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Introduction


The purpose of this article is to provide professional educators with practical ways to implement sensory integration strategies into everyday teaching in order to help children with learning disabilities (LD) to be successful.  In doing so, the author hopes to eliminate apprehension about the use of sensory integration while supporting brain-based practices as essential teaching tools.


Sensory integration (SI), defined by Ayers as “the organization for sensory input for use…so that a person can interact with the environment effectively and experience appropriate satisfaction” (1979, p. 184), has been used by occupational therapists since the mid 1960’s.  Additionally, educators, especially those working with children from the Autism Spectrum Disorders, have been working closely with their occupational therapists in order to implement SI into daily activities and decrease frequency of self-stimulatory behaviors (ASA website).  Autism is a neurologically based disability and SI therapy has a neurologically based foundation (Bundy, Lane & Murray, 2002).  The field of Learning Disabilities (LD) also has a history of neurological etiological explanations with recent resurgence in this area (Hynd & Hooper, 1992).  Therefore, it is logical to look at learning disabilities from a neurological perspective and apply sensory integration as brain based techniques to teaching children with learning disabilities.


In the abundance of neurological research related to learning disabilities in the past 10 years, several brain-based concepts have dominated the field.  These concepts are based on several works which include, but are not limited to Eric Jansen’s work on brain strategies (Jansen, 2000), Gardner’s Multiple Intelligence Theory (Gardner, 1983), and David Sousa’s application of brain-based strategies in the classroom (Sousa, 1998).  At the root of these works lie similar explanations including structural, chemical and pathway differences in children with different types of disabilities, and specifically children with learning disabilities.  The common core of concepts found in the above works consist of mind-body relationships, encompassing learning differences as diverse facets of learning, and best-practice, positive approaches to teaching children with learning disabilities.

Neurological aspects of LD, specifically sensory integrative dysfunction, present in many ways from children in the classroom.  Characteristics include executive dysfunction (inattention, shortened length of focus, inflexible thought shifting, inability to plan tasks; Gioia et. al., 2002), which contribute to reading difficulties (e.g., loosing place in text, missing meaning of text, omissions/deletions of words, inability to predicate outcomes, memory gaps); writing difficulties (e.g., illegibility, pressing too hard, unusual pencil grip, difficulty transferring from near and far point); and behavioral concerns (e.g., anxiety, frustration, decreased motivation, noncompliance, talking out, and difficulty remaining seated ).
Strategies for Children with Learning Disabilities
SI strategies for reading.

SI strategies for reading that have been successful with children with learning disabilities include the following:


1.  Provide colored, see through, plastic overlays.  Many children and adults with LD have mentioned when reading print in black and white, the words blur together, but when a colored transparency is used, LD readers report the words “don’t move around” as much.  Have the kids try reading with different colors and tell you if any of them help or not.   Why is this SI?  According to Bundy, Lane & Murray (2002), visual processing is a complex, multilevel integration system.  This system provides us with contrast and edge detection, which we rely on heavily for information input.  Sousa teaches us that the visual system is a preferred modality for learning (1998) while Jansen teaches us that color is a powerful medium for enhancing the visual environment for learning (2000). 

2.  Utilize dogs and other furry creatures.   Many teachers often use stuffed animals to enhance learning for comprehension and memory. But dogs (yes, real ones) and rabbits, have also been terrific in helping children to calm, to focus, and to be comfortable reading aloud.  A new program is growing nationally targeting dogs with reading (see resources below).  Although obviously initially distracting, animals in the classroom soon become a solid educational tool.  Provide the child with five minutes to pet the animal prior to reading passages, or allow the child to read while remaining near the animal.  This also becomes a built in, naturally reinforcing contingency.  Why is this SI? Ayres teaches us that children with LD are often very tactilely defensive, and therefore distractible which interferes with the learning process (1979).  The natural inhibitory process, which functions normally in children without executive dysfunction, may not be able to prevent children with LD from overreacting in a negative way to some types of touch sensations.  Therefore, some children will crave an extra amount of soft, cuddly textures that feel comforting, and help to organize the neural system to then be available to do another cognitive task.  In this case, that task is reading.  As this discomfort is very real to the child, it isn’t just a behavior that he/she needs to overcome.  Furthermore, research supports that a relationship with animals can enhance self esteem, and support emotional security.  Reducing these types of barriers to reading for a child with LD may more aptly support the way his/her brain learns (Delta Society; Jansen, 2000).  

3.  Listen to soft music at 60 beats per minute or less in the background while reading.  There is a lot of research in the field supporting this strategy (Aldridge, 1996; Howard, 1994; Jensen, 2000).  When music was used with  older children, at first they complained because it was “boring” and “not cool”, but eventually, they calmed just hearing it.  Research on Mozart’s music and learning have shown to stimulate creativity and thinking (Jensen, 2000).  For music selections, see resources below. 
Why is this SI?  Howard explains that certain types of music can foster better moods and alertness (1994).  Additionally, research reviewed by Aldridge confirms lower tempos bring down heart rate.  This creates a body-mind connection which occurs subconsciously with the music, allowing for sensory integration and higher cortical function—reading!  (Bundy, Lane & Murray, 2002)

4.  Get up in the middle of reading and do jumping jacks together.  This works because it provides an oxygen energy break to the frontal lobe of the brain while providing deep pressure stimulation to the joints which results in more focus and calmer approach. Why is this SI?  Proprioceptive stimulation, the mind’s feedback about compression in the joints, helps to develop more complex neuronal connections for tasks such as reading.  Additionally, this activity helps the sensory system remind the brain of the connections within the body, often lost in passive motor activities such as reading.  Therefore, the weight bearing and arm swinging of jumping jacks becomes a sensory integrative activity creating more room in the brain for reading (Ayers, 1979; Bundy, Lane & Murray, 2002). 
SI strategies for handwriting.
Dysgraphia, difficulty writing characterized by avoidance, illegibility and physical struggle to produce is common with children with learning disabilities (ldonline.org).  Some successful SI strategies to ease and improve writing include:


1.  Provide harder pencils.  Using #2.5 and #3 pencils allows children to press harder without creating such a mess of lead on the paper.  Why is this SI?  The motor cortex and cerebellum, two areas of the brain in communication during writing, are also connected to thinking (Jensen, 2000).  The activity of deep pressure allowed when writing with hard lead allows signals to flow between these two brain areas, potentially developing deeper neuronal networks for the writing action itself, thereby fostering critical thinking as well.  

2.  Engage in proprioceptive/vestibular activities before writing, and break up the writing with proprioceptive/vestibular activities.  For example, let the children do two handstands or cartwheels outdoors on the grass, then have them write three to five sentences.  Allow the children next to take turns jumping on a small trampoline (see resources below) then reengage them to write five more sentences.  It sounds chaotic, but it gets the kids to write without as much struggle, making it worth the while! 

Why is this SI?  First, because the brain loves and craves movement (Howard, 1994; Jensen, 2000).  Second, because providing deep pressure to the joints for short periods of time allows the brain to calm and focus for writing which involves complex motor planning (Ayres, 1979; Bundy et al., 2002).  And third, because spinning, turning and moving up and down stimulate the same centers in the brain needed for learning.

3.  Utilize balance.  A tilt board and a t-stool are awesome classroom assets.  Although it seems that this would be counterproductive to writing, try it yourself to get the feel.  Allow the children, or a child to balance while writing.  Then have the child sit in their chair to write a few more sentences, and then balance again.  Large exercise balls can also be used in this way.  Why is this SI?  What happens is the child uses his/her energy to remain stable and this helps their brain to organize, freeing them to write without as much difficulty (Bundy et al., 2002; Jensen, 2000). Additionally, this activity fosters upright posture increasing oxygen to the brain for more alertness!
SI strategies for behavior.
 Implementation of the following strategies with children with LD has shown to work productively with the child, not against the child’s natural flow.  


1.  Use the children’s music for dictation.   This is a much more difficult way to integrate skills, but is so motivating, even attention increases.  Even the secondary students enjoyed this, after carefully screening the music first for appropriate language.  If you can’t understand the language, read the liner!  Why is this SI?  First of all, it is another way to use music and a learning enhancement tool.  Secondly, multi-path learning is a natural way to stimulate motivation from a biological perspective (Jensen, 2000).  And, listening to the students’ music of choice is intrinsically motivating, encouraging total learning involvement and thereby decreasing off task behavior (Bundy et al., 2002).

2.  Let the student’s rotate through time in the rocking chair.  This activity is calming to most people, and helps to decrease anxiety in children with neurological difficulties.  Set a timer for three minutes, or teach the children to do so.  When their time in the rocker is up, have them immediately do a task that is difficult for them.  You should experience an on-task period of longer frustration tolerance this way.  
Why is this SI?  Research confirms that vestibular stimulation helps the brain to modulate sensory information, helping to calm and focus (Ayres, 1979; Bundy et al., 2002).  When a child is more focused, distractible and impulsive behavior decrease.

3.  Enhance visuals while decreasing environmental stimuli.  Not only is this a best practice in teaching, it helps children with LD to extend their length of focus time to task (Hallahan & Kauffman, 1976; Jensen, 2000).  For instance, try clearing walls near the child’s work area, and use highlighting, picture cues, and colored backgrounds within the task.  Why is this SI?  The brain perceives thousands of bits of visual information before the child cognitively even registers what he/she is looking at.  Color has been shown to be a powerful medium for attention and memory while pictures enhance the brains primitive responses for learning.  When the brain is engaged, the child is engaged and inappropriate behaviors decrease (Howard, 1994; Jensen, 2000).  

4.  Use reinforcement for each step of difficult tasks.  One example of this is to create a vocabulary map from a story you are about to read together.  Give each student a sticker or a stamp marker.  After reviewing the vocabulary together, have the children make a buzzer sound every time they hear/see one of the target vocabulary words.  Then have the students reinforce themselves by sticking or stamping near the targeted word on their map.  This helps to improve attention to task, and allows the students to get positive feedback throughout the entire process of a difficult task.  Why is this SI?  Frequent feedback is part of an integrated learning loop.  Also, it helps children to feel successful while struggling with difficulty which helps the brain to integrate and focus, and thereby helps the child to persevere.  The more positive reinforcement there is, the less off task behavior exists.  So, this is all around a good, sound idea when teaching kids with learning disabilities.

5.  It can’t be emphasized enough and is laden throughout current literature and research:  give frequent motor breaks, and have the students move to learn (Bundy et. al., 2002; Gessner, 2002; Howard, 1994; Jensen, 2000).  A stretch break, a deep breathing exercise, or a quick jog around the building is essential to keep children with LD wanting to continue to learn.  Anyway that you can incorporate movement simply into an activity guarantees active instead of passive learning.  For example, have the students stand up when they are auditorally discriminating words targeting a certain sound as /j/ in edge, and sit down when they hear another sound such as /g/ in good.  
Why is this SI? All of the brain’s connections seem to thrive on movement.  When moving during a learning task, memory is enhanced, attention is focused, and processing occurs at a more complex level.  Not only does this facilitate learning, it helps children with learning disabilities to feel good about themselves, and eliminates behavior disruption from occurring (Bundy et al., 2002; Howard, 1994; Jensen, 2000).
Dissipating Concerns
You may ask “How am I to do this while teaching a class of 25 (or 30!)?”  Well, structure is very important, but so is providing the children with what they need in order to learn.  Many teachers think these activities will take too much time, and will be chaotic to implement.  However, after systematically implementing the strategies, teachers find that children are more productive, successful and engaged.  Many have found that SI strategies are naturally reinforcing, and actually help to control overall behavior in the classroom.

Another concern you may have is space.  “Where do I find the space for all of these things?”  This is another real issue in the field of special education!  This is when teachers have to be very creative and flexible.  Even though it is a good idea to get parents to donate the different materials and equipment, storing them, and making them accessible is more difficult.  Where there is a will, there is a way, and special education teachers are some of the most creative people in the workforce!  So please, give these strategies a try.  Because everyone’s brain is highly unique, sometimes a SI strategy just doesn’t work for a student, or doesn’t work for very long.  Vary as needed.  Try something else until you find something that does work.  You’ll find the reward far outweighs the effort!
Resources for Implementing Sensory Integration

1.  Colored overlays can be created from Pocket Files: http://www.ultoffice.com/catalog/1833

2.  Reading with dogs: 

http://www.therapyanimals.org/read/


3.  Gary Lamb, Jim Brickman, George Winston, David Lanz, and other meditation musical selections: 

http://www.cdnow.com

4. Trampolines for classroom use can be ordered through: 

http://www.megafitness.com  


5.   Brain break exercises from Geyer Gessner at:
http://www.brainergy.com


References
Aldridge, D.  (1996).  Music therapy research and practice in medicine:  From out of the 
silence.  United Kingdom:  Jessica Kingsley Publishers.

Autism Society of America.  Retrieved on August 30, 2003 from  


http://www.autism-society.org/site/

Ayers, A. J. (1979).  Sensory integration and the child.  Los Angeles, CA:  

Western Psychological Services.

Bundy, A. C., Lane, S. J., & Murray, E. A.  (2002).  Sensory integration:  

Theory and practice (2nd Ed.).  Philadelphia, PA:  F.A. Davis 
Company.
Delta Society.  (2002).  Retrieved on August 30, 2003, from http://www.deltasociety.org

Gardner, H. (1983).  Frames of mind:  The theory of Multiple Intelligences.  New York: 

 Basic Books.
Gessner, G.  (2002).  Retrieved on August 30, 2003 from http://www.brainergy.com
Gioia, G., Isquith, P., Kenworthy, L., & Barton, R. M.  (2002).  Profiles of everyday

 executive function in acquired and developmental disorders.  Child 

Neuropsychology, 8(2), 121-137. 
Hallahan, D. P., & Kauffman, J. M. (1976).  Introduction to learning 

disabilities: A psycho-behavioral approach.  Englewoods Cliffs, NJ:  

Prentice Hall.
Howard, P. J.  (1994).  The owner’s manual for the brain.  Austin, TX:  Bard Press.
Hynd, G., & Hooper, S.R   (1992).  Neurological basis of childhood psychopathology.  

London:  Sage Publications.
Jansen, E.  (2000).  Brain-based learning.  SanDiego, CA:  The Brain Store

Publishing.
Ldonline retrieved on August 30, 2003 from http://www.ldonline.org

Sousa, D. A. (1998).  Learning manual for how the brain learns.  Thousand Oaks, CA:  
Corwin Press.

Copyright 2008  Dr. SLK Consulting, LLC  12

