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timely techniques to help your child get through the school year

Brain Development, Executive Functioning and ADHD


Executive Functioning is a general term that compiles many different aspects of brain development, including organization, planning and emotional control. Through the use of these skills, a person can sustain or shift attention; persist to complete a task; plan and organize an activity; and respond or inhibit emotions. Most people do not have to actively think about using these skills on a daily basis as they come naturally and are continually developed throughout adulthood. However, they come into play when learning something new, facing a challenge or pursuing a goal such as reading, arithmetic, sewing, skiing or rock climbing. 


When an infant is born, the brain weighs about 10-12 ounces. However, by late adolescence this has increased to 3 pounds! This increase in weight and size is due to synaptic pruning, a process in which the neurons, dendrites and axons in the brain “build” on information that is meaningful and “consolidates” what is not. The pruning process occurs twice in a person’s lifetime, once around age 5 and again just before adolescence.  Therefore, a student’s ability to plan, organize and maintain emotional control may be different (e.g. elevated or depressed) at these times compared to other significant points in his or her life. Hence the “trials and tribulations” of going to school for the first time and/or the significant “difficulty” in having a teenager ( 

Brain Development: 
· Hindbrain: 

· Lower portion of brain stem

· Medulla Oblongata: responsible for involuntary movements such as digesting and breathing

· Pons: helps with involuntary functions

· Cerebellum: involves coordination and movement
· Midbrain/Brainstem: 

· Connects Hindbrain and forebrain

· Sends and receives auditory and visual information

· Forebrain

· Most complex of the three regions

· Gives us the ability to feel, think and remember

· Two parts: Telencephalon (Cerebral Cortex and Corpus Callosum) and Diencelphalon (Thalamus and Hypothalamus)

· Cerebral Cortex: allows us to understand the mounds of information we receive from all around us

· Corpus Callosum: the thick band of tissue that separates the left and right sides of the Cerebral Cortex

· Thalamus: a “telephone line” allowing information to get through to the Cerebral Cortex

· Hypothalamus: regulates hormones, hunger, thirst and arousal

Brain Regions: 

· Part of the Telencephalon in the Forebrain 

· 4 regions

· Frontal: conscious thought

· Parietal: integrating sensory information, manipulation of objects, visuo-spatial processing

· Occipital: sense of sight

· Temporal: sense of smell and sound, processing of complex stimuli like faces and scenes

The Brain as It Relates To Learning: 

· The brain is negatively affected by stress: physiologically, the brain blocks learning when stress is present. Elevating the heart rate by moving elevates endorphins and balances brain serotonin that naturally relieves stress

· Emotion drives attention and learning: all retained learning has an emotional attachment.  Be aware of the emotional learning states of all students!

· The brain is attracted to novelty: the brain learns and retains best when all five senses are activated. New learning with colors, sounds, smells, music, manipulatives and navigating space attached are better remember. Learning enriched with sensory input enhances cognition and metacognition. 

· The brain seeks patterns: information arranged in patterns is more easily processed, stored and retrieved.  

· The brain is distributive: this term describes the social aspect of the brain; we distribute different kinds of information, talents, strengths and weaknesses among the members of our social and learning groups. If we don’t know the answer to something, we rely or gravitate to someone who does.  Learning increases when more brains are involved in the process. 

· The brain makes connections and searches for meaning: has to connect to previous learning to make sense of a new concept and before retention can take place
· The brain never stops learning: but can forget if it’s not made important
Dr. Russell Barkley is well known for his theory on brain development and executive functioning skills. It contains five elements, including behavioral inhibition, working memory, internalization of speech, self-regulation of affect/motivation/arousal, and reconstitution. Each of these components plays an important role in the development of executive functioning and can indicate typical development and/or atypical symptoms of executive functioning skill deficits, such as ADHD. These behaviors develop both simultaneously and sequentially. Some examples include:  

Behavioral Inhibition: inhibiting an initial response, interrupting an ongoing response or interference control. 

Working Memory: nonverbal processes, including holding an event in the mind, hindsight and forethought, sense of time, and self-awareness. 

Internalization Of Speech: verbal memory, including understanding instruction, reading comprehension, self-questioning and problem solving. 

Self-Regulation of Affect/Motivation/Arousal: objectivity/social perspective taking and ability to regulate emotion appropriately. 

Reconstitution: analysis and synthesis of behavior, fluency of behavior, goal directed behavior.   
General Characteristics:

(Please remember, these characteristics are fluid and develop throughout the lifespan. Variations may be due to multiple cognitive, academic and social development factors and do/do not necessarily indicate presence of a diagnosis)

· Poor selective attention: unable to prioritize incoming information and can’t “tune out” distractions

· Gives up easily: unable to efficiency arrange an approach to a task that looks difficult

· Immediate gratification: wants/needs everything to happen immediately

· Impulsivity: acts without thinking or planning

· Inconsistent performance: performs well at some times, but not at others; can often remember information, but doesn’t complete written work or homework; can be unresponsive to requests

· Excessive motor activity: fidgets or moves constantly

· Poor self-monitoring: unable to monitor own behavior; does not check assignments for errors, speaks out in class, doesn’t realize behavior is inappropriate for situation

· Poor grades: difficulty finishing and turning in assignments; forgets daily materials

· Poor attention to detail: rushes through tasks, poor writing and grammar skills

Interventions, Accommodations and Modifications:

· Establish 3 – 5 clearly articulated classroom and/or home expectations that are posted and can be easily seen

· Provide student with a small item to facilitate appropriate motor activity (e.g. stress ball, move’n sit cushion, theraband straps)

· Provide specific, positive feedback on appropriate behavior

· Involve student in seeking solution when problem behavior occurs

· Break tasks into smaller units (using a timer is very helpful!)

· Provide a signal or other nonverbal cue to communicate with the student about beginning or completing a task

· Modify assignments so they can be completed/performed in a variety of ways

Resources…

Websites (  

Family Education: What is ADHD (Attention Deficit Hyperactivity Disorder), and how does it affect kids? Get the facts about attention deficit disorders, learn about medications, read expert advice, and gain insight into how best to help your child succeed -- both in school and out.

Website: http://school.familyeducation.com/learning-disabilities/add-and-adhd/34474.html
CHADD: Children and Adults with Attention-Deficit/Hyperactivity Disorder (CHADD), is a national non-profit, tax-exempt (Section 501 (c) (3)) organization providing education, advocacy and support for individuals with AD/HD. In addition to our informative Web site, CHADD also publishes a variety of printed materials to keep members and professionals current on research advances, medications and treatments affecting individuals with AD/HD. These materials include Attention! magazine, the CHADD Information and Resource Guide to AD/HD, News From CHADD, a free electronically mailed current events newsletter, as well as other publications of specific interest to educators, professionals and parents.

Website: http://www.chadd.org/
LDOnline: LD OnLine is the leading website on learning disabilities, learning disorders and differences. Parents and teachers of learning disabled children will find authoritative guidance on attention deficit disorder, ADD / ADHD, dyslexia, dysgraphia, dyscalculia, dysnomia, reading difficulties, speech and related disorders.

Website: http://www.ldonline.org/
ADD Resources: Search engine for all resources and interventions for students and adults with ADHD. 

Website: http://www.addresources.org/adhd_websites.php
Books For Kids (  

Kraus, J. & Martin, W. (2004). Cory stories: A kids book about living with ADHD. Magination Press: Washington, DC.

Nadeau, K., Dixon, E. & Beyl, C. (2004). Learning to slow down and pay attention: A book for kids about ADHD. Maginaton Press: Washington, DC. 

Quinn, P., Stern, J. & Lee, J. (2009). Putting on the brakes activity book for kids with ADD or ADHD. Magination Press: Washington, DC.

Taylor, J. F. (2006). The survival guide for kids with ADD or ADHD. Free Spirit: MN. 

Books For Teens (  

Alexander-Roberts, C. (2001). ADHD and teens. Taylor Trade: TX.
Dendy, C. A. Z. (2006). Teenagers with ADD and ADHD: A guide for parents and professionals. Woodbind: MD. 

Dendy, C. A. Z. & Ziegler, A. (2007). A bird’s eye view of life with ADD and ADHD: Advice from young survivors. Cherish the Children: AL. 
Books For Parents (  

Barkley, R. (2000). Taking charge of ADHD: The complete authoritative guide for parents. Guildford Press: NY. 

Honos-Webb, L. (2005). The gift of ADHD. New Harbinger: CA.

Medina, John. (2009). Brain rules: 12 principles for surviving and thriving at work, home and school. Pear Press: WA.

Monastra, V. (2004). Parenting children with ADHD: 10 lessons that medicine cannot teach. American Psychlogical Association. 

Some information for this article was taken from: 

Dawson, P. & Guare, R. (2010). Executive functioning in children and adolescents: A practical guide to assessment and intervention. Guildford Press: NY.
Medina, John. (2009). Brain rules: 12 principles for surviving and thriving at work, home and school. Pear Press: WA.

Also from Madigan, J. and Hess, C. at www.actionbasedlearning.com on 5/2011
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timely techniques to help your child get through the school year

Traumatic Brain Injury
Traumatic Brain Injury is defined as a blunt force blow to head such as a fall, concussion, being shaken as an infant or being hit by a car. 
Acquired Brain Injury: results from something internal without blunt force, such as meningitis, a stroke, or a condition that causes a lock of oxygen. 
Statistics: 

· Over 2.6 million students suffering the effects of a TBI

· New Special Education qualification in Colorado as of this year (2011 – 2012)
· Leading cause of death and disability in children/youth in U.S.

· ONLY can see the behavioral manifestation of a TBI, CANNOT be seen on a brain scan

· Not all blows to the head result in a TBI

· Students who have a TBI must be monitored more closely than students with other disabilities

· If a student comes back to school with a concussion, they must be checked in with every 7 days

· If after 28 days they are still demonstrating symptoms, they may have a TBI

· ***IMPORTANT: Be aware that a student will often revert to behaviors typical of the age of when the brain injury occurred in times of stress. For example, if a student had a TBI at the age of 3, but is chronologically 10 years old, he or she may throw a “temper tantrum” and cry, yell, scream, and throw objects to express anger/frustration/sadness.

Differences between TBI and ABI

TBI





ABI
-Falls





-Stroke 

-Motor accidents



-Substance abuse

-ATV crashes




-Near drowning

-Child abuse/assault



-Meningitis







-Encephalitis







-Anoxia/Hypoxia







-Tumor
Abilities Affected by Brain Injury:
· Sensory changes (including headaches)

· Motor skills

· Speech and language abilities

· Memory

· New learning

· Organization of thinking and behavior

· Mental processing efficiency (including processing speed)

· Mental fatigue

· Executive processes

· Personal development and social relationships
Executive Control Processes: 
According to Dr. Jeanne Dise-Lewis, a leading researcher in brain development and brain injury, there are two overall executive control processes and subcategories within each. They are as follows: 
1. Behavior regulation: an individual’s ability to cognitively change their thoughts, regulate their emotions and inhibit their thoughts or actions when necessary.
a. Impulse control/Inhibit: how well someone can resist acting on impulse and how well he/she can stop his/her own behavior at the appropriate time

b. Mental flexibility: ability to move freely from one situation to the next by making appropriate transitions, being flexible and changing from one topic to another
c. Emotional regulation: ability to adapt emotional responses to the situation

2. Metacognition: an individual’s ability to participate in self-management tasks and monitor his or her performance

a. Initiation: beginning a task or activity as well as independently generating ideas, responses or problem-solving strategies

b. Planning: assesses the individual’s ability to anticipate future events, goals and plan ahead

c. Organization: orderliness of work, play and storage spaces

d. Working memory/Divided attention: capacity to hold information in the mind for the purpose of completing a task

e. Monitoring (self and task): measures how well someone is able to check his or her work and keep track of things

3. It can also include processes such as attention, conceptualization, mental fluency, flexibility and processing speed

Developmental Stage: Birth – 3 years of age

· Regulating sleeping and waking patterns

· Basic self-regulation and impulse control coming on board

· Lack of understanding about cause/effect of time relationships

· Limited self-other or person-environment distinction’

· Symbiotic relationship with caregivers

· If a BI occurs during this time…

· Hard time regulating sleep
· Difficulty understanding sequential concepts or time

· Mood shifts dramatically and quickly

· Emotional reactions are unpredictable and extreme

Developmental Stage: 3 – 6 years of age

· Understand single cause/effect relationships

· Developing ability  to think before acting

· Focus is on self-control (“I can do it!”)

· Have a difficult time reconciling conflicting emotions

· Also find it hard to take another person’s perspective, even though they can take turns

· If a BI occurs during this time…

· Rigid thinking and behavior

· Immediate expressions of feelings without thinking

· Anxiety

· Poor acquisition of preschool concepts

· Resistance to influence or directions from adults

Developmental Stage: 6 – 12 years of age

· Ready to learn academic skills
· Emotional focus is on effort

· Sense of self as hard worker, smart, good friend

· Friendship based on shared interests

· If a BI occurs during this time…

· Learning can become rote

· Poor performance despite hard work

· Difficulty reading social cues and others’ behavior

· Behavior problems during unstructured times

· Social isolation/withdrawal from peers

· Sleep disturbance

· Depression

Developmental Stage: 12 – 16 years of age

· Concrete problem solving

· Responsibility of caring for self and others

· Increasing self-awareness of likes, interests

· Beginning identity development

· Beginning of formal operational thinking

· If a BI occurs during this time…

· Over/under generalization can occur
· Reduced ability to manage age-appropriate responsibilities

· Increased frustration response

· Withdrawal from peers

· Depression (almost universal at this stage)

Developmental Stage: 16 – 19 years of age

· Solid sense of own identity based on identification or lack thereof with parents and other adults

· Development of vocational plans and goals

· Capacity for appropriate behavior in situations that require judgment, weighing of consequences and decision making

· If a BI occurs during this time…

· Poor decision-making and judgment

· Reduced processing speed and organizational skills

· Social awkwardness

· Depression 

Interventions: 
· Establish calm, predictable environments

· Incorporate calming/relaxation activities into daily schedule

· Intervene at earliest point, before major behavioral break down

· Teach students TO DO, not what to stop doing

· Role playing and repetition for appropriate behavior

· Visual schedules

· Explicit, direct instructions

· Multi-sensory learning experiences

· Modify assignments

· Create social support system at school

· Positive home/school communication

· Non-verbal communication systems

· Frequent breaks (maps of school, time limit)

· Concrete, forced choices

· Rehearse appropriate behaviors BEFORE they are needed

· Planners/agendas/daily organizers

· Check for understanding

· Break down complex/multi-step activities

· Teach emotion words and appropriate facial/body responses

· Response-delay techniques

· Timers

· Give advanced notice of changes in routine

· Provide “calm down” area with strategies to use
· Create “to do” lists

· Have students create “strategies” notebook

· Establish eye contact prior to giving essential instructions

· Teach students to set goals

· Color coding system of notebooks and folders

Resources (
Websites…

Brain Injury Alliance Colorado: actively advocates for the prevention of brain injuries, and raises awareness in the community by working with other prevention groups and legislators toward governmental change. We also provide information, resources and support to individuals with brain injuries and their families though all phases of their recovery and their return to daily activity.

Website:  www.biacolorado.org 
Center on Brain Research Injury and Training: Established in 1993 at the Teaching Research Institute, a division of Western Oregon University, CBIRT conducts research and training to improve the lives of children and adults with traumatic brain injury (TBI). CBIRT’s research focuses on developing interventions to improve outcomes related to education, employability, and quality of life. Our training activities promote the use of best practices among educators and other professionals who serve individuals with TBI. 

Website: www.cibrt.org
Traumatic Brain Injury Resource Network: serves as a tool for educators, school administrators, school psychologists, related services professionals, and families and provides information about TBI, evaluations, interventions and support networks. 

Website: www.cokidswithbraininjury.com

Books…
Cassidy, J. W. and Woodruff, L. (2009). Mindstorms: Living with traumatic brain injury. Da Capo Press: PA.

Crimmins, C. (2001). Where is the mango princess? Vintage Books: NY.

Dise-lewis, J. E., Calvery, M. L., & Lewis, H. C. (2002). BrainSTARS: Brain injury: Strategies for teams and re-education for students. CO: Children’s Hospital and Office of Special Education Programs. 
Prowe, G. (2010). Successfully surviving a brain injury: A family guidebook. Brain Injury Success Books: FL. 
Information compiled by: 

Sarah Kohn, Ed.S., NCSP

Licensed School Psychologist

Denver Public Schools


