasoning '
(Nakra, 1996: 159). Lesions of the parieto-occipital areas of the
left hemisphere are likely to be related to disabilities in counting,
ordering or reading numbers. Posterior right hemisphere lesions
may result in spatial difficulties associated with poor computation
skills (Reynolds & Janzen, 2000: 633).

4.3 DYSCALCULIA - MEANING

Students with learning disabilities frequently have difficulty
with mathematics computation and problem solving. Many of the
learning-disabled children may be found to exhibit serious learning
difficulties in mathematics primarily related to mathematical
calculations and mathematical reasoning. Dyscalculia is the most
widely used term for the learning problems and difficulties in
mathematics faced by the learning-disabled children (Mangal, 2007:

249).

The ' word ‘dyscalculia’ means literally a ‘disorder in
calculation’ (Hannell, 2005: 2). It is used to describe the specific
difficulties in learning mathematics. Dyscalculia is a broad term
that refers to a wide range of life-long learning disabilities involving
mathematics or simply, severe difficulties in mathematics. It is a
condition that affects the ability to acquire mathematical skills. It
includes all types of mathematics problems ranging from inability
to understand numbers to inability to apply mathematical principles
to solve problems. Dyscalculia involves inability to understand the

meaning of numbers and quantities (http:learningdisabilitiesa

bout.com/).

Specific learning disabilities like dyscalculia calls for focused
instruction and guidance. A child with a learning disability has
problems in most types of subject matter while a child with a
specific learning disability has a major problem with one type of
subject material like arithmetic (Jaya & Geetha, 2004:1).
Dyscalculia is a specific learning disability that is marked by
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The diffetent types of developtemal dysaloulia ase:

(1) Verbal dyscalculia
(i) Practogonistic dyscalculia

(i) Lexical dyscalculia
(iv) Graphical dyscalculia

(v) Ideognostic dyscalculia

(vi) Operational dyscalculia
(vii) Sequential dyscalculia

Verbal dyscalculla refers 1o the difficulty with verbal use of

mathematical concepts, Children with this type of dyscalculia may

he able to carry
they may not be able to vertally name the signs, sy

counting of the numbers and different items.

out normal mathematical calculations, However
mhbols or 1o do

Practogonistic dyscalculia refers o the dif ficulty in converting

one’s arithmetic knowledge to actions or procedures in relation to

quantities.
Lexical dyscalculia is the difficulty in reading mathematical

symbols and numbers.
Graphical dyscalculia is nothing but the difficulty in writing

mathematical symbols.

Ideognostic  dyscalculia denotes
| ideas and relationships.

comprehending mathematica
Operational dyscalculia refers 10 the difficulty in performing
basic arithmetic operations. It is also associated with difficulty in
applying rules of mathematics during mathematical operations.
Children with this type of dyscalculia also have confusion in
mathematical symbols.
Sequential dyscalculia re
according to sequence. It is
calculating time, checking schedule,

measurement.

the difficulty in

fers to difficulty to count numbers

also associated with difficulty in
tracking direction and taking
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Numerous investigations are being done by scientists to i |
(g

the exact causes of dyscalculia. Investigations are done in g,

domains such as neurological deficits and deficits in \Vorke' )
memory. Learning disabilities like dyscalculia may be inherjt dl ‘
can be caused by problems with brain development. EXpoque 1
prenatal or environmental traits may also play arole. O(llcr;:qre )
may be short term memory being disturbed or reduced nnk" us. :
difficult to remember calculations (http://en.www.wikipedtia ]:,gg) ‘

D)iscalculia involves disturbances of quantitative think;
stemming from dysfunction of the central nervous system, [ :
not include .limited intellectual capacity, primary la-ntdoe;
(d[l{scor:(:]r;‘ a;)(ljcly or poor teaching as causes of arithmetic fﬁil;:i
(* :] ol sc ause:;n[zcn. 2QOO: 633). This disorder results out of
i :)i;e;zl:l fn::ns of the_b.rain. Right hemisphere
(hnp://www.indiaparcming.coni/;{] Heauiring michamatical

So
e . rs as causes of dys '
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i genc:.!ructural dfsoncr of mathematics which has its
Thes thon b S:rco?];co:sm'un'onal disorder (Nakra, 1996: 159).
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yscalculia, They may affee (e learning disabilities like
¢ learners directly or indirectly.
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particular classroom or school. They differ from one another in
their ability to understand, reason, express ideas and so on. The
reacher in a school can casily find these differences among children.
some students learn with high speed while some others learn ata
ace. Thus there are wide individual differences among

very slow p
¢ which contributes significantly to these

pupils and it is intelligenc
varying differences.

If we try to analyze the factor which determines the success of
an individual’s activities, we can by all means say that cognitive or
mental abilities have a dominant role to play in the success or failure
of the activities. It can be said that intelligence is the major factor
which contributes towards achievement, adjustment and character
formation. Intelligence helps an individual to meet the general life
situations in a successful way. According to Stern, “Intelligence is
a general capacity of a person to adjust his thinking to new
requirements. It is a general mental ability to new problems and
conditions of life” (Mangal, 1985: 231).

In spite of having average or above average intelligence, many
children perform poorly in academics, especially in arithmetic. A
child who is otherwise intelligent but does not meet the expectations
of parents or teachers in academic activities has been the subject
of research all across the globe (Karanth & Rozario, 2003: 30).
Children with learning disabilities experience even greater difficulty -
in mathematics than their peers with normal abilities. Recent
investigations in this field have shown a person of normal
intelligence can easily cope with this subject. Mathematical ability
has nothing to do with general intelligence and it requires no talent

at all (Geetha, 2006: 8).
Dyscalculic children may have average or abave average

intelligence and also they may be slow learners, average leamers
oreven gifted children. These children are at-risk for being seen as
less capable than they are. However they have the general ability
to learn that is comparable to or higher than many of their peers
(hltp://www.lcnrningdisabilities.about.com). But they apparently
cannot use information transmitted by the senses to the brain as
accurately as most other children. Therefore they may do poorly in

school or not as well as they can.
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Intelligence goes on growing up to 16 or I8 years of 5
cl

the Intelligence Quotient (1Q) for most of the individualg re,
constant (Mangal, 1985: 246). Primarily, IQ provides a ::r 3 |
10

knowing how bright an individual is as compared with higs,
age. Dyscalculic leamers who are weak in mathematics Can:
ot

considered as less intelligent. Dyscalculia can be found in

of any 1Q, from low through high. It occurs in pupils ‘ | p
whole [Q range and the sufferers often have difficulties Withss‘ )
measurement or spatial reasoning. [n most cases, the IQ levte

dyscalculic learners is found to be normal. An individual coylgy

intelligence. According to Kosc, true d i

‘ S scal

using the formula T
Mathematical age

Math Quotient =
Chronological age

. Ln:;\;ﬁ;lil: :{t«::e quot;;zt is seventy to seventy-five or lowe,
' ge or above intelli A
display dyscalculia (Nakra, ]996:31"23;86 e ]

a spectrum. All students are unj
: -/ € unique and have their o i
prhamctcocming ;r ] tfi‘:r;a:;ar:wnsn_cs like visual defic:‘t:1 difl;lilj
disabilities, memory dc'ﬁ _audflory-p rocessing deﬁcits’ rf]ot
ciencies, attention deficits expre,ssiv ‘:;
; e an

receptive difficulties iti
£ , cognitive tac
manife e m tive |
st themselves when they are learni;elg n?g:hlltlve issues ete
athematics,

ability to make i
sense of information taken in through th
ugh the eyes.
| information is

Spatial percepti
i ption
objects in space with rcfii:g:es the ability 10 acc
W other objects Stu;cmely o
' nts with spatial
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problems may have trouble in putting decimals in right
of fractions and differences in size and shape. They
difficulties with identifying spatial patterns and in
three-dimensional figures in a two-dimensional way.
h perceptual deficiencies are also found to have the
als in which they find difficulty in reversing digits
d transposing them (http://www.dyscovery.co-

roCCSSiﬂg

Students Wit
roblem of revers
and regrouping an

uk/)-
Figure ground is the ability to identify an object from a

f other objects. Students with figure-ground
ally lose their place on a page, mix up parts of
different mathematical problems, and have difficulty in reading
multi-digit numbers, differentiating numbers and in copying shapes
or symbols (Jaya & Geetha, 2004: 6).

Auditory processing disorder refers to hindered ability to
analyse, interpret and process information obtained through the
ear. Students with auditory processing disorder have difficulties in
sorting out auditory information. These students may exhibit several
difficulties while learning mathematics. Auditory discrimination
deficits interfere with a student’s ability to decipher numbers that
are spoken. Students with auditory processing disorder have
difficulties in writing numbers on dictation, hearing number pattems
etc Jaya & Geetha, 2004: 6).

Attention deficits are characteri
difficulties in attention span, impulse control and sometimes
hyperactivity. These disorders cause difficulties maintaining
attention to steps in algorithms or problem solving as well as to
essential instruction ina mathematics classroom. The students with
this disorder have difficulty in switching from one operation to
another or may be attending t0 too many things at once (Sliva,

2004: 21).

difficulties typic

zed by serious and persistent

Motor skill deficiencies refer to the hindered ability touse and
les in order to move and

coordinate large and small body musc

manipulate objects. This type of disability shows itself when
students write numbers and letters illegibly, slowly and inaccurately.
Students with this disorder have difficulties in writing in small
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paces because they rend to write rather large. Also they
difficulties in writing numbers legl
(Jaya & Geetha, 2004: 7).

b

l; )¢ IV

bly, and with speed and ‘lccuﬁ
L

Students with dyscalculia also have difficultics with expreg, |
or receptive language processing. Expressive difficulties inc[;i\\.
difficulties in oral drills in arithmetic, completing counting lils‘
and in explaining verbally why a problem is solved in a cpyl

manner. Receptive difficulties include difficulties in relay;
arithmetic terms to meaning and in solving word problems (sl-n
2004: 22-23). p
Memory deficits refer to a hindered ability in remembey,
information. This difficulty may also contribute to St\ldem'
|

performing poorly when reviewing past material and when agkg

to complete a variety of problems on several different concepy
Memory deficits may manifest themselves as short term memgs
and long term memory. Deficits of long term memory inclu(?
remember-ing routine work, recalling tables or linking dil"l"eree
mathematics topics (http:/www.edfac.unimelb.edu.au/eldi/). )

' Cogr_unon refers to the ability to comprehend and inf
information and metacognition refers to the ability to thi ;r
Stu_dcnls.who have difficulties in these areas lack aware E
basic skills, strategies and resources necessa el
fnathematics tasks. These students have d
information and identifying,
strategies to solve a mathe

: ry to complete
: ifficulty in organizing
se!ectmg and generalizing appropriate
matical problem (Sliva, 2004: 24-25).
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of mathematical signs and s
to remember and grasp mat

found 0 exhibit various signs and
p (:)ms include as poor understanding
ymbols, reversal of numbers, inability

sequences etc. There ar, somatical concept,rles, formulae an
may have in thejr malh:n? f:fn 0 o'f g signs dyscaloulc
include: atical difficulties (Hannell, 2005). These
*  Slowness in giving answ,

p €rs to m . - ‘
comparison to other learners Allicmatics questions' 1
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.+ Difficulties in mental calculations
. Using fingers to count simple totals, mistakes in interpreting
word problems
. Difficulty to remember basic mathematics facts
. Losing track when counting or saying multiplication tables
. Difficulty in remembering the steps in a multistage process
. Difficultics with position and spatial organization
The most prominent symptoms (http://stgabss.net/
SpecialNeeds/index.php/) are listed below:
. Difficulty in adding, subtracting, multiplying and dividing
. Difficulty in following directions (east, west, north, and south)
« Difficulty in conceptualizing time and judging the passage of
time
« Difficulty in estimating measurement of objects
Eg. Difficulty in measuring the length of lines or angles
« Inability to understand the concept of fractions, place value
and quantity, number lines, carrying and borrowing
Eg. Inability to understand the fractions like 2/3 or 1/3
The other symptoms (http://www.ncld.org/) of dyscalculia are:
+  Confusing the mathematical signs and symbols
Eg. Confusing the signs + and x or confusing the symbols >
and <
«  Difficulty in comparison of sizes and shapes
Eg. Difficulty in comparing the sizes of objects like pencils
« Difficulty in performing basic arithmetic skills like counting
Eg. Difficulty in counting various objects (counting as 9 or 11
instead of 10)
«  Problems in differentiating between left and right
« TInability to work with decimals
+ Inability to estimate number quantities
«  Difficulties with measures and conversion of one measurement
to another
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« Difficulty in identifying similar signs and Numery)
. . . . . s
Eg. Difficulty in identifying the numbers 6 and 9
« Difficulty inidentifying similar geometrical sha _
in identifying three-dimensional figures Pes, dj

Eg. Difficulty in identifying shapes like square or =
Ctap
Ble

fﬁcuj

« Inability to organize objects in a logical way
« Inability to comprehend financial planning or budget;
« Difficulty in converting one’s arithmetic knowledge ¢ - :
« Difficulty with verbal use of mathematical concepts i

4.9 PROBLEMS FACED BY DYSCALCULICS

. There are numerous learning problems

in dmpg mathematical ca]culatigns. Matlf:rcne:ti?:;,ldy?calsuu

cor:n?n§e .compultational problems in addition sdlsablliﬁ

rrlll: tiplication or division and failure in application o% m ety
es and conceptual problems such as poor u athemaliy

diffi : SN nd !
culty in discriminating relevant and irrelevant ear:tandmg
pects

Integration, either for writing or for n
on-

(Chadha, 2006), verbal motor skill

Dyscalculia exj

i . exists in

ivolving specifie e = umber of dj -

Dyscajcgl- pecific difficulties n soy; ifferent varieties, each
ulics often requi solving mathematical tasks.

Ie excessiy
e .
mental strain to carry out ever
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si.mplc a'rithmclic tasks. They count using their fingers as a visual
aid far into the upper grades. Along with these automatisation
difficulties, linguistic difficulties may also be involved with
dyscalculia. These may manifest as difficulties in understanding
numbers or numerical symbols. Another form of dyscalculia
involves planning difficulties that lead to failure to carry
out computations effectively. Dyscalculics may have difficulties
with following a clear strategy in solving arithmetic problems
(http:llwww.dyscalculiainfo.org/index.htm).

Dyscalculic learners face severe difficulties in learning
mathematics. Students with dyscalculia have a difficult time in
visualizing‘ numbers and often mentally mix up the numbers,
resulting in what appear to be “stupid mistakes”. Another problem
that the dyscalculic learners face is sequencing. Students who have
difficulty in sequencing or organizing detailed information often
have difficulty in remembering specific facts and formulae for
completing their mathematical calculations (http://www.as.wvu.
edu/~scidis/dyscalcula.html).

Arithmetic involves recognizing numbers and symbols,
memorizing facts, aligning numbers and understanding abstract
concepts like place value and fractions. Any of these may be difficult
for children with learning difficulties in mathematics. Difficulty
may be found in performing basic arithmetic skills such as adding,
subtracting, multiplying and dividing. Dyscalculic learners confuse
mathematical signs and symbols and have difficulty in grasping
and remembering mathematical concepts, rules, formulae and
sequences, When reading, writing and recalling numbers, they make
several mistakes such as number additions, substitutions,
transpositions, omissions and reversals. Dyscalculia affects a
person’s ability to understand, remember or manipulate numbers
or number facts and the sufferers often have difficulties with time,
measurement or spatial reasoning. Dyscalculic learners may have
difficulty only with mathematics but may have good or even
excellent performance in other areas of learning (Kumar & Raja,

2008: 90). _
Dyscalculic learners may have difficulty in understanding
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As mathematics learning continues, school children with
mathematical learning disabilities may have difficulty in solving
basic mathematical problems. They may struggle to remember and
retain basic mathematical facts and could have trouble figuring
out how to apply their knowledge and skills to solve mathematical
problems. If basic mathematical skills are not mastered, many
teenagers and adults with dyscalculia may have difficulty in moving
on to more advanced mathematical applications.

410 VISUAL PERCEPTUAL DIFFICULTIES OF
DYSCALCULICS

As with other types of leamning disabilities, dyscalculia is said

to involve the language and visual processing centers of the brain.

A mathematical difficulty may be related to visual spatial confusion.

Researches show that visuospatial functions and right hemisphere

functioning affect the numerical information and skill in interpreting

information. The tactile perceptual, visual spatial organization and

psychomotor skills are the building blocks of higher order formation

and problem solving abilities in children (Karanth & Rozario,
2003: 56).

Visual processing disorderisa condition that affects the ability
to learn mathematics. Pupils with visual spatial difficulties may
understand the essential mathematical facts but may have difficulty
in putting them down on paper in an organized way. Visual spatial
difficulties can also make it difficult to understand what is written
on a board or in a textbook challenging (http//www.1donline/).

The most noticeable difficulty faced by the dyscalculics
involves the inability to visualize and identify numbers and
mathematical situations. Young children who are dyscalculics can
have difficulty in number sense, in sorting objects by size or shape,
and in comparing and contrasting certain mathematical concepts.
Dyscalculics have a difficult time in visualizing numbers and often
mentally mix up the numbers, resulting in what appear to be “stupid
mistakes™. Also they may have spatial problems and difficulty in
aligning numbers to proper columns. They may have poor ability
to picture mechanical processes such as the location of numbers
on the face of a clock (htthIwww.as.wvu.edul).
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In order to solve mathematical prol_)lem:i. a child has to |,
the foundation skills of mathematics hk'e V.lSlla‘ perception gy,
visual memory. Visual perceptual difficulties include lde“ﬂﬁcaliun
of similar signs and symbols, identification of similar geometr,
shapes ete (bitp://www.dyscovery.co.uk)). Children who confyg,
the signs +, — X etc may have a problem of visual discriminmi(,n
of forms or visual discrimination of position in space. A child wh,
has directional confusion such as remembering or differentiating
right and left may have a problem with visual discrimination of
position in space (http//www.learninginfo.org/dyscalculia.htm),

Dyscalculics may have disturbances in  visual-motor
integration, either for writing or for non-verbal motor skills,
Frequently dyscalculics are poor in social perception and in making
judgements. They may be unable to pick up or give non-verba]
cues, often a part of social communication. Some dyscalculics are
found to have a disturbance in body image and lack a strong sense
of direction (Reynolds & Janzen, 2000: 633).

411 DYSCALCULIA AND OTHER LEARNIN
DISABILITIES :

Qmage to tlie dominant hemisphere leads to dyscalculia,
?immﬁd& W]Il)h disorde.rs of language, particularly dyslexia and
hz n;g;is-a;;: | yscalculia generally is more marked in left-
mﬂg eri:j estons and frequently is associated with difficulty in
uoweié :l?jy S:;:nhi number S)fmbols (Q‘Ha:e et al, 1991: 357).
e .[he congiﬁocr?sn ?)cfr:lérml posterior left-hemisphere lesions,
intellectual deficit. Several mseﬁcitlsaingi?agt;apma, el

difficulties can also > that specific learning
2006: 39) co-occur from independent causes (Gifford,

Researches i
compared 6 :l:se l:n[:l;eo?r ea gf mathematical disabilities are less as
is largely on reading am;ea Ing and writing disabilities. The focus
quantitative aspects of th y :j_"“g and less attention is given to the
because mathematics s se;n e (Nak_ra' 1996: 157). Perhaps it is
where it is more normal " asan ntrinsically challenging subject,
and therefore acceptable to have difficulties
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(Hannell, 2005: 4). If the disability is due to a specific
developmental dyscalculia, the child may well not be referred for
assessment because such a disability is much more socially
acceptable than an inability to read or write, and is not thought to
be a serious educational problem (Gordon, 2002: 1992).

A few studies claim that dyscalculia is more common in
children than dyslexia or word blindness. But unlike dyslexia, very
little is known about its prevalence, causes or treatment
(http://www.topnews.in/). Recent evidences show that dyscalculia
is just as common as dyslexia or dysgraphia and yet it is not as
widely recognized by teachers, parents, school authorities or by
the government. Hence dyscalculic learners require special
education in the same way as dyslexia or dysgraphia (http:/
www.bdadyslexia. org.uk/dyscalculia.html).

4.12 INFLUENCE OF DYSLEXIA ON DYSCALCULIA

Difficulties in reading may cause problems in doing
mathematical calculations. It is necessary to clarify the relationship
between arithmetic and reading disabilities. It is possible that
memory processes involved in learning letter clusters are those
also used to learn arithmetic symbolism. Research studies show
that rapid retrieval of abstract knowledge from long term memory
is also likely to be shared both by literacy and arithmetic learning.

As mathematics learning continues, schoolchildren with
language processing disabilities may have difficulties in solving
basic mathematics problems. Language processing disabilities can
make it hard for a person to get a grasp of the vocabulary of
mathematics. Without the proper vocabulary and a clear
understanding of what the words represent, it is difficult to build
up mathematical knowledge.

There is a considerable overlap between the two disorders -
dyslexia and dyscalculia. Dyscalculia is like dyslexia for numbers
which refers to the inability to visualize words or symbols
(http:llwww.bdadyslcxia.org.ukldyscalculia.html). Children \a_rho
have difficulty in literacy skills also have trouble with mathematics.

It has been estimated that 40 percent of dyslexic children can also
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have trouble with learning Mathematics (Pollock & W“”er,

1994: 122). "
Disabilities in mathematics are s complex as those associat, d

with reading and may be dependent on re_a(_iing a'bilitt:e‘s A difﬁcult}’
with mathematics may be due to an individual’s ability to proceg
lancuage or read numbers. Researches suggest .that Somewherg
tset:\-ee;l 20and 60 percent of pupils have both the filsorders. Deficitg
in language and memory may create problems in the acquisitjoy,
of mathematics and literacy skills (Hannell, 2005: 4). It has beep,
estimated that five percent of elementary schoolchildren have 5
disability in reading while six percent have disability j,
mathematics. In the majority deficits, reading and calculatiop
deficits are seen together (Karanth & Rozario, 2005: 52),
Dyscalculia is like dyslexia for numbers which refers to the
inability to visualize words or symbols. But unlike dyslexia, very
little is known about its prevalence, causes or treatment. Compared
with dyslexia, very little research has been focused on the problems
of dyscalculic children’s difficulties and how to overcome them.
Recent evidences show that dyscalculia is just as common as
dyslexia and yet it is not as widely recognized by teachers, parents,
school authorities or by the government (http://www.topnews.in).
Hence dyscalculic learners require special education in the same
way as dyslexia.

4.13 TREATING DYSCALCULIA

Ignoran A
¢ 2bout leaming disability Jjke dyscalculia is very
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much prevalent these days and does a Jot of harm through delay in
intervention. Parents, teachers, administrators and educational
planners at all levels have a great role to play in the minimization
of difficulties in learning. Teachers need to provide their students
with positive role models and consistently treat individual
differences and needs with patient acceptance and special effort.
They can bring to the attention of their pupils the anecdotes from
the lives of great personalities like Thomas Alva Edison, Albert
Einstein and Winston Churchill who in spite of their special
difficulties in learning like dyslexia, dysgraphia or dyscalculiarose
to achieve their spectacular goals in their careers as scientists,
mathematicians or statesmen (Kumar & Raja, 2009 b: 18).

Visual perception, visual memory and logical thinking are the
most important foundational skills needed for learning mathematics.
These fundamental skills have to be mastered by means of adequate
training and practice. Visual perception and visual memory are
important mathematical skills to master visual spatial relationships.
To be really competent in acquiring mathematical skills, one needs
to visualize clearly numbers and mathematical situations (Kumar
& Raja, 2008: 93). Special help can be given to dyscalculics to
visualize mathematical problems. They can be helped to understand
the problem by looking at visual information provided through
pictures, charts, diagrams etc (Kumar & Raja, 2009 c: 243).

Most individuals with dyscalculia need help from a teacher,
tutor or therapist specially trained in using multisensory or
structured approach to teaching. It is important for these individuals
to be taught by a systematic and explicit method that involves
several senses at the same time with visual, auditory, tactile and
kinesthetic elements. Special education services may help
dyscalculic learners to overcome their problems. There is a great
need to generate a base of qualified special educators equipped
with skills to diagnose the learning disability and craft a coping
strategy (The Hindu, October 30, 2008).

Schools can implement certain academic accommodations and
modifications to help the educationally backward children to catch
up with the rest of the class. For instance, introducing mathematical
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LEARNING STYLES

Learning is one of the important mental functions of human
beings. It relies on the acquisition of different types of knowledge
supported by perceived information. It is thought to be a proce;s
of acquiring knowledge, attitudes cr skills from study, instruction
or experience. Leaming prepares the leamner to deal with any
situation with new knowledge, skills or new methods of approach
The changes in the process of learning are always produced through
some activity, experience or training. Through learning, the
behaviour of an individual is changed through direct or indirect
experiences. The scope of learning is very wide. Learning modifies
one’s behaviour cognitively, conatively, or affectively. It occurs in
schools and everywhere else that children experience their world.

There are different types of leaming such as perceptual learning,
conceptual learning, associative learning, appreciational learning,
skill learning etc. Many factors are responsible for the learning
such as factors relatad to the learner, factors related to the leaming
material etc. The factors related to the leamer could be both
physiological or psychological which influence the learner’s
physical state, intelligence, interest, mental health, leaming capacity
etc. Factors related to the learning material include way of
presentation of the content, appropriateness of the content etc. Also
school factors like physical feares of the school. school
environment, teaching methods and techniques etc influence
learning.

5.1 LEARNING STYLES - MEANING i

A style is a preferred way of using one’s abilities. Leamning
styles are not abilities but they are preferences in how one uses his/
her ability (Santrock, 2001: 145). They are preferred ways of
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rudving and learing wuchas using pictures or text, Working
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or with other people.
qtuations and so o Some
that students leam more whent
and manner (Woolfolk, 2004: 121).
A way a student learns can be considered as a learning style,|
) { way of responding to and using Stimuli‘il
Learning styles are characteristic ways 0';
approaching material, based ona person’s cultural b“Ckgro_u" din
unique patgm of abilities (Feldman, 2004: 185). Learning Stylei
acomponent of personality characteristic that is innate and affecteg
by an emvironmental factor and evolves over a period of tirg
According to Curry, an individual’s learning style is a di Stinctive.
and habitual manner of acquiring knowledge, skill or attitude
through study or experience (Bhardwaj & Gupta, 2006: 75).

52 DIFFERENT TYPES OF LEARNING STYLES

There are different types of learning styles. Some people leam
best [hrqugh one learning style while most people learn best through
a;ombmauon of two or more learning styles, but everybody is
different.

proponents of learning styles belie
V

hey study in their preferred settjy
B

is 2 student’s consisten
the context of leaming.

‘ A vx_-ell-balanced intelligent child is able to develop all the types
of lcamnpg styles. There are many ways to train the different types
of learning styles, but training the cognitive skills is found to be
310;: ;::ﬁloonanltl. Even though most learners use a combination of
Knowing 1. dsijn;: '[hei’i usually have a clear preference for one.
for stude:nts of an TZ:H 'll"r}:g the types of learning styles is important
of leaming sivle Y T_e. e students have to understand their type
stressful in th fu‘tBar ¢ SO'l}Tat‘leaming becomes easier and less
ather types of leamuir::' But it is important (o train and practise the
as cffectively s posii:)[l{aleilso .that the children can utilize them
learning-styles-faq.htm). (http:/iwwwlearningex com/types-of-
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5.2.1 Kolb’s Theory of Learning Styles
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arning theory explains about four learning styles which
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are based on foulr approaches to learning such as concrete
experience, .rcﬂccuve observation, abstract conceptualization and
active experimentation. The four learning styles explained by Kolb
on the basis of these approaches are the converging, the diverging,
(he assimilating and the accommodating learning styles respectively
(hup:/lwww.busincssbal!s.corn/kolbleamingstyles.htm).

Convergers are characterized by abstract conceptualization and
active experimentation. Pupils with convergent learning style think
about things and try to put out their ideas to see if they work in
practice. Divergers tend towards concrete experience and reflective
observation. Pupils with divergent learning style take experiences
and like to gather information. Assimilators are characterized by
abstract conceptualization and reflective observation. Pupils with
assimilating learning style have the most cognitive approach who
prefer to think than to act. Accommodators use concrete experience
and active experimentation. Pupils with accommodating learning
style have the most hands-on approach who prefers to do things
than to think (http://www.en.wikipedia.org/wiki/Leamning _styles).

5.2.2 Multiple Intelligences Theory of Learning Styles

According to multiple intelligence theory, there are nine basic
types of intelligence such as Visual-spatial, Verbal-linguistic,
Logical-mathematical, Bodily-kinesthetic, Musical-rhythmic,
Interpersonal, Intrapersonal, Naturalistic and Existential.

Visual-spatial area deals with spatial judgement and the ability
to visualize with the mind’s eye, so to speak (http://en.wikipedia.
org/wiki/Theory_of_multiple_intelli gences).

Verbal-linguistic area has to do with words, spoken or written.
People with high verbal-linguistic intelligence display a facility
with words and languages. They are typically good at reading,
writing, telling stories and memorizing words along with dates.
They tend to learn best by reading, taking notes, listening to lectures,
and discussion and debate. They are also frequently skilled at
explaining, teaching and oration or persuasive speaking. Those with
verbal-linguistic intelligence have high verbal memory and recall,
and an ability to understand and manipulate syntax and structure.
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experience), and are generally 900‘-1 i_" physu-:ul activities, 'rheg
may perform well in practical activities and in general they
cood at building and making things. They often leam best by gy,
something physically, rather than reading or hearing about it. Thog,
with strong bodily-kinesthetic intelligence seem to use what Mighy
be termed muscle memory — they remember things through theiy
body.

Musical-thythmic area has to do with rhythm, music, apg
hearing. Those who have a high level of musical-rhythm
intelligence display greater sensitivity to sounds, rhythms, toneg,
and music. Since there is a strong auditory component to thi
intelligence, those who are strongest in it may learn best via lecture,
'Langslagc skills are typically highly developed in those whose base
c::;[i l; ;_z;rx;cseli)s 1TaL:caL Inaddition, they will sometimes use songs
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Interpersonal area has to do with interaction with others, In
Lhceory, people who haw'a a high interpersonal intelligence tend to
fe;itltrozve[m, characterized by the_ir sensitivity to others’ moods,

5. lemperaments and motivations, and their ability to
cooperate in order to work as part of a group. They communicate
effectively and empathize easily with others, and may be either

leaders or followers. The :
> 11y typically learn best b ing with
others and often enjoy discussion and debate. _ ¥ working ¥}

Intrapersonal area has
!-eﬂe.,ctive capacities. Peopl
Intuitive and typically intro
their own feelings and mot

to _do _with introspective and self-
€ With intrapersonal intelligence are

.Verl'ed. They are skillful at deciphering
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Naturalistic area has to do with nature, nurturing and relating
information to one’s natural surroundings. Careers which suit those
with this intelligence include naturalists, farmers, and gardeners.

Existential area has to do with philosophical issues of life. They
Jearn best by thinking about analytical questions.

5.3 LEARNING STYLES AND DYSCALCULIA

It is commonly believed that most pupils favour some particular
method of interacting with, taking in and processing stimuli or
information. Some students respond to visual forms of information
like pictures, diagrams etc while others respond to verbal, written
or spoken explanations. These are the varied learning styles of
students. Pupils with dyscalculia display a range of individual
learning styles. Thus students have an array of preferred learning
styles and their own unique profile of intelligence (Hannell,
2005: 41).

Visual learners

Visual learners are those who learn through seeing things. They
learn best by looking at graphics, watching a demonstration or
reading. Visual learners prefer to learn mathematics through
pictures, diagrams or visual displays such as overhead
transparencies, videos, flipcharts and handouts etc.

Sung (1999) on analyzing the leamning style preferences of
students in a junior high school found that the students had two or
more learning style preferences and the visual numerical style was
preferred to all the other styles. On studying a sample of college
students enrolled in first and second semester calculus classes, it
was found that the majority of visual learners to the website the
aspect that contributed to most of their learning (Husch, 2001).

Auditory learners

Auditory or aural learners are those who learn through hearing
things. They learn best through lectures, discussions, talking things
through and listening to what others have to say. These learners
often benefit from reading text aloud and using a tape recorder.

Auditory leamers prefer to learn mathematics through sounds,
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best by oral explanations of auditory lu-lmlng styles whg We
m-;‘ng} leamers with a normal level of intelligence (Castoy, s
Rebusquillo, 2007).

Kinesthetic learners

Physical or tactile or Kinesthetic learners are those who |¢
through experiencing or doing things. They learn best througy 3
hands-on approach. These learners learn through moving, doip
and touching. They process information through experience by
actively exploring the physical world around them.

For kinesthetic leamers, mathematics that allows them to han,
real objects, move around and remain physically active will hog
their interest much more effectively than extended periods of
deskwork. It was found that kinesthetic learning style had a Strong
significant effect on the academic performance of students (Castolg
& Rebusquillo, 2007). Wood (2002) while studying the effects of
individualized plans supplemented by learning-style profiles on
the mathematics achievement of special education students found
that _Lhere were significant differences in the scores of students who
received tactual and kinesthetic lessons on geometry and algebrn

;»vhen compared with those students who received traditional
essons.

Verbal learners

lcan:;izb?;al:na:’nmg refers to the lez}ming of language skills. Verbal
ol artrzlst by saying, hearing and seeing words. Tactile or
PR .;:-S are those w_ho learn through experiencing or
d ;m_ lg - ‘hey process information through experience
y ively exploring the physical world around them

ttp:// i
appealing. 0 language-rich areas will be more

Logical learners

Logi
gical leamers are thoge who learn by using logic and
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ccasoning through categorizing, classifying and working with
abstract patterns or relationships. Logical learners look for
mathematical patterns and logical sequences and may enjoy
{earning mathematics in a methodical way or in a systematic order.

Interpersonal learners

Social or interpersonal learners are those who learn in groups
or with people. They learn best in a group situation actively and
interactively (http://www.lessontutor.com/sm1.html). Interpersonal
learners like to learn mathematics collaboratively.

Intrapersonal learners

Solitary or intrapersonal learners are those learn through self-
study. They learn best in self-paced instruction, individualized
projects etc by working alone (http://www.lessontutor.com/
sm1.html). Intrapersonal learners may vary in their application in
learning mathematics. Sometimes these learners may be
preoccupied with their own internal thinking and at other times
they connect with the mathematics that is going on in the classroom
around them (Hannell, 2005: 42-47).

5.4 VISUAL LEARNING FOR DYSCALCULIC LEARNERS

Visual learning is the type of leamning style in which learning
certain facts and concepts occur through seeing or observing things.
Visual learners often tend to keep an eye on the teaching done in
the class and watching the lecture or demonstration or lecture
closely. They understand or like instruction done through charts
and are good with sign language. Learning techniques for the visual
leamners include using charts and flashcards, using diagrams
for teaching, taking notes or making lists, watching videos etc
(http:I/www.homeworktips.about.coml).

The visual learners need to see the teacher’s body language
and facial expression to fully understand the content of a lesson.
They tend to sit at the front of the classroom to avoid visual
obstructions. They may think in terms of pictures and learn best
from visual displays such as diagrams, illustrated textbooks,
overhead transparencies, videos, flipcharts and handouts. During
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o o take detailed notes 1o absorb ‘thc[ Inﬁ).n.n:llinn
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Visual leaming may prove m_bc.vcry !‘n%l(.:h "SCI‘EII for
dyscaleulie learners to get rid of ”'c"‘. d'mcumf:h n Ic“m""g- I
imolves the use of charts, graphs, pictures, diagrams, videog,
transparencies, flipeharts, handouts cte mlthc ICilrnlflg Process,
Visual learning fosters better understanding, organization ang
imagination. A student when given visual scope for leaming
remembers pictures, diagrams, symbols, forr.nulac ote: Data
handling, graphical representation and visualization are important
mathematical skills which can be taught productively for children
with learning disabilities like dyscalculia. Data handling can be
suttably introduced as atool to understand the process and represent
and interpret day-to-day data. Use of graphical representations of
data can be encouraged among students for effective learning,
Activities in practical mathematics help students immensely in
visualization. The spatial reasoning and visualization skills of
students should be enhanced (NCERT, 2005: 17).

Visual leamning helps to improve the arithmetic skills of
dyscalculics to a great extent. Mathematics teachers need to adopt
visual learning strategies in the classroom for the benefit of
dyscalculic learners, Introducing mathematics laboratories in
-‘CPOOIS may go a long way in helping the arithmetic-disabled
children to overcome their problems in learning. Students can
et Lt
learners immensely in visualiz 5;" "ﬂﬂsparenc,cls may he‘lp suel
their interest 10 Je; e -medla can stimulate

: carn through the creation of 5 congenial
environment for learning, Video representati
overcome the problems f; ations too may help to

problems faced by the dyscaleylic children,

Visual perception, visua| memory and logica| thinking are the

a lecture or classroom

m
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most importantfoundational skills of mathematics. These
fundamental skills have to be mastered by means of adequate
graining and practice. Visual perception and visual memory are
important mathematical skills to master visual spatial relationships.
Logical thinking alone rr‘mkc% problem solving possible, To ke really
successful in mathematics, one needs to visualize clearly numbers
and mathematical situations (Kumar & Raja, 200%: 91)).
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Technology makes desined improvement in- the teaching.
caming provess by making it effective and efficient. The extengiye
use of technology enables teachers and leamers to identify and yg,
vanos strategies that integrate with their teaching and learning
processes. Technology deployed in education can help to remoye
inequities between the schovls of developing nations and developeg
nations and herween rural and urban areas. It can maximize and
individualise learning and make it more productive and relevant,
The use of instructional media is an essential component of
ducanonal rechnology which contributes to the efficiency as we]]
as effectivenass of the teaching-learning process. The use of various
media increases the number of creative opportunities and challenges
for education. It involves the use of various technological devices
i the e.:'u:.::'icn activities. It helps the learners to attain the
;b;;;?:; ;;Q fﬁjzi:c;x;ijl fefthOIf)gy suc}] as individual?zing
g y education, offering equal educational
)cj:x:m.mry etc :rd to ?n{ich or add variety to traditional form of
h;.r_.-::fgs.”f‘h: multimedia instructional strategies have the potential
.;...111!.;1:‘ berter communication and retention in th i
S ‘ e teaching-
' 2 process. The use of different media in th i
‘zarning processes helps to m i e err ok e
g eet the diverse needs of the learners.

- mi!ﬂiﬁ;o \;51!:; elcc;:nm,ng disabilities like dyscalculia are found
learning of such o, ”0 08y can play a very important role in the
ieckngbinical d:viieghslw“'h arithmetic disabilities. The use of
ey Tw;_PS m_lhe development of academic skills
brings desired i&]ﬁrovcrriggtv;’:]d:l:};el:eli‘Of ¥ ennologieal deviees
mzking necessary modifications jn the Zacaclﬁﬁ,;irgllgimpfg ;Pj; I:sz
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It c(.unlfl_|)rlng a change in the behaviour of the learners b
maximizing their learning facilitics, e

6.1 IMPORTANCE OF TECIHNOLOGY

’l‘cclfnulngy can greatly aid the process of mathematical
exploration for students with learning disorders. It mustl b
understood that there is a spectrum of lechnc;logy use iﬁ
mathematics education and calculators or computers are at one
end of the spectrum; the use of pictures, blackboards, éraph paper,
abacus or geometry boxes is at the other end. Innovations in the’
design and usc of such material must be encouraged so that their
use makes school mathematics enjoyable and meaningful (NCERT,
2005: 12). Michaelson & Thomas (2007) suggests that cenair;
practical methods and instructional designs can be implemented
in the classroom to address the specific learning needs of dyscalculic

learners.
Dyscalculia can be detected at a young age and measures can

be taken to overcome the problems faced by younger students. An

awareness that there are certain teaching methods and practical

approaches which are effective with such children is essential for

class teachers particularly of elementary schools. The use of
technology like multimedia instructional strategy or computer-
assisted instruction may facilitate the process of mathematical
exploration for dyscalculic learners. By these specialized
approaches to teaching, most dyscalculic learners can be helped to
learn normally. It is therefore imperative for dyscalculic learners
to receive the highest quality of Mathematics cducation possible.

Innovative use of technology may help disabled learners to

overcome their disability to a large extent and clever use of such
technology can help engage such students with learning disorders.
f mathematics interventions

Chen (2004) on evaluating the efficacy o
for children with leaming disabilities studied that technology-based

intervention categories were highly effective.for group desi.gn
studies but moderately effective for single subject des_lgn srud_les
and they could be effectively implemented to students with learning

disabilities in mathematics.
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1 is media |
The term ‘multime

Jia and content. Multimedia represents the Convergenc,

. qure video and sound into single form. M"“il“cdiﬂh
of text, pretures, forms of media integrated together. Multimcdi:
ftexz, audio, still images, animation, Videod
(hup:/fen.wikipedia.org/wii/

Multmedt
different content forms.
forms of me

simply muluple
includes a combination OHEXss
and nterctivity content forms

Mulumedia).
Mulumedia approach to teaching 1s a strategy that COmpriseg

more than one instructional technique for teaching a particular uny,
The use of mstructional media is an essential component of
teaching-learning process. It contributes to the efficiency as we
as effectiveness of the teaching-leaming process. The use of
different media increases the number of creative opportunities and
challenges for education. The use of different educational media
used for teaching and learning activities helps to provide individual
differences among pupils. They include the things which are
manipulated, seen, heard, read or talked about and the instruments
which facilitate such activities.

Educational media are used as tools, both for teaching and
f:rearing awareness in learning. The various educational media
include projected media such as slides, transparencies, projectors
etc and non-projected media such as charts, real objects, models
etc. Alll these include audio media such as audio tape, r;acorders
etc, visual media such as videotapes, television, computers, motion

PiC[U €S CIC, and l‘ealla (l'eﬂl obieCtS i
! suc IOt €
T . ) h as models, kltsl g

Th A
proje C[Cagg Aque projector is a projected media which can instantly
opaue o ;:;atenal that have a flat surface. Teachers may use the
board ispoficn :’;;0 enlarge picture, drawings, maps etc. The bulletin
classroom, It j mmmost Active a,”d exciting display element in the
enable them (o shes and sustains creative work by students and
photograph can bcu:‘s!ez :heu tcaming experiences, A drawing of
Projected media a5 incolgg: Y€y aparticular message (Dale, 1969)-

s the media such a5 computers which
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can be used for projection with (he help of LCD project
Multimedia computers can present any type of audirl—nr p( it ”rl
materials including specch, text, music, zmimuli(;n\ I?/ul:r V!"".J}‘:
or videos alone orin different combinations. They c:u; lli)nk d)l%rr:lrrvin:
types (;l’.rum-csunlnl.icm.s such as pictures with sounds oral readings
with written text, videos with subtitles or any other 'curnhinmioi;i
that might reinforee teaching and lcarning. They can also mvidé
enormous flexibility, allowing the user to set the speed of l:pu:ch
decide whether written text is also read aloud, choose the lz;nguagr;
presented in text and speech, or decide whether to repeat the
presentation (http://'www.neirtec.orgf). This flexibility can be
valuable in presenting educational tasks to dyscalculics to improve
their mathematical skills. Computer technology provides visual
learning which involves the use of different video and powerpoint
presentations with attractive pictures, diagrams and graphs along
with mathematical formulae, mathematical statements or rules. All
these provide variety in learning to dyscalculic learners.

The media such as charts, realia, models etc come under the
category of non-projected media. Charts are graphic representations
of abstract relationships such as chronologies, quantities and
hierarchies. A chart should have a clear, well-defined instructional
purpose. In general, it should express only one major concept or
configuration of concepts. Realia are the instructional aids most
closely associated with direct purposeful experience. As such, they
are ideal media for introducing learners to a new subject. Real
objects may be used as a means of presenting information, raising
questions, and giving hand-on learning experiences. Models are
three-dimensional representations of a real thing. It may be
complete in detail or simplified for instructional purposes. Models
of almost anything can be made for classroom use (Heinich ef al,
1985: 172).

The use of various educational media may help to overcome
the academic difficulties of children with arithmetic disabilities. A
study (Dutta, 1990) which attempted to diagnose the problems i'n
reasoning faced by the students in learning geometry and thlr .
prevention revealed that the experimental group taught by audio-
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pupils with learning disabi
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Innovative use of technology may help d)’f‘:“lc“llc Iearr.lers to
overcome their disability to a large extent. It is very e_ssenual for
school teachers to adopt innovative methods of teaching to meet
the needs of dyscalculic learners. Schools can implement certain
academic accommodations and modifications  to help the
educationally backward children to catch up with the rest of the
class. For instance, introducing mathematical laboratories may go
a long way in helping these learners to resolve their problems.
Students can also benefit from visual representations of pictures,
diagrams etc and through the use of various media (Kumar & Raja,
2009 a: 12).

The use of technology like multimedia instructional technology
may facilitate the process of mathematical exploration in
dyscalculic learners. By these specialized approaches to teaching,
most disabled learners can be helped to learn normally (Kumar &
Raja, 2008: 93). Mohankumar and Rajaguru (2001) on evaluating
the effect of using multimedia instructional strategy for learning-
disabled lchildren studied that multimedia instruction facilitated
the lean?mg-disabled students in learning algebra concepts rather
than their counterparts in conventional teaching group.

Heo (2007) investigated an experimental study on the impact
of multimedia anchored instruction on the motivation to learn of
students with and without learning disabilities in a general
classroom setting which included 80 randomly selected seventh-
grad.c students with 28 students having a learning disability and
findings of the study indicate that students with learning disab{lities

Technology for Dyscalculics -

who received the anchored instruction improved in their motivation
to learn and also in their academic achievement to a level similar
1o students without learning disabilities. In a study (Vasanthi, 1991)
done on the development of a multi-media instructional ;ystem
for remedial measures in fractional numbers, it was found that the
multimedia instructional system helped the students in improving
their performance on the computational skills in fractional numbers,

6.3 COMPUTER TECHNOLOGY FOR DYSCALCULICS

Computer-supported instruction refers to the instruction by the
teacher with the support of computer in which the features like
text, images, graphics, animation etc are incorporated (Kumar &
Raja, 2009 d: 37). In other words, it is the instruction with computer
as teaching aid. [t encourages active learning and meets the diverse
needs of the learners through the use of technology in education. It
can cater to the individual needs of many students at a time. This
type of instruction produces learning experience effectively and
efficiently. A good amount of information stored in the computer
is made available to the learner than any other media (Mohanty,
2003).

Computers can present any type of auditory or visual materials
including speech, text, music, animations, photographs or videos
alone or in different combinations. They can link different types of
representations such as pictures with sounds, oral readings with
written text, videos with subtitles or any other combinations that
might reinforce teaching and learning. They can also provide
enormous flexibility, allowing the user to set the speed of speech,
decide whether written text is also read aloud, choose the language
presented in text and speech, or decide whelher. to repeat the
presentation (http://www.neirtec.org/). This flcxnlfuhty can be
valuable in presenting educational tasks to dyscalculics to improve
their mathematical skills.

Clever use of computer technology can help engage suc_h
students with learning disorder like dyscalculia to overcome their
disability to a large extent. A study conducted by Lugo (ZW)
explores how multimedia computer technology could be a potential
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Nwaizu and Ifeanyi (1990) on assessing the level of retention
of students with specific Jearning disabilities while using computer.
assisted instruction and teacher-assisted instruction to teach
multiplication skills, itis revealed that students had higher retention
level of multiplication facts mastered during computer-assisted
instruction than during teacher-assisted instruction. On conducting
a study (Calhoon, 2000) to know the effects of computer-based
test accommodations on mathematics performance assessment
scores for secondary students with learning disabilities, the results
suggested that providing a reader, either human or computer

significantly iqcreases mathematics performance assessment scores
for students with leaming disabilities.

Jthatte

m\lmcunnn

6.4 WEB-BASED INSTRUCTION FOR DYSCALCULICS

We . .
eb-based instruction is a growing trend in the field of

education, : .
Mhnolﬁr;ig:] (c[éa-?fd E"thh of information and communicatiod
education. It js aS) as led to the development of web-b

ype of education in which the medium of

Sp(’r.‘fal [;_'duca I
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fechn alogy for Dyscalculics z7
- qruetion is computer 'cfh"‘i'ogy, It makes learning much easier
in - need not he physically present in the classrooms all the
Ly : eh-hased training is delivered over the imemet using 2 web
:7,;1(1“"/.5“ It ipcludc« imcm?livc r’ncthods such as bulletin boards,
chat f00MS, mstulm mcnaglng. video conferencing and divcussion
lh,cads (Bharathi et al, 20099: 3).

Web-based instruction refers to providing 2 leaming
environment that is mediated dﬂd supported via the Internet/Intranet
and con nected to a cnmputcr with hyperlinks w resources outside
the instructional domain. Not only can leaming occur through
interactions with the materials but also through a community of
learners using chat, threaded discussion, e-mail, whiteboards, or
other programmes which provide a combination of these
environments. One aspect of the web-based instruction is the
incidental learning that frequently occurs. In a traditional face-to-
face instructional environment, learning is considered to be
intentional and there is usually very little incidental learning
(http:// www.proofofconcepts.conV).

Web-based technologies have created a number of new options
forteaching and learning. Possibilities range from using information
technology in a traditional classroom setting to adistance edecation
model where there are no formal meetings in an actual classroom
(Kumar, 2008). Web-based instruction utilizes the attributes and
resources of the World Wide Web to create a meaninzful lezming
environment where learning is fostered and supported. Web-based
instruction organized in a nonlinear format that allows lzamers to
reference material based on their individual needs and uses 2
wide variety of media through sound, animation, text, and video
(http://www.moresteam.com/).

Web-based instruction is designed so that the computer displays
lessons in response to interactions of the learner or the
user. Computers and the web allow learners to view, retrieve, and
store information at any place and at any time
(http://www.proofofconcepts.com/). Web-based instruction is
c.ielivcred via the computer using the internet, making it capable of
Instant updating, distribution, and sharing of information. Asa
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10 individual learning styles (http://www.t ."‘ : ‘m.coml)_
There 18 3 need to create & more inclusive web~based
environment as technology advances a.nd more and more Studentg
with learning disabilities like d)'SC‘?lC“I'a.a"end web-based Classe,
A studv (Tandoh, 2002) which lnv‘?sng_a_t?d the Strategies and
limitations students with learning qlsabxlmes namely d}'slexia,
dyseraphia and dyscalculia face in a web-l?ased instructioy
environment and the contributions of web-based instruction course
designers and their impact on web course design revealed thy
]e.m;mg through the web helps to increase students’ motivatiop,
self-esteem and a sense of autonomy. Educational technologies
like web-based learning can help dyscalculic children iy
overcoming their Jearning problems and permit a greater number
of opportunities for learners’ epistemological styles, pace of
leaming, flexibility, self-correction and modification of learning.

Web-based instruction may lead to greater instructional
effectiveness including media variety, facilitation of web
exploration, and leamer ease and flexibility of use. Opitz (2002)
on determining the effects of web-based learning modules for
ad'olescenFs with learning disabilities found that web sites created
using universal design guidelines that adhere to federal
;e;gmmepdapons for web accessibility may assist all types of
Students in improving the accuracy of response when using
nformation from a website.
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6.5 THEATRE EDUCATION FOR DYSCALCULICS

Theatre education is a medium of theatre for exploring various
issues with young pupils. It evolved as a specific form during the
70s and 80s. Itis used to describe any work by professional theatre
workers in an educational setting. Theatre education is an
educational strategy which has been recently introduced in many
educational institutions. It has been introduced as a novel method
which aims to unite the classroom education and the theatrical
concepts. The aim of theatre education is to use theatre and drama
to create a wide range of learning opportunities for the young pupils.
Also it aims to mitigate the gap between the educators and the
educated. It provides opportunities for the development of academic
skills such as reading skills and mathematical skills as well as
literacy and social skills (http://dictionary.babylon.com/).

Theatre education has emerged as an innovative strategy in the
current educational scenario. The term theatre education includes
everything from the education of academics in the history of theatre
and drama to the training given to young children in theatre
appreciation. School drama education varies from a subject in its
own right to integration as a learning methodology across the
curriculum in many elementary classrooms. Professional touring
theatres for young audiences and a few resident companies in major
cities educate through curriculum and social issue plays
(http://www.thecanadianencyclopedia.com/).

Theatre education seeks to create a wide range of learning
opportunities across the whole curriculum. This type of education
is considered as a unique hybrid of performance and child-ctantred
learning (http://www.flipcart.com/). Theatre education s cqn§1defed
to be an educational medium which involves the active participation
of all learners. It is active in the sense that it engages students’

ing environment
t.jence and success. It can help
in developing motivation and
0 take more responsibility for
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(httpe/iww w3.ashland.eduw/).
Theatre education starts with an educational topic or debage

and develops a show around it. There are a2 number of Companjeg
across the globe that specializes in producing theatre to p,
performed in schools. Such productions often have dram,
workshops attached and may involve the pupils in the performance
itself. Since the groups specialize in educational work, the
performances are desi gned with particular aspects of the curriculum
in mind. Some will always link their work to a particular key
stage while others design various projects for different ages
(http://www.teachernet.gov.uk/). Theatre can empower individuals
and communities. It is a force that can unite, uplift, teach, build
communities, inspire and heal (http://www.artslynx.org/heal/
theatre).

Theatre education greatly helps to improve academic
performance. Drama activities improve reading comprehension and
both verbal and non-verbal communication skills. Students who
paricipate in drama often experience improved reading
comprehension, maintain better attendance records and stay
P om s o syt v 2
courses in dramasm;fy or:;[l vas S.ll.ldled that students who t9ok
higher on verbal componegfrec(;amn 5 ored: on average, 55 pmf“s
component than thejr non-anan 26 points higher on mathematis

s classmates (http://www.aate.com/)
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ctions in the classroom. The prim :

ﬂ::ali"c drama and improvisa(ior[: to Z{J izcr;eli:i']ldt'he use of
hyﬁiCﬂ] and emotional development. Theatrical devicessarf:er;:al.

used in the clufssmom to teach academic subjects, meess:') erll
(heatre companics tour to schools presenting plays which ;na0n;1e
on the reading curriculum or which may be used to rorr}ll t
Jiscussion on social or health issues. In secondary schoofs I: .
are still presented with the educational intents of teaching la:; ; ays
skills, fostering self-confidence, and developing a knowledggeuafg
npprccimion of drama and theatre (http://www.thecanadianenc
yclopcdia.com/).

Numerous studies have demonstrated a correlation between
drama involvement and academic achievement. The findings of
the study (Bell, 2007) on exploring the drama lives of children of
adolescent boys highlight the values of involvement in creative
activities, freedom of choice, the assumption of responsibility,
working on collaborative enterprises and the development of a sense
of competency and implications are suggested for educators to help
increase involvement of both boys and girls in drama and theatre
work.. The study (Alrutz, 2003) which explored how drama
techniques affect student learning in the science classroom revealed
that drama-based science lessons accommodated multiple leaming
styles improving students’ access to science content and perceptions
of their learning experiences and abilities.

The novel idea of theatre education is to familiarize educators
with the concept of learning and using the experiential methodology
of theatre to fulfil the educational needs (http://www.hindu.com/
edu/). A study (Jacobs, 2003) done on the possibilities of hope in
dfama for drama teachers revealed that doing drama in partnership
with students maintained or strengthened hope and that repetition
and renewal of experiential knowledge together with skill and
wisdom in teaching practice sustain and maintain hope.

A study (Wuertz, 2003) which examined why students cho.f»c
to attend the specialized visual and performing arts high school in
central Florida through in-depth interviews with two .currently
enrolled students and their parents revealed that quality of the
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henefits both educators and theatre buffs alike. It takes o o,
dimensional vision to theatre education programme successfy], y,
four components g0 into the success of this programme are thoroyg
familiarity with the system of education, the use of €Xperienti)
cains, openness [0 innovative ideas and presence of experts from
the world of theatre (http://www.hindu.com/edu/).

Theatre education proves to be an effective strategy for (p,
benefit of learning disabled children. Theatre education with gy
innovative approach to training and an extensive programme
of workshops provides a ladder of opportunity for children wit
learning disabilities leading from appreciation to participation
through  personal  development to independence
(hup:/fwww.artslynx.org/heal/theatre).

A study conducted by Kaliski (1978) on theatre workshop for
children with leamning disabilities discusses the benefits of the
workshop including improved oral and written language. A study
(Clopton & Davis, 1979) done on the impact of drama on children
with special needs describes two drama programmes designed for

children w1:th specific learning disabilities and based on the needs
of these children to achieve and develop a positive self-image.

~ Many theatrical companies across the globe today specialize
in pe_rformgnces designed to cater to the needs of children with
lmrng Q1sabilities. There are a number of companies that
s;f)emahze in theatre education and ip addition there are a number
go companies lhfu aim their performances at specialized groups-

 example, Qily Cart Children’s Theatre jn UK works Wit
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qudents with multiple lg:ll‘llirlg(liq::hiliticw (htp:/wwiw teachernet
s k). Since 198 I. Oily (',‘:lrt has been taking ity unique ;,l,.;,,l‘;,f
”‘w“m. 1o ymm;r,‘cluldrcn in schools and venyes aACrOss rh.; UK
lnH“V”'ivc' |nu|lt-.ﬁcnsury and highly interactive productions fm;
oung, children with profound and multiple learning disabilitjes
were created by lhc.lhculrc. By transforming ceveryday Envm,,.,,.,-m:
into colourful, tactile *wonderlands’, they invite their :ludicn(,; to
oin them ina world of the imagination, Using hydro-therapy [x);)lq
and trampolines, aromatherapy, video projection, and puppetry
together with a vast array of multi-sensory techniqucs, they create

original and highly specialised theatre for the young audiences

(http://www.oilycart.org.uk/about_us/)

Theatre education is considered by many individuals with
Jearning disabilities to be a welcoming and friendly environment.
Almost all of the events and activities run by theatre resource are
accessible to those with mild or moderate learning disabilities, Such
activities usually include activities with strong visual images and
actions. The theatre resource with ICT workshop has a range of
software applications including symbol writing systems which may
help to improve the performance of the leaming-disabled children.
Exhibitions and facilitated visits are also arranged for these children
which may greatly benefit them (http:/www.theatre-resource.
org.uk/).

Theatre education may be able to help dyscalculics by arranging
facilitation / personal assistance. It can also prove to be useful to
develop the arithmetic skills of such learners to a certain extent.
The adoption of theatre education as an innovative strategy could
create a wide range of learning opportunities for cducationally
backward learners. Also it helps to enhance the learning of such

pupils by using different instructional techniques and lhfjs
integrating educational technology in the classroom (Kumar & Raja,

2009 e: 13).
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A learning disability like dyscalculia is a life-long condiyg
bat the cnm: of this disorder can be controlled with "ppr"nriiﬁ':
support, gurdance and interventions .;n home and school, Ari""nuut
<hills are indispensable for academic excellence and researcheg
this area are becoming increasingly needed. Dyscaleuliais sy, :2
be a developmental as well as an acquired learning disubimy ang
the effects of this disorder can be controlled with appropria
support, gurdance and interventions at home and school. Acquis; lion
of arithmetic skills is indispensable for academic excellence of tp,
learners and so the need of researches in this area is keenly fel,

Educational planners need to address the concerns of theg
intellectual sufferers and come to their rescue with the provisiog
of}sufﬁcien( funds for researchers to find out ways and means to
minimize learning disabilities in mathematics and for the
development of infrastructure for inclusive learning in as many
schools as possible. So it is becoming imperative for researchers
to conduct surveys and experiments in this area to meet the special
needs of dyscalculics who need special attention.

7.1 STUDIES ON ASSESSMENT OF DYSCALCULIA

ﬂ_‘“e 1§ a great need to identify and help dyscalculics and
m‘:y intervention programmes are essential. Early identification
ZJ; ”f:“’::f:r‘:lf;sirﬁ,needed for any category of dyscalculic problems
oy Jn[cll"ven[}un ren, F’or the development of arithmetic skills,
Prf:;;ramm:s el iProgfdfnmes are essential. Early intervention
han&jcapmd Chir dr:np;‘)""ﬂon of services to such educationally
the condition. Since (;,r the PUTOSE of lessening the effects of
iy fer'la.tcrli the child’s early learning provides the
the child from de caming, eii"ly intervention would help prevent

/M developing additional problems or disabilities.

ke searches on Dyscalculia
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, The findings of a study (Moomaw 2008) reveal
! al that

mathematics-based curriculum measyre which can be used
.« the ; : us
assess the ongoing development of quantitative reas ed to

. % sunbiclie . oning i
children is a valid and reliable measure of number se Ing in

nse.

+  Posner (2008) examined socially the emergence of dyscalculia

as acredible explanation and a durable classification of pupils’
poor mathematical performance and to investi gate the various
ways in which dyscalculia is produced, understood and
practised by multiple stakeholders from four communities of
practice namely

(i) Pupils (self) identified as dyscalculics.

(iiy Advocates for and against dyscalculics.

(i) Professional considered experts in assessing and diagnosing
dyscalculia.

(iv) Neuroscientists involved in conducting research on
dyscalculia.

The findings reveal that dyscalculia and dyscalculic subjects
are constituted by a system of interdependencies between the four
communities of practice and that these communities have little in
common aside from a shared understanding of dyscalculic
difference that is shaped by mathematical sovereignty.

7.2 STUDIES ON DYSCALCULICS AT VARIOUS LEVELS

A learning disability like dyscalculia cuts across class, age and
intelligence. Children with arithmetic difficulties are found at all
age levels and early identification is very important (Nakra, 19?6:
157). A learning disability is found across all ages and inall socio-
economic classes. Learning disabilities may affect individuals
differently' at different stages of life —early childhood,.element?.ry
school years, adolescence and adulthood. Students with leaming
disabilities may be identified at any age, but most of them are ﬁrst
noticed in early elementary school grades (Ysseldyke & Algozzine,

2007: 247).

7.2.1 Studies at Primary School Level
*  While analyzing the neuro—psychological processes and the
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c\;\‘”“““‘d diflic | reproduction and seriation of numk W(
digits. 0 sequentid l\kl‘»l-ms involving spatial and nyy, \)m
and alson solving proticiis 1©
relations (Ramad, 1950). . .
Drueck (1997) on examining second-grade average.
hievers low-math )
i:r?r:;;:m\:mmmmg disabilitigs on l:\ct(?rs related
: ptual understanding and solution procedures for twg-g; it
n and subtraction found tl}fnt average-math learnerg and
low-math achievers did not di!‘lcr on Ehc aceuracy of hej,
atations but rather on their use of conceptual structyre
and representational methods. If was also fm.md that the Joy.
math achievers used the more immature unitary conception
for a longer period of time than did the average-math learnerg,
It was aiso found that the low-math achievers used the less
sophisticated concrete representational methods in solutiop
procedures more frequently than the more advanced methods
of mental strategies and standard written algorithms used by
the average-math learners. The low-math achievers were also
found to have decreased automaticity for labelling numerical
information, poorer basic fact retrieval and lower performance
on a composite of memory tasks.

Robinson (2002) on examining about number facts
performance in a sample consisting of 318 children with
leaming disabilities of third grade in six public schools who
were divided into three groups — group of students with
mathematics disabilities alone, group of students with
concomitant mathematics and reading disabilities, and a
contrast group and the findings revealed that children with both
phono]ogical processing and number sense weaknesses had
greater difficulty in mastering the number facts and that students
with mathematics difficulties alope were able to use their

phonological processing skills to compensate for observed
weakness in number sense.
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7.2.2 Studices at Secondary School Level

Tishler (1981) -conduc(cd a'study on the factors of cognit
development i two  groups of scventh-gr‘ade s[il:j”lve
evidencing dyscalculia with a sample of thirty students i cn:
of the two groups — the dyscalculic and the control gro: L:Ll
was found that students evidencing dyscalculia were diffg;' :
from their mathematically achieving counterparts on t?:o
factors of cognitive style namely field dependence and
independence, and spatial visualization,

On assessing the children with learning disabilities at secondary
school in the area of equation-sums in algebra conducted by
Bhattacharya (1988) it was found that students had more
learning disabilities in application than in the knowledge of
linear equations and also it was found that the simplified method
was more effective than the method of transposition in solving
linear equation sums.

Vasanthi (1991) has done a study which explored the incidence
and content of certain mathematical learning disabilities in
relation to certain psychological, social and educational factors.
It was found that the mathematical disabilities were greatest
among pupils in government schools affiliated to the State
Board, less among pupils in matriculation schools and least
among pupils affiliated to the Central Board of Secondary
Education and that these disabilities had a significant negative
relation to intelligence and socio-economic status and a positive
relationship to behaviour problems.

On studying the effectiveness of certain lnstructiona! strategies
to overcome learning disabilities in arithmetic among
secondary level schoolchildren, it was found that there was
significant difference in the post-test pexformance_of learners
than pre-test by using various instructional strategies (Kumar,

2003),
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Toppel (1990) investigated on the .ctT:‘Cts of a labeling plyg
diagramming SURCEY and a labeling only strategy on
mathematical word problem solving ability of learning disableg
community college students and their attitude towards thej
mathematical ability. The results of the study showed that only
«ix students of the labeling plus diagrammatic group did not
improve in their ability to solve mathematical relational worq
problems: however these learning disabled students labeled
the numerical values in the relational word problems as
compm'd to only two out of the seven learning disabled
studznts in the labeling group. It was also found that the attitude
!omrds mthemmical ability of the learning disabled students
;?n pl;b\ecl;ng plus diagramming strategy instruction group
Zehl:d ;z;itsb;f | the study. by Myers (2001) explore the
inSLructorspand‘: ;C(;l perceptions of _postsecondary mathematics
e neu:rr:]s w1tl? learning disabilities showed that
mathematics, were conctfrrr()lt:gde§ ht'oWards B
and profe approacal friend‘;m mstn;ctor.’s persenalities
imvolve. rndiats cl’as ! c}'and patient instructors who
Instructors were found to s o Rl G
thinking that nvolse, IOgicPCrcenve mathematics as a way of
negat?\'e stereotypes with ,IIZFOC?dUre.s A gty St X
describe them as conscienti aming disatilities while others
The s Ptious and intelligent.
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. £S5 were satisfi d wi
received in their yni ed with the ac .
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norted that students with leaming disabilities performed better
in a class that is reserved for them than students enrolled in
open sections.
‘-']‘UDIES ON RELATIONSHIP OF DYSCALCULIA
wITH OTHER LEARNING DISABILITIES

Even though the cogpnitive sciences have not yet been able to
establish @ thorough understanding of the origins of dyscalculia,
been several discoveries that have helped to develop
rtant correlations between dyscalculia and other learning
and psychological disorders. Many studies have shown that a
considerable number of dyscalculic children suffer concurrently
from additional ascertained difficulties. Approximately 17 percent
of dyscalculic children are also dyslexic and another 26 percent
experience the effects of attention deficit hyperactivity disorder

(Michaelson, 2007).

(here have
some impo

7.3.1 Dyscalculia and Dyslexia

Dyscalculia is just as common as dyslexia and yet it is not as
widely recognized by teachers, parents, school authorities or by
the government. Hence dyscalculic learners require special
education in the same way as dyslexia. There is a considerable
overlap between the two disorders dyslexia and dyscalculia. A few
studies claim that dyscalculia is more common in children than
dyslexia or word blindness. But unlike dyslexia, very little is known
about its prevalence, causes or treatment (http://Www.topnews.
in/).

Studies suggest that somewhere between 20 and 60 percent of

pupils have both dyslexia and dyscalculia. Deficits in language
and memory may create problems in the acquisition of mathematics
and literacy skills (Hannell, 2005: 4). Children who have difficulty
in literacy skills also have trouble with mathematics. Research
studies show that rapid retrieval of abstract knowledge from long
term memory is also likely tobe shared to be shared both by literacy
and arithmetic learning. It has been estimated that 40 percent of

dyslexic children can also have trouble with learning mathematics
(Pollock & Waller, 1994: 122).
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information about wubtypes of learning disabilities eMmployijy,

Juster analysis of academic achievement as measure

cluster anal) vodcock Johnson Tests of - Acadep,:
c

the WO
cubtests of the i datn revenle .
\chievement The results of the data revealed ten dmi"tl
A ; i, e
ubtypes of lc.lrmm:-di.\'ublcd students. Significant d'”m"lnccg

were found between the subtypes on Xcrbul. Performance an

Full Scale 1Q scores. This study id‘cnutlcs sub(‘ypcs of‘lisablcd
learners who are relatively weak 1n {11:1!]1c11!;1t1cs but strong
reading, subtypes who are weak in reading but strong i
mathematics and subtypes who demonstrate deficits in oy,
reading and mathematics. Several groups of disabled learners
were identified who were relatively strong in academic skijjg
requiring comprehension and weak in those requiring rote
application of skills. Only two groups Were identified who were
relatively strong in academic rote skills, but weak i

Friedman ( 1989) con

.
Py
achievernent scores ¢

comprehension.

«  White (1997) analysed the effects of cognitive learning
strategies interventions with learning disabled students in the
topical areas of reading and mathematics. The results showed
that the interventions were effective with the learning disabled
students. It was found that the interventions were most
succ_essful in the elementary and junior high grade levels in
readmg.while interventions were most successful at the junior
and senior high levels in mathematics.

- A s;r;d)" (2rly & Avishai. 2006) revealed that dyscalculic
ic:ﬁl ;“on has difficulty in automatically associating numerals
agnitudes but no problem in associating letters with

phonemes, whereas d . .
pattern. yslexic population shows the opposite

* Inastudyon* : .
udy on “Naming speed in dyslexia and dyscalculia”, Itis

s ) )
a.f ig:;‘[g;i:,};;[th efCogthe bases of dyslexia and dyscalculia
of each other (Willburger er al,, 2008).

7.3.2 Dyscalculia ang ADHD

On assess| on
sing the famil;a] relationship between dyscalculia and

Rerearches on

~
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ﬂ“cmion—deﬁcil h)(pc?ractivity disorder (ADHD) by using
qured diagnostic interviews and a cognitive test battery, it
found that ADHD and dyscalculia are independently
jitted in families and are etiologically distinct

_q[l’lIC
was

{ransiy
(Munutcnux et al, 2005).

Reysa (1995) investigated on the mathematics computation
erformance associated with ADHD and LD .with a sample
comprising of four groups of boys which included 17 boys
diagnosed with ADHD, 11 boys diagnosed with mathematics
jearning disability, 16 boys with both ADHD and mathematics
jearning disability diagnosis, and 15 normal comparison (NC)
boys. It was found that there were significant differences among
the groups on several error types. LD boys made significantly
more bugs, number fact errors, and total errors than ADHD
and NC boys. Additionally, ADHD and ADHD/LD boys made
significantly more slips than NC boys.
The necessity to study other learning disabilities connected

with dyscalculia is essential in order to know how they hinder the
mathematical abilities of students.

7.4STUDIES ON COMPARISON OF DYSCALCULICSAND

NORMAL CHILDREN
Regarding the researches on comparing dyscalculics with
normal children, only a few studies have been conducted.

«  Wisniewski (1990) has done a study to assess the pattems of
errors between students with a learning disability and those of
their non-disabled peers. The findings indicated that students
with a learning disability had greater difficulty in acquiring
the concept of regrouping than their non-disabled peers. They
were also observed to make a different pattern of errors.

+  Lee-Sachse (1998) had done an investigation on the relationship
between working memory and mathematical problem-solving
in children with and without learning disabilities. The results
of the study showed that significant ability group differences
emerged on all measures. It was found that learning-disabled
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children were inferior to age-matched controls but the
performance was «atistically comparable to that of the mﬂdie"
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evel controls 0 MOSE MEASUIES. S.igniﬁcant correlation we 8
obtained between problem S“l""o!‘ acclumc.y and Workip
memon i children without leaning  disability but not o
children with leaming disability. "
Relmarez (1998) on doing a research on the relationgp;
between co-teaching and the m:llhcm:.uic achievemep, of
groups of students withand without learning disabilities founq
that: (1) students with leaming disabilities do not achieye
greater academic gains by receiving mathematics ins“'uction
in a co-taught classroom rather than in a resource classroom-
(2) students with learning disabilities in the co-taught c]assmm.;
attained significantly higher standardized test scores; (3) with
the exception of the case significantly higher standardizeq test
scores, the co-taught classroom in this study was not conduciye
to greater mathematics achievement for students with Ieaming
disabilities and (4) no significant difference existed jp
mathematics achievement for co-taught, experimental groups
of students without learning disabilities when compared to tha
of the control groups who received mathematics instruction in
the general classrooms.

A study (Owen, 2003) done on the comparison of mathematical
prob!_em-solvin g errors between third-grade students with
leaming disabilities and peers without disabilities indicated
that stuz'ients with leaming disabilities made more errors in the
translation of word problems than in computation.

g’;cf;ng;”gg WSitluhd;:nts with math?matics learning disabilities
word problems, it i 0}‘:’ mathematics achievement in solving
achievement };adls y— Stude.nts with low mathematics
translation errors wh;mre computational errors but fewer
learning disabilities WE C(;lmpared to students with mathematics
of anzlyzing repme o ad CONCeptual difficulties in the areas

& reasoning and abstract thinking (Hartmann, 2007)-
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FleNGS ON STRATEGIES FOR OVERCOMING

Dyscﬂ'C““"_ is seen to be a specific learning disability and
gires diagnosis as well as support apart from classroom teaching.
may be done through observing and testing all the areas

¢ skills. Teachers play a crucial role in diagnosing the
caming difﬁv_ulties .of such studenFs and parents are not an
ception. It is 9bv1ous that there is a need for reliable and
(pportive strategies lhi'il help to overcome this learning disorder.
The technological devices fused with the established laws of

learning do serve this purpose.

15

Diagnosts !
of academt

15.1 Strategies using Computer
Computer Technology can greatly aid the process of

mathematical exploration and clever use of such technology can

help engage students with learning disorders. The use of technology
like computer-assisted instruction may facilitate the process of
mathematical exploration in dyscalculic learners.

+  Wagh (1991) has done aresearch on the development of a multi-
media instructional system for remedial measures for fractional
numbers and to compare the results of this approach to those
of the traditional approach of remedial teaching and thus to
find the difficulty levels of skills experienced by the students
in fractional numbers. It was found that both the traditional
instructional system and the multimedia instructional system
remedial approaches helped the students in improving their
performance on the six computational skills in fractional
numbers and that the six skills were found to differ from each
other in their difficulty level.

* Shiah (1994) studied on the effects of computer-assisted
instruction on the mathematical problem-solving of students
with learning disabilities and the findings of the study showed
that the students in all conditions improved significantly on
mathematics word problem solving from pre to post testing
and that students in all conditions performed signiﬁcantl}" better

onthe on-line computer tests than on the paper-and-pencil tests.
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Finally, all students across all conditions eporteq,
enjoved using the computer Programmmes gp ! I:‘ﬂl e
enjoyed using the pictures. at o
Wang (1997) had done an experimental researc, i

the effectiveness of a computer-bgsed self: -instmction\es{iga‘t
programme for teaching mathematics problems tq iy “’ning
disabilities and the results of the study Ny

learning _ )
efficacy  of computer-based  self-instructjop fo? th
programme. 1nmg
Stultz (2008) researched on the effectiveness of ot
Puter.

assistad instruction for teaching mathematics to Studengg -
a specific leaming disability. The objective of the study w“’llh
determine if computer-assisted instruction was ag effect; By
other methods of instruction that do not use compumr:efas
teaching mathematics to students with a specific leamh? :
disability. It was found that a statistically significant differep
did not exist between the two methods of instruction apg th‘z
individual student characteristics or other factors may interagy
with the method of instruction utilized when teaching studep
with specific learning disability.

Kumar & Raja (2009) conducted a study to examine the
effectiveness of using computers for teaching mathematics (o
dyscalculic children and the results of the study indicated that
co_rz?puxer-supponed instruction enhanced the mathematical
ability and academic performance of dyscalculic children.

7.52 Other Strategies

It is very essential for school teachers to adopt innovative

methods of teaching to meet the needs of dyscalculic learners.

The study which centred upon the problem of developmentof
teaching steps for handling arithmetic disabled children throvet
developing scientific steps in teaching addition and subtractio
ff-'vegl-zd that with training and following the teaching St¢P*
the disabled subjects could perform in a better way and et
in the memory for a long period (Mishra, 1991).

i

arches O" Dyscaleulia 0
ores (2004) on Co.mparing the ?ffecls of two methods of
multiplication facts to middle school students with
disabilities found that among the two instructional
pnamely strategic instruction and constant time delay,
instruction is more effective than constant time delay
d to skill maintenance and generalization.
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Chen (2004) conducted a meta-analytical study on evaluating

(he efficacy of mathematics interventions for children with
learning disabilities. The findings of the study showed that
pehavioural, cognitive and technology-based intervention
categories were highly effective for group design studies but
moderately effective for single subject design studies and they
could be effectively implemented to students with learning
disabilities in mathematics.
Tavani (2004) studied the impact of testing accommodations
on students with learning disabilities and the results of the study
indicated that the use of testing accommodations did not
significantly impact the performance scores of students with
Jearning disabilities on the mathematics assessment. It is shown
that testing accommodations may not always help a student
with a learning disability and that alternative measures may
need to be implemented to help students display their true
abilities on mathematics assessments.
Carluccio (2005) researched on examining the use of the
graphing calculator to support the learning of function concept
in a mathematics classroom. It was found that the graphing
calculator could foster active student participation and assist
students in making connections to real-world data and that the
graphing calculator used in conjunction with expiicit teacher
modeling could assist students in their conceptual
understanding of the function concept.
Shih (2006) on studying the effects of number sense
intervention on second-grade students with mathematics
leaming disabilities, the results showed that students who
received repeated practice followed by number sense instruction
had better initial performance on fact retrieval and could
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Schevermann (2000) attempted on studying the o "8
mathematical nstructional model on the pcrf:" °18 of
students with leaming disabilities on one-varigh) \rnm"% !
and found that participants leamed to illustrage und: = .""ll)nx
one-vanable equation wond problems using multiple ,‘l“ln \
maodes and there was an increase in the studqcnm'l lus‘(‘ fon
transfer their skills to a variety of situmion; §1b||( 0
mathematical notation, textbook  word pmbl\l llchdi“&
standardized mathematics achievement measures, o and
Sanders (2007) made a quasi-experimental study op ¢,
strategies in mathematics vocabulary instruction, The ]:-beqded
of the rescarch indicate a strong relationship b"ldlngs
vocabulary and mathematical comprehension ide e‘tw?en
vocabulary understanding as a key component in u'ndersr:"fy!ng
the subject. It is found that vocabulary instruction inco :n d.mg
memoni; strategies has consistently resulted in surlfstra?:tl‘ng
increases in leamning and retention for students with disabilit'lal
as well as non-disabled peers when compared with otlies
approaches. "
A study regarding methods for ascertaining and
accommodating dyscalculic children in the classroom
conducted by Michaelson (2007) suggests that certain practical
methods and instructional designs can be implemented in the
classroom to address the specific learning needs of dyscalculic
leamers.
A ;rud y (Moomaw, 2008) on measuring number sense in young
children reveals that mathematics-based curriculum measure
that can be used to assess the ongoing development of
quantitative reasoning in children is a valid and reliable measur®
of number sense.

7.6 EPITOME
Dyscalculia s a learning disability which requires P
support apart from classroom teaching, However, only a very fe
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alies at Vi ) s
with other learning disabilities;

P ies and normal children; and strategies to overcome
e Compared with other learning disabilities like dyslexia,
dy.\culcu‘h.l-l_cw studies have been done on dyscalculia and ways to
anly @ VL{ it It is becoming imperative for researchers to carry out
‘“fg :::l:mv dies on this area to meet the needs of this category

t

2;‘ sudents W
The problems

ngles. The need

e stu
ho need special attention.

of dyscalculics need to be studied from different
to study each and every type of dyscalculic
cblem is quite essential. Identification of different types of
dyscalculics in different stages of education namely primary,

llege level needs to done. Studies need to be carried

gcondary and co °
outon comparison of dyscalculics with learners affected by other
gisorders like dysgraphia, dysphasia or dyspraxia. A few more

qudies could be done on comparisons of dyscalculics and dyslexics

and pupils with ADHD. More studies in this area will shed light on
e differences between dyscalculics and normal children.
Dyscalculics clearly require help to learn normally through early
reognition and specialized approaches to teaching. It is essential
forresearchers to carry out investigations on new technologies that

may be most appropriately used to facilitate learning.

o
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8.1 RECOMMENDATIONS TO PARENTS

Dyscalculiais seento be adevelopmental as we]] as

leaming disability and the effects of this disorder can b " CQuireg
with appropnate support, guidance and interventione ontrolleg
P;m-n.x\ should accept the fact that their wards must be ls fa‘ homg

at their own pace of leaming. When they notice that tl(: t‘to l
have severe problems with arithmetic, they must consult S
t:a;hm and create a friendly environment which is co Wltl’! et
their learning. i

Pa.rcgrs are not optimally aware of lf’:aming disabilities J;
dyscalculia which hampers their wards’ performance in arith ; l‘k ;
Au:g*encss about leaning disabilities alone helps parents t;n eg/cé
;hc Eihdt type of guidance and support to their wards. Leamigng-
iszbled children are found to have average or above average level
of intelligence and it is a highly sad condition that many parents
are not aware of this fact. Parents need to be aware about arithmetic
l:._zmmg difficulties and they need to take adequate steps to help
this _chaUenged learners through individual care and attention or

special treatment.

Parents should involve actively in the child’s education and
the future. They need to understand that children with special needs
ha‘\e to be able to practice what they learn at school in home. A
child who has leant to do something independently at school must
pe given opportunity todo it at home as well. Parents need to provide
individual attention to their wards to fully grasp certain concep’s
Parents should make them to work with individual care after scho®

hours and they can be provided a place to work with few distractions:
onal

Parents have a great role to play in bringing emofi

adations 10 the Clients 1
1t

fuc?

on (carning-disabled children. Home atmospl?efre
pcloP'"C" ood amount of influence over the emotional stability
Al jses & Jren. Parents should seek active co-operation of tea<':hers
nf-“”‘h}' ull ol (')mc atmosphere suitable for their proper emo}nopal
gk I ][ They need to co-operate together in designing
el e mmes at home and school to bring about positive
children. Also instead of accusing
e of and lazy, parents need to observe
swdcnflsd‘r’en ote closely at home and school and have them
e € 4 by trained personnel for the presence of any type of
A Jisability. Once parents notice that children have severe
““ﬁﬁﬁs with academic skills, they should seek help from qualified
;zfessionals. Rehabilitation pfogrammes have to be ;?lanned fgr
fhese children according to their level and also according to their

qature of dysfunction.
parents should not discourage their children when they lag

pehind in their studies and they must find out with the help of
experts what hampers their progress. They have to accept the fact
it their children can learn only at their own pace of learning.
They must know the capacity of their children and also understand
it it is no use pushing them beyond their capacity of learning.
They can encourage their children to develop their learning skills
o the maximum extent possible. With proper parental care,
dyscalculics can be made to do mathematical calculations in correct
ways and hence to develop their academic skills and achievement.

riate rogrd” -
"ppr(;[;ns for leam ing-disabled
ol being unmotivated

82RECOMMENDATIONS TO TEACHERS
Teachers are the torchbearers in a society. They have to cater
tothe needs of all students in a class who have different intellectual
and socio-cultural backgrounds. Often teachers come across some
E:IPIIS who may have learning difficulties and are discouraged by
v:lr own we:aknesses in their learning. Teaching profession is a
ofr{hchallen.gmg one and teachers have to address the special needs
difﬁczie- chlld'ren. I'f schoolteachers gain the insight into the
i dtles tlllelr pupils face and display the qualities of leadership
¢dto bring these children out of their isolated world and help

i
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eright kind of instruction to cater to their g atfcs.
needs. The task of teaching mathematics to dyscalculics g ind i
challenging and by becoming aware S strategies th :
mitigate the difficulties, instructors can grow in conﬁdenc:-
accomplishing this complex task. |
Children with learning disabilities require special assi
on the part of teachers. Special educational programmes
designed by teachers to meet the special needs of these Jeap,
With proper care and teachers’ guidance, dyscalculics can pe i
to do arithmetic calculations in correct ways. In additiop th
f:hildren with disability need a great deal of structured practi’ce it
immediate corrective feedback to develop their numerica] skﬁnd
Repeated reinforcement and specific practice of straight f; 2
ideas can make understanding easier. Many stud : indhiges
Mgt caniaks . -Many students need individy|
n to fully grasp certain concepts and it is the duty of teach,
to provide individual care and attention to them to he] h ers
up with their learning, P
' Early identification and
Intervention strategies for an

Stance
can be

prevention are needed through

: Y category of dyscalculi
n yscalculic problems of
schoolchildren. The purpose of positive if:ltcrvention

programmes wj
s will be of great help to pupils to overcome their

disabilities and to make effe
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g2.1 To Use Different Technologies for Instruction

The teachers have to be aware of the compensatory strategies
hat they can use to make these students to cope up with the
academic  tasks ard alsq determine how they may be most
al;,propriately used to facilitate learning. They need to be specially
helped to overcome their problems through different attitudes and
reaching methods. There is a great challenge on the part of teachers
to deal with those children with arithmetic disorders by using
innovative teaching strategies. By these specialized approaches to
teaching, most dyscalculic learners can be helped to learn normally.
With more and more emphasis on classroom performance in this
era of perfect competition, teachers need to apply the best known
techniques to make the children intellectually superior. When
properly applied, such techniques help to overcome learning
difficulties in reading, spelling or mathematics.

It is necessary for teachers to get rid of technophobia and be
familiar with all aspects of technology. It is essential for teachers
to be acquainted with the new technologies, learn more about them,
and also determine how they may be most appropriately used to
facilitate learning. It is essential that teachers adopt different kinds
of technologies in the classroom to meet the needs of dyscalculics
5o as to overcome their learning problems in mathematics and attain
tangible improvement in mathematical abilities. By specialized
approaches to teaching, most dyscalculic learners can be helped to
learn normally.

Technology can greatly aid the process of mathematical
exploration and clever use of such technology may help engage
such students with leaming disorders. To meet the needs of all
students, regardless of learning style, attitudes towards mathematics
or ability level, teachers should use modem technology such as
computers or calculators. Innovative use of technology may help
dyscalculic learners to overcome their disability to a large extent.
It is very essential for school teachers to adopt innovative methods
of teaching to meet the needs of dyscalculic learners. The use of
technology like computer-assisted instruction by the teachers may
be a help in effective leamning of students. Computer-based
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technological instmc(ion.. It cmplo‘y.\ different INstrygy; &
techniques and meets the d!vcrsc nccd..s of the learners throy
use of technology in education. Educa.tmnul l_cchnologieS likg yy

based leaming can help disabled children in overcoming Sevt:b‘
learning problems and permit a greater number of oppol'luni;?re
for learners” epistemological styles, pace of learning, f exib“_les
self-correction and modification of learning. lty,
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8h th,

Multimedia can be used for the benefit of learners wigp, S
educational needs. The use of different instructional medig such
projected media and non-projected media, print media o
electronic media or the non-print media, real objects etc cap be
such learners as they provide a variety in learning. The Variety apq
flexibility of different multimedia applications offer the Opportup;
to adapt any media-combination to cater to the needs of leamin“f
disabled children. The use of different media could faciljt
process of acquiring the various academic skills that are

for learning and create a wide range of learning opportun;
the_se' ;ducationa]ly backward learners. By choosing mate
activities suited to their level of learning and by stimulat
urge to bring out their best, teachers can help the pupils with

disabilities to turn their difficulties intos
model achievers.
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8.2.2 To Understand Different Learning Styles

Itis very essential for school teachers to adopt different learning

styles to meet the needs of d i indi
) yscalculic learners. i
with .dyscalculia need help fro e

styles to meet the need

be provided to dys )
cal - .
problems by looki)l,1g atcmlc learners to visualize mathematical

any visual informatjon provided through
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pictures, charts, diagrams etc. While teaching mathematical
concepts, the teacher can provide examples and try to relate
problems to real life situations. The teacher can introduce new skills
peginning with concrete examples and later move on to more
abstract applications. Also the use of real objects provides
kinesthetic experiences to the children. Adopting different lrarning

styles can help engage such disabled children to learn in an
enjoyable and meaningful way.

8.2.3 To Improve Mental Health of Students

Schoolteachers have a great role to play in meeting the needs
of pupils from a larger number of diverse backgrounds and with
increasingly diverse special needs. It is necessary that teachers have
to change their roles and identify the challenges faced by the
children instead of discouraging them with senseless homework.
Various learning experiences are to be provided to children in order
to develop their physical, mental, and emotional abilities. Since
the child with learning disability represents a whole person,
including a psychological self which is as important as the child’s
academic self, any programme which attempts to deal with only
the educational aspects is inadequate.

There is no greater gift the teachers can give to their students
than laying the foundation for their emotional health, positive self-
esteem etc through inculcating values in them. It provides the
opportunity to have a positive attitude towards life and imparting
of ideals for a healthy and stress-free life. Building values provides
the fuel to mould a child’s self-esteem and feelings of self-worth
through positive approaches towards problems confronted in life.
It has the power to transform children’s misguided actions into
more fruitful work. It focuses on strengths and positive attributes
and acceptance for effort. Helping individuals with leamipg

disabilities to develop greater self-awareness about their disab:ﬂi'txes
is important for their ability to make effective choice and decision-
making in their ways of learning. They must feel better about
themselves and be more capable and resilient as they learn the
meaning of healthy self-esteem, responsibili_ty, respect for
individual differences etc. It is hoped that by motivating the youth
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emotional problems, supportive services or Interventiop outsil(;h
the classroom is essential. Developing emotional stability Provig &
the fuel to mould a child’s self-esteem and feelings of g elfewo es
through positive approaches towards problems confronted j, l‘rft
It has the power to transform children’s misguided action "
more fruitful work.

Learning disabilities should not be regarded as an indicatio
that an affected child cannot succeed against the achievemeny 0?,
some of history’s famous personalities. Teachers have a great rol
to play in moulding the mindset of children with learning disabiliti:
in such a way as to enable them to convert their challenges ints
chances for their intellectual and emotional development. :

e e camseling e i
and to develop confid e tl?elr anxiety and frustration
Wil o P conlidence, positive attitude and high self-esteem,
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choices and decisions that are based on what they most value.
Children need to know how to handle mistakes in a positive manner.

8.2.4 To Use Different Evaluation Techniques

It is imperative for teachers to adopt various evaluation
techniques to help these academically weak learners to improve in
academics. Through evaluation, different traits such as achievement,
attitude, interest, ability, personality, skills etc are assessed.
Evaluation techniques can be used for evaluating the performance
of learning-disabled children. They can be used both for screening
and measuring the learning outcomes of the learning-disabled
children. It involves the use of different quantitative and qualitative
techniques for the assessment of the educational activities. These
techniques can be used to assess the cognitive, affective and
psychomotor behaviours of such children. Such techniques can be
used by teachers to improve their teaching skills and also to adopt
different instructional methods to suit the needs of disabled learners

and to enhance the learning of such pupils.

8.3 RECOMMENDATIONS TO RESEARCHERS

Mathematical skills are indispensable for academic excellence
and more researches in this area are becoming increasingly needed.
Dyscalculia is seen to be a specific learning disabil ity and requires
diagnosis as well as support apart from classroom teaching.Itis to
be noted that very few research studies have been done in the field
of learning disabilities like dyscalculia. It is imperative that
researchers come forward to study these learning disorders and
adopt certain ways and means to treat these academic sufferers.

Awareness about learning disabilities like dyslexia, dysgraphia
or dyscalculia is very much essential to investigate about new
technologies that can be most appropriately used to facilitate the
learning of disabled children. Technologies have the potential to
create a conducive atmosphere to active learning by the students.
Awareness about dyscalculia is very much essential to investigate
about new technologies that can be most appropriately used to
facilitate the learning of mathematically disabled children. It is
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There are different kinds of learning disorders which o

the performance of school children. Studies in the areas of dysl;r et
and dysphasia are lacking and more studies have to be cop du;xm
in these areas. Psychological factors other than Self-esteeed
emotional maturity ete concerned with children with leamim‘
disabilities are to be taken into account and studies on aregg liﬁg
intelligence, emotional intelligence etc should be conductede
Studies on management factors like leadership, communicatio l
df:cns.an_-making etc concerned with children with lear; n,
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Recomne
ke dyscalculia which is very much prevalent these days
and does @ lot of harm through delz{y- in intervention. Early
intervention programmes help in provision of services to such
cducationally handicapped children for the purpose of lessening
he effects of this disorder. It is essential to identify students with
|carning disabilities as early as possible to prevent or alleviate the
(rustration and failure these students face. Early intervention is
needed for schoolchildren who are at a risk of developing a
handicapping situation that may affect their development and it is
the duty of school administrators to organize such programmes.

There is close to no effort on the part of school administrators

at correct treatment or adoption of strategies to remove the learning
blocks that hamper their educational progress. It is possible for
these children to be enabled and equipped with the skills they need
and to empower them to catch with the rest of their peers through
different teaching strategies. It is highly desirable that our schools
sensitize their staff to develop in these children the skills they
normally fail to develop. The school administrators should not
hesitate to seek help from qualified professionals in consultation
with the parents of the pupils concerned. Special education services
can be organized by the school administrators to help the dyscalculic
learners to overcome their problems. There is a great need to
generate a base of qualified special educators equipped with skills
to diagnose the learning disability and craft a coping strategy.

The school administrators have to provide the impetus and
support to make inclusive education happen. Along with their staff
and parents, the administrators need to plan and have a vision to
provide equal opportunities to all the students. As a first step, they
can facilitate cross-disciplinary collaboration. Staff training,
continuing education and ongoing professional development are
the next step. Administrators can support teachers in inclusive
schools by providing in-service training that addresses teacher-

identified needs, employing competent personnel to deliver the
training, offering incentives to educators to participate, using diverse
methods and co-ordinating the training with other districts or

institutions.

Jisability li
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School administrators have a great role to play in the

inimization of difficulties in learning. Various innovative method
of teaching could be implemented in all educational institutiong
for the benefit of all learners who face severe problems in learning
mathematics. Tt can be certain that those with learning difficulties
lm mathematics could enhance their performance in academics at
[;:5:1[;; 2;);1);:“ ?xtent through the use of such innovative methods in
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(FOCUS ON MATHEMATICS LEARNING DISABILITY)
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Inthe pres‘ent era, special educntioq is t?cing C(‘)nSidCl‘Cd.ﬁS an important ﬁck'l gfsttldy. All around the
olobe, there has been significant gains In special c‘ducnlloln services and pgllcms supporting children
with disabilities. But among the various categorics of dlsnbll!ttcs,.lcarpfng disability is the one in
which least importance is given to or which is ignored. A lc'nmmg disability like dyscalculia is often
jonored ornotall identified. ‘

- The book is designed with the intention to address some of the basic issues related to
Jearning disabilities in general witha special focus on dyscalculic problems. Writings in the arca of
learning disabilities represent an important dimension of creating awareness about those special
wards who need special attention to develop their academic skills. This book outlines the essentials
of the condition called dyscalculia and offers certain practical ways in which these difficulties can be
addressed. Chapter 1 of this book introduces thq concept of (}isability and the various types of
disabilities. Chapter 2 focusses on learning disabilltles and provides a discussion of prevalence and
causative factors of learning disabilities and the problems of learning-disabled wards. Chapter 3
discusses about integrated and inclusive education and also the need of inclusive settings for
learning-disabled children. Chapter 4 concentrates on analysis of dyscalculic problems by discussing
about its types and causes. Chapter 5 presents an overview of leamning styles and tne different
learning styles that are suited to dyscalculics according to their needs. Chapter 6 deals with the use of
technology for the benefit of dyscalculics. Chapter 7 reviews the researches done on dyscalculia and
addresses the need for conducting intensive studies on this area to meet the needs of dyscalculics.
Chapter 8 helps the clients of education such as parents, teachers, administrators and researches on
adoption of strategies to overcome the problems of these special children.This book wil! be useful to
all those involved in the field of special education, especially, teacher educators and students of
special education. It is hoped that this book will be of help to teachers and parents dealing with
children with learning disabilities. It may also be helpful to researchers who wish to do rescarches in
the area of learning disabilities. o

The authors are indebted to all those sources which have been consulted cov-tly and
overtly in preparing this book. Also suggestions and comments for the improvement of this 200k are

most welcomed and appreciated. -
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