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Colorado Brain Injury Steering Committee
• Neuroscience, research, neuro-cognitive processes and assessment
• No ONE model of neurocognitive development
• Simplistic framework that describes the complexity of 

neurocognitive functioning and inter-relatedness.
• Simple way for parents and educators to understand the brain, and 

how learning and behavior can be affected
• Neuroeducational model – multidisciplinary teams CAN do this.
• Three components: Cognitive Processes, Assessments, Interventions
• If we understand the BRAIN, we understand learning and behavior

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. 
• Inhibition is associated with this process in the brain – the 

inability to inhibit an impulse is often the underlying issue 
with ADHD

7

Fundamental
Processes

What Does it “Look” Like?

• Appear spacey or forgetful
• Difficulties following directions or comprehending
• Can’t keep up with rest of class
• Gives up and assignments incomplete
• Difficulties with transitions
• Does not follow classroom discussions
• Makes careless mistakes
• Easily frustrated

Attention

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. 
• Inhibition – the inability to inhibit an impulse is 

often the underlying issue with ADHD
• This process may be referred to as “mental brakes”, 

“a filter” or the ability to “think before you act”. 

Fundamental
Processes

What Does it “Look” Like?

• Not able to respond to (or “hear”) multi-step instructions
• Acts on the first thing that pops into their mind
• Unable to verbally, physically, or mentally “put on the brakes”
• Difficulties with transitions (space to space or task to task) 
• Fidgets, squirms in seat, can’t sit still
• Interrupts conversation, Shouts out
• Talks excessively
• Wanders around room disrupting others
• Difficulty controlling emotions
• Appears to purposely break the rules or oppositional

Inhibition

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. Additionally, 
there are several types of memory. For example, some primary 
types of memory are short-term, working, visual, auditory, 
procedural and declarative memory.   

• Damage to any brain area that assists in the formation, storage 
or retrieval of information can degrade overall memory 
performance.  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

What Does it “Look” Like?

• Can’t remember more than one thing at a time
• Can’t remember details
• Difficulties with multi-steps
• Work is incorrect or incomplete
• Fails tests despite studying
• Repeatedly asks same questions
• Appears disorganized
• Appears to have an “attitude” problem
• Appears manipulative
• Appears spacey

Memory
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Processing Speed

Processing Speed:  How quickly information is received, 
processed, and/or outputted.  
• A common consequence of a brain injury is the slowing of 

information processing.   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

What Does it “Look” Like?

• Slow to respond to questions
• Appears to not be paying attention
• Looks confused
• Doesn’t follow instructions or discussions
• Poor grades despite effort
• Spotty learning
• Resistant to trying novel tasks
• Fatigues easily
• Irritability or poor frustration tolerance
• Appear lazy or spacey

Processing 
Speed

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) and our “position sense” (proprioception).
• 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.

• Fine Motor: Involves the use of small muscles of the hands to make 
smooth, coordinated or fine motions. 

• Gross Motor: Involves the coordinated use of the large muscles of the 
body. 

Fundamental
Processes

What Does it “Look” Like?

• Easily distracted
• Appear overwhelmed
• Emotionally meltdown
• Irritable, short fused
• May appear oppositional
• Shuts down
• Difficulty shifting from board, to book, to paper
• Overwhelmed by worksheets or reading book

Sensory 
Motor

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, 
the new information is sent to other areas of the 
brain so the information can be comprehended on a 
deeper level. 

Intermediate 
Processes

What Does it “Look” Like?

• Rote memory intact but cannot apply info in a 
meaningful way
• Unable to put facts together to see the big picture
• Can’t make predictions or inferences
• Poor results – even after much effort
• Able to demonstrate mastery on one day but not the 

next “memory issues”
• Literal, concrete thinkers
• Follower
• Frustrated and overwhelmed
• Makes things up to save face

Learning
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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

What Does it “Look” Like?

• Appear clumsy
• Appear overwhelmed
• Inability to write clearly 
• Inability to gain information from charts, graphs or maps 
• Words all blend together when reading
• Difficulties organizing written work or math problems on the 

page
• Inability to read social cues or facial expressions
• Increased headaches and sensitivity to light during visual 

tasks

Visual Spatial

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.  
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

What Does it “Look” Like?

Language (Receptive)
• Confused
• May say “huh” frequently
• Difficulties with mutistep instructions
• Difficulties with problem solving
• Does not understand complex words, abstract language, 

inferences, sarcasm
• Difficulty following conversations
• Answers wrong question or gives strange answers
• Impacts reading and comprehension
• “memory issues”
• Inattentive

Language

What Does it “Look” Like?

Language (Expressive): Ability to be understood.
• Poor grammar or immature speech
• Difficult to follow in conversation
• Difficulty staying on topic
• Can do well in conversational speech but not academic 

discussions
• Difficulty asking and answering questions
• Appear to understand more than they can say
• Difficulties summarizing and providing details
• Difficulty with word finding
• Difficulty problem solving

Language What Does it “Look” Like?

Language (social pragmatics): Verbal and nonverbal rules of 
social language and interactions. 
• Do not interpret body language or facial cues
• Use inappropriate eye contact
• Personal space issues
• Have little insight or awareness of how their behavior may be 

inappropriate
• Issues getting along with peers-doesn’t seem to fit in
• Difficulties working in small groups in classroom
• Meltdowns

Language
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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.
• The ability to interact successfully with other people and control one’s 

emotions involves a higher order cognitive skill set.  There are two 
primary areas associated behavioral and emotional regulation.  

1) The frontal cortex is implicated in pro-social behaviors. 
Specifically, the front part of the brain, near the eyes, assists with 
impulse control.  
2) The limbic system.  The limbic system is made of several smaller 
parts that are associated with creating all emotions.  When these 
deep brain structures are damaged, it is common that the person 
develops severe emotional difficulties. 

Higher Order
Processes

What Does it “Look” Like?

• Difficulties with anger management or emotional regulation
• Meltdown-rapid mood changes
• Easily agitated and upset
• Emotional reaction out of proportion to the situation
• Difficulties making and keeping friends
• Immature
• Limited insight into own abilities and behaviors
• Inability to correct behavior after feedback
• Participates in risk taking behaviors
• Under-reaction: Can appear emotionally “flat” or 

unmotivated

Social Emotional 
Competency

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. A child’s 
inability to get tasks completed may be related to problems 
with initiation within the brain.

Higher Order
Processes

What Does it “Look” Like?

• Struggles to start an action or activity
• Struggles with continuing even if task changes slightly
• May appear lazy or spacey
• Appears unmotivated
• Can appear resistant
• Follower
• Needs constant cuing
• Lags in independent living skills
• Often overlooked because not a behavior issue
• Does not initiate social interactions with peers
• Seeks out adults for social interaction

Executive 
Functions
Initiation

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. People with damage to the frontal lobe may 
become more rigid in their thinking and less adaptable to 
change. 

Higher Order
Processes

What Does it “Look” Like?

• Meltdowns
• Can’t easily shift from one idea, train of thought, activity or way of 

looking at things to another. 
• Perseverate
• Rigid, concrete thinkers
• Difficulties developing solutions
• Use the same approach over and over even if unsuccessful
• Difficulties taking feedback
• Struggle with transitions or changes in routine
• Resistant to try new things
• Can appear stubborn or argumentative
• May appear to lack empathy- perspective taking issues

Executive Functions
Mental Flexibility
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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 same 
neurological structures involved with regulation, organization, 
and problem solving, the upper frontal lobe is intimately tied 
to planning.

Higher Order
Processes

What Does it “Look” Like?

• Struggles with identifying steps for task or goal completion
• Rigid thinking, can’t think of more than one way to do 

something
• Difficulties doing more than one task at a time
• Difficulties organizing thoughts
• Difficulties with sequential tasks
• Struggles with completing assignments
• Gives up if first attempt does not work
• Late and unprepared for class
• Struggle with time management

Executive Functions 
Planning

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

What Does it “Look” Like?

• Disorganized
• May seem confused
• Unable to do more than one step in a task
• Does tasks out of order
• Conversations may be disjointed
• Difficulties answering open ended questions
• Difficulties following or participating in classroom discussions
• Struggles with taking notes
• Written work is messy and disorganized
• Difficulties with transitions and changes in routine
• Does not apply learning to new situations

Executive Functions
Organization

Executive Functions:
Reasoning

Reasoning: The use of deliberate and controlled 
mental operations to solve novel and on the spot 
problems
• Many aspects of reasoning are similar to the process of new 

learning. 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

What Does it “Look” Like?

• Concrete thinkers
• Can’t think of alternative solutions
• Difficulties answering open ended questions
• Difficulties learning from experience, cause and effect
• Can have huge issues during unstructured times
• Appears argumentative, stubborn or oppositional 
• Acts without considering the consequences
• Issues with changes in routine
• Becomes upset when faced with unexpected situation

Executive Functions
Reasoning
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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

What’s Next: Assessment and Interventions
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Building Blocks of Brain Development©
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http://northstarpaths.com http://northstarpaths.com

Keys to Interventions
• Modify the Environment
• Classroom 
• Student Specific

• Teach new skills systematically and explicitly
• Systematically teach how they should be applied in real 

life contexts
• Minimize demands on working memory and processing 

speed (e.g., routines, structures)
• Provide many opportunities for guided and extended 

practice with feedback
• Motivational Strategies

http://northstarpaths.com

Building Blocks and FBAs

Building Blocks=Lagging Skills
•Antecedents
•Behavior Intervention Plan
• IEP Goals

Building Blocks and FBAs

• Think beyond traditional function of the 
behavior
• SEAT: 
• Sensory
• Escape
• Attention
• Tangible
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http://www.cde.state.co.us/cdesped/SD-TBI.asp

▪ Have the student warm up 
their hand/finger muscles

▪ Use of adaptive scissors, 
silverware, pencil grips, etc.

▪ Reduce the number of 
problems or visual stimulation 
on the page

▪ Support with physically 
navigating hallways or 
alternative transition times

Strategies
Sensory-Motor

5
6

Fundamental
Processes

§ Allow the student to stand up and 
lean on the table when reading or 
lie on the floor to do work 

▪ Encourage heavy work activities 
(e.g. standing pushups against wall, 
carrying boxes or books, stacking 
chairs)

▪ Strategies for written work
▪ Break written work into chunks 
▪ Reduce the amount 
▪ Allow student to use computer

Strategies
Sensory-Motor

• Flexible Seating
– Standing Desk
– Therapy Balls
– Wiggle Seats
– Cube Chairs
– Stools
– Cushions on floor

Fundamental
Processes

Strategies
Sensory Motor - Sensory Basket
• Fidgets

– Balls
– Theraputty
– Tangles

• Lavender Lotion

• Weighted Items
– Vests
– Body Socks
– Blankets
– Stuffies

• Visual Soothers

Strategies
Attention 

• Specifically teach and practice what paying 
attention looks like

• Provide the individual with clear expectations 
for what he/she is supposed to accomplish 
during the activity time

• Verbal and visual cues-visual cuing system 
(hand signal, sticky notes, etc.)

• Brain Breaks
• Crossing the midline activities
• Self-monitoring and self-talk

Fundamental
Processes

Attention Strategies

Mindfulness
Bell
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Mindful STOP

• S: STOP
• Whatever you’re doing, just pause momentarily

• T: Take Restorative Breaths
• Re-connect with your breath. The breath is an anchor to 

the present moment
• O: Observe

• Notice what is happening. What is happening inside you, 
and outside of you? Where has your mind gone? What do 
you feel? What are you doing?

• P: Proceed with Purpose
• Continue doing what you were doing. Or don’t: Use the 

information gained during this check-in to change course. 
Whatever you do, do it mindfully.

• Student repeat 
question before 
answering

• Fidgets, wiggle seats, 
exercise balls, etc.  

• Allow to stand while 
working

• Classroom jobs that 
allow movement

• Brain breaks

• Provide structures 
and routines

• Fading external 
support to 
internalization of 
routine and systems

• Intentional adult 
movement through 
the room

• Cueing Systems

Strategies
Inhibition

Fundamental
Processes

Stoplight Using Zones as an Inhibition 
Intervention

Kupers,  2011

65 https://www.tes.com/lessons/OA9zFaY2FRb7Vw/zone-toolbox

▪ Provide written directions 
and combine verbal 
information with visuals 

▪ Frequent checks for 
understanding 

▪ Reduce other distractions, 
so your student does not 
have to screen them out or 
share his/her focus with 
anything but your words 

Strategies
Processing Speed

6
6

Fundamental
Processes

▪ Give instructions one at a time 
and focus on the essential or 
most important parts 

▪ Give time between parts of a 
direction for the child to process 
and provide a response 

▪ If the child appears “blank” or is 
not doing what you have asked, 
repeat the main points. Do not 
elaborate or add details  
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Strategies
Processing Speed

Do not pressure student, urge them to hurry 
up, or get exasperated.  

If you need something done quickly, it is 
better not to assign it to the student. 

Fundamental
Processes

Emotional Regulation Strategies

• Parasympathetic Nervous System
• Relaxation

• Deep Breathing (belly breathing)
• Hoberman’s Sphere
• Progressive Relaxation
• Guided Imagery

• Mindfulness
• Mindful Walks
• Yoga
• Butterfly Hugs
• Finger Breathing
• Pulse Oximeter

Mindfulness/Meditation Apps School Wide Programs

Teaching Executive Functioning Skills

Superflex

The Incredible 5 Point Scale

BrainWise
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What’s Next: Resources
• Many Districts/BOCES across the state.

• Brain Injury School Consulting Program

• STEPS: Strategies Teaching Educators Parents & Students

• Inter-disciplinary Consultation Team

• Trained in the Building Blocks of Brain Development 
• Funded by:

For more information go to: 
http://www.cde.state.co.us/cdesped/brainsteps 

Resource Navigation

BIAColorado.org       •        (303) 355-9969

• Resource Navigation is our 
foundational support program for 
survivors, family members, and 
caregivers. It is intended to be quick 
and easy to access.

• All ages can access this free support

Examples of Support

• Finding providers

• Problem-solving

• Support groups

• Educational materials

• Recreation/Social activities

BIAColorado.org       •        (303) 355-9969

Education Support
• Specialized Education Consultation

• Provide parent/guardian education of 
services and programing options available 
in schools

• Assist in the partnership between parents 
and schools

• Educate parents and school teams on how a 
student has been impacted by their brain 
injury 

• Collaborate with schools on intervention 
planning 

• Attend transition, IEP, MTSS, and other 
planning meetings

• Help with transition from hospital to school

Katarina Fisher   katarina@biacolorado.org

Provides these Services and MORE! Website Resources

• CDE TBI: http://www.cde.state.co.us/cdesped/sd-tbi 
• CDE FASD: http://www.cde.state.co.us/cdesped/fasd 
• Colorado Kids Brain Injury Resource Network (“CO Kids 

Website”): www.COKidswithbraininjury.com
• Brain Injury in Youth – Supports for School Success 

Community of Practice –
https://youthbraininjury.obaverse.net/welcome/ 
• LEARNet - A Problem Solving System for Teachers, Clinicians, 

Parents, and Students (Brain Injury Association of New York 
State): www.projectlearnet.org 
• Brainline & Brainline Kids -

http://www.brainline.org/landing_pages/features/blkids.html

Website Resources

• CBIRT – In The Classroom -
http://intheclassroom.cbirt.org/accounts/signup/ 

• CDE Sarah Ward Webinars -
http://www.cde.state.co.us/cdesped/sd-autism_tod

• Center on the Developing Child: Harvard University -
http://developingchild.harvard.edu/
• Literacy Solutions 

http://www.literacysolutions.com.au/resources/
• Sarah Ward 360 Thinking

https://efpractice.com
• Think-Alouds

https://www.readingrockets.org/strategies/think_alouds

Book Resources

Barkley (2012) Executive Functions: What They Are, How They 
Work, and Why They Evolved

Barkley (2013) Taking Charge of ADHD
Cannon and Kenworthy (2011).  Unstuck and on Target!: An 

Executive Function Curriculum to Improve Flexibility for 
Children with Autism Spectrum Disorder

Cooper-Kahn and Dietzel (2008) Late, Lost, and Unprepared: A 
Parents' Guide to Helping Children with Executive 

Cox (2008)  No Mind Left Behind: Understanding and 
Fostering Executive Control--The Eight Essential Brain Skills 
Every Child Needs to Thrive

Dawson and Guare (2012) Coaching Students with Executive 
Skill Deficits. 

Dawson and Guare (2018) Executive Skills in Children and 
Adolescents-Third Edition

http://developingchild.harvard.edu/
http://www.literacysolutions.com.au/resources/
https://efpractice.com/
https://www.readingrockets.org/strategies/think_alouds
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Book Resources

Dawson (2011) Smart but Scattered: Executive Dysfunction at 
Home and School. 

Dawson and Guare (2012) Smart but Scattered Teens
Dawson and Guare (2016) The Smart but Scattered Guide to 

Success
Dise-Lewis (2002) BrainSTARS: Brain Injury: Strategies for Teams 

and Re-education for Students
Greene (2014) The Explosive Child
Greene (2016) Lost and Found: Helping Behaviorally 

Challenging Students (and, While You're At It, All the Others) 
Grossman, Alvarez & Mr. Musumeci’s 5th grade class (2016)  

Master of Mindful: How to Be Your Own Superhero in Times 
of Stress

Guare, Guare, and Dawson (2019) Smart but Scattered and 
Stalled

Book Resources

Hansen (2013) The Executive Functioning Workbook for Teens
Kaufman (2010) Executive Function in the Classroom: Practical 

Strategies for Improving Performance and Enhancing Skills 
for All Students

Kenney, Lynne (2016) 70 Play Activities for Better Thinking, Self-
Regulation, Learning and Behavior

Jones (2017) Tools for Teaching: Third Edition
Sautter (2012) Make Social Learning Stick! How to Guide and     

Nurture Social Competence Through Everyday Routines and 
Activities

Meltzer (2010) Promoting Executive Function in the Classroom
Schultz (2011) Nowhere To Hide: Why Kids with ADHD and LD 

Hate School and What We Can Do About It"

Intervention Program Resources

• Cannon and Kenworthy (2018) Unstuck & On Target!
• Dunn Buron and Curtis (2012) the Incredible 5-Point Scale
• Gorman Barry (2006) BrainWise
• Kuypers (2011) The Zones of Regulation
• Madrigal, Garcia Winner, Knopp (2008) Superflex: A 

Superhero Social Thinking Curriculum
• Moore  Why Try

Heather Hotchkiss
303.866.6739

hotchkiss_h@cde.state.co.us

Nicole Crawford
crawford_n@cde.state.co.us

mailto:hotchkiss_h@cde.state.co.us
mailto:crawford_n@cde.state.co.us

