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CEREBRAL PALSY AND LEARNING

DIFFICCULTIES AND DISABILITIES

A definition by the World Commision for Cerebral Palsy in 1988 was:”
a persistent but not unchanging disorder of posture and movement, caused
by damage to the developing nervous system, before or during birth or in
early months of infancy” (Griffiths and Clegg, 1988). (Figure 1.)

Figure 1.

Risk factores associated with development of cerebral palsy

PRENATAL

� Genetic abnormalities

� Maternal health factors (malnutrition, chronic stress)

� Agents (drugs, chemical exposure)

PERINATAL

� Prenatal conditions (for example, toxemia secondary to maternal diabetes)

� Premature detachement of the placenta

� Prematurity (compromised respiration, cardiovascular dysfunction)

� Multiple birth

POSTNATAL

� Trauma

� Anoxia

� Malnutrition

� Infections (for example, meningitis)

Cerebral palsy is a developmental disability and, as such, falls into diagnos-
tic category that includes mental retardation, autism, learning and language
disorders, and disorders of attention and impulse control. The diagnosis of a
developmental disability is based on an analysis of the functional domains of a
particular child. These functional domains fall into two major groupings: basic
physiological / psychological procesess and integratetd functional procesess.

The basic physiological and psychological processes include sensory func-
tion (vision, hearing), cognitive processes (attention, perception, memory,
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thinking) and motor function (fine motor and gross motor). Problems with
the basic physiological and psychological processes are called impairments.

The integrated functional processes are based on the basic functional
domains and include comunication /socialisation skills, daily living skills
(feeding, dressing, grooming, toileting) and mobility skills (locomotion,
transfer). Problems with the integrated process are called functional limi-

tations and disabilities (Pellegrino, Dormans, 2000) (Figure 2.)

Figure 2.

Functional domains that characterize a developmental disability

BASIC PROCESSES INTEGRATED PROCESSES

Sensory Communication /socialization

Cognitive Daily living skills

Motor Mobility

A diagnosis of cerebral palsy should not be made unless the motor
disorder is obvious. This excludes most children with clumsiness and also
children with a severe degree of mental retardation and motor signs such
as mild spasticity or mild hypotonia (Hare, Durham, Green, 2002)

A detailed analysis of the functional domains can lead to the diagnosis
of a developmental disability for a particular child. In the case od cerebral
palsy, the development disability is defined in terms of decrements in mo-
tor function and functional mobility. A child s problems with motor func-
tion and mobility may lead to diagnosis of cerebral palsy (Figure 3.)

Figure 3.

Common problems of motor development in children with cerebral palsy

1. Abnormal muscle tone
2. Persistence of primitive reflex patterns interfiring with voluntary

 movements
3. Poorly developed normal motor patterns including balance reactions
4. Muscle weakness
5. Reduced skill development and refinement of movement
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There are several conditions which can occur with cerebral palsy and
require specific management :

VISUAL IMPAIRMENTS

These are common in childen with cerebral palsy The prevalence of
strabismus in normal children is about 6% but rises to 15 –60% in chil-
dren with cerebral palsy (Duckman 1987). There is a similarly high preva-
lence of other visual problems such as significant refractive errors, am-
blyopia, accommodative insufficiency, oculomotor dysfunction and visual
perceptual dysfunction. Children with athetosis have been found to have
fewer visual –perceptual disorders than children with spasticity, with those
with bilateral spasticity presenting the highest incidence. Children born
prematurely may sustain visual loss, including blindness, as a consequence
of retinopathy of prematurity.

HEARING IMPAIRMENT

Estimates of hearing loss in children with cerebral palsy range from 3%
to 10% (Evans et al., 1985) and 25% (Batshaw, Perret, 1992). Children
born prematurely are at a higher risk for hearing loss than children born at
term (Thirunger, Kankkuren, Liden and Niklasson, 1984). But hearing
impairmant is now rare in cerebral palsy, although it used to be a common
finding in those with a severe dyskinetic disorder caused by high neonatal
bilirubinemia. Children with neurological problems due to intrauterine in-
fection or to neonatal meningitis are at high risk of a sensory hearing deficit.

The 12 cranial nerves relay motor function, senses and reflexes of the
head (Figure 4.)

Figure 4.

The 12 cranial nerves

MOTOR FUNCTIONS

� Facial expression: weaknness of facial muscles ;
� Gaze: disturbed control of eye movement can lead to double vision

         or nystagmus (rhytmic movements of the eyes) ;
� Speeking : dysarthria is a defect in articualtion, making the speech

         slurred;
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� Swallowing: disturbed swallowing can cause choking;
� Turning of the head

SENSES

� Vision

� Smell

� Taste

� Hearing

THE VESTIBULAR SYSTEM (senses the position and movemnts of
the head and therefore play an important part in maintaining equilibrium)

OTHER SENSORY IMPAIRMENTS

In addidion to impairments of hearing and vision, many children with cere-
bral palsy have somatosensory deficits (e.g., abnormalities of proprioception,
awareness of position of limbs in space) (Molnar, 1992). Sensory disorder is
an integral part of cerebral palsy and has been demonstrated by evaluating two
- point discrimination in childen with different types of cerebral palsy (Lesney
et al., 1993). Yekutiel et al. (1994) confirmed a high prevalence of sensory
deficit in the hands of children with cerebral palsy (Figure 5).

Figure 5.

The sensory modalities

� Touch
�  Pain
� Temperature
� Vibration
� Position of limbs

NEUROLOGIC, ORTHOPEDIC AND OTHER IMPAIRMENTS

Children with cerebral palsy have an increased incidence of neurologi-
cal and surgical problems that may be thought of as either associated im-

pairments or secondary impairments. Seizure disorders may occur in as
many as 46% of children with cerebral palsy ( (Murphy et. Al., 1993).
Epilepsy occurs frequently in children with cerebral palsy, with higher in-
cidence in children with tetraplegia and a lower incidence in those with
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dyskinesia and spastic diplegia, especiallly preterm infants. Aicardi (1990)
offered a full rewiew of epilepsy in cerebral palsy. Epilepsy is a co-symp-
tom of severe learning difficulties (9-31%), autism (11-35%) and cerebral
palsy (18-35%) (Whitfield, 2003) Cerebral palsy associated with epilepsy
is more likely to be accompanied by sensory hendicap and cognitive im-
pairment.

Factors associated with cognitive or functional problems in epilepsy
are the following:

� Intellectual decline in epilepsy is usually associated with antiepileptic
drug (AED) toxicitiy.

� Children with early onset to their seizure disorder, poor response to
anticonvulsant medication, and mixed seizure types tend to perform

 more poorly on QI measures. However, those factors could disguise
a common factor in the existence of pre-existing neurological impair-
ments prior to seizure onset.

� Specific impairments likely to be associated with epilepsy are poor
sustained attention and reduced short-term memory performance.

� Subclinical electrical activity of even brief duration can produce edu-
cational dificulties refferd to as transitory cognitive impairments (TCI).

� Some studies suggest that left temporal lobe epilepsy is associated
with decreased performance on verbal memory task and right tem-
poral lobe epilepsy related to reduced visual memorry function.

� Hippocampal damage from frequent seizures is associated with de-
creased new learning.         (Whitfield, 2003).

Musculares contractures, hip dislocation, and scoliosis are examples of
secundary impairments;they are a consequence of underlying abnormalities
in muscle tone that result in chronic shortening of muscle- tendon units and
deformities caused by persistent abnormal and unbalanced forces across joints.
Contracture resulting from spasticity is the underlying feature in cerebral
palsy that most commonly leads to surgery. In general, with time, spasticity
leads to contractures of muscle and tendon groups. Without treatment, the
other soft tissues surrounding the joins also become contracted.

Children with ceebral palsy are also subject to a number of other signifi-
cant medical problems related to respiratory, gastrointestinal and urinary
tract dysfunction.
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COGNITIVE IMPAIRMENTS, MENTAL RETARDATION AND LEARN-

ING DISABILITIES

Cognitive impairments refer to specific aspects of higher cortical func-
tion, such as attention, memory, language processing and problem solving
(Figure 6.)

Figure 6.

Cognitive development

� Concentration
� Language
� Imagination
� Creativity
� Purposeful action
� Problem solving

 Significant cognitive impairments are more frequent in children with
cerebral palsy than they are in general population, and they result in a
diagnosis of mental retardation or learning disability in approximately 75%
of these children (Evans et al., 1985).

In children with cerebral palsy cognitive imapairments are often wide-
spread and significant. They are most often in some or more of the follow-
ing domains:

� Speed of information prosessing;
� divided, selective, and sustained attention;
� short- and long –term memory;
� executive function;
� expressive language;

In children with cerebral palsy a wide range of nonverbal deficit can be
recorded, particularly concerning visuospatial, imaginal and constructional
process.

Visuospatial processing ability can be defined as the capacity to localise

objects in relation to each other in space and to know the location of single

objects with respect to onself.

Children are unable to localize single objects and act as if they were blind.
They have marked difficulty in directing voluntary eye movements towards an
object. They also have problems in reaching for or pointing to an object.
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Managing all of the information you store and receive and using it effec-
tively is called „information processing”. Our senses (sight, hearing, smell,
taste and touch) are constantly providing us with information. There are
several kinds of information processing skills:visual discrimination, visual
figure-ground discrimination, visual memory, visual –motor processing, vi-
sual closure, understaning spatial relationship, auditory discrimination, audi-
tory figure –ground discrimination and auditory memory. Children with infor-
mation processing disorders do not use information efficiently to learn, solve
problems or complete task. The inability to process information efficiently

frequently results in frustration and learning failure. Perception-visual as well
as kinaestetic –plays an enormeus role in the genesis of the purposeful motor
function.. It is not uncommon for the perception of children with motor disorderr
to be disturbed in some way. Disturbed eye- hand coordination results in a lack
of precission in the elementary motor function (drawing a line, grasping an
object) due to poor visual control. Sometimes the cause can be poor vision or
eye movement disorders, but usually central visuomotor disorders are involved.
If it concerns abnormal spatial aspects of the performance of acts, it is re-
ferred to as constructive dyspraxya.. Constructive apraxya and spatial agnosia
are also jointly referred to as apractagnosia.

Understanding information processing:

� visual discrimination (the ability to use the sense of sight to notice
and compare the features of different items to distinguish one item
from another)

� visual figure–ground discrimination (the ability to separate a shape
or printed character from it background)

� visual memory (there are two kinds of visual memory. Short-term
visual memory is the abilitiy to remember something seen very re-
cently. Long –term memory visual memory is ability to recall some-
thing seen a long time ago.

� visual motor processing (visual motor processing is the kind of thinking
needed to use feedback from the eyes to coordinate the movement of
other parts of your body. For example, your eyes and hand need to
work together to write with a pen or pencil.

� visual closure (the ability to know what on object is when only parts
of it are visible)

� spatial relationships (spatial relationship describe how objects are
positioned in the space around us. Children must have this skill in
order to learn to read, write, count and think about number.)
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� auditory discrimination (the ability to notice, compare and distin-
guish the distinct and separate sounds in words)

� auditory figure –ground discrimination (auditory figure-ground dis-
crimination is the ability to pick out important sounds from a noisy
background)

� auditory memory (short-term auditory memory is ability to remem-
ber something heard very recently. Long term auditory memory is
the ability to recall something heard long ago.)

Problems with spatial perception, spatial relations, recognition,
organisation and synthesys of visual-spatial information, discrimination and
recognition of visual detail, visual –spatial orientation (includung right-left
orientation problems), visual memories, coordination of visual input with
motoric process (visual-motor integration), visual form constancy, gestalt
impressions and concept formation are rooted in basic deficit in visual
perception and visual imaginery. This child does not form visual images
and therefore cannot revizualize something he has seen previously.

The prevalence of mental retardation is approxymately 50%, with 25-
30% of children with cerebral palsy having lower IQ scores than typically
developing children or having abnormalities of visual perception or prob-
lem solving. The frequeny of more severe cognitive disabilities (e. g., se-
vere mental retardation) is directly related to the severity of the motor
impairment. Children with spastic quadriplegia are at an especially high
risk for severe cognitive disabilities. Abercrombie (1968) said that limita-
tion of an individual‘s capacyty to exhibit active movement is likely to re-
tard his perceptual development generally and in this way limit his over-all
intelectual ability. Abercrombie has also offered a very specific illustration
of this concept as it affects children with cerebral palsy. It is well estabilshed
that these children frequently have abnormalities of conjugate movements
of their eyes, and it is theoretically possible to correlate this with the fact
that many also have disorders of visuo-motor and visuo –perceptual func-
tioning. In other words, there is here possibility of a cause – and -effect
relationship, with the movemnt abnormality producing the intelectual dis-
order. The relationship between movement and aspects of intellectual de-
velopment has been studied by numerous workers. Essentially is that ac-
tive movement, whether of the body as a whole or of individual limbs, is
important for normal perceptual and visuo-motor development. Motor

activity is important as an integrating mechanism for linking together

developmental progress in the four different pathways, physical, intellec-
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tual, emotional and social. Motor behavior acts as a linking and inte-

grating mechnism in development. The amount of activity is crucial factor
in the children‘s learning. Language learning is another aspect of develop-
ment whose relationship to movement has been studied. It has been found
that the initation of language learning is facilitated if children are instructed
and encouraged to speak and make relevant movements and gestures at
the same time.

For the satisfactory developmet of individual children, a spectrum of
motor experiences is needed.

THE ASSESMENT

A team that will be resposnsible for the assessment is called the
multidisciplinary team (MTD). It include: classroom teacher, school psy-
chologist, special education teacher, educational diagnostician, speech-lan-
guage clinician, occupational therapist and parents.

� academic evaluation (the academic evaluation will determine a dis-
crepancy between intelectual potential and academic achievement and
it will determine strenghts and weaknesses in the child ‘s academic
and processing areas) A learning profile can help to the classroom

teacher understand the best way to present information to the child and

therefore increase his or her chances of success.

� language evaluation (expresive and receptive language measures are
normally administered by the speech and language therapist)

� psychological evaluation (the psychological evaluation is a normal part
of every referral for a disability) Objectives of the psychological as-
sessment include these: 1. determine the child s present overall levels
of intelectual ability, 2. determine the child s present verbal intellectual
ability, 3. determine the child‘s nonlanguage intelectual ability.

� perceptual evaluation (this assessment may focus on a number of
perceptual areas, including: visual modality, auditory modality, tac-
tile modality, kinestetic modality, initial receiving of information, ini-
tial organisation of information, out put of information through vo-
cal, motoric or written responses)

The objectives of the perceptual assesments are:

� to help determine the child s stronger and weaker modalities for learn-
ing. Some children are visual learners, some are auditory, and some
learn well through any form if input. We have three distinct commu-
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nication and learning styles: 1. Visual. Learning through seeing. We

like to see pictures or diagrams. We like demonstration or watching

video. 2. Auditory. Learning through hearning. We like to listen to

auditapes, lectures, debates, discussions, verbal instructions. 3. Kines-

thetic. Learning through physical activities and through direct involve-

ment. A study of over five thousand students in the United States,
Hong Kong and Japan, grades 5 through 12, showed the following
learning preferences: visual 29 percent, auditory 34 percent and ki-
nesthetic 37 percent (Collin, Malcolm, 1998)

� to develop a learning profile that can help the classroom teacher un-
derstand the best way to present information to the child and there-
fore increase his or her chance of success. Identifying and undestanding
all of the ramification of your personal learning style opens the door
to improved preformance and more enriching experiences in all as-
pects of your life.

� occupational therapy evaluation (the occupational performance com-
ponents comprise the sensorimotor components, cognitive integra-
tion and cognitive components and psychosocial skills and psycho-
logical components) SENSORYMOTOR COMPONENTS involve
the ability to receive input, process information, and produce output.
The components are sensory, neuromuskuloskeletal, and motor.
COGNITIVE INTEGRATION AND COGNITIVE COMPONENTS

involve the ability to use higher brain functions. The components are
level of arousal, orientation, recognition, attention span, initation of
activity, termination of activity, memory, sequencing, categorization,
concept formation, spatial operations, problem solving, learning, and
generalisation.

PSYCHOSOCIAL SKILLS AND PSYCHOLOGICAL COMPO-

NENTS involve the ability to interact in society and process emotions. The
components are psychological, social and self-mangement (Koonz Lowman,
2000).
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CONCLUSION

Cerebral palsy occurs when sensory, perceptual and motor areas of the
central nervous system cannot accurately relay and integrate essentail in-
formation that the brain needs to correctly plan and direct the skilled,
efficient movements used in everyday interactions with environment. More
than 60% of children with cerebral palsy have cognitive and language im-
pairments. The severitiy of deficit can range from mild to severe. Cogni-
tive and linguistic compentency can play a significat role in a child’s ability
to benefit from therapeutic and educational interventions. Sensory prob-
lem are also present in individuals with cerebral palsy. Visual impairments
such as blindness, uncoordinated eye movements, or eye muscle affect as
many as 50% of children with cerebral palsy. Auditory reception and pro-
cessing deficits impact 25 %. Additional sensory problems include hyper-
sensitivity or overacting to touch. Children with multiple sensory process-
ing problems have more difficulty understanding their environments. Oc-
cupational therapy practitioners must consider a child‘s sensory limitation
and stregths when setting therapeutic goals. Additional problems can in-
clude seizures and other mediacal conditions not directly related to the
child s movement disorder. Abnormal postures and weak muscle activity
may compromise cardiac and respiratory functions and prevent these sys-
tems from working efficiently. Behavioral problems and social delays are
not unusual.

Children with cerebral palsy often show combinations of tone prob-
lems. Children with spastic cerebral palsy move their extremities with abrupt
hypertonic motions, but also may exhibit marked hypotonicity in their trunk
muscles. Medical and allied health practitioners commnly use two ways to
describe each child‘s movement control problems. One is by the type move-
ment disorder, which is characterized by the predominant muscle tone
observed, and the other is by distribution. The three most common distri-
bution patterns are quadriplegia, diplagia and hemiplegia. In addition to
these categories of characteristic tone and topographical distribution, the
disorder may also be diagnosed as mild. moderate, or severe. Each level
suggests a degree of muscle tone abnormality, types of abnormal reflex
activity, potential for functional activity, and typical associated problems
(Wandel, 2000). Knowledge of the degree of muscle tone abnormality and
the child ‘s cognitive, sensory, and perceptual status can help to establish
realistic and practical goals and intervention. A child with mild involve-
ment and normal cognition has greater potential to succed at gaining new
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motor skills. The cerebral palsy is nonprogresive disorder in terms of lession
changes in the central nervous system, but over time the resulting postural
disorder may cause muscle tissue contractures, bone deformities, and joint
dislocation. Functional impairments include impairments in motor, lan-
guage, academic, social and activities of dailiy living skills.
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ACHIEVING EDUCATION FOR ALL

It is important to recognize the distinction between impairment and
disablement. Disabled Persons International (1981) promete the following
distinction: „Impairment is the loss or limitation of physical, mental or
sensory function on a long term or permanent basis. Disablement is the
loss or limitation of opportunities to take part in the normal life of the
community on an equal level with others due to physical and social barrieres.
Specifically, social model of disablement focuses on environment. The
medical model of disability focuses on an individual who needs fixing-ei-
ther by therapy, medicine, surgery or special treatment. The distinction
between impairment and disablement is also important for achieving edu-
cation for all. Focus on the environment means schools and teachers must
accommodate to individual learners. A focus on individual students means
that students must either be „cured” or fit in if they don’t want to be de-
nied access to „regular” education.

T’he terms „special education”and student with „special education
needs”are widely used in the literature. This label may present a barrier to
the development of inclusive practise and tends to put the burden on the
learner and a focus on individual deficits (Lynch, 2001).

OECD estimates that between 15-20% of all students will require spe-
cial needs education during their primary and secundary school years.

In report for UNICEF, Bengt Lindqvist, the United Special Repporteur
on Human Rights and Disability, provode the following challenge:

„A dominant problem in the disabitity field is the lack of access to educa-

tion for both children and adults with disabilities. As education is a funda-

mental right for all, enshrined in the Universal Declaration of Human Rights,

and protecteed through various international conventions, this is a very seri-

ous problem.”

In 1993, the United Nations General Assembly adopted the Stanđard
Rules on Equalization of Opportunities for Persons with Disabilities, Stan-
dard Rule #6.1: „General education authorities are responsible for the edu-

cation of person with disabilities in integrated settings. Education for person

with disabilities should form an integral part of educational planning,

curricudum development and school organization.”
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The Salamanca Framework for Action (1994) provide perhaps the best
cross-cultural definition of Inclusive Education in action:

„The fundamental principle of the inclusive education is that aIl children

should learn together, wherever possible, rigarddess of any dificulties or

dfferences they may have. Inclusive schools must recognize and respond to

the diverse needs of their students, accommodating both different styles and

rates of learning and ensuring quality education to aIl through appropriate

curricula, organizational arrangements, teaching strategies, resource use and

partnerships with their communities.”

Dakar Framework for Action adopted a World Declaration on Educa-
tion for All (EFA) in 2000, which affirmed the notion of education as a
fundamental right and established the new millenium goal to provide every
girl and boy with primary school education by 2015. Significant number of
disabled children and youth are largely excluded from educational oppor-
tunities for primary and secundary schooling. Inclusion should not be viewed

as an add on to a conventional school. It must be wieved as intrinsic to the

mission, phylosophy, values, practices and activities of the school... Full in-

clusion must be embedded deeply in the very fundation of the school, in its

missions, its belief system, and its daily activities, rather than an appendage

that is added on the conventional school (Levin H., 1997).
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EDUCATION AND INCLUSION

During last decades, an interest in questions of rights, equity and inclu-
sion has been established from different social groups and their organisations.
At the same time, the intervention of numerous international organiza-
tions has resulted to the creation of numerous Declarations and multiple
Directives concerning human right and inclusion (i.e. The Declaration of
Children‘s Rights 1386/1959; The Declaration of the Rights of Mentally
Disabled people, 2856/1971; The Declaration of Disabled People’s Rights,
3447/1975; The Declaration of SUNBERG for Disabled People, 1981;
The Salamanca Statement for Special /Inclusive Education: A Framework
for Action, 1994; The International Top Conference on Social Develop-
ment and Inclusion, Copenhagen, 1995) (Vlachou, 2004).

Inclusive education happens when children with and without disabili-
ties participate and learn together in the same classes. In the context of
education:

� Disabled children have been denied access to public eduaction, or,
when given access, have received an education that is not equal to
that given other children (Fulcher, 1989);

� Disabled children are being fully or partially segregatet on claims of
protection from the harsh and cruel realities of mainstream schools-
such as the attitudes of staff and pupils, verbal and physical abuse,
lack of adequate resources, restricted and restrictive curricula, dis-
abling architectural designs, etc. (Welsh and Brassart, 2002);

We know that simply placing children with and without disabilities to-
gether does not produce positive outcomes. Inclusive education occurs
when there is advocacy, planning, support and commintment. Some opin-
ions about inclusive education are based on unsound information. Three
common myths about inclusion are:

� Separate is better.
� Children must be „ready” to be included.
� Parents don’t support inclusive education.

Reality is that typical children and children with disabilities learn as
much or more in inclusive classes. A child with disabilities does not have to
perform at a certain grade level or act exactly like the other children in
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their class to benefit from being a full-time member in general education.
The best outcomes occur when parents of children with disabilities and
professionals work together.

A major problem of policy design and implementation in the area of
inclusion is its traditional, dominant and persistent focus on an individual-
istic deficits approach to needs. This approach locates the source of prob-
lems within the individual and justifies social inequalities on the basis of
biological inequalities. By doing so, it totally ignores or overlooks the dis-
abling barrieres of an institutional, attitudinal, material and ideological na-
ture (Vlachou, 2004).

When children attend classes that reflect the similarities and differnces
of people in the real world,they learn to appreciate diversity. Because the
philosophy of inclusive education is aimed at helping all children learn,
everyone in the class benefits. Children learn at their own pace and style
within nurturing learning envinronment.

The individualized education program (IEP) is the cornstorne of a qualitiy

education for each child with a disability. To create an effective IEP, par-
ents, teachers and other school staff must come together to look closely at
the children‘s unique needs.
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