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The New York State Education Department has been involved in several projects to
improve the quality of services provided to students with traumatic brain injury in
educational settings. Through training, technical assistance projects, and publications such
as Traumatic Brain Injury: A Guidebook for Educators, the Department will help school staff
to better understand the specialized needs of students with traumatic brain injury and
appropriately apply educational interventions to improve special and general education
services for these students.

Copies of this manuval are available by contacting the New York State Education
Department, Publications Distribution Unit, Room 309 EB, Albany, New York 12234 or by
contacting Special Education Training and Resource Centers (SETRC) as listed in Appendix
H of this publication.

Questions regarding this publication may be directed to the Office for Special
Education Services, (518) 474-5548.
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Introduction

“Schools are . . .
central to assisting
students with TBI in
overcoming the
challenges they face.”

Many children each year receive an injury to the head, have serious illness-
es, ar are reated for serious medical conditions which cause a traumatic brain
injury (TBI). Moderate to severe injuries, and in some cases mild injuries, can
lead to immediate and long-term impairments in physical, social, emotional,
cognitive, and behavioral development. Schools are the normal environments
for children and are central to assisting students with TBI in overcoming the
challenges they face.

As more children survive serious childhood accidents and illnesses, it is vital
for schools to have the knowledge and skills to identify and address their edu-
cational needs, This manual has been prepared to help school staff to better
understand the specialized needs of students with TBI and appropriately apply
educational interventions to improve special and general education services
for these students. To this end, this manual is designed to assist school person-
nel, including general and special education teachers, related services
providers, administrators, aides, and others working with students with TBL
While this manual will emphasize the important and unigque characteristics of
students with TBI, educatars will realize that many of the assessment and edu-
cational approaches used with other students will be appropriate for students
with TBL

This manual provides information on the following areas:

O The causes, incidence, and characteristics of TBL

J Factors unique to TBI as a disability category.

[J Special considerations in the assessment of students with TBL
[ The school’s role as the student with TBI reenters school.

[ Strategies for school personnel 1o assist students with TBI in learning
skills, managing behavior, and dealing with social and emotional
difficulties.

d Resources for further information and technical assistance.
U Information regarding other State agency resources.

0 Information regarding school-based prevention efforts,

The New York State Education Depariment is committed o providing train-
ing and technical assistance to assist schools in educating students with special
needs. The Depantment has undertaken initiatives for training, model program
development, and information dissemination to assist schools to appropriately
evaluate students and plan and implement educational programs to meet the



unique needs of students with TBI, Regional rwo-day training sessions, “Edu-
cation of Children with Traumatic Brain Injury,” have been conducted by the
Department throughout the State. In addition, regional model programs are
funded 1w assist children with TBI o return to school (see Appendix E), Each
project provides direct services to school personnel including training, consul-
tation and technical assistance, assistance to families of students with TBI, and
coordination with medical and rehabilitation programs which have served
these students.



What Happens in a Brain Injury?

Incidence

The Brain

Brain injuries can be the result of an external blow to the head or a move-
ment of the head which causes an open or closed injury. An example of an
open head injury is a gunshot wound. Closed head injuries can result from
child abuse, falls, bicycle accidents, sports injuries, assaults, and motor vehicle
accidents. It is important to note that the head does not have to actually hit a
surface 1o incur a brain injury. Any motion which causes the brain to move
rapidly about inside the skull and suddenly stop may cause brain damage
(e.g., “Shaken Impact Syndrome”).

Brain injuries can also be the result of certain medical conditions which
affect the supply of blood or oxygen to the brain or change the brain tissues
or structures, Examples of such conditions include anoxia, tumor, encephalitis,
meningitis, stroke, and aneurysm. In addition, surgical treatment for childhood
tumors, and cranial or central nervous system radiation for cancers such as
leukemia may also cause injury to the developing brain (Peckman, 1991).

Approximately 1 in 300 children each year sustains a head injury which
requires hospitalization, and approximately three percent of children born this
year will have sustained a head injury by the time they reach adolescence
(Mira et. al., 1990). Because the effects of brain injury may persist for years,
the cumulative effect in terms of the numbers of children with brain injuries
being served by schools far exceeds three percent. The peak incidence for
brain injuries is between the ages of 15 and 24, although the incidence is also
high for children under age 15, particularly preschool children (Savage, 1988),
The incidence of brain injuries that are a result of medical conditions adds to
these statistics. As medical treatment improves, more children are surviving
head injuries and medical conditions that result in brain injuries.

The brain is a firm, gelatin-like organ surrounded by cerebral spinal fluid
and encased in a rough, bony, rigid skull. The front part or frontal lobe of the
brain rests on a bony, rough area of the skull located over the eye sockets.
Parts of the temporal lobes rest against the rough sides of the skull. The
strongest area of support is from the base of the brain where the brain stem
connects with the spinal cord which is held in place by the vertebrae. The
brain is made up of microscopic neurons held in place by a jelly-like sub-
stance. Chemicals in the form of neurotransmitters allow neurons (o rapidly
and efficiently send, receive, and store information. Damage to the brain often
results in localized injury to specific areas of the brain, injury to blood vessels
which supply oxygen to the brain and regulate blood flow, and disruption to
neurochemicals. Brain injuries in children are usually diffuse, meaning that the
injury can affect many areas and functions within the brain, Therefore, since



the areas of the brain are interconnected, damage to any part of the system
can often result in cognitive, motor, sensory, emotional, and behavior changes.

The organization of the brain is complex, but it is known that certain areas
regulate certain functions and are likely to show observable effects after an
injury (Bryn Mawr Rehab., 1990; NYSED Training Manual, 1991). Examples of
these include:

Sfrontallobes; reasoning and executive functions (e.g., goal setting, planning,
organizing, initiating. inhibiting, monitoring, evaluating,
problem solving)

brain stem:  temperature regulation, heart rate, respiration, muscle tone,
CONSCIOUSNESS, eYe MOVements

limbic system: emotional functioning, new learning

temporal lobes: hearing, receptive language, memory

occipital lobes: visual perception, field of vision, depth perception, visual tracts
motorstrifr - aspects of gross and fine motor functioning

parietal lobes. aspects of visual and spatial processing.

“Brain injuries in
children are usually
diffuse . . . Damage to
any part of the system
can often result in
cognitive, molor, sen-
sory, emolional, and
bebauvior changes.”
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Figure 1. Functions of the Cerebral Hemispheres

Eeprinted from: Brain Injury Family Guide
Bryn Mawr Rehab, 1990, p. 8 (upper figure)

Fischbach, G. et al, 1992 (lower figures)




Impact Injuries

The Brain
Reacts to Injury

Frontal lobe damage, which is common in traumatic brain injury, is signifi-
cant in that it results in problems with behavior regulation and executive func-
tioning (organizing, initiating, etc.). Frontal lobe damage also contributes 1o
delayed onset of symptoms (problems may show up when academic and
social demands increase and/or as the child gets older). Individuals with
frontal lobe damage may perform well on tests, but poorly in life situations
that demand self-regulation of behavior and which rely upon learning new
information and skills.

In falls and other accidents, the brain is injured not only by the impact, but
also by the movement of the brain inside the skull causing stretching of brain
tissues and contusions and lacerations. When the head is in motion and then is
stopped, the brain rocks forward and backward with the vertebrae acting as
the point of rotation causing diffuse injury from shearing of brain cells just
above the brain stem and deep within the brain. The force of the impact caus-
es the brain to hit the skull at the point of impact and then o rock backwards
and hit at the opposite side of the skull. The resulting injuries are referred to
as coup, which is the damage resulting from the initial impact, and contrecoup
which is the damage occurring on the exact opposite part of the brain. As the
brain moves rapidly within the skull, it moves across the bony protrusions in
the skull causing surface injuries (contusions and lacerations). The frontal and
temporal lobe areas of the brain are particularly vulnerable to injury because
the parts of the skull closest to the frontal lobes and temporal lobes are quite
rough and will cause a great deal of surface damage when the brain is forced
up against them. These injuries to specific areas are called focal injuries. Dif-
fuse injury to the brain can occur from rotational forces which cause axons 1o
stretch or tear and from pressure waves in the brain in a rapid acceleration-
deceleration injury. Diffuse damage to the brain, due to rotational forces which
cause brain tissues to stretch, can result even when there is no loss of con-
SCIOUSNEss.

The brain often does not fully recover from damage that occurs through
impact, surface, and shearing injuries. The child's ability to learn may be signif-
icantly affected by these injuries,

After an injury to the brain oceurs, the biochemical makeup of the brain reacts
to the injury. The cells begin to absorb water causing swelling in the brain. Dam-
age to the veins or arteries in the brain may cause bleeding in the brain. Both
swelling and bleeding in the brain may lead to rapid and dangerous increases in
pressure inside the skull. The neurotransmitters which relay messages from one
neuron 1o another may be disrupted. All of these secondary effects may cause fur-
ther brain damage beyond that which occurs at the time of injury. Medical treat-
ment is aimed at controlling these life-threatening secondary brain injuries. As
these secondary injuries subside, recovery of certain functions often oceurs.

i



Medical
Conditions

Types of Damage in Closed Head Injuries
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Figure 2. Impact Injuries

Reprinted from:

An Fducator's Manual: What Educators Meed fo Know Aboul Stidents with Traumatic
Brain infury, prepared by The MH LF, Inc. Mational Tazk Force on Special Education for
Students and Youths with Traumatic Brain Injury, 1985 Reprinted with permission of the
Mational Head Injury Foundation,

Cenain medical conditions such as stroke, encephalitis, meningitis, aneurysm,
anoxia, or brain tumor may result in structural and biochemical changes to the
brain which affect cognitive function and school achievement. A tumor, for
example, will cause injury to the brain depending on the location of the mmor
The treatment for that tumor (neurosurgery, whole brain radiation therapy,
chemotherapy), however, may cause diffuse damage (Peckman, 1991). Brain irra-
diation, which is often used for the treatment of tumors and acute lvmphocytic
leukemia, affects the long-term replication of brain cells, “The most consistent
research finding about children who have cranial radiation and intrathecal
chemotherapy for acute lymphocytic leukemia is that they are more likely than
other children to have learning disabilities” (Vander Water, 1991). Cognitive
deficits that occur as a result of cranial radiation treatment may emerge anywhere
from one to five years after the radiation treatment. Individuals with infections or
inflammation of the central nervous system and meninges caused by viruses, bac-
teria, etc. such as meningitis or encephalitis may have long-term neurological
residual effects and require careful monitoring for auditory, visual, and cognitive
effects (Tkeda and Young, 1992). The medical conditions described above identify
examples of possible causes of brain injury but are not intended to be an exhaus-
tive list. It is important that schools closely monitor children with brain injuries
due to medical conditions for effects on cognitive functioning and school
achievement that can occur years after the incident and treatment.




Severity of Injury

Age and Injury

Brain injuries are often medically categorized as mild, moderate, or severe,
depending upon the length of time the child is unconscious and the period of
time of post traumatic amnesia (Long, 1991). (Post traumatic amnesia refers 1o
the period of time after an injury in which the child exhibits a loss of day-to-
day memory for recent events). Often the most serious injuries result in coma
or unconsciousness. As an initial measure of severity, children in coma will
often be evaluated using a scale such as the Glasgow Coma Scale or Ranchos
Los Amigos Coma Scale which measures the child's response level in various
areas (see Appendix A). While these scales provide an initial indicator of
severity of the injury, they do not necessarily predict the long-term conse-
quences of the injury. However, even injuries that do not lead to coma can
have significant cognitive and behavioral consequences. A concussion or a
brief loss of consciousness which may seem minor can have significant effects.
After a mild injury, symptoms such as headache, nausea, dizziness, disorienta-
tion, confusion, agitation, and fatigue are common. These effects can improve
relatively quickly but often persist for weeks and months. In many cases, how-
ever, even an injury medically classified as “mild” may result in long-term cog-
nitive and behavioral problems (Dikeman, 1993; Kay, 1986). Children with
moderate to severe injuries almost always incur some long-term consequences
from injuries.

While young children often recover physically from serious accidents which
cause brain injury faster than adults, the long-term cognitive problems are
often more profound than with adults. The brain of a child continues to devel-
op throughout childhood and adolescence. Injury to a developing brain alters
that development. The younger the child, the more profound the long-term
effects of brain injury may be, particularly in the areas of behavioral self-regu-
lation and learning. When a brain injury occurs, information previously learned
is often retained, However, brain injury often has a profound effect on new
learning. Younger children, particularly preschool children, do not have the
same knowledge base to build upon and may experience great difficulty mas-
tering new skills, (Mira, Tucker, and Tyler, 1992) (Ylvisaker, 1992).

Because injuries in children and adolescents occur in brains thart are in the
process of developing, the cognitive, social, and behavioral effects are often
not seen until later in life when those developmental skills are required. Moni-
toring children with brain injuries over time for these “delayed consequences”
is critical.



Key POINTS

J'When there is physical trauma to the brain, the damage is
almost always diffuse. : :

O Every child with a brain injury presents a unique profile.
1 The frontal and temporal lobe areas of the brain are particu-
larly vulnerable to injury.

d The child’s age when an injury occurs influences the out-
come. The younger the child, the more profound the Im:lg-
term effects may be, especially with respect to behavinml
self-regulation and learning.

JInjuries to a “developing brain” may result in delayed mnsc—
quences. Anticipate and prepare for later learning pmhlems-

J Certain medical conditions result in both localized and dif-
fuse brain injuries. The treatment for such conditions (e.g.,
chemotherapy and cranial radiation treatment) can result in
cognitive and learning problems that may not emerge for one
to five yvears after treatment.




What are the Effects of a Traumatic Brain Injury?

Initial Effects

Cognitive Effects

Memory

There is a wide range of physical, cognitive, and behavioral effects which can
result from brain injuries. The injuries often cause diffuse damage and many
interrelated brain functions can be affected. Although there are common areas
of difficulty, the outcomes are extremely diverse with each child having a
unique pattern of strengths and difficulties. Each brain injury differs from child
to child as does the rate and degree of recovery.

Children with TBI have great potential for growth and development. They
often make remarkable progress in many areas and compensate for losses by
developing new strengths.

The following section presents an overview of possible effects following trau-
matic brain injury, but it is not intended to present a profile of any one child. It
is unlikely that any one student would have all of the following effects. Howev-
er, an understanding of these possible effects of injury to the brain will assist the
educator in determining student needs and identifying appropriate services and
strategies to facilitate the child's success in school.

In the first few days following trauma, the child may experience a variety of
medical and physical complications, including swelling of the brain, edema
{excess cerebral-spinal fluid), respiratory difficulty, and seizures. Motor problems
are often experienced early. Examples include rigidity, spasticity, coordination
difficulties, and tremors. As the child emerges from coma, he/she may experi-
ence temporary neurologically-based irritability, agitation, and aggression or may
lack any emotional expression. As the child improves, he/she may be able to
follow simple routines and directions. The child may show memory for past
events, but remain confused with poor memory of recent and current events.

These early, immediate problems usually diminish very rapidly and the overt
symptoms subside considerably. This early, relatively rapid improvement is often
interpreted as an indication that subsequent recovery will be as rapid and complete
{Mira et al., 1991), However, children with severe, moderate, and sometimes even
mild injuries, may have persistent cognitive, behavioral, and sensorimotor difficulties.

Long-term cognitive effects are typically experienced by children with TBI
and can affect their memory, attention, concentration, and executive functions.

Memory deficits are among the more common and lasting effects following
brain injury (Ewing-Cobbs, etal, 1987), Children may have difficulty with encod-
ing, storing, and retrieving new information, This is particularly true when the
information is presented quickly or in great amounts or in detail, These difficul-
ties can affect the child's ability to learn new curriculum material, new and sub-

9



Attention and
Concentration

Executive
Functions

‘A student with
executive functions
impaired may bave

difficuldty setting
appropriagle goals,
planving and
organizing bebavior
to accomplish tasks,
monitoring and
evaluating bebavior,”

tle social and behavioral skills, and new spatial integrative tasks (Kay, 1986).
Because prior memory can often be well preserved, teachers may not initially
realize the difficulty a student is having in learning new academic material, in
finding the way around a new school building, or in dealing with new social
demands. Early intervention to address memory difficulties is important to a
child's success after a traumatic brain injury,

Brain injuries also often affect the child’s ability to attend and concentrate. The
student is likely to experience problems focusing and sustaining attention for long
periods of tme. A student may not fully comprehend a direction because he/she
is unable to filter out distractions in the dassroom or may have difficulty function-
ing in situations where there is a great deal of stimulation. Since the student can-
not selectively attend to important stimuli, he/she may “overload” quickly and can
become quite agitated or confused. Attention problems may also affect the stu-
dent’s ability to shift from one topic or activity to another. After brain injury, a
child may be able 1o process only small amounts of information. When given oo
much, he/she may stop processing completely and therefore miss information.

Executive functions have major implications for the child's school perfor-
mance. Impaired executive functions are most commonly associated with dam-
age to the frontal lobes of the brain (Luria, 1973 in Ylvisaker, Szekeres, 19589).
This is an area commonly affected in closed head injuries,

Executive function deficits may include the following:

[ Serting realistic goals: the student often lacks the self-awareness neces-
sary to establish realistic goals.

1 Planning and organizing behavior: the student is often unable w identify
and organize the sequence of steps to reach a goal,

J Initiating a task: the student may have the skill to carrv out a task but
has difficulty initiating the activity.

Q Self-inhibiting: the student may be impulsive or unable to inhibit
inappropriate statements, emotions, or behaviors creating social and
behavioral difficulties.

O Monitoring and evaluating performance: the student may be unable 1o
adequately monitor his/her behavior in learning or social situations,
Often the studert is unable o objectively predict the outcome of the

behavior, evaluate what he/she has done, or understand the effect of
this behavior on another person.

1 Problem solving: the student may have difficulty in perceiving the nature
of a problem and considering a variety of possible solutions. It is common
for students with TBI to consider only one possible solution to problems
and to fail to consider relevant information in weighing the merits of pos-
sible solutions, Students may revert to methods of problem solving such
as trial and eror which are typical of vounger children and less efficient
than expected for their age and academic level. (Ylvisaker, Szekeres, 1989)




Speech and
Language Effects

Executive system impairments also include difficulties in transferring newly
acquired skills to alternate settings. Transference of skills should be a planned
process. This reinforces the need to assess and teach skills to students with TBI
in environments in which the skills will be used.

Speech problems evident early after brain injury, such as lack of speech or
extremely slow speech, often improve significantly in the early stages of recov-
ery. If speech problems persist, they may include speaking in monotone, slow
rate of speech or imprecision in articulation. However, most children with brain
injury recover motor speech functions (Ylvisaker, 1986).

While vocabulary often recovers to preinjury levels, over time problems with
new learning may have 4 pronounced effect on vocabulary development. Stu-
dents with TBI, however, usually have ongoing higher level language and com-
munication problems which can have consequences for academic and social
SUCCESS.

In expressive language, difficulties in confrontation naming (naming things or
people upon visual presentation) and word retrieval (coming up with the names
for things or people in spontaneous speech) are common, particularly under
stress, There is usually a sharp deterioration in written and verbal communica-
tion as the amount of information to be expressed increases, Shont responses or
sentences may be adequately spoken or written whereas extended descriptions
or narratives may be extremely disorganized.

Comprehension of spoken language by children with TBI often
deteriorates sharply with increases in:
[ the rate of speech;
0 the amount of information to be processed (beyond sentence length);
1 the abstraciness of the language spoken; and

Q interference from the environment {such as a busy classroom or hallway
or noisy, active lunchroom).

Social communication may be greatly affected after a brain injury, The ability
to participate appropriately in conversation requires the use of cognitive, linguis-
tic, and social skills, many of which are affected following TBI. These include
sustained attention to shifiing topics, accurate perception and interpretation of
social cues, retention and integration of information already presented, organiza-
tion of ideas, retrieval of words to accurately express ideas, and application of
rules of social appropriateness. As a result, disorganized, tangential, or socially
inappropriate conversation is common in students with traumatic brain injury
(Ylvisaker, 1986).

11



Complicating
Factors

“. .. effects of the
brain injury occur-
ring before the cogni-
tive functions fully
develop may not
become apparent
until a later age.”

Behavioral
Effects

“Students may produce language that is inappropriate to the setting
(because of impulsiveness or impaired social judgment), wander unpre-
dictably in conversation, fail to initiate interaction, or have difficulty inhibit-
ing or terminating interaction. These common difficulties in the pragmatic
domain of language easily cause the child with a rraumatic brain injury to
seem “different™—socially awkward—and 1o lose friends” (Burns, et. al,,
1988},

Students with TBI may score adequately on commenly used standardized
tests of language, However, bécause of the functional nature of the speech and
language impairments experienced by children with TBI and the effects such
difficulties have on social and academic success in school, the assessment of
communication must combine formal speech and language evaluations with
structured observations of the student's comprehension and communication
skills in a variety of daily activities, situations, and settings (Ylvisaker, 1986).

Amid these cognitive problems, children ofien maintain some skills and infor-
mation acquired prior to the injury. Preserved abilities such as general informa-
tion and vocabulary may be misleading 1o educators and give the impression of
higher level cognitive abilities while major learning process difficulties exist,

Traumatic brain injuries in children can have delayed effects on cognitive
functions. Some difficulties become apparent only as the child continues
through developmental stages and has new and different educational demandls.
Therefore, effects of the brain injury occurring before the cognitive functions
fully develop may not become apparent until a later age. The potential for these
emerging effects must be closely monitored. For example, abilities in planning
and problem solving are usually quite undeveloped in early childhood. Cogni-
tive difficulties in these areas may not become apparent until the student is
older and would be expected to have these skills more developed.

Traumatic brain injury often has a pronounced effect on a student's behavior.
Many times the changes reflect an exacerbation of challenging behaviors the
child had prior to the injury., There are other behaviors that may occur as a
direct result of the injury and as such are new responses for the child.

In general, behavior changes in children with TBI can result from:

I nevrological damage to the brain

U cognitive-comnunicative problems

[ feelings of failure and frustration that lead to acting-out or withdrawal
3 situations that are overly demanding, confusing, or stimulating

1 preinjury behavior problems.




“The bebavioral and
cognitive controls
which children learn
to belp them bebave
appropriately may be
impaired as a result
of TBL."

Difficulties that can result from physical injury or resulting chemical imbal-
ance in the brain include agitation and irrtability, mood swings, hyperactivity,
and apathy. Emotional and behavioral outbursts may seem 1o be unprecipitated
by events in the environment and may not be under the child’s direct control.
Disruptions in the brain following an injury can also cause changes in a child’s
activity level. Some children may display a high degree of agitation with
impaired concentration and attention. Others have pronounced lethargy with
great difficulty initiating activities.

In some children cognitive effects after brain injury are reflected as behavior
difficulties. Problems in initiating activities can be misinterpreted as obstinence,
lack of motivation or laziness (Mira et. al, 1992). An inability to filter out distrac-
tions and maintain attention to the situation may result in a student failing to fol-
low teacher's instructions, talking out of wm or interrupting others. Students
with preserved skills in some areas and gaps or delays in other areas may be
characterized as “manipulative” due to their variable perfformance.

A student's difficulties with attention, concentration and organizational skills
can result in low self-esteem or frustration and acting-out behavior. Cognitive
difficulties can also result in problems in peer and family relations. Disinhibition
and poor self-monitoring, difficulty interpreting social cues, disorganization,
impulsiveness, and difficulty interpreting others' intentions often create chal-
lenges for the child with TBI in social situations. The behavioral and cognitive
controls which children learn to help them behave appropriately are impaired in
many children with TBIL Their impulsivity and poor attention to social cues may
result in types of behavior in which they would not have engaged before the
injury. For example, many children go through a stage of recovery during which
they may swear at or insult family and friends, often being unable to suppress
or inhibit those responses. For many children with TBI the subsequent behav-
ioral and social difficulties have the most dehilitating effect and often greatly
impede successful school and community reintegration.

Some children react to their post-injury state by denying that there is any
change from before the injury (Mira et. al, 1992). They may deny or minimize
physical or cognitive limitations and make plans which are inappropriate in light
of their injuries. Efforts 1o “convince” them of their impairments are met with
ever-increasing denial. In some cases, this denial reflects a cognitive inability o
judge their own performance or realistically evaluate their capabilities. [njury o
certain areas of the brain can lead to a syndrome that prevents, 1o varying
degrees, development of an awareness of impairment. The child may also deny
impairments when faced with an altered sense of self and vision of the future
and may benefit from counseling to address these issues.

Psychosocial problems in children with TBI are extremely complex. The
injury-related behavior problems, social difficulties stemming from cognitive
deficits, possible social isolation, and personal and family problems which may
result from coping with the injury create the need for the school and family w
work closely to understand and address these areas as early as possible. Social
and emotional problems from TBI are discussed in more detail in a later section.

=
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Sensory Effects

Motor and
Physical Effects

Brain injury can cause complex visual disahilites such as double vision and
impaired coordination of both eyes. In some cases the brain's visual processing
areas are injured resulting in visual field cuts, or partial losses of vision. Howev-
er, because the brain attempts o “fill in” missing areas, the individual may feel
he/she is seeing completely (Savage, 1988), These students can have significamt
reading problems (e:g., words or pans of words can be cut off). Students may
also experience difficulty reading the chalkboard or charts. Comprehensive
assessments of visual functions are important to identify any special problems
experienced by children with TBI and the need for classroom accommodations
or visual aids. Young children in particular are not adept at identifying losses in
their visual field. A screening for visual ability is an important pant of early
assessment and should be considered for all students with TBL. Consultation
with a vision specialist is recommended if visual problems are suspected.

Hearing loss is also a common outcome of traumatic brain injury in children.
An acceleration-dependent injury to the head can cause hearing problems due
o damage to the external ear, the middle ear, the inner ear, the auditory nerve,
or the auditory center of the brain resulting in conductive, sensorineural, and/or
cortical hearing impairments.

A complex problem results when students suffer cortical type hearing impair-
ments. When the central auditory processing area of the brain is affected, the
child 1s unable to interpret the auditory signal correaly (Savage, 1988). Due
the damage, the auditory information is misinterpreted by the brain and com-
prehension is disrupted. With this type of injury the student may think he/she is
hearing correctly. Careful assessment and monitoring of potential hearing prob-
lems in children with TBI should be provided.

Motor skills often recover to a point where normal independent functioning
oceurs following a brain imury, In some cases, however, motar récovery can
plateau, leaving some long-term motor problems. Difficulties with balance, gait,
strength, range of motion, and coordination may continue,

Fatigue and lack of endurance are very frequent after TBI. Children often tire
very quickly and may be unable to persist on a task. Sharp reductions in the
child's cognitive processing abilities, such as anention and concentration, at vari-
ous times during the day are often indicative of neuralogically-based fatigue. Sim-
ply recommending that the child go 1o bed earlier at night may not improve this
vpe of intermittent fatigue, Frequent changes 1o less demanding activities and rest
periods are usually necessary.

A& small percentage of students with TBI may also develop seizures
(Chamovitz et. al.. 1983). Seizures may develop soon after the injury or may
emerge months or even vears later, Some may be precipitated by fatigue. In
maost cases the seizures can be controlled through medication and some stu-
dents return 1o school on anticonvulsant medication which may affect atention
and concentration.

Headaches commonly occur following a brain injury. Parents and school staff
should be alert to this and monitor for any changes in the severity or frequency
of the headaches.



Summary

Oiccasionally students with TBT have difficulties maintaining a consistent body
temperature, With changes in environmental temperatures the student may have
difficulty adjusting and maintaining body temperature, This condition often dis-
appears after weeks or months but may persist in some cases, and requires care-
ful monitoring of the child and environment.

It is imporant for school-based health staff to consult with the student’s
physician to determine the need and extent of monitoring for medical condi-
tions related to TBI and the appropriate procedures 1o be taken for each stu-
dent.

Although the areas of potential problems following brain injury were dis-
cussed separately, the interrelatedness of cognitive, language, social/behavioral,
and mator difficulties has a significant and complicating effect on the student's
success at school. An understanding and appreciation of, for example, the
effects of cognitive problems on behavior and social interactions and the impli-
cations of behavioral and physical difficulties such as distractibility and fatigue
on academic abilities, are fundamental to the assessment, planning, and pro-
gram implementation for children with TBL See Appendix C for additional infor-
mation on possible cognitive problems following traumatic brain injury.

Key POINTS

(1 Each student with TBI has a unique pattern of abilities and
deficits. '

U Initial physical effects of injury often resolve quiéklf. Long-
term cognitive, behavioral, and sensorimotor difficulties are
often present.

(1 Memory, attention, and executive function difficulties are
CONUMOI.

0 Slowed processing of information is common.

[ Preinjury skills may be preserved but are not predictive of
new learning abilities.

(1 Psychosocial problems are complex and often the most
debilitating.

[ The relationships among cognitive, communication, social,
behavioral, and physical difficulties have significant and
complicating effects on the student's school success.




What are the Special Considerations
in Conducting Assessments for Students
with Traumatic Brain Injury?

"4 crucial step to
ensure a successful
educational experi-
erice for a child with
1Bl is the fmplemen-
tation of a specifically
designed aptroach to
dssessments.”

Effective educational planning for all students with special needs requires
careful and comprehensive assessment to identify skills and areas of need. For
students with traumatic brain injury, there are special reasons for taking cre-
ative approaches to conducting frequent and comprehensive assessments. This
information is important in identifying the need for special education services
and developing an appropriate Individualized Education Program (IEP). The
Committee on Special Education (CSE) or the Committee on Preschool Special
Education (CPSE) and the education team need to be aware of the special con-
siderations in conducting assessments for students with TBIL

U “Smudents with TBI may have an unusual profile of abilities and needs
based on recovery of knowledge and skill acquired before the injury
combined with injury-related deficits which negatively affect school
performance but which may not be detected on tests.

1 “The consequences of frontal lobe injury are typically not detected by
commonly used tests of intelligence, academic performance, and lan-
gUAREe COMpELence.

J “Ongoing neurologic recovery may invalidate assessment results much
more quickly than is the case with students with congenital impair-
ment, necessitating more frequent assessments.

J “Certain types of injury may have delayed consequences, again requir-
ing special alertness in assessment,

0 “TBI is associated with inconsistent performance, which may invalidate
test performance on a given day.

3 “Students may react unpredictably to being back in school - positively
or negatively - requiring special thoughtfulness in interpreting test
results.” (Ylvisaker, 1993)

A crucial step to ensure a successful educational experience for a child with
TBI is the implementation of a specifically designed approach to assessment.
The transition of a child to school requires careful planning and the identifica-
tion of skills, knowledge, and capacities as well as deficits. Effective assess-
ment of students with TBI entails a variety of strategies to determine the nature
of abilities and difficulties and the impact of these factors on the child's day o
day functioning in actual school and home experiences.

Children returning to school following a traumatic brain injury may appear
ta have made good recovery, Physical functioning often improves consider-



Need for a
Comprehensive
Assessment

“Students with TBI
aften bave a profile of
abilities with gaps of
knowledge or skills
within a specific
content area.”

ably, speech may be intact, and some preinjury skills are retained. This is
often misleading and can belie serious cognitive, sensory, and self-regulatory
deficits resulting from the brain injury. A broad based assessment of abilities is
needed which includes a combination of standardized testing, formal evalua-
tions, a review of information (e.g., medical information, preinjury informa-
tion) and observations of the student in actual instructional and social settings
in order to formulate an effective plan.

In many cases traditional school assessments (including intelligence and
achievement tests) measure academic skills and information acquired prior 10
the child's injury (Burns et. al., 1988), The assessment of these preserved abili-
ties, although extremely important in establishing a comprehensive profile of
the child, may not reflect a variety of porentially impaired cognitive skills. In
children with TBI, while much previously acquired information is often intact,
learning and retaining of new skills and information is frequently seriously dis-
rupted (Ewing-Cobbs, Fletcher, 1987), The results of these traditional evalua-
tions will overestimate the child's abilities for school achievement. For exam-
ple, on reading achievement tests, students may perform at grade level, even
though they have cognitive deficits which affect their ability o comprehend
large amounts of detailed information, The result can be that the reading
achievement test score may not be reliable in predicting that the student will
he able to read and comprehend a social studies text written for that same
grade level.

Traumatic brain injuries in children often result in chronic and subtle deficits
in naming and word retrieval, verbal organization beyond the sentence level,
comprehension of rapidly presented or large amounts of verbal information,
comprehension of verbal abstractions, and effective conversation. These
deficits may be underestimated or go undetected in tests relying on over-
learned verbal material and those given without time limits.

Students with TBI often have a profile of abilities with gaps of knowledge
or skills within a specific content area. Therefore, it is often useful to examine
abilities and deficits below basal and above ceiling levels on standardized
tests, It may also be useful to use standardized tests to determine cognitive or
processing areas which have a particular effect on the student's performance.
Once the standardized test has been administered to the student for norm ref-
erenced comparisons, the administration of the test can be modified to assess
cognitive areas which may affect performance, For example, the information
on the test page may be decreased to determine if issues of confusion or
organizational deficits affect accomplishing the tasks, Additional time can be

given to help identify problems with slow processing of information.

17



“ . . the circumstances
of the controlled testing
environment . . . may
compensate for or
mask other functional
problems that may
fnterfere with class-
room performance.”

18

Baxter, Cohen and Yivisaker (1985) also suggest other possible test
modifications to focus on cognitive areas including:

1 “Allowing the student to use different response modes, such as saying,
pointing to, or looking at an answer instead of underlining or writing
it,

O “Changing the directions and content of test items: make them shorter,
less wordy or more concrete (by adding print or pictures), or present
them orally instead of in writing or vice versa.

0 "Giving examples to clarify the tasks.

0 “Substituting multiple choice responses (oral or written) for those that
involve recalling information from memory.

3 “Enlarging the print of the tests.”

It is important that all modifications of standardized tests be documented so
that the specific conditions under which the student performs are known and
misinterpretations of students’ abilities are avoided. For students with disabili-
ties, testing madifications should be documented in the smudent's TEP.

In addition, the circumstances of the controlled testing environment, neces-
sary for collecting certain diagnostic information, may compensate for or mask
other functional problems that may interfere with classroom performance.

The formal evaluation setting may not adequately capture the
problems presented in less structured real-life situations (Baxter, Cohen,
Ylvisaker, 1985). For example:

d “a controlled and distraction-free environment may compensate for the
student’s auenrional deficits;

d “the use of short tests and relatively brief testing sessions may compen-
sate for reduced endurance, persistence, and attention span;

3 “very clear test instructions and examples may compensate for reduced
task orientation and impaired flexibility in shifting from task to task;

U “highly structured tasks may compensate for reduced initiation and
problem solving.” (Burns et. al., 1988)

As part of the CSE or CPSE evaluation, a comprehensive and meaningful
assessment for a student with TBI must incorporate information from observa-
tions and interactions in the actual classroom setting and typical school envi-
ronments. Assessment within the student’s real-life settings can address the
level of ability, functional deficits, and student interests. Such assessments
should occur on an ongoing basis rather than as a one time or annual func-
tiomn.



“ L potheses
testing is a useful
approach . .. "

Many areas can be appraised through observation of the student in
actual school activities such as the:

1 student’s ability to focus and sustain attention, organize information, initi-
ate tasks, problem solve, comprehend verbal and written directions;

0 student’s endurance and need for rest periods;

0 need to modify noise levels or other classroom distractions;

0 need to modify the daily schedule (child may be better able to handle
morning activities) or length of sessions;

[ benefits of location in the classroom to address visual or auditory difficulties;
2 student's abilities or problems in social situations; and

1 student’s communication efficiency.

In order to focus on the actual school and functional problems the student
experiences and to assist in developing goals and strategies to address the
areas of difficulty, hypotheses testing is a useful approach. Based on initial
observations and evaluations, staff develop hypotheses of key areas of the stu-
dent's cognitive skills and deficits, formulate key questions to focus on the
specific functional area and establish controlled observations of these behav-
iors. Following are questions the education team may want to consider:

SCHOOL-BASED OBSERVATION QUESTIONS

B Does the student begin assignments independently or are cues needed
to get started? How detailed or complex do the cues need to be?

B Does the student need to be reminded to stay on task? How often?

B Does the student get lost or confused trying to go from one classroom 0
another room, even if surroundings are familiar and the route is taken
dlaily?

B Is the student able to follow directions? What type of directions are most
easily followed? How complex may the directions be?

B What is the rate at which the direction must be given so that the student
can process it successfully?

B Does the student often forget to do things that he/she has been asked to
do, even after several reminders?

B Are assignments incomplete or do they contain errors which appear to
be “careless?”

B Does the student have noticeable difficulty comprehending new con-
cepts in math, social studies, etc.? Is frequent repetition and concrete
demanstration required for new learning to take place?

comdiineed on med g
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Preinjury
Considerations

Family
Information

Medical
Information

(School-Based Observation Questions, cont'd.)
B Does the rate of learning and performance seem reduced?

B Is the student’s memory for knowledge acquired prior to traumatic brain
injury inconsistent and unreliable (e.g., basic math facts)?

B Does the student display different behavior than before traumatic head
injury? If so, how—more outgoing, withdrawn, distractible, etc.? Does
the student make inappropriate comments or make comments at inap-
propriate times, e.g., comments which are developmentally immarture
and below his/her age sich as laughing inappropriately?

B Does judgment regarding safety seem poor?

B Does problem-solving ability, both academically and socially, seem
reduced?

B Does the student demonstrate mental fatipue and/or confusion?
{Missouri Department of Educarion, 1987, p.5)

An additional consideration in evaluating children with TBI is information
on the student prior to the injury including learning style, academic profile,
behavior, and interests. Comparison of the student's behavior before and after
injury is important in highlighting the changes that have occurred, both those
directly related to injury effects and in reaction to them (Frver, Lehr, Savage,
1988).

A student’s school history, such as past standardized test records, history of
learning or behavior difficulties, past placement in special classes, past assess-
ments, etc. should be reviewed to obtain a preinjury profile of the student
Records should be supplemented with discussions with the student's teachers
to gather information about the most recent school performance, interests,
behavior and to obtain copies of the student’s own materials to be used in
information evaluation,

The input of parents is invaluable regarding a student’s prior and current
abilities, functioning in familiar settings, social-emotional concerns, interests,
and other concerns that impact the family. The family can also alert the school
to emerging problems and improvements.

To form a clear picture of a student with TBI, it is important to have such
basic medical information as the location and extent of the lesions, degree of
trauma from a medical perspective (mild, moderate, severe), age at the time of
injury {(many students are referred with “old” injuries), length of hospitaliza-
tion, continuing medical problems, sensory or perceptual deficits (e.g., visual-
perceptual), and whether the child is taking medications.



Neuro-
psychological
Evaluation

Also to be considered are the effects of medication. Often children with TEI
receive ongoing care for their medical conditions or injuries requiring medica-
tion. For example, in some cases, seizures may occur after a traumatic brain
injury requiring anticonvulsant medication. Some medications may affect the
child's school performance eausing fatigue, attention problems, or other cogni-
tive effects. The effects of medication must be considered in the assessment
process (Telzraw, 1991),

The education team, the CSE or the CPSE may determine that there is a
need for a neuropsychelogical evaluation. A neuropsychological evaluation,
conducted by an individual trained in TBI, can help educartors form a more
complete picture of a student’s abilities by providing a description of a range
of cognitive deficits and strengths.

A neuropsycological battery can provide information on the following
cognitive areas:

1 Organizational skills;

3 Intellectual functioning;

Q Sensory and perceptual functioning;

J Language comprehension and expression;
[ Attention, concentration, and alerness:

O Problem solving and judgment;

0 Flexibility of thought process;

3 Memory;

U Rate of information processing;

0 Sequencing ability; and

3 Temporal and spacial abilities.
{Baxter et, al., 19851

The education team should work closely with the neuropsychologist to discuss
the findings of the evaluation in terms of their implications for the student’s func-
tioning in school and at home, This information can be used by the team in
observations and interactions in the school environment to develop 4 comprehen-
sive view of the student and for program planning.

It is imporant to note that a determination of a student’s need for a neu-
ropsychological evaluation must be made on an individual basis, but is not
automatically required for every student classified or suspected of having a
traumatic brain injury,




Frequent
Assessments

Summary

Students with traumatic brain injuries often experience significant neurologi-
cal changes in the initial 12 to 18 months of recovery. Such changes can pro-
ceed possibly for years. Also, some behavioral or learning impairments may
not become apparent until years later. With marturity, impairments in complex
functions may become more evident. Since the degree and the areas of recov-
ery cannot be predicted in individual cases, periodic, frequent and ongoing
assessments of the child’s abilities are recommended. Such frequent assess-
ments would not necessarily include all components of a comprehensive
assessment; however, regular monitoring of progress and the effectiveness of
interventions is essential,

Planned and structured observation of the student with TBI in everyday
activities provides necessary information on the child's skills, deficits, interests,
and priorities to supplement information available through formal, standard-
ized testing. Areas which most seriously affect functioning in school tasks can
best be identified in this manner,

With the development of comprehensive assessments as described above,
school personnel can understand the student's strengths and interests and
accurately determine potential areas of difficulty for planning appropriate pro-
grams and be responsive to changing needs.




Why is Traumatic Brain Injury

an Educational Disability?

Key Elements of
this Definition

While many students with TBI are able to have their educational needs met
in general education, some students require special education services. In
October 1990, the Individuals with Disabilities Education Act (IDEA) was
amended to include “traumatic brain injury” as a disability category for stu-
dents requiring special education services. Effective January 8, 1993, Part 200
of the Regulations of the Commissioner of Education was amended to include
a definition of traumatic brain injury as a disability classification as follows:

Traumatic brain injury means an injury caused by an external physical
force or by cemain medical conditions such as stroke, encephalitis,
aneurysm, anoxia or brain tumors with resulting impairments that
adversely affect educational performance. The term includes open or
closed head injuries or brain injuries from certain medical conditions
resulting in mild, moderate or severe impairments in one or mMOre areas,
including cognition, language, memory, attention, reasoning, abstract
thinking, judgment, problem solving, sensory, perceptual and motor abili-
ties, psychosocial behavior, physical functions, information processing,
and speech. The term does not include injuries that are congenital or

caused by birth traums, (8NYCRR 200.1(mm)(12))

Traumatic Brain Injury (TBI) includes injuries caused by external physical
forces and certain medical conditions that affect the brain, The medical condi-
tions included in the definition of TBI are not intended to represent an exclu-
sive list of medical causes, but are examples of such conditions. These exam-
ples which include stroke, encephalitis, aneurysm, anoxia, and brain tumors
are defined in Appendix B.

The results of a traumatic brain injury must adversely affect educational per-
formance to qualify a student for special education services. The full impact of
TRI on school performance may not be evident immediately after an injury.
Therefore, schools should carefully assess a student’s learning process (e.g.,
memory, attention, concentration, executive functions) and problems with new
learning to anticipate needs and provide supports to students. Schools should
monitor students for emerging problems that will affect ongoing educational
performance.

Based on the evaluation process, the CSE or CPSE may determine in some
cases that the student is not eligible for special education services. Even if a
student with a brain injury has been determined not to be eligible for special
education services under the IDEA, he or she may be eligible for services
under Section 504 of the Rehabilitation Act of 1973 if the student has a “physi-
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Students with
Traumatic Brain
Injury Differ
from Students
with Other
Disabilities

TBI is an acquired

disability:

cal or mental impairment which substantially limits a major life activity.” If a
child is handicapped as defined by Section 504, he or she is entitled to accom-
modations in the regular classroom. Such students will probably need support
in the general education environment which might include instructional adap-
tations (e.g., modifications of class schedules, adjusted placement of the stu-
dent within the classroom, use of a computer for written work), speech and
language improvement services, and other educationally related support ser-
vices, A copy of the evaluation results and the recommendations should be
sent 10 the principal of the child's schoal.

The impairments in the areas listed in the TBI definition above may be
mild, moderate or severe. It'is usually the combination and complexity of
these impairments which leads TBI to significantly affect a student's education-
al performance.

TBI as defined above excludes congenital and birth trauma injuries, The dis-
ability category of TBI is intended to address the unique features of an
acquired disability.

No twao students with brain injury are alike because each injury resulis in a
unique profile depending on the location and extent of the injury and the age
of onset. Within this disability classification there is a great deal of diversity
with regard to severity of deficits, types of skills and problem areas, and intel-
lectual functioning among students. However, students with TBI differ from
students with other disabilities in the onset of the disability, the complexity,
and the recovery process,

The problems exhibited by children with TBI are the result of an often sud-
den, traumatic interruption of a generally normal life and school career. A
child with a TBI often retains prior intellectual functions in various academic
skill areas while experiencing significant deficits in other areas. Previously
learned skills and information may return, while new learning is usually signif-
wcantly impaired. Problems in school often do not emerge until new learning is
required, Children injured at an early age often experience long-term school
problems because they lacked an established knowledge base at the time of
injury.

In addition, there is usually a marked contrast between a student’s pre- and
post-injury capabilities. Students may remember how they were before the
accident and this often leads to depression, anger, and frustration. Previous
learning styles can interfere with developing new learning strategies necessary
to compensate for cognitive and sensory deficits. For example, a previously
gifted child may resist suddenly needing to use notes; a child who was a
strong auditory learner may b