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Objectives:

• Types of Brain Injuries

• Building Blocks of 
Brain Development

• Resources for 
Strategies and Brain-
Based Evaluations
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Brain Injury Basics
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Top Counties in 
Colorado

Highest	counts	of	TBI-related	
hospitalizations,	Colorado,	2017-2020

Denver 2421

El	Paso 2321

Jefferson 2286

Arapahoe 2048

Adams 1724
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Mechanisms

These	top	three	
mechanisms	account	for	
84%	of	ED	visits	and	for	
75.7%	of	all	TBI-related	
hospitalizations.

•Falls
•Motor Vehicle Accidents
•Un-intentionally struck by 
objects/persons
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Age Groups with Highest Incidents (2017-2020)

•Ages 0-14: 
•ED Visits 268.4
•Hospitalizations 20.9

•Ages 15-24 
•ED Visits 481.5
•Hospitalizations 58.2

Highest Risk Age Groups: 
• Ages 0-4 yrs
• Ages 15-19 yrs

- USBIA
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MISIDENTIFICATION

Studies have found:
•On average, the number of students identified nationally under 

the Special Education TBI category is only 32% of the students 
who have sustained a moderate-severe TBI and who have long 
term needs. (Nagele, et al, 2019)
• Approximately 20% of students identified as emotionally 

disturbed have sustained a TBI. 
• Approximately 98% of students with brain injury are not 

appropriately identified for accommodations. 
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Types of Brain Injuries

9 10

Non-Traumatic – Internal Causes

•Vascular 
occlusions

•Hemorrhages

•Aneurysm

•Brain Tumors

•Brain Infections
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Non-Traumatic – Internal Causes

Ingestion of Toxic Substances
• Inhalation of Organic Solvents

• Ingestion of Heavy Metals

• Alcohol and Drug Abuse
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Non-Traumatic – Internal Causes

•Hypoxia

•Anoxia

•Near-drowning

•Strangulation

•Airway blockage
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Traumatic Brain Injury 
(TBI) – External Causes

• Any blow, bump or jolt the head
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TBI – External Causes

• Abusive Head Trauma 
Formerly Shaken baby syndrome

• Violent shaking and/or impact to head from a 
slam to a surface or a direct blow

• Leading cause of physical child abuse in the 
U.S.

Possible injuries following trauma
• retinal hemorrhaging

• brain swelling
• brain bleeding
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TBI Medically Defined
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TBI Medically Defined

Medical definition of severity does not always equal outcome 
or need for educational supports
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Moderate to Severe TBI

•Returning to school process
• Planning
• Family, Hospital, School team, Student
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(National Institute of Health)

Brain Development

21

Developing Brain without a TBI

(Chapman, 2007)
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Two Stages of Recovery 
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Effects of Trauma Before & After

•
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Normal 
Neurons 
Firing

25

Damaged 
Neurons 
Firing
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Concussion / mTBI

• Any jolt or blow to the head or body

• Does not have to lose consciousness

• Does not need to be diagnosed with 

a scan

• Inefficiency of cells 

• Most recover within 4 weeks

• With appropriate rest and supports
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Prolonged Recovery

If student has any previous medical diagnosis prior to the injury -
• Past history of concussions
• ADHD
• Headaches/Migraines

• History of anxiety, depression

Multiple head injuries

Post concussive syndrome – lingering of symptoms following a mTBI
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Long-Term TBI Related 
Disability

• An estimated 3.2-5.3 
million persons (1.1-
1.7% of the U.S. pop) live 
with long-term 
disabilities that result 
from a BI

• Likely underestimates of 
the prevalence of TBI
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Because TBI Occurs to 
a Developing Brain

We must understand...

...TBI is a developing 
disability
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TBI is a 
Developing 
Disability

• TBI deficits may 
worsen as the 
child gets older

• New deficits may 
emerge
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Building Blocks of Brain Development
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What Impacts Building Block Development

•Developmental Stage
•Prenatal and Birth History
•Illness and Injury
•Genetics
•Biochemical (neurotransmitters) and Mental Health
•Environmental Toxins
•Trauma
•Stress and Poverty
•Environment-Technology

35

Memory
Sensory-

Motor
InhibitionAttention

Processing 
Speed

Language 
Processes

Learning 
Processes

Visual-Spatial 
Processes

Social 
Em otional 

Com petency

Executive 
Functions

Fundam ental
Processes

Overall 
Functioning

Higher Order
Processes

Interm ediate
Processes

Achievement/ 
Cognitive Ability/ 

Reasoning

Initiation
Planning

Organization
Mental flexibility

Reasoning/Judgment

Building Blocks of Brain Development ©

The Hierarchy of Neurocognitive Functioning © - created by Peter Thompson, Ph.D. 2013, adapted from the works of Miller 2007; 
Reitan and Wolfson 2004; Hale and Fiorello 2004.

The Building Blocks of Brain Development © – further adapted by the CO Brain Injury Steering Committee, 2016.
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Attention

Attention:  The ability to sustain focus on the information necessary for 
learning or completing tasks

• There are numerous types of attention: selective, sustained, shifting 
and divided attention.  

• Being able to attend to a task, to shift from task to task, and to ignore 
competing distractions so that one can stay focused on the original 
task at hand, explains why attention is a fundamental skill necessary 
for all levels of learning. 

Fundamental
Processes

37

Inhibition

Inhibition: The ability to inhibit, block or hold back an impulse. 
• Inhibition is associated with the attention process in the brain – it 

is the ability to inhibit an impulse, long enough to consider 
multiple thoughts and behavioral options so that a more adaptive 
behavioral choice can be made. 

• This process may be referred to as “mental brakes”, “a filter” or 
the ability to “think before you act”. 

38

Fundamental
Processes
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Memory

Memory:  The mental ability to store and retrieve words, facts, 
procedures, skills, concepts and experiences. 

• The general memory process is complex and entails memory creation, storage of 
information, and retrieval. 

• There are several types of memory, including short-term, long-term, working, visual, 
auditory, procedural, and declarative.   

• Due to the number of areas associated with the memory system, it is important to 
emphasize there are also numerous ways to impair or damage this process. 

Fundamental
Processes
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Processing Speed

Processing Speed:  How quickly information is received, processed, and/or 
outputted.  
• Slowed information processing impacts a person’s ability to think efficiently and may 

hinder the effectiveness of other abilities such as memory.  

• Although there are different reasons for slowed processing after an injury, one major 
reason is that the “wires” of the brain (neurons) can no longer communicate with each 
other efficiently. 

• Another reason for slowed processing speed is that the brain might have to re-route 
signals around the damaged area (takes longer).

Fundamental
Processes
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Sensory Motor 

Sensory Processing: Perceiving and responding to what is seen, heard, smelled, 
tasted, felt and touched, as well as our sense of balance (vestibular), “position 
sense” (proprioception), and internal sense (interoception).
• Generally speaking, the parietal lobe of the brain (top brain area) processes most 

sensory information and integrates it to construct a picture of one’s environment. 

• Damage to the parietal lobe may interfere with body awareness, cause attention 
problems, and degrade the accurate processing of auditory, olfactory, taste, tactile, and 

visual information.

Fundamental
Processes
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Sensory Motor 

Fine Motor: Involves the use of small muscles of the hands to make smooth, 
coordinated or fine motions. 
- May produce difficulties with fasteners, coordination, cutting, 

drawing/handwriting, etc. 

Gross Motor: Involves the coordinated use of the large muscles of the body.
- May produce difficulties with posture, carrying objects (e.g., lunch tray), 
walking/running – bumping into things, stumbling, etc. 

Fundamental
Processes

43
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Learning Processes

New Learning:  The ability to learn new concepts and information. 
• Receiving and processing new information to create learning is a 

remarkably complex neurological phenomenon.  
• A novel academic task requires several brain areas working in concert 

to produce understanding. 
• Once new information is processed, it is sent to other areas of the 

brain so the information can be comprehended on a deeper level. 

Intermediate
Processes
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Visual-Spatial Processes

Visual-Spatial:  The ability to generate, retain, retrieve and transform 
well-structured visual images.  
• Visual-spatial processes are largely associated with the occipital lobe of the 

brain, which is located at the back of the brain.  When visual information is 
processed in the occipital lobe, it divides the information and sends it to the 
lower left part of the brain (temporal lobe) or to an upper part of the brain 
called the parietal lobe.  

• Damage to the back and left side of the brain can degrade a person’s ability to 
process images of known objects.  Injury to the back to upper regions of the 
brain may cause problems with spatial and location tasks. 

Intermediate
Processes
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Language Processes
Language-Receptive:  The ability to understand language.  
• Understanding spoken language is typically associated with the left hemisphere 

of the brain. Young children typically understand what is told to them (receptive 
language) before they can express themselves, but damage to the left side of the 
brain hinders their ability to understand language.

Language-Expressive:  The ability to express one’s thoughts and feelings 
into words and sentences. 
• The ability to speak logically and express oneself using language involves the left 

hemisphere of the brain.  

Intermediate
Processes
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Language Processes
Social Pragmatics: Pragmatics are the verbal and nonverbal rules of social 
language and interactions.
• The ability to follow social rules and using or altering communication for social 

purposes.  

Intermediate
Processes
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Executive Functions:
Initiation
Initiation: The ability to independently start an action or activity. 
• Since the frontal regions of the brain are largely responsible for action and 

movement, it is not surprising these same areas are responsible for initiation.  It 
is also not surprising that emotions help start actions, so the deeper emotional 
centers of the brain are implicated in initiation. 

Higher Order
Processes
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Executive Functions:
Mental Flexibility

Mental Flexibility: The ability to easily shift from one idea, train of 
thought, activity or way of looking at things. 

• Controlling the thoughts and actions of the brain falls under the 
function of the frontal lobe.  Although there are different brain areas 
that also help with initiation, organization, planning and flexibility, 
these four “executive functions” are primarily regulated by the upper 
brain areas located behind the forehead. 

Higher Order
Processes

49
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Executive Functions:
Organization
Organization: The ability to create and maintain orderliness in thoughts, 
activities, materials and the physical environment. 
• The upper frontal region of the brain, behind the forehead, controls planning 

and organization of thoughts and activities.  The ability to sequence thoughts in 
a logical fashion and translate those thoughts into action to organize a person’s 
environment involves communication between the frontal cortex and left 
hemisphere of the brain.  Damage to the front and/or the left hemisphere of the 
brain may cause disorganized thinking and ordering of materials. 

Higher Order
Processes
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Executive Functions:
Planning
Planning:  The ability to set a goal, identify a sequence of 
actions to reach the goal and carry out that sequence of steps. 

• Planning is a future oriented process requiring forethought, 
estimation and problem solving.  Similar to the neurological 
structures involved with regulation, organization, and 
problem solving, the upper frontal lobe is intimately tied to 
planning.

Higher Order
Processes

51

Executive Functions:
Reasoning
Reasoning: The use of deliberate and controlled mental 
operations to solve novel and on the spot problems
• Reasoning is the foundation for problem solving and ultimately overall 

intelligence.  Higher order reasoning involves the effective integration 
and processes of the entire cerebral (brain) structure. Since the frontal 
cortex is considered the “manager” of the brain, this region is typically 
needed in reasoning as it orchestrates how information is processed.  
However, many areas of the brain are needed for deep thinking. 

Higher Order
Processes
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Social Emotional 
Competency
Social and Emotional: The awareness of social issues and 
one’s emotional status. Behavioral self-regulation, control and 
self- monitoring are also part of this domain.
• There are two primary areas associated behavioral and emotional regulation.  

1) The frontal cortex is implicated in pro-social behaviors and assists with 
impulse control.  

2) The limbic system is associated with the creation of emotions.  When 
these deep brain structures are damaged, the person may develop severe 
emotional difficulties. 

Higher Order
Processes
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The Hierarchy of Neurocognitive Functioning © - created by Peter Thompson, Ph.D. 2013, adapted from the works of Miller 2007; 
Reitan and Wolfson 2004; Hale and Fiorello 2004.

The Building Blocks of Brain Development © – further adapted by the CO Brain Injury Steering Committee, 2016.

Building Blocks of Brain Development
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Resources:
Strategies and Brain-Based Evaluations
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3 Components: 

• www.cokidswithbraininjury.com/educators-and-professionals/brain-injury-matrix-guide/ininjury.com
• http://www.cde.state.co.us/cdesped/sd-tbi

Building Blocks of Brain Development

1-Brain Processes
(Building Blocks)

2-Assessments 3 - Strategies

ALIGNMENT

57

Unevenness 
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http://northstarpaths.com
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http://www.cde.state.co.us/cdesped/SD-TBI.asp
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www.COKidswithBrainInjury.com
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NEF
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http://www.cokidswithbraininjury.com/educators-and-professionals/brain-injury-matrix-guide/ininjury.com
http://www.cde.state.co.us/cdesped/sd-tbi
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Additional Learning

www.cde.state.co.us/cdesped/sd-tbi_online
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Additional Questions
or Consultation

Toni Grishman, BSN, RN
Senior Brain Injury Consultant

Health & Wellness Unit
Grishman_t@cde.state.co.us
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Additional Questions
or Consultation

Brain Injury Special Education Questions
Jody Dickerson, RN, BSN, MN

Principle Brain Injury Specialist
Dickerson_j@cde.state.co.us

Nicole Crawford, Ph.D.
Brain Injury Specialist

crawford_n@cde.state.co.us
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