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Logic model linking brain function with behaviors:   
Neurobehavioral theoretical model and application 

 
Thousands of studies conducted in numerous countries over the last forty years have found that 
prenatal exposure to alcohol and other teratogens can have a debilitating effect on the 
developing brain and central nervous system.  In addition, there are 50,000 teratogens—pre– 
and/or post-natal agents which may affect development—and other factors such as genetics, 
illness, sustained emotional trauma, abuse, anoxia, or head injuries that may affect brain 
structure and function.   Any one or combination of these may cause the same neurobehavioral 
symptoms; the logic model and neurobehavioral principles apply regardless of specific cause.   
 
This logic model is the theoretical foundation for the Neurobehavioral construct. It is an 
alternative theoretical explanatory basis for understanding behaviors informed by research that 
provides a platform on which to operationalize research findings. It is the conceptual glue for 
systematically reframing the meaning of behaviors and is the basis for developing person-
specific, relevant and appropriate strategies and accommodations in all systems.  This construct 
manages the complexity associated with the heterogeneity of brain-based symptoms.  
 
Logic Model 
 
1. The brain is a physical organ, no less than the heart and kidneys.   
2. Alcohol, other teratogens and traumas kill cells and alter development in the brains of 

developing fetuses. 
3. Alcohol also alters the structure of cells, reducing myelination and the number of 

interconnections among cells.  Changes at the cellular level alter how cells function.  These 
and other changes in brain design affect memory storage and retrieval, processing speed, 
ability to abstract, analyze, make decisions, and others. 

4. Since these are physical changes, Fetal Alcohol/ Neurobehavioral conditions (FA/NB) is by 
definition a brain-based, usually invisible physical disability with behavioral symptoms 
 

If this is true, then it follows that 
 
Providing accommodations for people with FA/NB is as ethical, appropriate and effective as 
providing accommodations for people with other physical disabilities.   
 
This logic is deceptively simple.  However, simple is not simplistic.  Understanding and applying 
this framework requires a different way of thinking; cognitive restructuring for parents and 
professionals.  
 
Attempting to change superficial symptoms of underlying brain-based physical disabilities is like 
asking a paraplegic to do a high jump.  Instead of trying harder to change behaviors, we need to 
try differently. Trying differently, using the Neurobehavioral model, means that behaviors are 
seen as cues for recognizing the disability. The approach consistent with this logic model 
follows: Provide appropriate accommodations, e.g., a cognitive wheelchair. This is the same 
principle as for people with more obvious physical conditions.  The goal of providing 
accommodations is the same, to improve quality of life, prevent problems, and maximize 
developmental potential.  The approach is paradoxical.  The shift is from trying harder to change 
behaviors and being mystified when they worsen, to using behaviors as cues for recognizing 
etiology, a physical condition, providing accommodations, and improving outcomes.  
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What distinguishes a neurobehavioral approach from standard practice? 
 

Standard practice addresses presenting behaviors  
A neurobehavioral approach recognizes etiology, their source 

 
1. Standard practice is based on beliefs about behaviors and targets behaviors for change.  

A neurobehavioral, brain-based approach recognizes etiology, brain function, as the 
source of behaviors. 
   

2. Learning theory is the foundation for current practice.  This term refers to “…a composite 
of theoretical approaches, including cognitive and cognitive-behavioral theories.  
Behavioral techniques, which are prevalent in all systems, are based on these theories” 
(Boulding, Brooks); yet, neither the theories nor the techniques have been systematically 
analyzed for their assumptions about brain function and, in turn, the congruence 
between these assumptions and neurobehavioral characteristics.   

3. The cognitive-behavioral paradigm based on learning theory, the basis for shared 
understanding and standard practice, views behaviors through a lens that assigns 
intentionality or psychopathology, mental health problems, to behaviors.  Values-laden 
interpretations of the meaning of behaviors mean behaviors are viewed as being the 
problem. 
 

4. Beliefs dictate interventions. When behaviors are believed to be the problem, 
interventions attempt to change behaviors.  This inadvertently exacerbates problems 
when behaviors are primary or secondary symptoms of underlying brain dysfunction.   
 

5. The theoretical limits of standard practice contribute to multiple diagnoses, accumulated 
medications, increasingly constrictive, coercive and expensive interventions, “revolving 
door” involvement in systems, confusion and distress for those with brain-based 
conditions, their families and community providers. 
 

6. Identifying the source of any physical condition is required for the development of 
appropriate solutions.  Does the sore need a Band-Aid or is it a melanoma?  Is the child 
refusing to read the whiteboard, or is the child blind?  Is the adolescent ignoring me or 
does she have central auditory processing delay?  Same behavior, different meaning; 
different meaning, different problem definition and solution. 
 

7. The Neurobehavioral approach recognizes brain function as the source or etiology of 
behaviors. It is like stepping sideways onto a different conceptual platform that shifts 
perceptions, from the person being the problem to having a problem, a brain-based 
physical disability with behavioral symptoms, and asking different questions. 
 

8. Reframing the meaning of behaviors redefines the nature of the problem—from a 
behavioral issue to a physical disability with behavioral symptoms.  The shift from “won’t” 
to “can’t” changes the emotional quality of the relationship, from frustration to empathy. 
 

9. Redefining the problem redefines solutions:  The neurobehavioral approach shifts the 
focus for interventions from the person to include the setting.  Rather than targeting the 
person for change, the shift is to including changes in the environment starting with 
knowledge, understanding, perceptions and beliefs of people in the environment.  This is 
the same principle as is provided for those with more obvious physical conditions:  



© FASCETS 

 

Identify the nature of the condition and provide appropriate accommodations to assure 
achievement of full developmental potential. The net effect is like providing cognitive 
wheelchairs instead of asking the cognitive paraplegic to jump.  
 

10. The neurobehavioral approach yields paradoxical results:  Trying harder to change 
neurobehavioral symptoms makes things worse; using behaviors as cues for recognizing 
an underlying invisible physical disability and providing accommodations yields changes.  
Same goal, two antithetical approaches.  The shift is from trying to change the person to 
achieving changes through provision of accommodations. 

 
11. More broadly, the neurobehavioral paradigm provides an alternative framework for 

organizing thinking about behaviors and interventions. It provides a platform on which to 
operationalize existing research on brain function and dysfunction, redefining problems 
and solutions in a manner consistent with research and managing the complexity 
associated with the wide range of neurobehavioral symptoms. 
 

 
Clearly this brief overview does not address complex issues.  Important questions of the 
chicken-or-egg-type variety are not addressed.  For example:  Does the person have 
genetically-influenced neurochemical changes that contribute to symptoms of anxiety, or is 
anxiety secondary to chronic fear, frustration and failure?  What about RAD?  PTSD?  ADD?  
Since these and other DSM diagnoses are now believed to involve changes in brain structure, 
neurochemistry and function, this framework applies to these and other brain-based conditions. 
Current thinking about neurochemistry is that it changes through interactions with environments, 
so the question is not completely dichotomously either-or.  Relative clarity is typically gained 
through a thoughtful, systematic consideration of brain function and setting. 
 
Neither does this explore the apparent clash between deeply-held values and beliefs -- culturally 
assigned expectations for “appropriate” behaviors and symptoms of brain dysfunction.  The 
values-laden moral lens through which behaviors are currently viewed is the source of powerful 
emotional reactions where neurobehavioral symptoms are at odds with expectations based on 
prevailing values:  For example, consider the clash between the expectation to “Act your age”, 
but the person has dysmaturity.  “Plan, organize and be independent” but the person has 
executive functioning challenges and dysmaturity.   Values, like techniques, may be reviewed 
and expanded to recognize neurobehavioral physical disabilities. Factoring in brain dysfunction 
resolves apparent clashes and alleviates much of the fear and negative emotional charge 
associated with neurobehavioral differences. 
 
To help clarify these and other important questions and tolerate this transitional time between 
behavioral and neurobehavioral paradigms, one suggestion is to become aware of and question 
the role of brain function.  Always ask the “what if?” question when considering the meaning of 
behaviors.  What if the brain does have something to do with behaviors?   
 
Neither an advanced degree in neurosciences nor a definitive diagnosis is required for this 
exploration.  Simply giving equal weight to the idea that the brain plays a role in behaviors is a 
good start. This consideration is timely, appropriate and ethical.  Exploring the question does 
not diagnose, limit, or inappropriately enable.  It does contribute to a thoughtful, deliberate, 
reasonable, research-informed exploration of the meaning of behaviors from a neurobehavioral 
perspective, and it does expand options.   
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Brain function:  Areas that may be affected by prenatal exposure 
 
 
Subtle or significant changes in one or more areas of the brain correspond with presenting 
behavioural symptoms.  These range from  attention through memory, sensory integration, 
cognition, motor control, and higher executive funcitons of planning, organizing, predicting, 
inegrating and applying information. 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 

Source:  Mattson, SN, Jernigan, TL and Riley, EP:  MRI and prenatal alcohol exposure:  Images 
provide insight into FAS, Alcohol Health and Research World 18(1): 49-52, 1994 
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“Age-appropriate” behavioral expectations and developmental gaps 
associated with FA/NB 

 
Behaviors of children, adolescents and adults with FA/NB are often seen as “inappropriate for 
their age,” but may actually be appropriate for their developmental age.  Unfortunately, values 
and expectations of parents and professionals are for children to “act their (chronological) age,” 
and be “age-appropriate.”  Interventions to correct “inappropriate” (developmentally younger) 
behaviors often inadvertently become the source of frustration for people with FA/NB.  It takes 
people with FA/NB longer to grow up.  When supports are developmentally appropriate, 
frustration is often prevented. The following lists compare behavioral expectations based on 
chronological age and contrast them with actual developmental abilities. 
 
 
Chronological age-appropriate 

expectations 
Developmental age appropriate 

expectations 
  
5 5 going on 2 developmentally 

Go to school Take naps 
Follow three instructions Follow one instruction, help mommy 
Sit still for 20 minutes Active, sit still for 5-10 minutes 
Interactive, cooperative play, share Parallel play 
Take turns My way or no way 
  
6 6 going on 3 developmentally 

Listen, pay attention for an hour Pay attention for about ten minutes 
Read and write Scribble 
Line up on their own Need to be shown and reminded 
Wait their turn Don’t wait gracefully, act impulsively 
Remember events and requests Adults remind about tasks 
  
10 10 going on 6 developmentally 

Read books without pictures Beginning to read, with pictures 
Learn from worksheets Learn experientially 
Answer abstract questions Mirror and echo words, behaviors 
Structure their own recess Supervised play, structured play 
Get along and solve problems Learn from modeled problem-solving 
Learn inferentially, academic and social Learn by doing, experiential 
Know right from wrong Developing sense of fairness 
Physical stamina Easily fatigued by mental work 
  
13 13 going on 8 developmentally 

Be responsible Need reminding 
Organize themselves: plan ahead, follow 

through 
Need visual cues, modeling 

Meet deadlines after being told once Need simple expectations 
Initiate, follow through Need prompting 
Appropriate social boundaries Kinesthetic, tactile, lots of touching 
Body space In your space 
Establish and maintain friendships Early friendships 
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18 18 going on 9 developmentally 

Be independent Need structure and guidance 
Maintain a job and graduate from school Limited choices of activities 
Have a plan for their life In the ”now,” little projection 
Relationships, safe sexual behavior Buddies, curiosity, frustration 
Budget their money Get an allowance 
Organize; accomplish tasks at home, school, 

job 
Need organizational help from adults 

 
As children grow up, the gap between their actual age and developmental age often widens.  
There is a gradual “catch up” potential, often occurring around ages 25 to 30, which 
corresponds with an early adult brain growth spurt.  Providing appropriate social and emotional 
supports through adolescence is crucial for preventing deterioration.  This dictates providing 
opportunities for children with FA/NB to interact with developmentally similar peers in order to 
experience social success. 
 
The strategy is simple:  Step back and ask, “What is the developmental age of the child’s 
behaviors?”  If they reflect an earlier age, then “think younger,” think “stretch toddler,” and meet 
the person where they are developmentally.   This supports completion of earlier developmental 
tasks and facilitates a smooth transition across developmental stages.  All this strategy requires 
is to think consciously about FA/NB, and see whether there is a good fit between expectations 
and abilities.  When there is a good fit, secondary behaviors are reduced and often prevented. 
 
Example: A day treatment facility was concerned about daily acting out behaviors by a child at 
school and at home.  The child was seen as socially inappropriate and there were daily attempts 
to improve social skills.  Staff reported an immediate reduction of problem behaviors in this child 
after adults adjusted their expectations to fit the child’s developmental level of functioning. 
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Timelines and FA/NB 
 
People with FA/NB often have uneven growth and development in different areas.  Profiles of 
maturation and abilities vary significantly between people with FA/NB.  This chart provides a 
visual cue for thinking about possible gaps which may be masked by abilities in some areas. For 
example, emotional dysmaturity may be hidden by strong expressive language skills. 
 
Conflicts develop when the expectation is for a person to mature “on time,” when they are 
actually developmentally much younger.  “Why don’t you act your age!” and “Grow up” are 
common statements of frustration when developmental variability and dysmaturity have not 
been recognized.  When dysmaturity is understood as a symptom of a disability rather than as 
irresponsibility, feelings about the behaviors often change.  One parent said she felt less 
frustrated when she remembered to “think younger.” 
 
The following was developed to provide a visual for the kinds of variability that may be found in 
one person: 
 
 
Skill / Characteristic            Developmental age equivalent 
 
Chronological age of person: =====================> 18 
 
Physical maturity ================================> 18 
 
Developmental level of functioning=======> 9 
 
Daily living skills ==========================> 11 
 
Expressive language =======================================> 23 
 
Receptive language ============> 7 
 
Artistic ability (or other strength) =======================================> 29 
 
Reading: decoding ==========================> 16 
 
Reading comprehension ====> 6 
 
Money and time concepts =========> 8 
 
 
A gradual catch-up potential has been noted in some young adults with FA/NB.  Rather than 
being able to leave home at 18, a more realistic timeline may be 25 to 30.  To prevent 
frustration, consider the level of responsibility that would be appropriate for a 10-year-old when 
standing in front of a tall, verbal 16-year-old with FA/NB.  Adjust expectations accordingly. 
 
 
Adapted from research findings of Streissguth, Clarren and others 
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Comparison between neurotypical and atypical brain function 

 
Before there is understanding about the difference between expectations about brain function 
and actual ability, confusion and anger are common.  This chart briefly compares assumptions 
about brain function (neurotypical) with neurobehavioral symptoms common to FASD and other 
brain-based conditions.  
 
The categories below correspond with those on the Neurobehavioral Screening Tool.  Automatic 
expectations for “appropriate” behaviors are on the left and neurobehavioral symptoms of 
differences in brain function are on the right.   
 

 
Neurotypical brain function:  Expectations 
 

 
Neurobehavioral symptoms:  Differences 

 
1. Developmentally on time* 

 
Age-related social skills 
Able to navigate different social settings 
Plays, interacts well with same-age peers 
Responsible for age 

 

 
1. Developmental dysmaturity* 

 
Socially half their chronological age 
Difficulty in different social settings 
Plays well with younger children 
May appear “irresponsible” for age 

 
2. Intact sensory systems 
 

Functions well in busy settings 
Manages complex stimuli 
Recognizes personal space “bubble”  

 
2. Sensory integration difficulties 
 

Easily overwhelmed in busy settings 
Difficulty managing complex stimuli 
Unaware of personal boundary, space 
Overstimulated or exhausted by bright 

lights, other sensory input 
 

 
4. Language and communication* 
 

Expresses thoughts clearly for age 
Expresses emotions clearly for age 
Understands what is said 
Follows through, does what is asked 
Follows a series of verbal instructions 

 

 
4. Language and communication* 
 

Difficulty expressing thoughts verbally 
Difficulty putting words on feelings 
Doesn’t “get” what is being said 
Talks the talk, doesn’t walk the walk 
May do one of three instructions  

 
5. Processing pace 
 

Listens quickly 
Thinks fast, understands quickly 
Answers questions quickly 

 

 
5. Slow processing pace 
 

Listens slowly, often asks, “What?” 
Thinks slowly, takes minutes to answer 
Slow halting speech 
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6. Executive functioning 
 

Plans, organizes, prioritizes 
Initiates, follows through 
Able to shift gears, has cognitive flexibility 
Adapts, is flexible 
Integrates, forms associations, translates 

between modalities—hearing into 
doing, seeing into writing, thinking into 
speaking 

Able to inhibit impulses  
 

 
6. Difficulty with executive functioning 
 

Difficulty planning, organizing, prioritizing 
Difficulty getting started, finishing 
Difficulty shifting gears, easily “thrown” by 

changes in people or setting 
Difficulty making links, has disconnections 

between hearing, seeing, thinking, 
speaking 

Difficulty inhibiting impulses, may not see 
outcomes, or see what will happen next 

 
 
*The numbers correspond to the categories on the Neurobehavioral Screening Tool 
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Brains:  Draw-your-brain exercise  
 
 
 
This exercise increases awareness that everyone has a brain.  It also normalizes that 
everyone’s brain is different, and that we are all perfectly normal for ourselves, which is 
validating for everyone.  The value of this exercise is to help establish a dialogue for considering 
brain function, both strengths and challenges.  Doing this task together means no one person is 
better or worse, and each person is different.  That’s normal.  It establishes “we” in ongoing 
discussions about how all brains work differently 
 
This exercise is done by everyone in a family, or, in a clinical session that includes the therapist 
in the exercise. 

 
1. Give everyone a blank piece of paper and provide an array of crayons or felt-tipped colored 

markers. 
 

2. Ask everyone to close their eyes and imagine what their brain looks like. Ask: What does it 
look like when it’s working? 

 
3. Now, ask everyone to draw what their brain looks like when it’s working (take at least 3 

minutes for this drawing) Show what works and what’s hard. 
 
4. Show your brains to each other.  Remember to avoid any language of judgment including, 

“That’s really good.” Ask:  Is there a story?  Tell me about this…etc 
   

a. Does everyone’s brain look the same?  (No) 
 

b. Is everyone’s brain different? (Yes.  Everyone’s drawing is different; everyone’s brain 
is different.  The point is that we are all normal for ourselves, and normal is different.)   

 
5. Talk about all the tasks your brain has to do every day. Point out that what’s easy for one 

person may be difficult for another.  Everyone learns differently, and that’s ok. 
  
6. What strengths does everyone have?  Are these the same or different? 

 
7. Continue the discussion.  Ask open-ended questions.  Explore, without scripting.  You may 

be amazed. 
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“Flags” for using the neurobehavioral screening tool 
 

 
These questions prescreen for the possible presence of underlying brain-based conditions to 
determine the appropriateness of further exploration using a neurobehavioral screening tool.   

 
1. Was the person adopted?  (Yes = positive; there may be a 50% probability of prenatal 

exposure.) 
 
2. Was the person ever in foster care?  (Yes = positive; there may be an 80% probability of 

coming from an alcoholic/addicted family system.) 
 
3. Was there difficulty in school?  (Yes = positive.)  Some examples include: 

a. Ever having an IEP 
b. “Behavior” problems 
c. Social difficulty – few friends, isolated, bullied 
d. Suspended 
e. Expelled 
f. Dropped out 

 
4. Involvement with justice? (Yes = positive:  Research has found a disproportionate 

representation of people with FASD/brain-based conditions in justice.) 
 
5. How many diagnoses has the person been given? (More than one = positive; the greater the 

number of diagnoses the greater the likelihood of underlying neurobehavioral involvement.) 
 
Indication:  These questions are “flags” for determining the appropriateness of using a 
neurobehavioral screening tool.  The bar for significance is low.  One or two or more positives – 
use your judgment based on other available information– suggests the appropriateness of 
further exploration and use of the neurobehavioral screening tool.  
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Cliff notes:  Help with the neurobehavioral screening tool 
Starter strategies where findings are 3 to 5 on the Likert scale 

 
The purpose of this handout is to provide examples of simple accommodations based on 
findings from the neurobehavioral screening  tool, to show how strategies are based on 
understanding symptoms differently.  The problem with this, as with all prescriptive “strategies” 
is that they inhibit people from thinking for themselves, and for being able to develop person-
specific accommodations based on understanding the whole person -- in context, and in all 
different settings.   
 
One-liner recommendations fail to recognize the whole person in their environment, and clearly 
fail to build on individual strengths and interests, which is why the use of this material is so 
cautionary.  These are simply examples to be used for the purpose of illustrating “Trying 
differently” accommodations. 
 
1. Developmental level of functioning: Social skills and adaptive behavior 
 
If: Then: 
Social behaviors are like a person half their 

age  
Think younger, reframe accordingly 

Prefers younger friends  Provide appropriate social opportunities 
May be seen as “irresponsible” for 

chronological age 
Adjust expectations to fit a younger person 

Interests and play are more like a younger 
person 

Accept and support at developmental age 

 
2. Sensory systems, sensory-motor integration 
 
If: Then: 
Easily overstimulated and slow to settle  Identify what is overstimulating: remove 
Oversensitive to touch, textures-- clothing 

tags, etc. 
Evaluate and eliminate problems 

Undersensitive to touch, doesn’t seem to feel 
pain 

Observe; prevent problems 

Highly sensitive to lights, sounds or smells Analyze settings for sensory input 
Doesn’t seem to understand boundaries Provide visuals, consider social age 
Has trouble falling asleep, staying asleep Reduce stimuli, eliminate pre-bed TV  
 

3. Nutrition 
 

If: Then: 

Can’t eat some foods –strong reactions to 
tastes  

Stop fighting. Ask: sensory issues?  Teeth? 

Craves sugars, fats Recognize fatigue, provide healthy snacks 

Needs to eat often Provide protein, complex carbs, no sugars, 
dyes 
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Doesn’t seem to know when hungry Use routine, recognize emotional cues of 
hunger 

Doesn’t seem to know when full, when to stop 
eating 

Monitor, hydrate, provide healthy foods, safety 
(May be related to early deprivation) 

 

4. Language and communication 
 

If: Then: 

Talks better than understands; may be “off 

topic” 

Use fewer words, check for understanding  

Confabulates—“Fills in the blanks”                Breathe. Check by saying, “Show me” 
Has trouble finding words for feelings Try art, music, acting out 
Doesn’t seem to understand, “Just doesn’t get 

it” 
Slow down, use concrete language 

Has difficulty reading or responding to body 
language 

Be specific, not indirect 

Chatty, may talk but have difficulty in a 
conversation 

Recognize need to belong, accept and support 

 
 
5. Processing pace 
 
If: Then: 
Listens slowly; often asks “What?” Slow down 
Thinks slowly; may take minutes to answer 

questions 
Give time 

Slow halting speech Be patient, listen, avoid rushing, creating 
anxiety 

 
6. Learning and Memory  
 
If: Then: 
Poor short term auditory memory  Give one direction at a time, regardless of age 
Says one thing, does another  Check for comprehension:  “Show me” 
Inconsistent performance: “On” and “off” days Accept variability; this is like Alzheimer’s 
Needs to be retaught the same thing many 

times  
Reteach in different settings, show instead of 

tell 
Learns a rule in one setting, may not apply it 

elsewhere 
Reframe:  Inability, not intentional 

Has trouble remembering and learning from 
experience 

Recognize; prevent problems 
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7. Abstract thinking 
 
If: Then: 
Learning math is hard Match task to ability, prevent failure 
Making change or managing money is difficult Who can help? 
Often late, has difficulty planning time Use external supports, variety of assistive 

technologies 
Difficulty predicting outcomes Remember this and assure safety 
Making decisions is hard Recognize, validate, simplify 
 
8. Executive functioning  
 
If: Then: 
Difficulty organizing and planning a day Build on strengths, provide support, assistive 

technologies  
Difficulty with multi-step tasks Keep it simple, reduce complexity.  Ask what 

would help, give time for responses 
Setting and achieving goals One thing at a time, one step at a time   
Gets “stuck,” has difficulty stopping Avoid power struggles; validate, anticipate, 

prevent 
Has trouble transitioning; shifting gears Provide transition time and closure, prevent 

problems  
Upset by unexpected change in schedule  Forewarn, talk through next steps 
Upset by changes in environments Involve person in making changes 
Impulsive, difficulty inhibiting responses Accept; reduce anxiety to reduce impulsivity; 

provide safety; prevent problems 
Difficulty making links Accommodate; fit task with ability 
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FA/NB and standard interventions: Potential poor fits 
 
 
Most parenting and professional approaches to changing behaviors do not recognize brain 
dysfunction and associated primary and secondary behaviors.  Instead, interventions often 
target presenting behaviors for change.   Strategies are usually based on assumptions about 
brain function and include behavior modification techniques whose goal is to change behaviors.  
 
In work with people with FA/NB of all ages, we are by definition working with people with a 
degree of organic brain changes that affect learning and other behaviors, a brain-based physical 
condition.  A brief look at learning theory-based assumptions about cognitive abilities that are 
required for behavioral techniques to work clarifies how these assumptions are often 
incompatible with the strengths and neurobehavioral symptoms of people with FA/NB.   
 
Although the following example is for a child, the same principle applies for adults.   
 
Example:  Consequencing behaviors 
 
Fred at age ten fails to follow through on a simple set of instructions: Pick up your room, take 
out the garbage, and set the table for dinner.  Since this is the tenth time this same set of 
requests has been made and “ignored,” his parents impose a consequence for failure to comply:  
"Go to your room and think about your behavior." 
 
Goal:  For the unpleasantness of the consequence to result in changed behavior now and 
forever in the future --including other occasions which may be similar in nature though not 
identical. 
 
Unspoken expectations   
 
There is an unspoken expectation or assumption that the person’s brain is able to: 
 
1. Process language quickly 
2. Associate the consequence with the behavior 
3. Integrate the meaning of the consequence with future behaviors 
4. Predict different outcomes based on anticipated future different behaviors  
5. Retrieve and apply this information in different circumstances at some other time   
 
Further, it is expected that the person will have good memory storage in order to be able to 
recall consequences for past behaviors, compare and contrast options, and predict future 
negative consequences that could be imposed on current actions.  In addition, the person is 
expected to have good memory retrieval and is expected to automatically integrate the memory 
of punishment used to deter behaviors in the past, which would be an effective impetus to 
choose what others would expect to be appropriate behaviors.  
 
Fundamentally, this approach is not bad.  It may work for people of all ages who have the ability 
to process, store and retrieve information at will, link behaviors with auditory input, compare and 
contrast information, anticipate consequences, develop abstract reasoning, predict, evaluate 
similarities and differences and generalize.   
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Research on FA/NB has found learning and behavioral differences between people with FA/NB 
and others, and includes gaps in cognition in these areas: 
 
1. May be functioning at a much younger developmental age (dysmaturity); the 7-year-old may 

be more like a competent 3-year-old; the 16-year-old may be more like an 8-year-old. In 
order to be appropriate and effective, expectations need to be based on developmental level 
rather than chronological age. 

2. Slow processing pace -- may only hear every third word of a request 
3. Difficulty linking from one modality into appropriate behavior, e.g., hearing into behavior 

(may “talk the talk but not walk the walk”), thinking into speaking, seeing into writing  
4. Difficulty with memory storage or retrieving previously stored information 
5. Difficulty making associations  
6. Difficulty comparing and contrasting  
7. Difficulty generalizing, remembering and applying information in different settings 
8. Difficulty abstracting--predicting future behaviors and outcomes requires the ability to 

abstract and generalize  
9. Difficulty seeing similarities and differences  
10. Besides, by the time Fred reached his room to "reflect on his behavior," he may well have 

completely forgotten what just happened and why he was sent to his room because of his 
short-term auditory memory problems. 

 
The above are just a few of the common gaps that compromise the effectiveness and 
appropriateness of behavioral interventions. Of course not all people will have difficulty in all 
areas, but what if they have difficulty in even one or two? 
 
Whether time out, lecturing, grounding, or incarceration, the underlying brain requirements in 
order for these to work are the same.  Examining any technique for underlying assumptions, as 
in the example above, simply helps clarify whether the technique is a good fit for the person with 
this neurobehavioral condition, and whether accommodations rather than punishment would be 
more appropriate and effective. 
 
The point is not that the technique or approach is bad; it's just that it is essential if our goals to 
support all people are to be met that recognition of organic challenges be consciously integrated 
into our understanding and interventions. 
 
No one would tell a paraplegic to do a high jump, that they could do it if they just tried harder.  
Asking people with FA/NB to do mental gymnastics of the kind which are inherent in a learning 
theory/ behavioral approach is tantamount to asking the paraplegic to jump.  We change 
environments to support people with other physical conditions. Organic brain differences are 
another kind of physical condition; environments need to change.  
 
The goal is to provide support and prevent deterioration, neither limiting people nor enabling 
inappropriate behaviors.  Improvements occur when appropriate, realistic, and effective brain-
based approaches are used in working with people with FA/NB. 
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Resolving values clashes: 
Primary neurobehavioral symptoms, values clashes, and accommodations 

 
FA/NB is a brain-based condition, and that is not really the problem.  The problem is the lens 
through which behaviors are usually viewed, and the fit between behavioral symptoms and 
interpretations of the meaning of behaviors.  These are determined by cultural values and 
beliefs.  As a result, behavioral symptoms of FA/NB are often interpreted as being at odds with 
the values of the dominant culture.  The chart on the following page provides a visual of how 
primary symptoms of FA/NB are typically viewed, and how accommodations could prevent 
problems by recognizing behaviors as symptoms of a neurobehavioral disorder.  This is 
intended to normalize common reactions, clarify interventions based on these reactions, and 
expand options.   
 
Column 1: “Primary symptoms” are common neurobehavioral symptoms of FA/NB.  For 
example, “slow auditory pace” is a symptom of changes in the brain that means the person 
“listens slowly” and needs time to understand or process language.  
 
Column 2:  “’Fit’ with values and expectations” outlines the expectations for “normal” behaviors.  
Listen fast, understand what is being said. 
 
Column 3: “Interpretation of behaviors: Feelings” refers to the meaning assigned to the 
behavioral symptom:  “He’s ignoring me,”  “She’s not paying attention.” The meaning we give to 
behaviors dictates our feelings about those behaviors. These range from mild discomfort to 
significant irritation, and these beliefs and feelings generate interventions shown in the fourth 
column.  
 
Column 4: “Interventions” outlines what happens when behaviors are seen as intentional. 
Behavioral interventions target the behaviors for change.  Techniques are typically not based on 
understanding of brain dysfunction and FA/NB.   
 
Column 5: “Secondary behaviors” often develop when interventions attempt to change 
behavioral symptoms of brain dysfunction.  These secondary behavioral symptoms are what 
would be seen if a blind child were punished for “refusing” to read the blackboard, or if they 
were punished for not being able to think fast:  Anxiety, frustration or anger. 
 
Column 6: The last column, “Accommodations build on strengths,” shows how recognizing 
primary behaviors and providing simple, appropriate accommodations contributes to preventing 
frustration and deterioration. 
 
The goal is to prevent frustration in children and adults and prevent the need for punishment by 
identifying primary behavioral symptoms and providing appropriate accommodations. 
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1 
Primary  
symptoms 
 

2 
“Fit” with values 
and expectations 

3 
Interpretation of 
behaviors: 
Feelings  

4 
Interventions 

5 
Secondary 
behaviors  

6 
Accommodations  
build on 
strengths 
 

 
Slow auditory 
pace, goes blank 
  

 
Think fast, pay 
attention,  stay on 
task 

 
He/she is ignoring 
me, being 
resistant: 
Personalized, 
angry, frustrated 

 
Talk fast 
Therapy 
Punish 

 
Anxiety 
Frustration 
Shut down 

 
Slow down 
Give time 
Adjust workload 

 
Slow cognitive 
pace, doesn’t 
answer  

 
Think fast, timed 
tests, finish work 
within time allotted 
in schedule 

 
He/she is 
controlling, 
avoidant, not 
trying: Angry, 
frustrated  

 
Take away 
privileges 
Shame 
Ridicule 

 
Anxiety 
Frustration 
Tantrums 

 
Give time 
Slow down 
Reduce work load 
Accept slow pace 

 
Difficulty 
generalizing -- 
gets the piece, not 
the picture 
 

 
Follow the rules, 
learn inferentially, 
“get it” by watching 

 
He/she is being 
willful, behaviors 
are intentional; he 
knew what the rule 
was! Frustrated 

 
Punish 
 

 
Fear 
Frustration 
Anger 

 
Accept need to 
reteach a concept 
in different settings 

 
Dysmaturity: 
Developmentally 
younger than their 
age: 7.5 more like 
a 3-year old, 16 
more like a 10-
year-old 

 
Act your age 
Be responsible 
Be appropriate  

 
He/she is socially 
inappropriate, 
acting like a baby: 
Irritated, frustrated, 
angry 

 
Teach age-based 
skills 
Punish 
“inappropriate” 
behaviors 

 
Lonely 
Isolation 
Depression 
  

 
Think younger 
Establish 
developmentally 
appropriate 
expectations 
 

 
Memory problems, 
“on days and off 
days” 

 
Learn the first time 
and remember 
from day to day 

 
He/she doesn’t 
care, is lazy, 
needs to try 
harder: Angry 

 
Punish 
Ground 
Shame 

 
Anxiety/Fear 
No confidence 
Eroded self-
esteem 

 
Recognize and 
allow for variability, 
prevent anxiety 

 
Sensory issues: 
Overstimulated, 
overwhelmed, 
distractible 
  

 
Pay attention, 
sit still, ignore 
distractions  

 
He/she is 
not trying, 
undisciplined, off 
task, ADD: 
Irritated, angry 

 
Punish 
More work 
Medicate 
No recess 

 
Agitation 
Overactive 
Avoidance Anger / 
anxiety 
Tantrums 

 
Evaluate the 
environment, 
adjust accordingly, 
provide breaks 
 

 
Easily fatigued 
 

 
Keep up, 
try harder 
 

 
He/she is not 
trying, is lazy, 
work- avoidant, 
unmotivated: 
Angry 

 
Punish 
More work 

 
Anger 
Tantrums 
 

 
Adjust work load 
Provide breaks 
and snacks 
 

 
Impulsive, inability 
to predict 
outcomes, acts 
fast but thinks 
slowly 

 
Think ahead, plan, 
set goals, 
rein in impulses 

 
He/she is 
willful, disobedient, 
inappropriate, 
doesn’t care: 
Angry 

 
Punish 
 

 
Avoidance 
Defiance 

 
Prevent problems, 
build on strengths 
Use visual cues  
 

 
Concrete thinker, 
learns by doing 

 
Abstract, 
sit still, pay 
attention, listen 
and learn 
 

 
He/she is  
lazy, unmotivated 
or it is due to poor 
parenting: 
Frustrated  

 
More hours on 
homework   
No recess 
Therapy 

 
Burnout 
Shut down 
Give up  
 

 
Provide 
kinesthetic, 
experiential, 
relational options 
for learning 

 
Rigid, 
perseverative, 
difficulty stopping 
or changing 
activities 

 
Stop what you’re 
doing when you’re 
told, transition 
easily, don’t resist 

 
He/she is 
controlling, bossy, 
oppositional: Angry 

 
Interrupt Assert 
control 
Require transitions 

 
Resistance 
Anger 
Big Tantrums 

 
Adjust workload to 
achieve closure 
Provide adequate 
time 
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Brain tasks examples:   What does the brain have to be able to do? 
 

It takes practice to identify what the brain has to do to accomplish everyday tasks.  Below are 
examples of some of the cognitive tasks (column 2 on the FNA) that are required for the 
expectations listed in column one on the Functional Neurobehavioral Assessment grid: 
 

Column 1:  
Setting, expectations 
 
Listen (home, school, 
on the job) 
 
 
 
Sit still 
 
 
 
 
Communicate  
 
 
 
 
 
Follow directions 
 
 
 
 
Work quickly 
 
 
 
 
Finish job tasks or 
assignments  
 
 
Learn from experience 
 
 
 
Make decisions 
 
 
 
 
 
 
Be responsible 
 
 
 

Column 2: 
Brain tasks: E.g., in order to listen the brain has to listen quickly, link, etc  
 
Developmental:  On time for chronological age 
Cognitive:  Processing pace:  Listen quickly, process language quickly 
Executive functioning:  Link words with memory, form associations, store and 

retrieve information, make links 
 
Developmental:  On time for chronological age  
Sensory:  Able to ignore stimuli, focus, prioritize input 
Abstract thinking:  Able to predict outcomes and consequences 
Executive functioning:  Able to inhibit impulsivity 
 
Developmental: On time for chronological age 
Cognitive: Process language quickly (comprehend, store, retrieve, 

 integrate and apply language) 
Language: Able to find words, put words on feelings; able to translate concrete 

experience into abstract words 
 
Developmental:  On time for chronological age  
Cognitive:  Processing pace:  Listen quickly 
Memory:  Strong short-term auditory memory 
Able to link words with actions 
 
Developmental:  On time for chronological age 
Cognitive:  Processing pace:  Listen and think quickly 
Learning and memory: Storage and retrieval, consistent performance 
Reading decoding and comprehension; learn by writing and reading 
 
Developmental:  On time for chronological age 
Cognitive:  Executive functioning:  Start and finish multi-step tasks, plan, 

organize, learn abstractly 
 
Developmental:  On time for chronological age 
Cognitive: Memory:  Learn the first time, generalize--learn and apply rules in all 

settings—integrate experiences to form concepts, retrieve and apply 
 
Developmental:  On time for chronological age 
Cognitive: Memory, executive functioning and ability to abstract: Store, 

integrate, apply and generalize information 
Analyze, weigh and evaluate, compare, integrate current information with prior 

knowledge, make links: Integrate emotion with information,  predict 
outcomes 

 
Developmental:  On time for chronological age 
Cognitive:  Strong Memory:  Good short-term and long-term memory--able to 

store, retrieve and apply information 
Executive functioning:  Able to plan, anticipate, initiate, predict 
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Complete job tasks or do 
your homework 
    
 
 
 
 
Do your chores (without 
being reminded) 
     
 
 
Be polite, socially 
appropriate 
 
 
 
 
Manage time, e.g., getting 
to appointments on time 
or while playing video 
games 
 
Follow the rules 
 
 
 
Go to bed on time 
 
 
 
 
 
Get up  and get ready 
quickly in the morning 
(Multiple tasks) 
 
 
Dress appropriately 
 
 
 
 
Do what you say you’re 
going to do/ are told to do 

 
Developmental:  Is the work a good fit with developmental age and ability? 
Cognitive:  Remember there is homework.  This requires the ability to store, 
retrieve, generalize information to a different setting. 
Easily fatigued 
Difficulty generalizing 
 
 
Developmental:  On time for age 
Cognitive:  Store, retrieve information, generalize, transition 
 
 
 
Developmental:  On time for age 
Cognitive:  Executive functioning:  Analyze, understand social norms, know 
when to lie to be polite and when not to, ability to inhibit impulses, ability to 
initiate 
 
 
Developmental:  On time for age 
Cognitive:  Understanding time concepts, ability to integrate information (time 
plus engagement in task) flexibility, ability to “shift gears” and transition 
easily 
 
Developmental:  On time for age 
Cognitive:  Memory storage, retrieval, ability to generalize, form concepts, 
apply information  
 
Developmental:  On time for age 
Cognitive:  Ability to transition 
Ability to settle quickly 
Understand time concepts 
Ability to predict (outcome from lack of sleep) 
 
Developmental:  On time for age, older children expected to get ready with 
little or no supervision 
Cognitive:  Ability to transition quickly from sleep to wake (some need 10-12 
hours sleep per night, which needs to be factored into morning routines) 
 
Developmental:  On time for age 
Cognitive:  Form links, integrate information:  Weather, temperature and 
clothing, social settings and form associations between different settings and 
different clothing 
 
Developmental:  On time for age  
Cognitive:  Ability to form links between language and action or application.  
Strong auditory memory 
Ability to generalize 
 
Please note:  Developmental level of maturity is central to understanding 
behaviors!  This is not tangential, it is central for planning and problem 
prevention. 

 

 


