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Overview of Presentation

Phenotype:

What we know 
from the science 
about the gene 

impact on the brain  

How do we 
structure the 

learning 
environment to 
account for the 

phenotype?

What are the needs 
based on the 
phenotype?

How do we design 
Interventions 

scaffold phenotype? 



What we know from the 
science about the gene 

impact on the brain  

This Photo by Unknown Author is licensed under CC BY-NC

http://groundreport.com/amanda-knox-and-raffaele-sollecito-through-the-looking-glass-the-dna-story/
https://creativecommons.org/licenses/by-nc/4.0/


Fragile X Protein (FMRP)

Plays a role in pre- and postnatal brain development

 Important for learning and cognition

Regulates other genes and proteins

No Protein

X
Abnormal neuron 

development and synapse 
communication



The lack of FMRP results in an overabundance of 
improper and overactive neuronal connections.



http://cercor.oxfordjournals.org/content/10/10/1038.long

Dendrite from a human afflicted by FXS.

Dendrite from unaffected human.
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The lack of FMRP results in long dendritic spines, 
increased spine density, high neurotransmitter 

activation, and failure of the synapse maturation
and pruning processes.
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http://www.youshouldown.com/img/homeins/panel2.jpg

The increased spine density and high 
neurotransmitter activation is like an antiquated 
fuse box that can not handle any more input − 

too many connections going everywhere.



http://roncoelectricnj.com/files/2014/05/electricalpanel1.jpeg

Because we can not rewire the brain, we have to 
make accommodations for the poor wiring.



• Strengthened in the amygdala: anxiety.

• Weakened in the cortex and hippocampus: 
short-term memory and attentional control.

• Weakened in the frontal lobe: hyperactivity 
and executive function.

The lack of FMRP results in an overabundance 
of improper brain connections.

With permission from Les Kanat



How do you structure the learning environment to 
account for the anxiety? Give Choices



How do you structure the learning environment to 
account for the anxiety? Provide predictability
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How do you structure the learning 
environment to account for the anxiety? 
Provide predictability



Visual supports to aid in learning
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Visual supports to aid in learning
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The question mark can be 
taught to signal a change in 
routine and schedule



How do you structure the learning environment to 
account for short-term memory and attentional 
control.

Provide students with 
structured tasks.  Start 
with one drawer and 
build to more. 
Reinforce with a penny 
board



How do you structure the learning environment 
to account for short-term memory and 
attentional control?

Set up work 
stations with a 
sequence of tasks 
to numbers. Keep 
classroom jobs 
and materials 
organized to help 
maintain focus 
and attention



How do you structure the learning environment to account 
for short-term memory and attentional control?



How do you structure the 
learning environment to 
account for hyperactivity and 
executive function deficits? 



Allow time for sensory 
diets and movement



How do you structure the learning environment 
to account executive function deficits? 

 Deficits in the frontal lobe affects EF. This deficits makes 
executing a plan difficult. EF interferes with getting started, 
problem solving and self correcting.



Ways to remediate EFD

 Rhythm

 Music

 Do the first step for them

 Fill-ins

 Backward chaining

 Change intonation patterns

 Use an accent 



Emotional Responses

Saying something bad

Being 
aggressive/destructive

Failing/making a 
mistake

Getting embarrassed

Social shyness



Emotional Responses



Creating a Good Learning Environment
 The environment is the easiest thing to change.

The environment can have a huge impact on behavior as the 
neurobiology collides with the environment.
Changing the environment can provide remedies to improve learning



Creating a Good Learning Environment

 Visual timetables 

 Consistent routines that build predictability

 Boundaries-work areas defined

 Movement breaks (www.yourtherapysource.com)

 Heavy work activities; Sensory Integration and Regulation Protocols

 Fidgets and sensory tools

 Opportunities to assist and have special jobs 

 Fast paced presentation

 High interest materials to enhance engagement

 Opportunities to interact socially with adults and typical peers



Creating a Good Learning Environment

 Incorporate high interest material into instruction

High interest links familiarity with novelty

Novel skills are not taught in isolation, but embedded into 
the high interest materials

 Interests may neutralize the full impact of learning 
something new and unfamiliar, hopefully reducing anxiety

Utilize peers as teaching models. This facilitates indirect 
learning and reduces the intensity of the learning 
experience.

Use side dialoging to introduce a schedule change, subtle 
shift in activity or other communication need. 



Creating a Good Place to Learn

 Consider lighting, visual clutter and extraneous noises

 Utilize visual supports whenever possible

 Reduce verbiage

 Organize spaces with desk placement and work table charts



Use physical props to help control the aspects 
of the environment that you can’t control.

with permission from Karen Riley, PhD



FMRP depletion was strongly correlated 
with lower IQ scores in males with FXS 
(Loesch, et. Al., 2003)

FMRP depletion was related to slow 
processing speed, poor short-term memory 
and attentional dysregulation (Loesch, et. 
Al., 2004)

Marcia L Braden, PhD PC

Summary of Cognitive Research



Summary of Cognitive Research

Strengths in vocabulary (Dykens etal.,1989), long 
term memory for meaningful and learned 
information(Freund and Reiss, 1991) and face 
emotion perception(Turk and Cornish, 1998).

Weaknesses in attentional control (Munir et 
al.,2000), linguistic processing (Belser and 
Sudhalter, 2001), and visual spatial 
cognition(Cornish et al.,1998,1999)

Marcia L Braden, PhD PC



 Visual-motor impairments for tasks that require drawing skills 
(Crowe and Hay, 1990; Freund and Reiss 1991) Impairment in tasks 
requiring psychomotor coordination such as pegboard (Cornish et 
al., 1999)

 Both biological (amount of protein produced) and environmental 
factors predict outcomes of children with full mutation (Dyer-
Friedman et al.,2002)

Marcia L Braden, PhD PC

Summary of Cognitive Research



Measuring IQ Over Time

Early studies reported a decline in IQ over time.  
However, a number of methodological problems were 
noted in the studies. For example, insufficient sampling 
and behavioral deficits were not taken into account 
(Hay 1994)

A retrospective study done by Wright-Talamante in 
1996, indicated that the decline was more likely due to 
a lack of cognitive development rather than any type of 
degeneration of the CNS

Marcia L Braden, PhD PC



The FXS learning styles have been well documented 
in the literature.

Simultaneous learners (not 

sequential).

Gestalt learners (show final 

product).

Cloze technique (backward 

chaining and fill ins).

Incidental learners (he/she is 

attending).

Indirect instruction (involvement).
Side dialogues (a way to instruct 
using conversation).
Peer and video modeling.

Self-talk.

With permission from Les Kanat



The FXS learning style has been well documented 
in the literature.

Strengths

 Long-term Memory

 Associative Learning 
Preferences

 Indirect Instruction

 Responds to visual

cues

Weaknesses

 Need for Closure

 Focus and Concentration Deficits

 Processing Deficits include auditory 
processing which may have been caused by 
recurrent ear infections

 Executive Functioning Deficits

 Inconsistent Reaction to Stimuli – Sensory 
Integration Dysfunction

 Difficulty Generalizing– Learning life skills are 
best taught within a   functional context.

Marcia L Braden, PhD PC



Which Comes First?

Person with FXS 
becomes hyper 

aroused

Environment

Should we set 
up a sensory 

lab in our 
home?

Curricular

Should we hire 
a tutor and 

what program 
wors?

Marcia Braden, PhD

Behavioral 
expectations
Do we start 
ABA therapy?

Social  
expectations 
Should we start a 
social skills 
group?

Sensory
Is OT imperative?

Linguistic
Deficits
When do we start 
speech therapy? 



Symons, Clark & Roberts 2001

Classroom engagement of elementary school 
children with FXS is strongly related to the 
environmental and instructional quality of the 
teachers and classroom

The ways the teachers structured and arranged the 
classroom environment was much more important 
to student engagement than specific aspects of the 
child’s FX status, medication use or dual diagnosis

Marcia L. Braden, Ph.D., P.C.



Symons, Clark & Roberts (2001)
What does it mean to you?

 Classroom structure- be sure the student has access to the focus of 
instruction

 Remember learning strengths and weaknesses:

IF YOU TEACH TO THE WEAKNESSESS YOU WILL GET LOW FUNCITONING 
LEARNERS AS WELL AS MORE BEHAVIORAL INTERFERENCE

 Include more visual supports and less verbiage

Marcia Braden, PhD



The History Behind Using Functional Routines 
and Steps to Successful Inclusion 

 We must define an outcome in order to justify the time spent in 
general education.

 Inclusion is not geography- it is not meaningful for the student with 
special needs to simply sit in a general education classroom without 
purpose.

 Paras should not complete class work or become the student with 
special needs best friend.

 It is important for the student with special needs to be viewed as a 
viable student.

Marcia Braden, PhD



Functional Routines Instruction (FR)

 Functional routines are predictable events that involve a chain of 
behaviors.

 Routines are associated with a functional outcome:
 Using the restroom

 Arriving

 Eating a snack

 The outcome of a routine usually serves as the reinforcer for 
completing the routine.

Marcia Braden, PhD



What is the Outcome?

 Why is your child included? What is the purpose?

 Social?

 Academic?

 Behavioral?

 Language Generalization?

 What instruction will your child miss in his/her special education 
classroom if he/she is included?



Functional Routines
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Functional Routines
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Social Language 

Marcia Braden, PhD



Support in an Inclusive 
Setting

▪ Scenario 1: You have a student that is able 
to successfully participate in a whole group 
instruction in class. However, he still needs 
some redirection and support with 
appropriate behaviors. Where do you 
stand/sit in the classroom and how do you 
provide support?

▪ Be in the classroom to monitor. This 
means you can sit or stand in the back of 
the classroom. Your support includes 
giving gestures or verbal cues for 
redirection to keep the student on track.  

Tori Gross



Support in an Inclusive 
Setting?

▪ Scenario 2: You have a student that struggles to 
attend and participate in the whole group 
instruction in the general education classroom. 
He or she struggles to understand the content 
and gets frustrated easily and begins to hit his 
or her desk or talk out. Where do you stand/sit 
in the classroom and how do you offer support? 

▪ Be right next to the student to guide him 
through instruction. 

▪ You may have to break down the tasks so the 
student has the opportunity to understand the 
concepts at his or he level. 

▪ Redirect the student towards appropriate 
behavior by using the strategies that helps 
your students refocus or calm down

Tori Gross



Support in an Inclusive 
Setting 

▪ Scenario 3: You have a student that is able 
to successfully participate and access the 
general education curriculum. He has 
minimal behavior problems and only needs 

to be redirected occasionally. Where do you 
sit/stand? How do you offer support?

▪ Sit/stand outside of the classroom to allow 
the student to be independent. 

▪ Pop in occasionally to check on the 
student- offer support such as redirection 
only if needed

▪ Let the student discover his or her 
independence in the general education 
classroom. 

Tori Gross



Support in an Inclusive 
Setting

▪ Scenario 4: You have a student that has proven he or 
she is able to fully participate and attend in the general 
education classroom. He or she understands concepts 
and can be redirected by the general education teacher. 
Where do you sit/stand? How do you offer support?

▪ The student can attend the general education class 
alone. 

▪ You do not have to be in or near the classroom. 
Collaborate with the general education teacher to discuss 
the student’s success or needs.

▪ Offer support outside the classroom such as during 
one on one instruction or if the student has questions. 

▪ Take probe data to maintain information that the 
student is succeeding in the general education 
classroom. 

Tori Gross



Support in an Inclusive 
Setting

▪ In all scenarios, what is an important task 
that you as a teacher or paraprofessional 
need to do that is not directly involved with 
the student?

▪ Take data! 

Tori Gross



Encouragement

Children are sensitive

Look for small improvements

Give a great deal of praise

Increase your level of enthusiasm and excitement 

As time goes on require larger gains for encouragement

Pay attention to signs of frustration and anger

Back away when your child becomes agitated

Provide a break and return to the task at hand

Always end on a positive note

Karen Riley, PhD



Errorless Learning

Do not allow your child/student to make 
mistakes as they begin to learn words
guide your child’s/student’s hand so they 
always make a correct match 
adjust the difficulty level of a task to be 
sure your child/student is successful

Ensures initial success which leads to 
greater feelings of competence and 
motivation  

Karen Riley, PhD



Questions?


