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Overview

ÅTypical Development

ÅBasic Brain Anatomy

ÅDefinition of Traumatic Brain Injury

ÅMechanisms of Injury and Measuring Severity

ÅRecovery

ÅCognitive and Behavioral Impact of TBI

ÅHow to Help an Injured Child in Your Classroom

ÅWhat to Do if a Child is Injured In Your Care

ÅHow to Recognize TBI in your Classroom



Typical Development 

and Basic Brain Anatomy



Basic Brain Anatomy



Basic Brain Anatomy



Basic Brain Anatomy

http://www.wpclipart.com/medical/anatomy/brain/Major_parts_of_the_Brain.png


Basic Brain Anatomy



Basic Brain Anatomy



Basic Brain Anatomy



Basic Brain Anatomy

ÅLocalized functions

ÅConnectivity and feedback loops

ÅHierarchical organization



Basic Brain Anatomy



Basic Brain Anatomy



Traumatic Brain Injury: 

Definition and Prevalence



Traumatic Brain Injury

ÅEducational Category Defined By:
ïAcquired injury

ïCaused by an external force

ïOpen or closed injury

ïResults in total or partial physical disability, 
psychosocial impairment, or both

ïExcludes: congenital, degenerative, or birth 
injuries

ÅContrast with Acquired Brain Injury



Estimated Average Annual Rates of Traumatic Brain 
Injury-Related Emergency Department Visits, 
Hospitalizations, and Deaths, by Age Group, United 
States, 2002-2006

Faul M, Xu L, Wald MM, Coronado V. Traumatic Brain Injury in the United States: Emergency 

Department Visits, Hospitalizations and Deaths, 2002-2006. Atlanta, Georgia: Centers for Disease 

Control and Prevention, National Center for Injury Prevention and Control; 2010.

0

200

400

600

800

1,000

1,200

1,400

0-4 5-9 10-14 15-19 20-24 25-34 35-44 45-54 55-64 65-74 Ó75

Age Group

P
e

r 
1

0
0

,0
0

0

ED Visits

Hospitalizations

Deaths

Children, older adolescents, and 

adults ages 65 years and older 

are more likely to sustain a TBI



Estimated Average Annual Rates of Traumatic Brain 
Injury-Combined Emergency Department Visits, 
Hospitalizations, and Deaths, by Sex, United States, 
2002-2006
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Faul M, Xu L, Wald MM, Coronado V. Traumatic Brain Injury in the United States: Emergency 

Department Visits, Hospitalizations and Deaths, 2002-2006. Atlanta, Georgia: Centers for Disease 

Control and Prevention, National Center for Injury Prevention and Control; 2010.



Estimated Average Annual Rates of Traumatic Brain Injury-
Combined Emergency Department Visits, Hospitalizations, 
and Deaths, by External Cause, United States, 2002-2006
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Mechanisms of Injury



Mechanisms of Injury
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Mechanisms of Injury

ÅPrimary Mechanisms

ÅSecondary Mechanisms



GlascowComa Score

(also Pediatric GlascowComa Score)

Eyes Rate 1-4

Verbal Rate 1-5

Motor Rate 1-6

Mechanisms of Injury



Measuring Injury Severity

GlascowComa Scale

Mild 13-15

Moderate 9-12

Severe 3-8



Measuring Injury Severity

ÅPost-Traumatic Amnesia

ïPeriod of confusion following a TBI

ïIncludes disorientation

ïInability to remember continuous events 
occurring after the injury

ÅChildrenôs Orientation and Amnesia Test 
(COAT)



Recovery Process



Initial Recovery

Emergency 
Response

Inpatient 
Hospitalization

School 
Re-Entry

Inpatient 
Rehabilitation

Outpatient 
Rehabilitation

Emergency 
Room

Released 
Home

Back to 
School

Moderate/SevereMild/Concussion



Inpatient Team Members

ÅPhysicians and Nurses

ÅPhysical Therapist

ÅOccupational Therapist

ÅSpeech/Language Pathologist

ÅNeuropsychologist/Rehabilitation 
Psychologist

ÅPsychiatrist 

ÅSocial Worker

ÅLearning Specialist



Initial Recovery
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Recovery
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Factors Influencing 

Recovery

Injury 
Factors

Child 
Factors

Environmental 
Factors



Severity of the Injury



Severity and Cognitive 

Recovery

Trends in neurocognitive outcomes and recovery over time

From Babikian & Asarnow, 2009



Concussion

ÅControversy about long-term 
effects

ÅSubset of children show 
significant and persisting 
cognitive, behavioral, emotional 
problems

ïYounger children 

ïMore serious injury

ïWorse functioning before 
injury

ïWorse family functioning

ÅHeadache
ÅDizziness
ÅFatigue
ÅSleep problems
ÅSensitivity to light
ÅForgetfulness
ÅConcentration

ÅMood problems



Post -Concussive Symptoms

From Yeates et al., 2010
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Factors Influencing 

Recovery

Injury 
Factors

Child 
Factors

Environmental 
Factors



Child Factors

Childôs Age Childôs Functioning 
Before the Injury



Factors Influencing 

Recovery

Injury 
Factors

Child 
Factors

Environmental 
Factors



Environmental Factors

Family 
FunctioningResources and  

Socioeconomic Status

Support

Adjustment



Cognitive and Behavioral 

Impact of TBI



Impact of TBI

Cognitive

EmotionalBehavioral

Physical/ 
Sensory



Physical and Sensory Problems

ÅFatigue and sleep problems

ÅHeadaches

ÅSeizures

ÅBladder/bowel problems

ÅTemperature regulation

ÅOrthopedic problems

ÅVision problems

ÅHearing problems

ÅSensory sensitivity

ÅMotor problems



Cognitive Problems

Intellectual 
(IQ)

Memory Attention Executive
Function 

Communication Nonverbal 
Communication

Verbal 
reasoning

Storage Auditory
attention

Working 
memory

Organizing verbal 
responses

Eye contact

Visual-spatial 
reasoning

Retention Visual 
attention

Planning Organizingwritten 
responses

Facial 
expressions

Information
processing 
speed

Retrieval Divided 
attention 

Organizing Keeping on topic Body language

Slower 
learning 
curve

Problem-
solving

Comprehension Gestures

Mental 
flexibility 

Discourse Personal space

Abstract 
thinking 

Social
information 
processing



Effects on IQ

From Anderson, Catroppa, Morse, Haritou, & Rosenfeld, 2009
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Behavior Problems

Impulsivity

Poor Judgment

Low Motivation

Lethargic

Self -
Regulation



Emotional Problems

Depression

Anxiety Anger and 
Irritability

Emotion 
Regulation

Mood Changes



Impact of TBI

Cognitive

EmotionalBehavioral

Physical/ 
Sensory



Academic Problems

ÅReading 

ÅNumber concepts and 
arithmetic

ÅWriting

ÅAcademic facts



Math Achievement

Adapted from Ewing-Cobbs et al., 2004



Spelling Achievement

Adapted from Ewing-Cobbs et al., 2004



Reading Recognition 

Achievement

Adapted from Ewing-Cobbs et al., 2004



Social Problems

Loneliness

Bossiness

Aggression

Poor Social 
Problem-Solving

Suggestibility



Adaptive Problems

Self Care
Self Direction

Safety Skills

Self -
Regulation



Working with a Child 

with TBI



Educatorõs Role

ÅIntegral team member

ÅCollaborate with other 
service providers and 
parents

ÅFrequent monitoring

ÅAppropriate 
accommodations and 
supports



Parentõs Role

ÅWatchful attention

ÅCommunicate with all 
providers

ÅAdvocate for supports and 
services

ÅProvide support and 
encouragement

ÅAttend to familyôs well-being



Supporting the Child

Health 
Plan Structure

Schedule

Behavior
Supports

Attention, 

Learning 
and 

Memory



ÅObtain needed information 
from childôs medical 
providers

ÅSchedule medication 
administration

ÅProvide needed 
accommodations to address 
physical limitations 

ÅDevelop a written plan

Health 
Plan



ÅModified schedule

ÅAlternate physical and 
academic activities

ÅScheduled breaks

Schedule



ÅStructure

ÅPredictability

ÅRoutines

ïVisual Schedule

ïInstructional Routines

Structure



Visual Schedules

http://www.do2learn.com/



Visual Schedule

http://www.preschoolplaybook.com/2008/10/visual-schedule.html



Instructional Routines

ÅGetting the childôs attention

ÅExplain the activity

ÅModel the activity (ñIôll do itò)

ÅChildren do activity with teacher (ñWe do itò)

ÅChild does activity alone (ñYou do itò)

ÅTeacher gives feedback

ÅReview



ÅAvoid overstimulation

ïDesignated quiet space

ïRemove unnecessary 
materials

ÅLook for signs of fatigue

ïGive breaks as needed

ÅKeep instructions simple

ÅPresent information in 
interesting, active ways

Attention



ÅBrisk Pace

ïSlower pace for new material

ÅCheck in with child

ÅSmall chunks of information 
over several days

ÅFrequent repetition and 
review

ÅPresent information in more 
than one way

Learning 
and 

Memory



ÅAnticipate problems and 
triggers

ïTransitions and changes

ïUnstructured activities

ïTime of day/fatigue

ÅSet up the environment for 
success

ïReduce stimulation and 
distraction

ïProvide breaks

ïRe-direct the child

ïGive reminders and cues

Behavior 
Supports



ÅGive lots of specific positive 
reinforcement

ïI like how you kept your 
hands to yourself

ïGreat job asking for help 

ÅFormal behavior plan

ïIncrease appropriate 
behaviors

ïDecrease negative behaviors

ÅFunctional Behavior 
Assessment

Behavior 
Supports



Additional Supports and 

Services

ÅIndividual therapy

ÅCognitive rehabilitation

ÅBuilding coping skills 

ÅFamily counseling

ÅImproving family functioning

ÅFamily problem-solving



When a Child Is Injured 

in Your Care



What to Do if a Child is 

Injured in Your Care

ÅFollow standard first 
aid procedures

ÅMake sure the child is 
evaluated by a 
physician


