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				This book was developed to support the Granite State College introductory courses EDU 617 and 717, Students with Disabilities. Chapters 1-11 are developed to align with the disability summary assignments. Each of these concise chapters explains the corresponding section of the disability summary template. This eBook is a work in progress and will evolve as high quality open resources become available.
 Chapters 12-23 provide an introduction to each of the 13 IDEA disabilities. Some chapters are more comprehensive than others, depending on the availability of open resources. These disability specific chapters are a good resource for anyone who needs a review or a deeper understanding of these disabilities and how to support these students in the classroom with research based learning strategies.
 
 
 EDU 617 and 717 students:
 The Disability Summary Project is one of the key artifacts that you will develop in the “Students with Disabilities” course. It consists of 10 disability summaries, which focus on the 14 IDEA categorized disabilities.
 You will develop a disability summary for each of the following disabilities.
 	Specific Learning Disability (SLD)
 	Intellectual Disability and Developmental Delay (ID and DD)
 	Autism Spectrum Disorders (ASD)
 	Emotional Disturbance (ED or EBD)
 	Traumatic Brain Injury (TBI)
 	Orthopedic Impairments (OI)
 	Other Health Impaired (OHI)
 	Sensory Impairments (SI) includes: Visual Impairment/Blindness, Deafness, Hearing Impaired, and Deaf-Blind
 	Multiple Disabilities (MD)
 	Speech and Language Impairments (SLI)
 
 
 Note that many of these disability categories include subcategories of the disability. Each disability includes a wide spectrum of variance within the main category. Students often present with overlapping or co-existing/ co-morbid disabilities. For this project you will focus on the main disability and follow instructions for each disability regarding addressing sub-categories of the disability.
  
 In the course resource documents folder you will find the disability summary template. Download and save this document. You will use it each week to develop your summary. This template is in MS Word Document format. PLEASE, Do Not save as a PDF file.
 Link to a Google Doc Sample of the Disability Summary Template
 
 [image: Rules of thumb]Rules of Thumb
 As you research and develop your summaries each week, keep these basic rules of thumb in mind.
 Rule of Thumb #1: Do not define the category terms in each section. It is assumed we all know what the category terms mean.
 
 Rule of Thumb #2: The information in each summary needs to be specific to that disability category.
 
 Rule of Thumb #3: Always read, summarize and reference the course readings and resources in your summaries.
 
 Rule of Thumb #4: If you didn’t write it then you need to cite it. Summarize, paraphrase, quote (sparingly)  list,.. And include APA references at the end of the summary and in text citations within each section of the summary. Do not copy and paste information from the internet or verbatim from the text. Use appropriate APA summarizing and/or block quoting. (small sections).
 Rule of Thumb #5. Each section of the summary needs to be addressed for each disability category. If you skip sections, points will be lost on the evaluation rubric.
 
 
 
 Disability Summary Research Project Overview
 I am going to deconstruct the 11 sections of the summary into 4 main categories and explain how these categories fit into a comprehensive review of the 14 IDEA disability categories and provide you with a foundation of important information and a toolbox of teaching strategies. Each of these section of the summary will be further explained in this eBook.
 [image: ]
 
 Sections 1-4 IDEA Disability related facts
 The first four section of the summary address factual information the special educator must know. These sections will be very straight forward and you will obtain the information from specific predetermined resources.
 The first three of those four sections have links in the template to bring you to the resource. The four factual/data section is Etiology and this information will be found in the module readings.
 	     Federal Definition from IDEA 2004:
 	     Identification/ Diagnosis (who are the qualified examiners)
 	     Prevalence (% of students K-12): NH and National
 	     Etiology (causes)
 
 The special educator needs to know the definitions of each of the 14 IDEA disability categories and who the qualified examiners are that will determine if the student is eligible for special education services. Identification of disability is a team approach and the knowledge of the required examiners is critical of IDEA compliance.  Prevalence and Etiology are “FYI’s”.
 It’s good to know the incidence of the various disabilities for advanced planning.
 Etiology can be keep brief. This is an area teachers have no influence over, providing the cause is not poor instruction. This can be useful information when considering coexisting disabilities that may be present.
 
 Sections 5-7 Characteristics of the Disability
 Look at different areas of “characteristic” of the student with X disability
 	    Characteristics and impact on learning
 	    Intellectual Functioning (any cognitive related impairment)
 	    Adaptive Behavior (everyday behavior: independent living skills, and social skills implications)
 
 Intellectual functioning and adaptive behavior may not be specifically labeled in the readings. You will need to use your knowledge of about intellectual functioning and adaptive behavior to identify that information in the readings. (see readings in module 1)
 These three “lenses” of the disability will provide you with a profile and starting point for selecting appropriate instructional strategies and classroom supports.
 
 Sections 8-10 Strategic teaching and learning strategies
 This section is perhaps the most important section of the summary for the teacher. This is where you identify instructional strategies and classroom supports from two focus points.
 	  Universal Design for Learning- UDL: to support Access to the General Curriculum
 	  Interventions, Research Based Teaching/Learning Strategies/Methodologies/Accommodations
 	 Assistive technologies and Educational Technologies
 
 The interventions and strategies will support the students’ learning and access to the curriculum based on the characteristics of the learner with X disability (sections 5-7).
  
 Universal Design for Learning (UDL) addresses the strategies the general education teacher can use in his/her classroom to support diverse learners. These strategies are more ubiquitous or universal and very well may benefit other “typical” students. These strategies enable the student to access the learning environment by providing:
 	      Provide multiple means of representation
 	      Provide multiple means of action and expression
 	      Provide multiple means of engagement
 
 The interventions and strategies are more specific to the needs of the student with X disability and include differentiated instruction, specific learning strategies, accommodation and modification.
 Assistive and educational technologies provide physical access (assistive technology) and personalized curriculum (educational technology).
 
 Section 11 Systems of Support
 These are the collaborative networks, resources, organizations and specialized support professionals involved in providing support to persons with X disability throughout the person’s lifespan. You will identify local, state, national and web-based resources for people with disabilities.
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				This book is a combination of resources, including; Creative Common Licensed materials, Public Domain material and links to resources with restricted copyrights. The reader should use the reference list on the bottom of each chapter to determine the copyright status of each resource, including  material that is linked to outside of the book.  The text will have in-text citation associated with each resource in the reference list.
 Please cite this book as: Lombardi, P. (2019). Understanding and Supporting Learners with Disabilities, [eBook]. (CC- BY-NC-SA)
 Most of the chapters on the 13 IDEA disabilities, include introductory material from the Center for Parent Information and Resources.
 Center for Parent Information and Resources
 c/o Statewide Parent Advocacy Network (SPAN)
 35 Halsey St., 4th Floor
 Newark, NJ 07102
 (973) 642-8100
 This website (Center for Parent Information and Resources)  was produced under U.S. Department of Education, Office of Special Education Programs No. H328R180005. The views expressed herein do not necessarily represent the positions or policies of the Department of Education. No official endorsement by the U.S. Department of Education of any product, commodity, service or enterprise mentioned on this website is intended or should be inferred. This product is public domain. Authorization to reproduce it in whole or in part is granted. While permission to reprint material from this website is not necessary, the citation should be: Center for Parent Information and Resources (retrieval date). Title of the document, Newark, NJ, Author.
 
 Cover photo: “Person sitting on stack of books” by Gaelle Marcel on Unsplash
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		Foundational Competency and Teacher Education Standards

	

	
		Students with Disabilities
 Foundational Competency:
 1. Will EXPLORE specific disability impact on learning and access to the general education curriculum by identifying teaching strategies, interventions, and educational and assistive technologies for students with disabilities, including: speech and language impairments, specific learning disabilities, intellectual and developmental disability, autism spectrum disorder, traumatic brain injury, emotional/behavioral disorders, physical and health disabilities, multiple disabilities, and sensory impairments.
 
 New Hampshire General Special Education Teacher Standards
 (2)  In the area of characteristics of learners, the candidate shall have the ability to:
 b.  Define the characteristics and their respective educational implications of all types of disabilities as described in federal statutes, federal regulations and New Hampshire administrative rule Ed 1100; and
 (3)  In the area of learning differences, the candidate shall have the ability to:
 c.  Understand how the learning differences of students with disabilities affect progress in the general curriculum, and extracurricular and other nonacademic areas;
 d.  Identify levels of special education services, supplementary aids and services, and support for school personnel to create inclusive instructional opportunities that accommodate  diverse learning needs;
 e. Understand and utilize the diverse range of students’ approaches to learning and the range of modifications and accommodations that can be used to support learning;
 
 
	

		


		
	
		
			
	
		

		

								

	
				  Federal Definition from IDEA 2004
 IDEA refers to the Individuals with Disabilities Education Act. 
 	You will begin each summary with the IDEA definition of the disability.
 	This is factual information that you can find on the internet. Keep the wording exactly as found in IDEA 2004.
 
 
  Keep the wording exactly as found in IDEA 2004.
 A good online resource for these definitions is:
 
 Center for Parent Information and Resources, (2017). Categories of Disability Under IDEA. Retrieved from: https://www.parentcenterhub.org/categories/
 Copy the IDEA definition into the template followed by an in text citation
  For example, the IDEA definition of specific learning disability is:
 “Specific learning disability means a disorder in one or more of the basic psychological processes involved in understanding or in using language, spoken or written, that may manifest itself in the imperfect ability to listen, think, speak, read, write, spell, or to do mathematical calculations, including conditions such as perceptual disabilities, brain injury, minimal brain dysfunction, dyslexia, and developmental aphasia. Specific learning disability does not include learning problems that are primarily the result of visual, hearing, or motor disabilities, of mental retardation, of emotional disturbance, or of environmental, cultural, or economic disadvantage”
 (Center for Parent Information and Resources, 2017).←(in text citation)
 
 
 
 The APA formatted reference is added at the end of the summary:
 
 There are other places on the internet, you can retrieve these definitions. If you choose to use a different resource, be sure to include the proper APA formatted reference of your resource.
 
 
 
 Reference
 Center for Parent Information and Resources, (2017). Categories of Disability Under IDEA.
 Newark, NJ, Author. Retrieved from http://www.parentcenterhub.org/repository/categories/
 
 This product is public domain. Authorization to reproduce it in whole or in part is granted. While permission to reprint material from this website is not necessary, the citation should be: Center for Parent Information and Resources (retrieval date). Title of the document, Newark, NJ, Author.
 
 
 
 
 
	

			
			


		
	
		
			
	
		

		

								

	
				Identification/Diagnosis (Who are the qualified examiners?)
 As a special educator, you will be a member of a team of professionals, and family members who assess and determine if the student has a disability that impacts their access to education and is eligible for special education services.
 The special education case manager is responsible for setting up meetings for this team and following a timeline for assessment and reevaluation meetings. The special education teacher has a role in the assessment process which includes contacting assessors, setting up meeting dates, assessing the student, and writing assessment reports.
 In this section you will identify the qualified examiners and assessments required for each disability category.
  This information can be found at:
 Parent Information Center on Special Education. (2018). Guide to NH Rules for the Education of Students with Disabilities, Table 1100.1 Required  Assessments and Qualified Examiners by Type of Disability,    gs. 79-84
 In text citation is: (Parent Information Center on Special Education, 2017).
 *If you live in a different state, please locate this information from your state Department of Education.
 
 
 
 
 
 The table below lists the types of assessments that are required, and the qualified examiners that can conduct those assessments needed to identify a student with a Specific Learning Disability.
 [image: ]
 FYI-** S.A.I.F. stands for Specialist in the Assessment of Intellectual Functioning
 Specialists in the Assessment of Intellectual Functioning work within the special education system as members of Evaluation/Placement Teams. They are examiners for the identification of intellectual challenge and for the testing component of identification of specific learning disabilities. Assessment Specialists are qualified to perform cognitive and academic assessments as part of the identification of other educational disabilities. They may also perform a variety of services in schools outside the special education system, including cognitive and academic assessments, contributions to child study teams, and consultation.
 NH Employment Security, Economic and Labor Market Information Bureau, Licensed, Certified Occupations in New Hampshire 2019. Retrieved from https://www.nhes.nh.gov/elmi/products/licertocc/documents/saiftchr.pdf
 
 
  
 
 
 
 
 
 
 
 
 
 
 
  
  
 
	

			
			


		
	
		
			
	
		

		

								

	
				Prevalence (number or percent of students with (IDEA) disabilities by disability category, ages 3-21 years of age.)
 This is factual information that you will obtain on NH K-12 students from: NH DOE (2014) , Data Display: New Hampshire, Identification of Students with Disabilities,  from http https://www.education.nh.gov/sites/g/files/ehbemt326/files/inline-documents/sonh/statewide-census-10-1-2022.pdf  
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				 Etiology (causes)
 Etiology refers to the causes of the disability. There are many different causes of disability, including: genetics, injury, disease, and the unknown being the most common.
 Key Takeaway: Etiology is not an important consideration for the special educator
  	The etiology of each of the disability categories is provided for you and available in the Disability Summary Overviews. Understandably parents will want to know why their child has a disability. The underlying causes of disability are often unknown or stem from a range of possible causes. The role of the special educator is to help the learner and family to move forward and find ways to get the help that is needed.
 
 
 
  
 
  
 
	

			
			


		
	
		
			
	
		

		

								

	
				Characteristics and impact on learning
 What type of learning, behavior, communication, physical and or health characteristics are typical of a learner with x disability?
  In this section of the summary you will demonstrate an understanding of how the disability presents and how these characteristics impact learning.
 The course readings will provide you with resources related to this information.
 
 
 	The information that you summarize in this section will provide foundational knowledge in which you will use to select Universal Design for Learning (UDL) strategies, and assistive technologies to support learning and access to the learning environment. Knowledge of these characteristics of —- disability, and how those characteristics impact learning, will enable you to plan universally designed learning (UDL) environments that provide equity and access to the general education curriculum.
 
 For the purpose of this research project you will report on the broad spectrum within each of the 14 IDEA disability categories. Most of the disability categories will have sub-categories of the overarching disability.
 In addition to varying combinations of characteristics of the disability, know that the learner will present with varying degrees of severity among those characteristics.
 
 Equity
  In education, the term equity refers to the principle of fairness. While it is often used interchangeably with the related principle of equality, equity encompasses a wide variety of educational models, programs, and strategies that may be considered fair, but not necessarily equal. It is has been said that “equity is the process; equality is the outcome,” given that equity—what is fair and just—may not, in the process of educating students, reflect strict equality—what is applied, allocated, or distributed equally. (Glossary of Education Reform, 2016)
 
 
 Reference
 Glossary of Education Reform, (2016). Equity. Retrieved from https://www.edglossary.org/equity/
  
 
	

			
			


		
	
		
			
	
		

		

								

	
				 Adaptive Behavior
 Adaptive behavior refers to the skills that people need to function independently at home, at school, and in the community. Does the disability affect the student’s ability to acquire or demonstrate adaptive behavior skills?
 The American Association on Intellectual and Developmental Disabilities (AAIDD) defines adaptive behavior as the collection of conceptual, social and practical skills that individuals need to function in their daily lives (Schalock et al., 2010).  (Kirchner et al. 2016)
 Adaptive behavior has been viewed broadly as “the effectiveness and degrees to which the individual meets the standards of personal independence and social responsibilities” [1] (p. 11). The construct includes skills that an individual requires in order to meet personal needs and to be able to cope with the social and natural demands in their environment. Specifically, Ditterline et al. (2008) noted that these skills involve being able to independently care for one’s personal health and safety, dress and bathe, communicate, behave in a socially acceptable manner, effectively engage in academic skills, recreation and work, and to engage in a community lifestyle [2]. (Price, Morris & Costello, 2017)   http://www.mdpi.com/2076-328X/8/1/11/htm
 These adaptive behaviors, gain attention when the learner has not acquired the skill or ability along side their  same aged peers. These behaviors can change over time with maturation, instruction, and other supports.
 There are a number of adaptive behavior scales, with the Vineland Adaptive Behavior Scales and the Adaptive Behavior Assessment System, being among the more commonly used assessments in schools today.
 In addition to the disabilities where adaptive behavior is a required assessment, you will examine each disability through the lens of “adaptive behaviors”, making note of areas where the learner may need support and instruction.
 
 Adaptive Behavior
 Below is a listing of some of the adaptive behaviors measured by commonly used scales and checklists based on models of the construct of adaptive behavior.
 	Communication Skills
 	Self-Care
 	Social Skills
 	School/Home Living
 	Community Use
 	Self-Management (includes self-regulation)
 	Personal Health and Safety
 	Functional Academics
 	Leisure
 
 
 
  
 Each week you will address Adaptive Behaviors that are cited in the readings and other course materials as areas of concern for the student with X disability. These information may overlap with other categories of summary. They will rarely be labeled as “adaptive behaviors. Instead, look for characteristics that fall into these sub categories. Below I am going to provide a brief summary of what to look for regarding these adaptive behaviors. Know that each week, this list will stay the same, but the related information will change, because of the nature of the disability.
 
 	You will compare the student with an x disability with other “typical” students of the same chronological age.
 
 Communication Skills- does the disability affect the learner in the area of communication? (Mode of communication, verbal skills, written communication, listening comprehension or language skills.
 Self-Care– does the disability affect the learner’s ability to maintain adequate self-care and personal hygiene during the school day?
 Social Skills- does the learner have below average abilities in the areas of interacting with peers, with adults, and/or understanding expected social interactions (verbal and non verbal cues, manners etc.)?
 School /Home, Living – does the learner require supervision in these settings to complete daily tasks or chores?
 Community Use– can the learner move about in school or in the community  and follow rules and exhibit appropriate behaviors?
 Self-Management (self-regulation) – can the learner plan and organize tasks and activities, work independently, and self-correct behavior as needed?
 Health and Safety- does the learner demonstrate the ability to avoid dangerous situations, know how to advocate for his/her own personal health and safety including what to do if ill or injured?
 Functional Academics– Is the learner on average with peers (no more than 2 years below) in the areas of reading, writing and math skills?
 Leisure- is the learner able to use free time appropriately, playing games with peers, following rules, taking turns and interacting appropriately.
 These adaptive behaviors and skills are  important in the life of the learner throughout their lifespan.
 >>Study Tip, Download as a Word Document: this Adaptive Behavior Checklist to use as note taking guide.
 
 Follow this link to see examples of Adaptive Behavior through the lens of  the learner with a Specific Learning Disability. Scroll down to section 7 of the SLD disability summary. This is not an exhaustive list. Please identify at least one relevant example for each category.
 
 A cautionary note about adaptive behavior scales and diverse cultures.
 
 Much of the research on adaptive behavior and the development of adaptive behavior scales has been shaped by studies conducted in the United States. The current research represents the one cultural lens, that of western culture and may not be representative of global populations. Keep this in mind when you are assessing learners from diverse cultures.
 
 References
 Autism Research and Treatment Volume 2013, Article ID 415989, 10 pages http://dx.doi.org/10.1155/2013/415989, CC BY 3.0
 Kirchner RM, Martens MA and Andridge RR (2016) Adaptive Behavior and Development of Infants and Toddlers with Williams Syndrome. Front. Psychol. 7:598. doi: 10.3389/fpsyg.2016.00598  CC BY 4.0
 Systematic: Adaptive Behavior Characteristics Checklist (this link will open as Word Document)
  
 
	

			
			


		
	
		
			
	
		

		

								

	
				Interventions, learning strategies, teaching methods and accommodations
 [image: ]This is the real nuts and bolts of teaching the student with —- disability. You will address specific methods and strategies that have been identified as evidence based practices or best practices by the experts in the field.
 Focus on making this a useful resource that you will reference in the future in your clinical courses and as a professional educator.
 
 Terms to know:
 	Accommodations refer to “an adjustment in what a student is expected to do relative to what most students are doing, but that does not change the content or proficiency level of the content.”(Lenz, & Deshler, 2004). Accommodations refer to teaching supports. Accommodations should not change the curriculum or grade level expectation.
 	Modifications– are adjustments, variation, or difference in what a student is expected to do or learn, how a student is expected to demonstrate knowledge may or may not be the same content or conceptual level of other students in the class.  (Lenz, Deshler, 2004). Modifications are changes to the curriculum to meet the needs of the student. Modifications must be clearly stated in the IEP.
 	Learning Strategies– are techniques, principles, or rules that facilitate the acquisition, manipulation, integration, storage, and retrieval of information across situations and settings. (Alley & Deshler, 1979, pg 13).
 	Teaching methods include: direct instruction, inquiry based learning, cooperative learning, problem based learning, and experiential learning. More specific methodologies may include, modeling, demonstration, recitation, role playing, chunking information, debate, service project… etc..
 	Intervention- is a term that refers a program, set of steps or a strategy to attain a specific learning goal, or it may be used broadly to refer to a framework like the  “response to intervention” or RTI programs
 	Evidence-Based– If an educational strategy is evidence-based, data-based, or research-based, educators compile, analyze, and use objective evidence to inform the design an academic program or guide the modification of instructional techniques. (Glossary of Education Reform, 2016)
 
 
 If you would like to see examples of accommodations  that are cross referenced with “characteristics” of disability, check out the resource below, in addition to the weekly readings and resources.
 
 
 		The Colorado Dept of Education has a 182 page manual on Accommodations for Student with Disabilities. It is not categorized by disability, but instead by student characteristics.  I recommend going to the section on Instructional Accommodations Linked to Student Characteristics. Within the list of accommodations, assistive technologies are highlighted. There are assistive technologies mixed in with the accommodations.
 
 
 
 
 
 Key Takeaways: Summarize key instructional strategies, interventions, accommodations and teaching methods, specific to the disability.
  The focus of the this section will vary slightly among the different disability categories. The direction of your research will be found in the Disability Summary Overviews.
 	This should be the most comprehensive section of each summary.
 	Provide sufficient detail in the summary-, summarized and cited and in your own words.
 	Information from the course required readings needs to be evident and properly cited.,
 	You are welcome to research beyond the course required readings, but not in place of the course readings.
 
 
 
 
 References
 Alley, G. R., & Deshler, D. D. (1979). Teaching the learning disabled adolescent: Strategies and methods. Denver, CO: Love.
 Lenz, K.B, Deshler, & D.D. & Kissam, (2004). Teaching Content to All: Evidence-Based Inclusive Practices in Middle and Secondary Schools, Pearson Education Inc.
 The Glossary of Education Reform, (2016). Evidence-Based. Retrieved from https://www.edglossary.org/evidence-based/ (CC BY-NC-SA 4.0)
 File folder graphic from Pixabay, public domain
  
 
	

			
			


		
	
		
			
	
		

		

								

	
				 Assistive  Technologies
 What does the Individuals with Disabilities Education Act (IDEA) say about Assistive Technology?
 Assistive technology as defined by IDEA
 Sec. 300.105 Assistive technology.
 Statute/Regs Main » Regulations » Part B » Subpart B » Section 300.105
 300.105 Assistive technology.
 (a) Each public agency must ensure that assistive technology devices or assistive technology services, or both, as those terms are defined in §§300.5 and 300.6, respectively, are made available to a child with a disability if required as a part of the child’s—
 (1) Special education under §300.39;
 (2) Related services under §300.34; or
 (3) Supplementary aids and services under §§300.42 and 300.114(a)(2)(ii).
 (b) On a case-by-case basis, the use of school-purchased assistive technology devices in a child’s home or in other settings is required if the child’s IEP Team determines that the child needs access to those devices in order to receive FAPE.
 (Approved by the Office of Management and Budget under control number 1820-0030)
 (Authority: 20 U.S.C. 1412(a)(1), 1412(a)(12)(B)(i))
 [71 FR 46753, Aug. 14, 2006, as amended at 82 FR 29759, June 30, 2017]
 
 
 
 Sec. 300.5 Assistive technology device
 Statute/Regs Main » Regulations » Part B » Subpart A » Section 300.5
 300.5 Assistive technology device.
 An  assistive technology (AT) device is...
 “any item, piece of equipment, or product, whether acquired commercially, modified, or customized, that is used to increase, maintain, or improve functional capabilities of a child with disabilities…”
 (IDEA Individuals with Disabilities Education Act, n.d.).
 
 Consideration and discussion of the learners need for assistive technology is part of the IEP process.
 
 In the Assistive and Educational Technologies of the disability summary, you will:
  Research and summarize 6 assistive and/or educational technologies to support the student with ____ disability. Primarily focus on researching assistive technologies. An exception to this would be the emotional disturbance disability where the technology focus is on motivation and engagement in academics.
 	Include the URL and a brief summary of the technology and how it enhances learning or access to the curriculum.
 	If you are summarizing from the readings, you will cite the readings. Otherwise cite the web page.
 	Try out at least one of the technologies you selected for each disability.
 
 
 
 Broadly speaking
 Assistive Technology=  to support physical, sensory, mobility and literacy access.
 Report on a mix of high and low tech solutions.
 For example.
 High tech solutions for specific learning disability
 Audio books, calculators, text to speech and speech to text software, Livescribe and other smart pens, Ginger software, Co-Writer software…
 Low tech solutions for specific learning disability
 E.Z.C. reader strips, pencil grips, graphic organizer, colored page overlays, graph paper, slant board…
 
 	Resources will be provided in each module that focus on AT for the specific disability category.
 
 References
 IDEA Individuals with Disabilities Education Act (n.d.). Retrieved from https://sites.ed.gov/idea/regs/b/b/300.105 and https://sites.ed.gov/idea/regs/b/a/300.5
 
 Resources on Assistive Technology
 The IRIS Center. (2010). Assistive Technology: An Overview. Retrieved from https://iris.peabody.vanderbilt.edu/module/at/
  
 
	

			
			


		
	
		
			
	
		

		

								

	
				Systems of Support
 It is important for special education teachers to know who their local and state resources are. The special educator/case manager will work with outside agencies, service providers and disability organizations to support students and their families. Educators need to partner with school and outside resources early on, to ensure the student is prepared to transition to post-secondary, community life, education, and careers.
 Include in this section of the disability summary
  1. Local, state, (at least 2), and national organization(s)
 2. Related Websites- include a title, brief summary and url
 3. *Other Related Service providers who support people with ____ disability
 
 
 Please use an address format for the local, state and national organizations.
 
 Useful Resources for this section of the summary
 A few resources for finding professionals and disability organizations
 	Central and Southern NH Resources to Support Students with Special Needs and their Families
 	Greater Seacoast Area Resources for People with Disabilities
 	NH Local Area Agencies 
 	New Hampshire Family Voices Maneuvering Through the Maze: A NH Family Resource Guide: Services for Families Having Children with Special Health Care Needs/Disabilities
 
 
 NH state and local resources and National Resources
 
 Note the address format with hot links and phone numbers. If you reside in another state, research your state and local resources. Include disability specific organizations.
 	Bureau of Developmental Disabilities
 129 Pleasant St.
 Concord, NH 03301
 (800) 862-8634
 http://www.dhhs.nh.gov/dcbcs/bds/index.htm
 
 —
 
 University of New Hampshire Institute on Disability (UCED)
 10 West Edge Drive, Suite 101
 Durham, NH 03824
 (603) 862-4320
 (603) 862-0555 (Fax)
 http://iod.unh.edu/Home.aspx
 * 2 offices in Durham and one in Concord.
 —
 
 
 Parent Information Center
 P.O. Box 2405
 Concord, NH 03302-2405
 (800) 947-7005
 (603) 224-7005
 (603) 224-4365 (Fax)
 http://www.parentinformationcenter.org
 
 —
 New England Handicapped Sports Association
 PO Box 2135
 Newbury, NH 03255-2135
 (603) 763-2356
 (603) 763-4400 (Fax)
 http://www.nehsa.org/
 Email: info@nehsa.org
 
 —
 VSA Arts of New Hampshire
 P.O. Box 908
 Concord, NH 03301
 (603) 228-4330
 http://www.vsaartsnh.org
 
 
 — 
 Autism Society of New Hampshire
 P.O. Box 68
 Concord, NH 03302-0068
 (603) 679-2424
 http://www.autism.com
 —
 Brain Injury Association of New Hampshire
 109 No. State Street, Suite 2
 Concord, NH 03301
 (800) 773-8400 (in NH only)
 (603) 225-8400
 http://www.bianh.org
 
  
  
 
 
 Web-based resources
 Include informative websites that are not just “organizations”. What service providers will your students need currently and looking forward to post secondary resources, for optimal access to independent living?
 For Example 
 LD online offers hundreds of expert-reviewed articles and resources for educators, parents, and others concerned about children and adults with learning disabilities and ADHD. http://www.ldonline.org/
 National Center for Learning Disabilities – a comprehensive resource for educators and parents. Includes an Action Center and Reports and Studies, full of downloadable  current research, reports and videos. https://www.ncld.org/
 Teaching LD.  Information and resources for teaching students with learning disabilities published by the Council for Exceptional Children. Start with the Basics of LD. and  be sure to explore the Resources which includes Current Practice Alerts and video Voices from the Field http://teachingld.org/
 
 Related Service Providers
 Let’s start with IDEA’s full requirement for specifying a child’s related services in his or her IEP. This appears at §300.320(a)(4) and stipulates that each child’s IEP must contain:
 (4) A statement of the special education and related services and supplementary aids and services, based on peer-reviewed research to the extent practicable, to be provided to the child, or on behalf of the child, and a statement of the program modifications or supports for school personnel that will be provided to enable the child—
 (i) To advance appropriately toward attaining the annual goals;
 (ii) To be involved in and make progress in the general education curriculum in accordance with paragraph (a)(1) of this section, and to participate in extracurricular and other nonacademic activities; and
 (iii) To be educated and participate with other children with disabilities and nondisabled children in the activities described in this section… [§300.320(a)(4)]
 We’ve bolded the part of IDEA’s regulation that specifically mentions related services, because it’s important to see the context in which this term is used. It is that context, and IDEA’s own definition of related services, that will guide how a child’s IEP team considers what related services the child needs and the detail with which the team specifies them in the IEP.
 Related services may include, but are not limited to, any of the following:
 	Speech-language pathology and audiology services
 	Interpreting services
 	Psychological services
 	Physical and occupational therapy
 	Recreation, including therapeutic recreation
 	Counseling services, including rehabilitation counseling
 	Orientation and mobility services
 	Medical services for diagnostic or evaluation purposes
 	School health services and school nurse services
 	Social work services in schools
 
 *The list of related service providers will be different in each summary. You will find these service providers mentioned in the readings.
 IDEA requires that a child be assessed in all areas related to his or her suspected disability. This evaluation must be sufficiently comprehensive so as to identify all of the child’s special education and related services needs, whether or not those needs are commonly linked to the disability category in which he or she has been classified.
 (Center for Parent Information & Resources, 2017)
 If you are having difficulty finding Related Service Providers within the readings, you can use the following resources to help you identify what Related Services Providers would likely supports students with X disability, based on their needs.
 Wrightslaw, (n.d.) Related Services- A Closer Look. Retrieved from https://www.wrightslaw.com/info/relsvcs.indepth.htm#top
 Read: Lombardi, P, (2020). The Roles and Responsibilities of the Special Educator. Related Services: Supports for Students with Disabilities. https://granite.pressbooks.pub/edu606-701/chapter/related-service-providers/ 
 
 Reference
 Center for Parent Information and Resources (2017). Title of the document, Newark, NJ, Author. Retrieved 3.28.19 from https://www.parentcenterhub.org/iep-relatedservices/
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				 Specific Learning Disability
  Our nation’s special education law, the Individuals with Disabilities Education Act (IDEA) defines specific learning disability as…
 (10) Specific learning disability —(i) General.  Specific learning disability means a disorder in one or more of the basic psychological processes involved in understanding or in using language, spoken or written, that may manifest itself in the imperfect ability to listen, think, speak, read, write, spell, or to do mathematical calculations, including conditions such as perceptual disabilities, brain injury, minimal brain dysfunction, dyslexia, and developmental aphasia.
 (ii) Disorders not included. Specific learning disability does not include learning problems that are primarily the result of visual, hearing, or motor disabilities, of intellectual disability, of emotional disturbance, or of environmental, cultural, or economic disadvantage.  [34 CFR §300.8(c)(10)]
 From: Center for Parent Information and Resources, (2017), Categories of Disability Under IDEA. Newark, NJ, Author. Retrieved 3.28.19 from https://www.parentcenterhub.org/categories/  (public domain)
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 Dyslexia
 Dyslexia, sometimes called reading disorder, is the most common learning disability; of all students with specific learning disabilities, 70%–80% have deficits in reading. The term “developmental dyslexia” is often used as a catch-all term, but researchers assert that dyslexia is just one of several types of reading disabilities. A reading disability can affect any part of the reading process, including word recognition, word decoding, reading speed, prosody (oral reading with expression), and reading comprehension.
 Go to Chapter on Dyslexia
 Dyscalculia
 Dyscalculia is a form of math-related disability that involves difficulties with learning math-related concepts (such as quantity, place value, and time), memorizing math-related facts, organizing numbers, and understanding how problems are organized on the page. People with dyscalculia are often referred to as having poor “number sense.”
 Go to Chapter on Dyscalculia
 Dysgraphia
 The term “dysgraphia” is often used as an overarching term for all disorders of written expression. Individuals with dysgraphia typically show multiple writing-related deficiencies, such as grammatical and punctuation errors within sentences, poor paragraph organization, multiple spelling errors, and excessively poor penmanship.
 Go to Chapter on Dysgraphia
 The following text is an adapted from: Boundless.com (n.d.) Textbooks/ Boundless Psychology/Neurodevelopmental Disorders/Specific Learning Disorder. CC-BY-SA 4.0
 Specific learning disorder includes difficulties in general academic skills, specifically in the areas of reading, mathematics, or written expression.
 Specific learning disorder is a classification of disorders in which a person has difficulty learning in a typical manner within one of several domains. Often referred to as learning disabilities, learning disorders are characterized by inadequate development of specific academic, language, and speech skills. Types of learning disorders include difficulties in reading (dyslexia), mathematics (dyscalculia), and writing (dysgraphia)
 DSM-5 Diagnostic Criteria
 The diagnosis of specific learning disorder was added to the DSM-5 in 2013. The DSM does not require that a single domain of difficulty (such as reading, mathematics, or written expression) be identified—instead, it is a single diagnosis that describes a collection of potential difficulties with general academic skills, simply including detailed specifiers for the areas of reading, mathematics, and writing. Academic performance must be below average in at least one of these fields, and the symptoms may also interfere with daily life or work. In addition, the learning difficulties cannot be attributed to other sensory, motor, developmental, or neurological disorders.
 Etiology
 The causes of learning disabilities are not well understood. However, some potential causes or contributing factors are:
 	Heredity. Learning disabilities often run in the family—children with learning disabilities are likely to have parents or other relatives with similar difficulties.
 	Problems during pregnancy and birth. Learning disabilities can result from anomalies in the developing brain, illness or injury, fetal exposure to alcohol or drugs, low birth weight, oxygen deprivation, or premature or prolonged labor.
 	Accidents after birth. Learning disabilities can also be caused by head injuries, malnutrition, or toxic exposure (such as to heavy metals or pesticides).
 
 (Boundless,n.d)
 
 General Overview of SLD/ Case Study
 The following text is an excerpt from: Educational Psychology. Chapter 5  Authored by: Kelvin Seifert and Rosemary Sutton. . License: CC BY: Attribution From  https://open.umn.edu/opentextbooks/textbooks/153 
 [image: ]A  specific learning disability (or SLD) is a specific impairment of academic learning that interferes with a specific aspect of schoolwork and that reduces a student’s academic performance significantly. An LD shows itself as a major discrepancy between a student’s ability and some feature of achievement: the student may be delayed in reading, writing, listening, speaking, or doing mathematics, but not in all of these at once. A learning problem is not considered a learning disability if it stems from physical, sensory, or motor handicaps, or from generalized intellectual impairment. It is also not an LD if the learning problem really reflects the challenges of learning English as a second language. Genuine LDs are the learning problems left over after these other possibilities are accounted for or excluded. Typically, a student with an LD has not been helped by teachers’ ordinary efforts to assist the student when he or she falls behind academically—though what counts as an “ordinary effort”, of course, differs among teachers, schools, and students. Most importantly, though, an LD relates to a fairly specific area of academic learning. A student may be able to read and compute well enough, for example, but not be able to write.
 LDs are by far the most common form of special educational need, accounting for half of all students with special needs in the United States and anywhere from 5 to 20 per cent of all students, depending on how the numbers are estimated (United States Department of Education, 2005; Ysseldyke & Bielinski, 2002). Students with LDs are so common, in fact, that most teachers regularly encounter at least one per class in any given school year, regardless of the grade level they teach.
 Defining learning disabilities clearly
 With so many students defined as having learning disabilities, it is not surprising that the term itself becomes ambiguous in the truest sense of “having many meanings”. Specific features of LDs vary considerably. Any of the following students, for example, qualify as having a learning disability, assuming that they have no other disease, condition, or circumstance to account for their behavior:
 	Albert, an eighth-grader, has trouble solving word problems that he reads, but can solve them easily if he hears them orally.
 	Bill, also in eighth grade, has the reverse problem: he can solve word problems only when he can read them, not when he hears them.
 	Carole, a fifth-grader, constantly makes errors when she reads textual material aloud, either leaving out words, adding words, or substituting her own words for the printed text.
 	Emily, in seventh grade, has terrible handwriting; her letters vary in size and wobble all over the page, much like a first- or second-grader.
 	Denny reads very slowly, even though he is in fourth grade. His comprehension suffers as a result, because he sometimes forgets what he read at the beginning of a sentence by the time he reaches the end.
 	Garnet’s spelling would have to be called “inventive”, even though he has practiced conventionally correct spelling more than other students. Garnet is in sixth grade.
 	Harmin, a ninth-grader has particular trouble decoding individual words and letters if they are unfamiliar; he reads conceal as “concol” and alternate as “alfoonite”.
 	Irma, a tenth-grader, adds multiple-digit numbers as if they were single-digit numbers stuck together: 42 + 59 equals 911 rather than 101, though 23 + 54 correctly equals 77.
 
 With so many expressions of LDs, it is not surprising that educators sometimes disagree about their nature and about the kind of help students need as a consequence. Such controversy may be inevitable because LDs by definition are learning problems with no obvious origin. There is good news, however, from this state of affairs, in that it opens the way to try a variety of solutions for helping students with learning disabilities.
 Assisting students with learning disabilities
 There are various ways to assist students with learning disabilities, depending not only on the nature of the disability, of course, but also on the concepts or theory of learning guiding you. Take Irma, the girl mentioned above who adds two-digit numbers as if they were one digit numbers. Stated more formally, Irma adds two-digit numbers without carrying digits forward from the ones column to the tens column, or from the tens to the hundreds column. Exhibit 4 shows the effect that her strategy has on one of her homework papers. What is going on here and how could a teacher help Irma?
 Directions: Add the following numbers.
 	42 	23 	11 	47 	97 	41 
 	59 	54 	48 	23 	64 	27 
 	911 	77 	59 	610 	1511 	 68 
  
 Three out of the six problems are done correctly, even though Irma seems to use an incorrect strategy systematically on all six problems.
 Exhibit 4: Irma’s math homework about two-digit addition
 Behaviorism: reinforcement for wrong strategies
 One possible approach comes from the behaviorist theory. Irma may persist with the single-digit strategy because it has been reinforced a lot in the past. Maybe she was rewarded so much for adding single-digit numbers (3+5, 7+8 etc.) correctly that she generalized this skill to two-digit problems—in fact over generalized it. This explanation is plausible because she would still get many two-digit problems right, as you can confirm by looking at it. In behaviorist terms, her incorrect strategy would still be reinforced, but now only on a “partial schedule of reinforcement”.  Partial reinforcement schedules are especially slow to extinguish, so Irma persists seemingly indefinitely with treating two-digit problems as if they were single-digit problems.
 From the point of view of behaviorism, changing Irma’s behavior is tricky since the desired behavior (borrowing correctly) rarely happens and therefore cannot be reinforced very often. It might therefore help for the teacher to reward behaviors that compete directly with Irma’s inappropriate strategy. The teacher might reduce credit for simply finding the correct answer, for example, and increase credit for a student showing her work—including the work of carrying digits forward correctly. Or the teacher might make a point of discussing Irma’s math work with Irma frequently, so as to create more occasions when she can praise Irma for working problems correctly.
 Metacognition and responding reflectively
 Part of Irma’s problem may be that she is thoughtless about doing her math: the minute she sees numbers on a worksheet, she stuffs them into the first arithmetic procedure that comes to mind. Her learning style, that is, seems too impulsive and not reflective enough. Her style also suggests a failure of metacognition, which is her self-monitoring of her own thinking and its effectiveness. As a solution, the teacher could encourage Irma to think out loud when she completes two-digit problems—literally get her to “talk her way through” each problem. If participating in these conversations was sometimes impractical, the teacher might also arrange for a skilled classmate to take her place some of the time. Cooperation between Irma and the classmate might help the classmate as well, or even improve overall social relationships in the classroom.
 Constructivism, mentoring, and the zone of proximal development
 Perhaps Irma has in fact learned how to carry digits forward, but not learned the procedure well enough to use it reliably on her own; so she constantly falls back on the earlier, better-learned strategy of single-digit addition. In that case her problem can be seen in the constructivist terms. In essence, Irma has lacked appropriate mentoring from someone more expert than herself, someone who can create a “zone of proximal development” in which she can display and consolidate her skills more successfully. She still needs mentoring or “assisted coaching” more than independent practice. The teacher can arrange some of this in much the way she encourages to be more reflective, either by working with Irma herself or by arranging for a classmate or even a parent volunteer to do so. In this case, however, whoever serves as mentor should not only listen, but also actively offer Irma help. The help has to be just enough to insure that Irma completes two-digit problems correctly —neither more nor less. Too much help may prevent Irma from taking responsibility for learning the new strategy, but too little may cause her to take the responsibility prematurely.
 (Seifert & Sutton, 2009)
 
 The following section is an excerpt from:  Center for Parent Information and Resources, (2015), Learning Disabilities (LD). Newark, NJ, Author. Retrieved 3.28.19 from https://www.parentcenterhub.org/ld/  (public domain)
  Evaluation Procedures for LD
 Now for the confusing part! The ways in which children are identified as having a learning disability have changed over the years. Until recently, the most common approach was to use a “severe discrepancy” formula. This referred to the gap, or discrepancy, between the child’s intelligence or aptitude and his or her actual performance. However, in the 2004 reauthorization of IDEA, how LD is determined has been expanded. IDEA now requires that states adopt criteria that:
 	must not require the use of a severe discrepancy between intellectual ability and achievement in determining whether a child has a specific learning disability;
 	must permit local educational agencies (LEAs) to use a process based on the child’s response to scientific, research-based intervention; and
 	may permit the use of other alternative research-based procedures for determining whether a child has a specific learning disability.
 
 Basically, what this means is that, instead of using a severe discrepancy approach to determining LD, school systems may provide the student with a research-based intervention and keep close track of the student’s performance. Analyzing the student’s response to that intervention (RTI) may then be considered by school districts in the process of identifying that a child has a learning disability.
 There are also other aspects required when evaluating children for LD. These include observing the student in his or her learning environment (including the regular education setting) to document academic performance and behavior in the areas of difficulty.
 This entire fact sheet could be devoted to what IDEA requires when children are evaluated for a learning disability. Instead, let us refer you to a training module on the subject. It’s quite detailed, but if you would like to know those details, read through Module 11 of the Building the Legacy curriculum on IDEA 2004. Identification of Specific Learning Disabilities is available online at the CPIR,
 
 Tips for Teachers
 Learning disabilities (LD) vary from person to person. One person with LD may not have the same kind of learning problems as another person with LD. Sara, in our example above, has trouble with reading and writing. Another person with LD may have problems with understanding math. Still another person may have trouble in both of these areas, as well as with understanding what people are saying.
 Researchers think that learning disabilities are caused by differences in how a person’s brain works and how it processes information. Children with learning disabilities are not “dumb” or “lazy.” In fact, they usually have average or above average intelligence. Their brains just process information differently.
 There is no “cure” for learning disabilities. They are lifelong. However, children with LD can be high achievers and can be taught ways to get around the learning disability. With the right help, children with LD can and do learn successfully.
 Learn as much as you can about the different types of LD. The resources and organizations listed below can help you identify specific techniques and strategies to support the student educationally.
 Seize the opportunity to make an enormous difference in this student’s life! Find out and emphasize what the student’s strengths and interests are. Give the student positive feedback and lots of opportunities for practice.
 Provide instruction and accommodations to address the student’s special needs. Examples:
 	breaking tasks into smaller steps, and giving directions verbally and in writing;
 	giving the student more time to finish schoolwork or take tests;
 	letting the student with reading problems use instructional materials that are accessible to those with print disabilities;
 	letting the student with listening difficulties borrow notes from a classmate or use a tape recorder; and
 	letting the student with writing difficulties use a computer with specialized software that spell checks, grammar checks, or recognizes speech.
 
 Learn about the different testing modifications that can really help a student with LD show what he or she has learned.
 Teach organizational skills, study skills, and learning strategies. These help all students but are particularly helpful to those with LD.
 Work with the student’s parents to create an IEP tailored to meet the student’s needs.
 Establish a positive working relationship with the student’s parents. Through regular communication, exchange information about the student’s progress at school.
 (CPIR, 2015, LD)
 
 Technology for Students with Learning Disabilities
  One or more interactive elements has been excluded from this version of the text. You can view them online here: https://pressbooks.usnh.edu/understandingandsupportinglearnerswithdisabilities/?p=48#oembed-1 
 
 [TheDOITCenter], (2015, Aug. 20). Working Together: Computers and People with Learning Disabilities. [Video File]. Retrieved from https://youtu.be/-uaEdaD5wJE Creative Commons Attribution license (reuse allowed)    (11:24 minutes)
 
 Photo Reference
 Boy with notebook- Image by paperelements from Pixabay
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 What is Dyslexia?
 Dyslexia is a specific learning disability that is neurological in origin. It is characterized by difficulties with accurate and/or fluent word recognition and by poor spelling and decoding abilities. These difficulties typically result from a deficit in the phonological component of language that is often unexpected in relation to other cognitive abilities and the provision of effective classroom instruction. Secondary consequences may include problems in reading comprehension and reduced reading experience that can impede growth of vocabulary and background knowledge.
 Dyslexia is included within the Individuals with Disabilities Education Act (IDEA, 2004), within “specific learning disability (SLD)”, one of the 13 disability categories. The Diagnostic and Statistical Manual of Mental Disorders (DSM-V; American Psychiatric Association, 2013) includes dyslexia within “learning disorder.” Unfortunately, the inconsistency in terminology and the lack of one universally agreed upon definition of dyslexia has caused some confusion among special educators, administrators, and parents. However, most agree that dyslexia is a distinct type of SLD that presents in a difficulty with phonological coding (Shaywitz et al., 2004; Snowling, 2009).
 (Wery and Dilibero, 2016)
 For the past 60 years (more or less), dyslexia has been considered a type of learning disorder, referred to as “specific reading disability” or “specific learning disorder with impairment in reading.” It is likely that the growing interest in dyslexia today reflects a growing dissatisfaction with the present state of learning disabilities in the USA, especially as it pertains to dyslexia. It is a well-known fact that no matter what criteria are being used currently to identify specific reading disabilities/dyslexia, those practices are making little or no distinction between readers with dyslexia and garden variety poor readers. Both the dyslexia and the specific learning disabilities professionals and parents should welcome the newfound interest in dyslexia by the state and federal governments. Perhaps one of the results will be the adoption of widely accepted diagnostic criteria that will allow clinicians and assessment professionals to accurately separate individuals with dyslexia from other poor readers.
 (Hammill and Allen, 2020)
 
 Prevalence
 The percentage of people with dyslexia is unknown, but it has been estimated to be as low as 5% and as high as 17% of the population. While dyslexia is more often diagnosed in boys, this is partly explained by a self-fulfilling referral bias among teachers and professionals. It has even been suggested that the condition affects men and women equally.
 (Wikipedia, n.d./Dyslexia)
 
 Etiology (causes)
 The causes of dyslexia are not agreed upon, although the consensus of neuroscientists believe dyslexia is a phonological processing disorder and that dyslexics have reading difficulties because they are unable to see or hear a word, break it down to discrete sounds, and then associate each sound with letters that make up the word.
 Poor working memory may be another reason why those with dyslexia have difficulties remembering new vocabulary words. Remembering verbal instructions may also be a struggle. Dyslexics who have not been given structured language instruction may grow to depend on learning individual words by memory rather than decoding words by mapping phonemes (speech sounds) to graphemes (letters and letter combinations which represent individual speech sounds).
 (Wikipedia, n.d./Characteristics of dyslexia)
 
 Screening
 “New Hampshire state law, RSA 200:58 and RSA 200:59, focuses on children who struggle learning to read based upon potential indicators of dyslexia and other related disorders (i.e., dysgraphia, dysphasia, phonological processing disorder, reading fluency disorder). The RSAs define dyslexia, require public schools to screen for potential indicators of dyslexia no later than November 30 in kindergarten or first grade, and require school districts to provide evidence-based, intervention strategies to address the child’s individual needs.”  (NH DOE, n.d.)

 
 Characteristics
 Dyslexia is characterized by learning difficulties that can include:
 Difficulty with oral language:
 	Late in talking
 	Difficulty in pronouncing words
 	Difficulty in acquiring vocabulary or age-appropriate grammar
 	Difficulty following directions
 	Confusion in right/left, before/after, top/bottom, etc.
 	Difficulty in learning alphabet
 	Difficulty in learning nursery rhymes or songs
 	Difficulty with word retrieval or naming problems
 
 Difficulty with reading:
 	Difficulty learning to read
 	Difficulty with phonological awareness (identifying rhyming words or counting syllables)
 	Difficulty with phonemic awareness (hearing and manipulating sounds)
 	Difficulty with auditory discrimination (distinguishing different sounds in words)
 	Difficulty in learning the sounds of letters
 	Difficulty remembering names
 	Difficulty in remembering the orders of letters
 	Misreading common words
 	Omitting common words
 	Guessing through longer words
 	Poor reading comprehension
 	Slow, laborious oral reading
 
 Difficulty with written language:
 	Trouble organizing ideas on paper
 	Many spelling mistakes
 	Performs well on spelling tests, but continues to have spelling mistakes in daily work
 	Difficulty in proofreading
 
 (Wikipedia, n.d./Management of Dyslexia)
 Because of literacy problems, an individual with dyslexia may have difficulty with handwriting (dysgraphia). This can involve slower writing speed than average, poor handwriting characterized by irregularly formed letters, or inability to write straight on a blank paper with no guideline
 (Wikipedia, n.d./Characteristics of dyslexia)
 Spelling is a demanding task for all children learning to write. Some children, however, require interventions that are specifically tailored to their needs. For example, children with dyslexia, showing deficits in spelling knowledge and strategies, often fail to produce accurate spellings for words. For these children, learning to spell poses a major challenge and represents a significant barrier to the development of their ability to compose texts. Indeed, although children with dyslexia can acquire some composition skills, they struggle with those that are specifically related to written language.
 (Chapleau and Beaupre-Boivin, 2019)
 
 Common Dyslexia Myths
 As reading and writing have become increasingly crucial for success in and out of school, students with dyslexia are often at-risk for academic failure, lower reading self-efficacy (Burden, 2008), and lower self-esteem (Alexander-Passe, 2006) as well as an increased risk of dropping out of school (U.S. Dept. Of Education, Office of Special Education and Rehabilitative Services, Office of Special Education Programs, 2006). Due to the potential for poor school and post-school outcomes, teachers, parents, and advocates often feel desperate to locate and employ accommodations and interventions to help students with dyslexia read.
 Teachers and other practitioners need to be able to discriminate between those interventions that have been empirically shown to be effective (evidence-based practices) from those that have not. While some may conclude that an intervention that fails to produce a positive effect may not do good, but probably does not do harm, others disagree.
 Inert interventions may in fact cause other forms of harm, in depriving resources (time and financial) away from those interventions that have demonstrated efficacy. That time and resource could be use on other interventions that are more likely to improve students’ reading ability. Further, the use of unsubstantiated interventions can impact the credibility of the profession, and lead to the public losing trust in special educators (Lilienfeld, Lynn, & Lohr, 2015).
 Finally, the most harm may come when students who have already experienced significant struggle and academic failures related to learning to read, have yet another experience with failure when they are not able to read significantly better using a method that is not evidence based. A repeated failure experience can further damage students’ self-efficacy and academic self-esteem.
 Instead, students with dyslexia need well-qualified teachers and interventionists, who can skillfully implement intensive instruction (Moats, 2009). This intensive, systematic intervention is likely to include direct multisensory instruction in the areas of phonological awareness, phonics, and fluency (Mather & Wendling, 2012; Shaywitz, 2003; Snowling & Hulme, 2012) that is both sequential and cumulative, and taught to automaticity (Moats, 2009).
 (Wery and Dilibero, 2016)
 Research does not suggest that specially-tailored fonts (such as Dyslexie and OpenDyslexic) help with reading. Children with dyslexia read text set in a regular font such as Times New Roman and Arial just as quickly, and they show a preference for regular fonts over specially-tailored fonts.
 There is currently no evidence showing that music education significantly improves the reading skills of adolescents with dyslexia.
 (Wikipedia, n.d./Dyslexia)
 The dyslexia myth of “backwards reading” persists as a remnant of the visually based theories about reading (see Lilienfeld et al., 2010 for a discussion). This myth has been resistant to change likely due to the complexity of research on dyslexia coupled with a lack of venues for disseminating increasingly complicated representations of science to the public. There is also the problem that some children with dyslexia do make letter reversals in their writing, which serves to reinforce the notion of “backwards reading.” However, letter reversals are developmentally common during early literacy acquisition in typically developing children as well (Vellutino, 1979) and such reversals early in literacy acquisition (i.e., kindergarten) are unrelated to later reading abilities (i.e., grades 2,3) (Treiman et al., 2014). Long-standing lines of research have shown that children with dyslexia do not show visual-spatial weaknesses with non-linguistic stimuli, such as geometric designs (Vellutino et al., 1975a) or letters in unfamiliar orthographies (i.e., Hebrew; Vellutino et al., 1975b). This pattern indicates that it is the linguistic features of letters and words that contribute to the reversal errors, rather than a general visual-spatial processing problem. The widespread misunderstanding regarding the causal role of letter reversals in dyslexia can be understood in the context of the common logical error of inferring causation from correlation. While children with dyslexia can reverse letters, and sometimes do so beyond developmentally typical windows, letter reversals are not a cause of their reading problems.
 (Anderson, Sarlo, Pearlstein and McGrath, 2020)
 According to the American Academy of Pediatrics, vision problems do not cause dyslexia. “Scientific evidence does not support the efficacy of eye exercises, behavioral/perceptual vision therapy, training glasses, or special tinted filters or lenses in improving the long-term educational performance in these complex pediatric neurocognitive conditions.”(pg. e849).   (Handler and Fierson, 2011)
 
 Interventions and strategies
 	General Overview
 
 Most teaching is geared to remediating specific areas of weakness, such as addressing difficulties with phonetic decoding by providing phonics-based tutoring. Some teaching is geared to specific reading skill areas, such as phonetic decoding; whereas other approaches are more comprehensive in scope, combining techniques to address basic skills along with strategies to improve comprehension and literary appreciation. Many programs are multisensory in design, meaning that instruction includes visual, auditory, and kinesthetic or tactile elements; as it is generally believed that such forms of instruction are more effective for dyslexic learners. Despite claims of some programs to be “research based”, there is very little empirical or quantitative research supporting the use of any particular approach to reading instruction as compared to another when used with dyslexic children.
 Torgesen (2004) emphasized the importance of explicit instruction for remediation as well as the need for intensity that is completely different from regular classroom instruction. To make gains in reading, students need highly structured, sequential interactive activities and close monitoring, directly connecting the known with the new, with sufficient time for practice of new skills to build automaticity and fluency. The size of the instructional group is also important, ideally between 1:1 and 1:3.
 (Wikipedia, n.d./Management of Dyslexia)
 Dyslexic children require special instruction for word analysis and spelling from an early age. The prognosis, generally speaking, is positive for individuals who are identified in childhood and receive support from friends and family. The New York educational system (NYED) indicates “a daily uninterrupted 90-minute block of instruction in reading”, furthermore “instruction in phonemic awareness, phonics, vocabulary development, reading fluency” so as to improve the individual’s reading ability.
 (Wikipedia, n.d./Dyslexia)
 	Specific Strategies from International Dyslexia Association
 
 Primary Resource for Interventions and Strategies: International Dyslexia Association (2017). Dysleixa in the Classroom:What Every Teacher Needs to Know. from https://dyslexiaida.org/wp-content/uploads/2015/01/DITC-Handbook.pdf  Pages 7-12
  
 Academic Remediation
 Early identification and treatment is key to helping individuals with dyslexia achieve in academic and life. Appropriate remedial instruction is a structured literacy approach:
 	Structured Literacy: Effective Instruction for Students with Dyslexia and Related Reading Difficulties 	Phonology – is the study of sound structure in the spoken word. These skills included rhyming, counting words in a spoken sentence, and clapping syllables in spike words. The ability to segment words into their compound sounds, phonemes.
 	Sound-Symbol Association – awareness of phonemes of spoken language, the learner must map the phonemes to symbols (printed letters). This skill must be taught in two directions: visual to auditory (reading) and auditory to visual (spelling).
 	Syllable Instruction – a syllable is a unit or written language with one vowel sound. Instructions must include the 6 basic syllable types in English (closed, vowel-consonant-e, open, consonant-le, r-controlled, and vowel pair).
 	Morphology – morpheme is the smallest unit of meaning in any language. The study of base words, roots, prefixes, and suffixes.
 	Syntax – set of principles that dictate sequence and function of words in sentences. This concept includes grammar, sentence variation, and mechanics of language.
 	Semantics – aspect of language with focus on meaning.
 	Systematic – an organization of material that follows a logical pattern of the language
 	Cumulative – the steps of teaching is based on previous concepts.
 	Explicit Instruction – requires the deliberate teaching of all concepts with student-teacher interactions.
 
 
 
 Classroom Accommodations (UDL) 
 Although there are no treatments or quick cures for dyslexia there are many techniques that can be used to assist dyslexic students in the classroom while reading skills are being remediated. These include such things as:
 	Accommodations for Students with Dyslexia 	Oral testing
 	Untimed tests
 	Audiobooks
 	Eliminate or reduce spelling tests
 	Minimizing the need to read out loud
 	Allow students to record the Teacher explaining homework to ensure an accurate account of the homework is done.
 	Accept dictated homework
 	Reduce homework load
 	Grade on content, not spelling nor handwriting
 	Reduce copying tasks
 	Avoid or reduce essay tests
 	Providing teacher handouts to supplement the notes taken
 	Using materials that are not visually overcrowded
 	To increase motivation, giving assignments in areas in which the student has a strong interest, for example, sports stories, biographies of inventors or rock musicians, or fiction about teenage issues.
 	Use an appropriate layout, including a larger font size, larger line spacing (1.5) and a clear font – sans-serif fonts are usually recommended.
 	Using appropriate font size. Research does not suggest that the use of specially tailored fonts helps with dyslexia.
 
 
 	Notice how these accommodations align with the 3 Principles of Universal Design for Learning (UDL).
 
 (Wikipedia, n.d./Management of Dyslexia)
 
 Assistive Technologies
 Accessible publishing works to make reading easier for all who struggle with the standard one-size-fits-all method of book publishing. Accessible publishing works with publishers and Print on Demand technology which allows the reader to choose how the books will be published. Available format variations include choosing the font size (from 11 point font through to 28 point font), whether the font is bold, italic or regular, and choosing the amount of line spacing.  Accessible publishers, such as ReadHowYouWant, also work to make books available in Braille, e-books, audiobooks and DAISY.
 New formats such as streamline text have been developed that help dyslexic people to track (move from one line to the next) more fluently. These work by adding ‘sign-posts’ into the text to show where to go next.
 Teachers are also using audiobooks as a way of teaching textbooks in an engaging way to those with dyslexia. In the United States, the nonprofit Learning Ally offers the world’s largest library of human-narrated audio textbooks, and a second organization, Bookshare, offers a wide selection of synthetic-read audiobooks. These audiobooks work well for individuals who have word reading accuracy and fluency difficulties (i.e. dyslexics).
 Individuals with dyslexia require more practice to master skills in their areas of deficit. In the circumstances where typically developing children need 30 to 60 hours training, the number of hours that has resulted in optimistic conclusions concerning the remediation of dyslexia is between 80 and 100 hours, or less if the intervention is started sufficiently early.
 A recent study has shown that the usage of an FM system drives neural plasticity in children with dyslexia. An FM system is a personal assistive listening device, consisting of a wireless microphone worn by the teacher, and a wireless receiver similar to a Bluetooth receiver worn on the ears by the pupil. Measurements of the brain’s response to speech sounds showed that the children who wore the device for one year responded more consistently to the very soft and rapidly changing elements of sounds that help distinguish one consonant from another (cat, bat, pat etc.). That improved stability was linked with reading improvement based on standardized measures of readability – which, as a long-term benefit, points to brain plasticity.
 (Wikipedia, n.d./Management of Dyslexia)
 More AT for Dyslexia Resources:
 Young, G., & MacCormack, J. (2018, May 4). Assistive Technology for Students with Learning Disabilities. LD @school. https://www.ldatschool.ca/assistive-technology  (These ATs will be appropiate across all 3 of the main SLDs)
 The Yake Center for Dysleia and Creativity, Tech Tips, https://dyslexia.yale.edu/resources/tools-technology/tech-tips/ 
 
 
 Note: In much of the research you will see the terms dyslexic and dyslexic children. This is not the people first language we strive for in the field of special education.
 When you are looking for assistive technology make note of the date of the information. A lot of the information on the internet is dated.  For example
 	tape recorders- audio recorder
 	books on tape- audiobooks
 	portable word processors- tablet/Chromebook
 
 (Lombardi, 2022)
 
 From a UK/ Scottish Students Perspective- This is What Dyslexia is Really Like| BBC The Social
  One or more interactive elements has been excluded from this version of the text. You can view them online here: https://pressbooks.usnh.edu/understandingandsupportinglearnerswithdisabilities/?p=50#oembed-1 
 
 [BBC Scottland], (Nov. 5, 2020). his is What Dyslexia is Really Like| BBC The Social
 from https://youtu.be/mpqluwIstjM
 
 Supplementary Resources
 International Dyslexia Association (2020) Dyslexia Assessment: What Is It and How Can It Help? from https://dyslexiaida.org/dyslexia-assessment-what-is-it-and-how-can-it-help-2/
 A Resource Guide for Dyslexia and Other Related Disorders from the New Hampshire Deptartment of Education.
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 Dyscalculia (/ˌdɪskælˈkjuːliə/), is a disability resulting in difficulty learning or comprehending arithmetic, such as difficulty in understanding numbers, learning how to manipulate numbers, performing mathematical calculations and learning facts in mathematics. It is sometimes informally known as “math dyslexia”, though this can be misleading as dyslexia is a different condition from dyscalculia.
 Dyscalculia does not reflect a general deficit in cognitive abilities or difficulties with time, measurement, and spatial reasoning. Estimates of the prevalence of dyscalculia range between 3 and 6% of the population. In 2015, it was established that 11% of children with dyscalculia also have ADHD.  Dyscalculia has also been associated with people who have Turner syndrome and people who have spina bifida.  (Wikipedia/dyscalculia, n.d)
 
 A range of terms are used to refer to problems in learning mathematical concepts and skills, including Math Difficulties, Math Disability, Mathematical Learning Disability, Mathematics Disorder, Specific Disorder of Arithmetic Skills, Math Anxiety, and Developmental Dyscalculia ( DD). These terms are similar in that all implicate low numeracy skills. However, they are not synonymous  Here we differentiate general Mathematics Disorder [MD: e.g., DSM-IV:  from Developmental Dyscalculia in several important ways.
 In Developmental Dyscalculia the learning problem:
 1) is specific to the domain of arithmetic (reading and spelling skills are within the normal range);
 2) manifests partly as problems in learning and remembering simple arithmetic facts (such as single-digit sums or products; e.g., 3+4 = 7), rather than more general problems in computation;
 3) is typically defined by very low scores on standardized tests of arithmetic achievement, e.g., below the 8th or even 5th percentile, which is equivalent to standard scores below 78
 4) reflects a specific impairment in brain function that gives rise to unexpected problems in basic numerical processing, such as automatic or implicit processing of quantities or numbers
 (Rubinsten & Tannock, 2010)
 
 	An important distinction between Developmental Dyscalculia and Mathematical deficits stemming from external factors.
 
 Mathematical performance deficits, Developmental Dyscalculia, may arise because of a wide range of factors, from poor teaching to low socio-economic status, to behavioral attention problems. However, a subset of children with math difficulties, possibly with the most-severe impairments, appears to suffer from a developmental learning disorder that undermines the ability to process basic numerical magnitude information, and that impairment in turn undermines the acquisition of school-level arithmetic skills. This disorder, “primary developmental dyscalculia,” should not be confused with “secondary developmental dyscalculia,” which refers to mathematical deficits stemming from external factors such as those described above. Instead, primary DD is associated with impaired development of brain mechanisms for processing numerical magnitude information and is thus driven by endogenous neurodevelopmental factors.  (Gaven & Ansari, 2013)
 
 
 The term ‘dyscalculia’ was coined in the 1940s, but it was not completely recognized until 1974 by the work of Czechoslovakian researcher Ladislav Kosc. Kosc defined dyscalculia as “a structural disorder of mathematical abilities.” His research proved that the learning disability was caused by impairments to certain parts of the brain that control mathematical calculations and not because symptomatic individuals were ‘mentally handicapped’. Researchers now sometimes use the terms “math dyslexia” or “math learning disability” when they mention the condition. Cognitive disabilities, specific to mathematics were originally identified in case studies with patients who experienced specific arithmetic disabilities as a result of damage to specific regions of the brain. More commonly, dyscalculia occurs developmentally as a genetically linked learning disability which affects a person’s ability to understand, remember, or manipulate numbers or number facts (e.g., the multiplication tables). The term is often used to refer specifically to the inability to perform arithmetic operations, but is also defined by some educational professionals and cognitive psychologists such as Stanislas Dehaene and Brian Butterworth as a more fundamental inability to conceptualize numbers as abstract concepts of comparative quantities (a deficit in “number sense”), which these researchers consider to be a foundational skill upon which other mathematics abilities build. Symptoms of dyscalculia include the delay of simple counting, inability to memorize simple arithmetic facts such as adding, subtracting, etc. There are few known symptoms because little research has been done on the topic.  (Wikipedia/dyscalculia, n.d)
 
 Diagnosis
 At its most basic level, dyscalculia is a learning disability affecting the normal development of arithmetic skills. A consensus has not yet been reached on appropriate diagnostic criteria for dyscalculia.
 Other than using achievement tests as diagnostic criteria, researchers often rely on domain-specific tests (i.e. tests of working memory, executive function, inhibition, intelligence, etc.) and teacher evaluations to create a more comprehensive diagnosis. Alternatively, fMRI research has shown that the brains of the neurotypical children can be reliably distinguished from the brains of the children with dyscalculia based on the activation in the prefrontal cortex. (Wikipedia/dyscalculia, n.d)
 
 Etiology and Prevalence
 Developmental Dyscalculia (DD) describes a specific and severe deficit in the ability to process numerical information that cannot be ascribed to sensory difficulties, low IQ or inadequate education, and that results in a failure to develop fluent numerical computation skills.  Untreated, DD typically persists beyond the school-age years into late adolescence and adulthood. Epidemiological studies indicate that DD is as common as reading disorders and affects 3.5% – 6.5% of the school-age population.  Moreover, DD runs in families and is heritable, which implicates genetic factors in its etiology, though to date, none have been reported,  (Rubinsten & Tannock, 2010)
 
 Characteristics
 The earliest appearance of dyscalculia is typically a deficit in subitizing, the ability to know, from a brief glance and without counting, how many objects there are in a small group. Children as young as five can subitize six objects, especially looking at a die. However, children with dyscalculia can subitize fewer objects and even when correct take longer to identify the number than their age-matched peers. Dyscalculia often looks different at different ages. It tends to become more apparent as children get older; however, symptoms can appear as early as preschool. Common symptoms of dyscalculia are having difficulty with mental math, trouble analyzing time and reading an analog clock, struggle with motor sequencing that involves numbers, and often they will count on their fingers when adding numbers.
 Dyscalculia is characterized by difficulties with common arithmetic tasks. These difficulties may include:
 	Difficulty reading analog clocks.
 	Difficulty stating which of two numbers is larger.
 	Inability to comprehend financial planning or budgeting, sometimes even at a basic level; for example, estimating the cost of the items in a shopping basket or balancing a checkbook.
 	Visualizing numbers as meaningless or nonsensical symbols, rather than perceiving them as characters indicating a numerical value (hence the misnomer, “math dyslexia”).
 	Difficulty with multiplication, subtraction, addition, and division tables, mental arithmetic, etc.
 	Inconsistent results in addition, subtraction, multiplication and division.
 	When writing, reading and recalling numbers, mistakes may occur in the areas such as: number additions, substitutions, transpositions, omissions, and reversals.
 	Poor memory (retention and retrieval) of math concepts; may be able to perform math operations one day, but draw a blank the next; may be able to do book work but then fails tests.
 	Ability to grasp math on a conceptual level, but an inability to put those concepts into practice.
 	Difficulty recalling the names of numbers, or thinking that certain different numbers “feel” the same (e.g. frequently interchanging the same two numbers for each other when reading or recalling them).
 	Problems with differentiating between left and right.
 	A “warped” sense of spatial awareness, or an understanding of shapes, distance, or volume that seems more like guesswork than actual comprehension.
 	Difficulty with time, directions, recalling schedules, sequences of events, keeping track of time, frequently late or early.
 	Difficulty reading maps.
 	Difficulty working backwards in time (e.g. What time to leave if needing to be somewhere at ‘X’ time).
 	Difficulty reading musical notation.
 	Difficulty with choreographed dance steps.
 	Having difficulty mentally estimating the measurement of an object or distance (e.g., whether something is 3 or 6 meters (10 or 20 feet) away).
 	Inability to grasp and remember mathematical concepts, rules, formulae, and sequences.
 	Inability to concentrate on mentally intensive tasks.
 	Mistaken recollection of names, poor name/face retrieval, may substitute names beginning with the same letter..
 
 (Wikipedia/dyscalculia, n.d)
  
  One or more interactive elements has been excluded from this version of the text. You can view them online here: https://pressbooks.usnh.edu/understandingandsupportinglearnerswithdisabilities/?p=53#oembed-1 
 
 [The National Center for Learning Disabilities],(2021, May 11). What is Dyscalculia, [Video file]. from https://youtu.be/HVf_OHK2hHQ (7:46 minutes)
 
 Persistence in children
 Although many researchers believe dyscalculia to be a persistent disorder, evidence on the persistence of dyscalculia remains mixed.[20]
 Persistence in adults
 There are very few studies of adults with dyscalculia who have had a history of it growing up, but such studies have shown that it can persist into adulthood. It can affect major parts of an adult’s life. Most adults with dyscalculia have a hard time processing math at a 4th grade level. For 1st-4th grade level, many adults will know what to do for the math problem, but they will often get them wrong because of “careless errors”, although they are not careless when it comes to the problem. The adults cannot process their errors on the math problems or may not even recognize that they have made these errors. Visual-spatial input, auditory input, and touch input will be affected due to these processing errors. People with dyscalculia may have a difficult time adding numbers in a column format because their mind can mix up the numbers, and it is possible that they may get the same (wrong) answer twice due to their mind processing the problem incorrectly. People with dyscalculia can have problems determining differences in different coins and their size or giving the correct amount of change and if numbers are grouped together, it is possible that they cannot determine which has less or more. If a person with dyscalculia is asked to choose the greater of two numbers, with the lesser number in a larger font than the greater number, they may take the question literally and pick the number with the bigger font. Adults with dyscalculia have a tough time with directions while driving and with controlling their finances, which causes difficulties on a day-to-day basis.
 College students and other adult learners
 College students, particularly may have a tougher time due to the fast pace and change in the difficulty of the work they are given. As a result of this, students may develop a lot of anxiety and frustration. After dealing with their anxiety for a long time, students can become averse to math and try to avoid it as much as possible, which may result in lower grades in math courses. However, students with dyscalculia often do exceptionally well in writing, reading, and speaking.  (Wikipedia/dyscalculia, n.d)
 
 Types
 Research on subtypes of dyscalculia has begun without consensus; preliminary research has focused on comorbid learning disorders as subtyping candidates. The most common comorbidity in individuals with dyscalculia is dyslexia. Most studies done with comorbid samples versus dyscalculic-only samples have shown different mechanisms at work and additive effects of comorbidity, indicating that such subtyping may not be helpful in diagnosing dyscalculia. But there is variability in results at present.
 Due to high comorbidity with other disabilities such as dyslexia and ADHD, some researchers have suggested the possibility of subtypes of mathematical disabilities with different underlying profiles and causes. Whether a particular subtype is specifically termed “dyscalculia” as opposed to a more general mathematical learning disability is somewhat under debate in the scientific literature.
 	Semantic memory: This subtype often coexists with reading disabilities such as dyslexia and is characterized by poor representation and retrieval from long-term memory. These processes share a common neural pathway in the left angular gyrus, which has been shown to be selective in arithmetic fact retrieval strategies and symbolic magnitude judgments. This region also shows low functional connectivity with language-related areas during phonological processing in adults with dyslexia. Thus, disruption to the left angular gyrus can cause both reading impairments and difficulties in calculation. This has been observed in individuals with Gerstmann syndrome, of which dyscalculia is one of a constellation of symptoms.
 	Procedural concepts: Research by Geary has shown that in addition to increased problems with fact retrieval, children with math disabilities may rely on immature computational strategies. Specifically, children with mathematical disabilities showed poor command of counting strategies unrelated to their ability to retrieve numeric facts. This research notes that it is difficult to discern whether poor conceptual knowledge is indicative of a qualitative deficit in number processing or simply a delay in typical mathematical development.
 	Working memory: Studies have found that children with dyscalculia showed impaired performance on working memory tasks compared to neurotypical children.  Working memory problems are confounded with domain-general learning difficulties, thus these deficits may not be specific to dyscalculia but rather may reflect a greater learning deficit. Dysfunction in prefrontal regions may also lead to deficits in working memory and other executive function, accounting for comorbidity with ADHD.  (Wikipedia/dyscalculia, n.d)
 
 
 Math Anxiety
 According to the data Rubinsten and Tannock, there is clear evidence that, for  Developmental Dyscalculia (DD), math words had an anxious influence mainly when it comes to addition and multiplication arithmetic problems. What may be some of the reasons for this phenomenon? Normally developing children enter school with informal knowledge about numbers and arithmetic; knowledge that is based on their daily experiences of counting and calculation. Once entering school, however, much educational training is focused on basic multiplication and addition arithmetic facts. Consider, however, a child with DD who is innately deficient in his/her ability to process numbers, to count and to calculate. This child, from a very young age, has to answer addition and multiplication questions for which there is almost always only one correct answer. This situation, combined with the culture of solving these problems quickly, can lead students with DD towards a negative attitude style and ultimately learned helplessness to arithmetic in general (i.e., the affectively related influence that negative affective words had on solving simple arithmetic problems). Also, this situation can lead to a specific and accentuated fear and avoidance when it comes to the retrieval of addition and multiplication problems from memory (i.e., the affectively related influence that math words had on solving mainly multiplication and addition problems).
 Hembree  showed that cognitive-behavioral interventions for math anxiety had a positive influence on math achievement test scores. These findings are quite significant in terms of the relationship between math anxiety and math achievement, and specifically in relation to DD. For people with DD, childhood difficulties with numerical processes and poor math achievement intensify math anxiety, which further impedes math achievement. As educators come to appreciate the key role played by math anxiety, interventions that reduce it may become a key part of the math educational system. It might be that one of the most effective ways to reduce math anxiety is to improve math achievement from an early age through interventions focused on children with DD thus turning the cycle of failure-fear-failure to one of success-confidence-success. This is especially true if the assumption that DD is an innate condition is correct. Such programs would be an important way of helping students cope with the frustrations inherent in the learning of mathematics, and thereby improve math achievement.
 (Rubinsten & Tannock, 2010)
 
 Intervention
 To date, very few interventions have been developed specifically for individuals with dyscalculia. Concrete manipulation activities have been used for decades to train basic number concepts for remediation purposes. This method facilitates the intrinsic relationship between a goal, the learner’s action, and the informational feedback on the action. A one-to-one tutoring paradigm designed by Lynn Fuchs and colleagues which teaches concepts in arithmetic, number concepts, counting, and number families using games, flash cards, and manipulatives have proven successful in children with generalized math learning difficulties, but intervention has yet to be tested specifically on children with dyscalculia. These methods require specially trained teachers working directly with small groups or individual students. As such, instruction time in the classroom is necessarily limited. For this reason, several research groups have developed computer adaptive training programs designed to target deficits unique to dyscalculic individuals.
 Software intended to remediate dyscalculia has been developed. While computer adaptive training programs are modeled after one-to-one type interventions, they provide several advantages. Most notably, individuals are able to practice more with a digital intervention than is typically possible with a class or teacher.  As with one-to-one interventions, several digital interventions have also proven successful in children with generalized math learning difficulties
 Several digital interventions have been developed for students with dyscalculia specifically. Each attempts to target basic processes that are associated with math difficulties. Digital interventions for dyscalculia adapt games, flash cards, and manipulatives to function through technology.
 While each intervention claims to improve basic numeracy skills, the authors of these interventions do admit that repetition and practice effects may be a factor involved in reported performance gains. An additional criticism is that these digital interventions lack the option to manipulate numerical quantities. While the computer game provides the correct answer, the individual using the intervention cannot actively determine, through manipulation, what the correct answer should be. Butterworth and colleagues argued that games like The Number Bonds games, should be the direction that digital interventions move towards. Such games use manipulation activities to provide intrinsic motivation towards content guided by dyscalculia research. (Wikipedia/dyscalculia, n.d)
 
 Instructional strategies for students with Dyscalculia from DO-IT
 Rochelle Kenyon lists the following strategies for teaching a student with math-related learning disabilities.
 	Avoid memory overload. Assign manageable amounts of work as skills are learned.
 	Build retention by providing review within a day or two of the initial learning of difficult skills.
 	Provide supervised practice to prevent students from practicing misconceptions and “misrules.”
 	Make new learning meaningful by relating practice of subskills to the performance of the whole task.
 	Reduce processing demands by preteaching component skills of algorithms and strategies.
 	Help students to visualize math problems by drawing.
 	Use visual and auditory examples.
 	Use real-life situations that make problems functional and applicable to everyday life.
 	Do math problems on graph paper to keep the numbers in line.
 	Use uncluttered worksheets to avoid too much visual information.
 	Practice with age-appropriate games as motivational materials.
 	Have students track their progress.
 	Challenge critical thinking about real problems with problem solving.
 	Use manipulatives and technology such as tape recorders or calculators.
 
 This list was adapted from the following source: Garnett, K., Frank, B., & Fleischner, J. X. (1983). A strategies generalization approach to basic fact learning (addition and subtraction lessons, manual #3; multiplication lessons, manual #5). Research Institute for the Study of Learning Disabilities. New York, NY: Teacher’s College, Columbia University.
 Manitoba.ca.(n.d.) Supporting Students with Mathematics Disability. Dyscalculia  Includes Characteristics of dyscalculia and lots instructional strategies.
 Sharma, M. C. (2022), Some Remediation Principles of Dyscalculia and Acquired Dyscalculia,
 
 
 Dyscalculia: Teaching Strategies and Modifications From [Teachings in Education]  (3:05 minutes)
  One or more interactive elements has been excluded from this version of the text. You can view them online here: https://pressbooks.usnh.edu/understandingandsupportinglearnerswithdisabilities/?p=53#oembed-2 
 
 
  
 For more math accommodations and teaching strategies to, consult some of the following online articles:
 Kenyon, R, (2000) Accommodating Math Students with Learning Disabilities From https://www.ncsall.net/index.html@id=325.html
 Manitoba.ca.(n.d.) Supporting Students with Mathematics Disability. From https://www.edu.gov.mb.ca/k12/docs/support/learn_disabilities/module5.pdf
 Mathematics for Students with Learning Disabilities from Language-Minority Backgrounds: Recommendations for Teaching by Diane Torres Raborn.
 
 Assistive Technology
 Assistive technology does not “cure” a specific learning disability. These tools compensate rather than remedy, allowing a person with an LD to demonstrate their intelligence and knowledge. Adaptive technology for the person with an LD is a made-to-fit implementation. Trial and error may be required to find a set of appropriate tools and techniques for a specific individual. Ideally, a person with an LD plays a key role in selecting their technology. The teacher should help to determine what works and what does not. Once basic tools and strategies are selected, they can be “test driven,” discarded, adapted, and/or refined.  (DO-IT, n.d.)
 Assistive Tools & Technology for Dyscalculia from Number Dyslexia
 
 Living with Dsycalculia
  One or more interactive elements has been excluded from this version of the text. You can view them online here: https://pressbooks.usnh.edu/understandingandsupportinglearnerswithdisabilities/?p=53#oembed-3 
 
 [BBC The Social], (2019, Mar. 11), Living with Dyscalculia (It’s Not Just “Number Dyslexia” [Video File] From https://youtu.be/_djdPIZrFno  (3:04 minutes)
 
 Extended Reading
 Grigore, M. (2020). Towards a standard diagnostic tool for dyscalculia in school children. CORE Proceedings, 1(1). https://doi.org/10.21428/bfdb1df5.d4be3454 https://core.pubpub.org/pub/ttoew31a/release/1
 Rubinsten O (2015) Link between cognitive neuroscience and education: the case of clinical assessment of developmental dyscalculia. Front. Hum. Neurosci. 9:304. doi: 10.3389/fnhum.2015.00304  https://www.frontiersin.org/articles/10.3389/fnhum.2015.00304/full
 Sharma, M, C, (2022). Some Remediation Principles for Dyscalculia adn Acquired Dyscalculia,  From https://www.bdadyslexia.org.uk/dyscalculia/professor-mahesh-c-sharma-full-article-bda-handbook-2022 
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 Dysgraphia is a specific learning disability (SLD) as well as a transcription disability, meaning that it is a writing disorder associated with impaired handwriting, orthographic coding and finger sequencing (the movement of muscles required to write disorder.
 In the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV), dysgraphia is characterized as a learning disability in the category of written expression when one’s writing skills are below those expected given a person’s age measured through intelligence and age-appropriate education. The DSM is not clear on whether or not writing refers only to the motor skills involved in writing, or if it also includes orthographic skills and spelling.
 There are at least two stages in the act of writing: the linguistic stage and the motor-expressive-praxic stage. The linguistic stage involves the encoding of auditory and visual information into symbols for letters and written words. This is mediated through the angular gyrus, which provides the linguistic rules which guide writing. The motor stage is where the expression of written words or graphemes is articulated. This stage is mediated by Exner’s writing area of the frontal lobe. The condition can cause individuals to struggle with feedback & anticipating and exercising control over rhythm & timing throughout the writing process.
 
 Etiology
 
 The underlying causes of the disorder are not fully understood but dysgraphia is known to be a biologically based disorder with genetic and brain bases. More specifically, it is a working memory problem caused by specific neurodevelopmental dysfunction. In dysgraphia, individuals fail to develop normal connections among different brain regions needed for writing. People with dysgraphia have difficulty in automatically remembering and mastering the sequence of motor movements required to write letters or numbers. Dysgraphia is also in part due to underlying problems in orthographic coding, the orthographic loop, and graphomotor output (the movements that result in writing) by one’s hands, fingers and executive functions involved in letter writing.[3] The orthographic loop is when written words are stored in the mind’s eye, connected through sequential finger movement for motor output through the hand with feedback from the eye.
 Family history of specific learning disabilities may play a role. It’s been observed that children with developmental dysplasia, developmental dysgraphia and developmental dyslexia may be more likely to have family members with one of these conditions. Genetic studies suggest that verbal executive function tasks, orthographic skills, and spelling ability may have a genetic basis. Genes on chromosomes 6 and 15 may play some role with SLDs as they have linked to poorer reading, poorer spelling and lower phonemic awareness.
 
 Co existing conditions
 
 Dysgraphia is nearly always accompanied by other learning disabilities and/or neurodevelopmental disorders such as dyslexia, attention deficit disorder or oral and written language learning disability (OWL LD)  and this can impact the type of dysgraphia a person has. Tourette’s syndrome, ASD and dyspraxia are also common diagnoses among people with dysgraphia. Developmental dysgraphia was originally described as being a disorder that occurs solely in dyslexic individuals. Dysgraphia was not studied as a separate entity until mid-20th century, when researchers discovered there were different types that occur without dyslexia. People with dyslexia and dysgraphia experience similar synchronization difficulties and issues with spelling. However, dyslexia does not seem to impair physical writing ability or dramatically impact fine motor skills and dysgraphia does not impact reading comprehension. Methods for evaluating, managing and remedying dysgraphia are still evolving.
 (Wikipedia, n.d./Dsygraphia)
 
 The Main Types of Dysgraphia
  One or more interactive elements has been excluded from this version of the text. You can view them online here: https://pressbooks.usnh.edu/understandingandsupportinglearnerswithdisabilities/?p=56#oembed-1 
 
 [Kellane], (2021, Jan. 25). The Main Types of Dysgraphia [Video File] From https://youtu.be/k9DSzVUxKIw (2:31 minutes)
 
 Characteristics
 People with dysgraphia can often write on some level and may experience difficulty with other activities requiring reciprocal movement of their fingers and other fine motor skills, such as; tying shoes, fastening buttons or playing certain musical instruments. However, dysgraphia does not affect all fine motor skills. People with dysgraphia often have unusual difficulty with handwriting and spelling which in turn can cause writing fatigue. Unlike people without transcription disabilities, they tend to fail to preserve the size and shape of the letters they produce if they can’t look at what they are writing. They may lack basic grammar and spelling skills (for example, having difficulties with the letters p, q, b, and d), and often will write the wrong word when trying to formulate their thoughts on paper. The disorder generally emerges when the child is first introduced to writing. There is accumulating evidence that individuals with SLDs and DCD do not outgrow their disorders. Accordingly, it’s been found that adults, teenagers, and children alike are all subject to dysgraphia. Studies have shown that higher education students with developmental dysgraphia still experience significant difficulty with handwriting, fine motor skills and motor-related daily functions when compared to their peers without neurodevelopmental disorders.
 The symptoms to dysgraphia are often overlooked or attributed to the student being lazy, unmotivated, careless or anxious. The condition may also be dismissed as simply being an expression of attention deficiency or having delayed visual-motor processing. To be diagnosed with dysgraphia, one must have a cluster, but not necessarily all, of the following symptoms:
 	Poor legibility
 	Excessive erasures
 	Misuse of lines and margins
 	Poor spatial planning on paper
 	Relies heavily on vision to write
 	Irregular letter sizes and shapes
 	Frequent reliance on verbal cues
 	Inattentiveness over details when writing
 	Mixed upper case and lower-case letters
 	Switching between cursive and print letters
 	Difficulty visualizing letter formation beforehand
 	Slow writing speed or inefficient speed of copying
 	Inconsistent form and size of letters, or unfinished letters
 	Difficulty understanding homophones and what spelling to use
 	Handwriting abilities that interfere with spelling and written composition
 	Struggles with translating ideas to writing, sometimes using the wrong words altogether
 	Issues following rules of sentence structure or grammar when writing, but not when speaking
 	Tight, awkward or painful grip of writing utensil or feeling pain while writing (eg; cramps in fingers, wrist and palms)
 	Odd wrist, arm, body, or paper orientations (eg; bending arm into an L shape, holding paper down with non-dominant hand)
 	Synchronization difficulties like writing and thinking at the same time (eg; creative writing, taking notes, tapping and judging line orientation concurrently)
 
 The symptoms of dysgraphia can change as one ages. Dysgraphia may cause students emotional trauma often due to the fact that no one can read their writing, and they are aware that they are not performing to the same level as their peers. Emotional problems that may occur alongside dysgraphia include impaired self-esteem, lowered self-efficacy, reduced motivation, poorer social functioning, heightened anxiety, and depression. They may put in extra efforts to have the same achievements as their peers, but often get frustrated because they feel that their hard work does not pay off.  Dysgraphia is a hard disorder to detect as it does not affect specific ages, gender, or intelligence.  The main concern in trying to detect dysgraphia is that people hide their disability behind their verbal fluency/comprehension and strong syntax coding because they are ashamed that they cannot achieve the same goals as their peers.
 It’s not uncommon for individuals with dysgraphia to be intellectually gifted, possess a rich vocabulary and have strong comprehension of language when speaking or reading, though their disorder is often not detected or treated; which may also be in part to developmental dyslexia receiving far more academic and medical attention than developmental dysgraphia. In addition, gifted children with transcription disabilities seldom receive programming for their intellectual talents due to their difficulties in completing written assignments.
 (Wikipedia, n.d./Dsygraphia)
  One or more interactive elements has been excluded from this version of the text. You can view them online here: https://pressbooks.usnh.edu/understandingandsupportinglearnerswithdisabilities/?p=56#oembed-2 
 
 [The National Center for Learning Disabilities], (2021, Apr. 6). What is Dysgraphia? [Video File]. from https://youtu.be/jmBg_BvDL-c
 
 Interventions and Strategies
 Treatment for dysgraphia varies and may include treatment for motor disorders to help control writing movements. Helping students with dysgraphia overcome writing avoidance and accept the purpose and necessity of writing may be needed. The use of occupational therapy can be effective in the school setting, and teachers should be well informed about dysgraphia to aid in carry-over of the occupational therapist’s interventions. Treatments may address impaired memory or other neurological problems. Some physicians recommend that individuals with dysgraphia use computers to avoid the problems of handwriting. Dysgraphia can sometimes be partially overcome with appropriate and conscious effort and training. The International Dyslexia Association suggests the use of kinesthetic memory through early training by having the child overlearn how to write letters and to later practice writing with their eyes closed or averted to reinforce the feel of the letters being written. They also suggest teaching the students’ cursive writing as it has fewer reversible letters and can help lessen spacing problems, at least within words, because cursive letters are generally attached within a word.
 The National Center for Learning Disabilities suggests that children with dysgraphia be handled in a case-by-case manner with an Individualized Education Program, or provided individual accommodation to provide alternative ways of submitting work and modify tasks to avoid the area of weakness. Students with dysgraphia often cannot complete written assignments that are legible, appropriate in length and content, or within a given time. It is suggested that students with dysgraphia receive specialized instructions that are appropriate for them. Children will mostly benefit from explicit and comprehensive instructions, help translating across multiple levels of language, and review and revision of assignments or writing methods. Direct, explicit instruction in letter formation and guided practice will help students achieve automatic handwriting performance before they use letters to write words, phrases, and sentences. Some older children may benefit from the use of a personal computer or a laptop in class so that they do not have to deal with the frustration of falling behind their peers.
 It is also suggested by Berninger that teachers must decide if their focus will be on manuscript writing (printing) or keyboarding. In either case, it is beneficial that students are taught how to read cursive writing as it is used daily in classrooms by some teachers. It may also be beneficial for the teacher to come up with other methods of assessing a child’s knowledge other than written tests; an example would be oral testing. This causes less frustration for the child as they are able to get their knowledge across to the teacher without worrying about how to write their thoughts. Students with dysgraphia may benefit from special accommodation by their teachers when being required to write. Accommodations that may be helpful include, but are not limited to; offering larger pencils or pencils with special grips, supplying paper with raised lines to provide tactile feedback, allowing extra time for classwork assignments, scaling down large written assignments and breaking down long written assignments into multiple shorter assignments.
 (Wikipedia, n.d./Dsygraphia)
 National Center for Learning Disabilities (n.d) What is Dysgraphia? Retrieved from http://www.ldonline.org/article/12770/ (characteristics, interventions and strategies, AT are embedded in the strategies)
  Jones, S. (n.d.) Dysgraphia Accommodations and Modifications. From https://www.ldonline.org/ld-topics/writing-spelling/dysgraphia-accommodations-and-modifications    
 
 Assistive Technology
 Kelly, K. (n.d.). 8 tools for kids with dysgraphia. Understood for All, Inc. https://www.understood.org/articles/en/8-tools-for-kids-with-dysgraphia
 
 References
 [Kellane], (2021, Jan. 25). The Main Types of Dysgraphia [Video File] From https://youtu.be/k9DSzVUxKIw (2:31 minutes)
 [The National Center for Learning Disabilities], (2021, Apr. 6). What is Dysgraphia? [Video File]. from https://youtu.be/jmBg_BvDL-c
 Wkipedia, (n.d.) Dysgraphia from https://en.wikipedia.org/wiki/Dysgraphia
 
 Updated 7/17/22
 
	

			
			


		
	
		
			
	
		

		

								

	
				 Intellectual Disability and Developmental Disability
  Intellectual Disability…… means significantly subaverage general intellectual functioning, existing concurrently [at the same time] with deficits in adaptive behavior and manifested during the developmental period, that adversely affects a child’s educational performance.(Editor’s Note, February 2011: “Intellectual Disability” is a new term in IDEA. Until October 2010, the law used the term “mental retardation.”  In October 2010, Rosa’s Law was signed into law by President Obama.  Rosa’s Law changed the term to be used in future to “intellectual disability.” The definition of the term itself  did not change and is what has just been shown above.
 and
 Developmental Delay… …for children from birth to age three (under IDEA Part C) and children from ages three through nine (under IDEA Part B), the term developmental delay, as defined by each State, means a delay in one or more of the following areas: physical development; cognitive development; communication; social or emotional development; or adaptive [behavioral] development.
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 The following content is adapted from:Judith McKenzie, Severe to Profound Intellectual Disability: Circles of Care and Education, University of Cape Town Coursea- MOOC (CC-BY)
 DSM-5, Inellectual Disability
 According to the  Diagnostic and Statistical Manual of Mental Disorders (DSM-5), intellectual disability is a disorder with onset during the developmental period, that includes both intellectual and adaptive functioning deficits in conceptual, social, and practical domains. Although this definition may seem simple, when we unpack the statement, we begin to realize that this is quite a complex disability.
 What do we mean by intellectual functioning?  According to DSM-5, this relates to reasoning, problem solving, planning, abstract thinking, judgment, academic learning, and learning from experience, and is confirmed by both clinical assessment and individualized standardized intelligence testing.  This is where the intelligence quotient score or IQ score comes in.
 Intellectual function is only part of the disability.  The other important part is adaptive functioning, which is defined as failure to meet developmental and sociocultural standards for personal independence and social responsibility.  Without ongoing supports, the adaptive deficits limit functioning in one or more activities of daily life, such as communication, social participation, independent living, across multiple environments such as home, school, work, and community.
 
 Adaptive Behavior
 Adaptive behavior is much more about how a person manages in daily life and how they’re able to do the things that are expected of their age within their culture. The person with an intellectual disability can do much more if they get the right support.
 The AAIDD definition, states that intellectual disability is a disability characterized by significant limitations in both intellectual functioning and in adaptive behavior, which covers many everyday social and practical skills. This disability originates before the age of 18.  You can see this at face value is very similar to the three important aspects of intellectual function, adaptive function and age onset like the DSM-5 definition.
 When we take a closer look at the adaptive function, DSM-5 and AAIDD both identify three domains within their definitions. This is where we can start to get a bit of a better idea of what’s going on, these are the conceptual, social and practical domains.
 	Conceptual skills include language and literacy, money, time and number concepts and self-direction.
 	Social skills relate to interpersonal skills, social responsibility, self-esteem, gullibility, naivety, social problem solving, and the ability to follow rules or obey laws and to avoid being victimized.
 	Practical skills involve activities of daily living such as personal care, occupational skills, healthcare, travel, transportation, schedules routine, safety, use of money, and use of the telephone and those kinds of things.
 
 In the disability summary template categorizes the adaptive behaviors by the subcategories you see within the; conceptual, social skills and practical skill domains. Use the worksheet to take notes as you read the next sections which discusses adaptive behaviors in greater depth. From section 7 of the template:
 	Communication Skills
 	Self-Care
 	Social Skills
 	School/Home Living
 	Community Use 
 	Self-Management
 	Personal Health and Safety
 	Functional Academics
 	Leisure
 
 
 
 Intellectual Disability and Levels of Severity  * Specific adaptive behaviors are embedded in these levels.
 IQ tests often give a fixed idea of the child’s potential to learn. At very low levels of IQ, the scores tend to become less reliable and quite difficult to assess. They are less helpful for understanding what the child needs. You might spend a lot of time and effort trying to get an IQ score, but this doesn’t always help us in developing the child’s skills. This may be more important with less severe levels of intellectual disability.  Finally, intelligence testing can be very culturally, and class biased. Tests are not always standardized on the children who are taking them, and this can lead to a poor performance.
 The AAIDD definition, also introduces what they call additional considerations over and above intellectual functioning that need to be considered. They stress that it is important to look at the community environment that is typical of the individual’s peers and culture. This would include linguistic diversity and cultural differences in the way people communicate, move, and behave. Very importantly, they caution against only looking at a person’s deficit and state that every person, no matter what their disability, has strengths that we can build upon. The way to build on these strengths is through providing the right kind of support.
 In conclusion, when we talk about intellectual disability, we’re not just talking about an individual who has impaired reasoning and learning ability. We’re talking about a person who interacts with others in day-to-day environments, and who with support, can learn and develop.
 One of the very important considerations with intellectual disability is the severity of the disability. You might think that people with intellectual disability are all similar. But in fact, there are big differences that have an impact upon their ability to learn, as well as the support that they need. This is where the DSM-5 is helpful, as it gives a functional description of the different levels of severity.
 The DSM-5 definition states that the level of severity is best understood by looking at the function of a person rather than by just looking at IQ scores. In fact, the classification discourages determining the severity by reference to IQ. Instead of ending up with an IQ number, we get an idea of what the person can and cannot do, and more importantly, what we can do to support the child. The DSM looks at function in terms of the conceptual, social, and practical domains. We’re going to look at the four levels of intellectual disability in terms of severity, mild, moderate, severe, and profound. We will also look at them with regard to the three domains and the four levels.
 Mild intellectual disability. In the conceptual domain, in very young children there might be no obvious problems present. But when it comes to school-age children, there are difficulties in learning, academic skills, and those involving reading, writing, arithmetic, time, or money. They might need curriculum adaptation. In adults, abstract thinking, short-term memory, and functional use of academic skills are reduced. This results in a somewhat concrete way of thinking. As regards to the social functioning domain, communication, conversation, and language are more concrete or immature than expected for age. There may be difficulties in regulating their emotions and behaving in age appropriate fashion. These difficulties don’t just appear in social situations. There’s also a limited understanding on risk in social situations, and social judgment is immature for their age. The person is at risk of being manipulated by others. For our practical functioning perspective, the individual may function age appropriately in personal care but may still need some support with complex daily living tasks in comparison to their peers. As an adult, support would include shopping, transportation, home, childcare organization, nutritious food preparation, banking, and money management. Recreational skills are the same as their peers, but judgment around well-being and organizing recreation time requires support. Employment is likely to be found in jobs that do not emphasize conceptual skills. Individuals generally need support to make health care decisions and legal decisions, and to learn to perform skilled vocation competently.
 Moderate intellectual disability. From a conceptual function perspective, it is clear from the start, from an early age of the individual’s conceptual skills are well behind those of their peers. For preschoolers, their language and pre-academic skills develop slowly. For school aged children, progress in reading, writing, math and understanding of time and money develops more slowly across the school years, and the level achieved is limited compared with their peers. Such that as adults, academic skills development is typically at a primary school level. Support is required for academic skills in work and personal life. Ongoing support for the conceptual task will be required across the lifespan. In the social functioning domain, the individual relies more on the spoken word, than the written word for communication. They’re able to have close relationships and have romantic partners. However, they may not perceive or interpret social cues accurately. Social judgment and decision-making abilities are limited, and caregivers must assist the person with important life decisions. Regarding practical functioning, the individual can do most activities of daily living, if the time is taken to teach him or her to become independent and reminders may be needed. He or she can do household chores although an extended period of teaching might be needed, and ongoing supports will be needed for adult level performance. Independent employment and jobs that require limited conceptual and communication skills can be achieved, but considerable support from co-workers and supervisors and others will be needed. In recreational skills, they usually require additional support and learning opportunities over an extended period of time. Challenging behavior might be present in a significant minority and cause social problems.
 Severe intellectual disability Within a conceptual function domain, we see that the individual generally has little understanding of written language or of concepts involving number, quantity, time, and money. Caregivers need to plan extensive support for problem-solving throughout the individual’s life. Within a social functioning domain, spoken language is quite limited in terms of vocabulary and grammar. Speech may be single words or phrases and maybe supplemented through augmentative means such as gestures, signs, or pictures. Speech and communication tend to be focused on the here now within everyday events. Relationships with family members and familiar others are a great source of pleasure and help. Then in the practical domain, the individual requires support for all activities of daily living, including meals, dressing, bathing, and toileting. The individual requires supervision at all times and cannot make responsible decisions regarding their well-being without some support from others. In adulthood, participation tasks at home, recreation, and work requires ongoing support in the systems, and learning new skills, always involves long-term teaching and ongoing support. Some individuals at this level might show behaviors that are difficult to handle.
 Profound intellectual disability, in the conceptual domain, the individual has very limited conceptual skills and at best able to deal with concrete objects rather than symbols such as pictures or words. He or she may use objects for specific purposes, for self-care, work, and recreation. They can learn skills such as matching and sorting based on physical characteristics. However, there’s a high likelihood of additional motor or sensory impairments which make learning difficult. In the area of social functioning, the individual struggles with symbolic communication, speech or gesture. He or she might understand some simple instructions with gestures and expresses his or her own desires and emotions largely through non-verbal, non-symbolic communication. The individual enjoys relationships with well-known family members, caregivers, and familiar others, and initiates and responds to social interactions through gestural and emotional cues. Additional sensory and physical impairments, limit the amount and quality of social interaction. Extensive support might be needed to ensure that this interaction happens. Within the practical functioning domain, the individual is dependent on others for all aspects of daily physical care health and safety. He or she may or may not be able to participate in doing some of these activities. When the person does not have physical impairments, he or she can assist with simple chores around the home such as putting dishes away. With support, it is possible to engage him or her in vocational tasks that depend on simple actions with objects. Recreational activities may involve, listening to music, watching movies, going for walks, or water activities, all with the support of others. Additional physical and sensory impairments often limit the extent that the individual can participate in activities. Without support, they might spend a lot of time just watching others. These individuals might show difficult and disruptive behaviors in some cases.
 Now, that we have looked at all these levels, remember these levels of severity are not absolute. It might be that the child is more impaired in one domain than in another, or that they fall on the border between levels. It is also true that, children at different levels might also have very similar needs.
 
 The following text and IDEA definition above are excerpts from:  Center for Parent Information and Resources (2017). Intellectual Disability, Newark, NJ, Author. Retrieved 3.28.19 from https://www.parentcenterhub.org/intellectual / (public domain material)
 Matthew’s Story
 Matt is 15 years old. Because Matt has an intellectual disability, he has been receiving special education services since elementary school. These services have helped him tremendously, because they are designed to fit his special learning needs. Last year he started high school. He, his family, and the school took a good hard look at what he wants to do when secondary school is over. Does he want more education? A job? Does he have the skills he needs to live on his own?
 Answering these questions has helped Matt and the school plan for the future. He’s always been interested in the outdoors, in plants, and especially in trees. He knows all the tree names and can recognize them by their leaves and bark. So this year he’s learning about jobs like forestry, landscaping, and grounds maintenance. Next year he hopes to get a part-time job. He’s learning to use public transportation, so he’ll be able to get to and from the job. Having an intellectual disability makes it harder for Matt to learn new things. He needs things to be very concrete. But he’s determined. He wants to work outside, maybe in the park service or in a greenhouse, and he’s getting ready!
 
 Characteristics of Intellectual Disability?
 There are many signs of an intellectual disability. For example, children with an intellectual disability may:
 	sit up, crawl, or walk later than other children;
 	learn to talk later, or have trouble speaking,
 	find it hard to remember things,
 	not understand how to pay for things,
 	have trouble understanding social rules,
 	have trouble seeing the consequences of their actions,
 	have trouble solving problems, and/or
 	have trouble thinking logically.
 
 
 How are Intellectual Disabilities Diagnosed?
 Intellectual disabilities are diagnosed by looking at two main things. These are:
 	the ability of a person’s brain to learn, think, solve problems, and make sense of the world (called IQ or intellectual functioning); and
 	whether the person has the skills he or she needs to live independently (called adaptive behavior, or adaptive functioning).
 
 Intellectual functioning, or IQ, is usually measured by a test called an IQ test. The average score is 100. People scoring below 70 to 75 are thought to have an intellectual disability. To measure adaptive behavior, professionals look at what a child can do in comparison to other children of his or her age. Certain skills are important to adaptive behavior. These are:
 	daily living skills, such as getting dressed, going to the bathroom, and feeding one’s self;
 	communication skills, such as understanding what is said and being able to answer;
 	social skills with peers, family members, adults, and others.
 
  To diagnose an intellectual disability, professionals look at the person’s mental abilities (IQ) and his or her adaptive skills. Both of these are highlighted in the definition of this disability within our nation’s special education law, the Individuals with Disabilities Education Act (IDEA). IDEA is the federal law that guides how early intervention and special education services are provided to infants, toddlers, children, and youth with disabilities.
 Educational Considerations
 A child with an intellectual disability can do well in school, but is likely to need the individualized help that’s available as special education and related services. The level of help and support that’s needed will depend upon the degree of intellectual disability involved.
 General education. It’s important that students with intellectual disabilities be involved in, and make progress in, the general education curriculum. That’s the same curriculum that’s learned by those without disabilities. Be aware that IDEA does not permit a student to be removed from education in age-appropriate general education classrooms solely because he or she needs modifications to be made in the general education curriculum.
 Supplementary aids and services. Given that intellectual disabilities affect learning, it’s often crucial to provide supports to students with ID in the classroom. This includes making accommodations appropriate to the needs of the student. It also includes providing what IDEA calls “supplementary aids and services.” Supplementary aids and services are supports that may include instruction, personnel, equipment, or other accommodations that enable children with disabilities to be educated with nondisabled children to the maximum extent appropriate.
 Thus, for families and teachers alike, it’s important to know what changes and accommodations are helpful to students with intellectual disabilities. These need to be discussed by the IEP team and included in the IEP, if appropriate.
 Adaptive skills. Many children with intellectual disabilities need help with adaptive skills, which are skills needed to live, work, and play in the community. Teachers and parents can help a child work on these skills at both school and home.
 Transition planning. It’s extremely important for families and schools to begin planning early for the student’s transition into the world of adulthood. Because intellectual disability affects how quickly and how well an individual learns new information and skills, the sooner transition planning begins, the more can be accomplished before the student leaves secondary school.
 IDEA requires that, at the latest, transition planning for students with disabilities must begin no later than the first IEP to be in effect when they turn 16. The IEP teams of many students with intellectual disabilities feel that it’s important for these students to begin earlier than that. And they do.
 (Center for Parent Information & Resources, 2017)
 
 The following text is an excerpt from: Educational Psychology (2009). Chapter 5  Authored by: Kevin Seifert and Rosemary Sutton.  License: CC BY: Attribution  Open Textbook Library
 As a teacher, you may hear more than one term for describing students with intellectual disabilities. If the disability is mild, teachers sometimes refer to a student with the disability simply as a slow learner, particularly if the student has no formal, special supports for the disability, such as a teaching assistant hired specifically to assist the student. If the disability is more marked, then the student is more likely to be referred to either as having an intellectual disability. Keep in mind, that actual intellectual disabilities are always more than cognitive: they also involve challenges about adapting to everyday living.
 Levels and areas of support for individuals with intellectual disabilities
 Intellectual disabilities happen in different degrees or amounts, though most often are relatively mild. Traditionally the intensity or “amount” of the disability was defined by scores on a standardized test of scholastic aptitude (or “IQ test”). Because of the insensitivity of such tests to individuals’ daily social functioning, however, current trends are defining intensities by the amount of support needed by the individual. Table 13 summarizes the most commonly used scheme for this purpose, one created by the American Association on Intellectual and Developmental Disabilities (AAMR, 2002). Levels of support range from intermittent (just occasional or “as needed” for specific activities) to pervasive (continuous in all realms of living).
 Table 12: Levels and areas of support for intellectual disabilities
 [image: levels of support]
 
 General Teaching Strategies to Support Students with Intellectual Disability
 Teaching students with intellectual disabilities
 There are many specific techniques that can help in teaching students with mild or moderate intellectual disabilities, but most can be summarized into three more general strategies. The first is to give more time and practice than usual; the second is to embed activities into the context of daily life or functioning where possible; and the third is to include the child both in social and in academic activities, rather than just one or the other. Let us look briefly at each of these ideas
 Giving more time and practice than usual
 If a student has only a mild intellectual disability, he or she can probably learn important fundamentals of the academic curriculum—basic arithmetic, for example, and basic reading. Because of the disability, though, the student may need more time or practice than most other students. He or she may be able to read many words by sight (day, night, morning, afternoon, etc.), but need longer than other students to recognize and say them. Or the student may know that 2 + 3 = 5, but need help applying this math fact to real objects; you (or a helper) might need to show the student that two pencils plus three pencils make five pencils.
 Giving extra help takes time and perseverance, and can try the patience of the student (and of you, too). To deal with this problem, it may help to reward the student frequently for effort and successes with well-timed praise, especially if it is focused on specific, actual achievements; “You added that one correctly”, may be more helpful than “You’re a hard worker”, even if both comments are true. Giving appropriate praise is in turn easier if you set reasonable, “doable” goals by breaking skills or tasks into steps that the student is likely to learn without becoming overly discouraged. At the same time, it is important not to insult the student with goals or activities that are too easy or by using curriculum materials clearly intended for children who are much younger. Setting expectations too low actually deprives a student with an intellectual disability of rightful opportunities to learn—a serious ethical and professional mistake (Bogdan, 2006). In many curriculum areas, fortunately, there already existing materials that are simplified, yet also appropriate for older students (Snell, et al., 2005)  Special education teacher-specialists can often help in finding them and in devising effective ways of using them.
 Adaptive and functional skills ( & Impact on Learning)
 Students with intellectual disabilities present, especially clear examples of a universal dilemma of teaching: since there is not enough time to teach everything, how do we choose what to teach? One basis for selecting activities is to relate learning goals to students’ everyday lives and activities, just as you would with all students. This strategy addresses the other defining feature of intellectual disability, the student’s difficulties with adapting to and functioning in everyday living. In teaching addition and subtraction, for example, you can create examples about the purchasing of common familiar objects (e.g. food) and about the need to make or receive change for the purchases. Similar considerations apply to learning new reading or oral language vocabulary. Instead of simply learning words in a “basic reading” series (or reading textbook), try encouraging the student to learn words that are especially useful to the student’s own life. Often the student, not you yourself, is the best person to decide what these words actually are.
 An adaptive, functional approach can help in nonacademic areas as well. In learning to read or “tell time” on a clock, for example, try focusing initially on telling the times important to the student, such as when he or she gets up in the morning or when schools starts. As you add additional times that are personally meaningful to the student, he or she works gradually towards full knowledge of how to read the hands on a clock. Even if the full knowledge proves slow to develop, however, the student will at least have learned the most useful clock knowledge first.
 Include the student deliberately in group activities
 The key word here is inclusion: the student should participate in and contribute to the life of the class as much as possible. This means that wherever possible, the student attends special events (assemblies, field days) with the class; that if the class plays a group game, then the student with the disability is part of the game; that if classmates do an assignment as a group, then if at all possible the student is assigned to one of the groups. The changes resulting from these inclusions are real, but can be positive for everyone. On the one hand, they foster acceptance and helpfulness toward the child with the disability; classmates learn that school is partly about providing opportunities for everyone, and not just about evaluating or comparing individuals’ skills. On the other hand, the changes caused by inclusion stimulate the student with the disability to learn as much as possible from classmates, socially and academically. Among other benefits, group activities can give the student chances to practice “belonging” skills—how to greet classmates appropriately, or when and how to ask the teacher a question. These are skills, I might add, that are beneficial for everyone to learn.
 ( Seifert and Sutton, 2009)
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 Literacy Instruction for Students with Intellectual and Developmental Disability
 This chapter addresses research-based literacy instruction for students with intellectual and developmental disabilities. It begins with a discussion of these disabilities, highlighting some common impairments that exist across such disability labels which can make literacy learning a challenge. Examples are provided that outline ways to address literacy skills, specifically in the area of reading. In addition, this chapter invites teachers to consider the ways in which traditional forms of literacy instruction can result in barriers to some students’ participation in literacy learning and encourages finding ways to remove such barriers so that all students, including those with more significant forms of disability, can benefit.
 Key Takeaways
  	What it means to presume competence in the learning potential of students with intellectual and developmental disabilities, and discuss the significance in doing so.
 	Identify common barriers to literacy learning that often exist in classroom settings for students with intellectual and developmental disabilities and describe ways to remove these barriers; (UDL).
 	What are evidence-based ways to instruct students with intellectual and developmental disabilities in phonemic awareness, phonics, comprehension, vocabulary, and fluency.
 	Instructional reading activities and experiences for students with intellectual and developmental disabilities that effectively meet their needs in skill development while also maintaining their meaningful participation in the inclusive literacy classroom.
 
 
 
 Introduction
 [image: ]Students with intellectual and developmental disabilities have generally been taught literacy using a curriculum focusing on functional life skills (Katims, 2000). Through functional skills curricula, students are frequently taught to recognize and write a limited number of the sight words to support their participation in the community or at work (Mosley, Flynt, & Morton, 1997). For example, a student might be taught to recognize the words danger and exit for safety purposes and the days of the week to read a work schedule. Although learning such words would be beneficial, a functional skills approach to literacy instruction does not equip students with the skills needed to identify words beyond the specific sight words they have been taught. This inhibits their abilities to read and write for other purposes, and therefore, limits their opportunities to take part more fully in their communities (Copeland & Keefe, 2007). Students with intellectual and developmental disabilities may not be afforded other types of literacy instruction because it is often believed that they are incapable of learning other, more sophisticated aspects of literacy (Kluth & Chandler-Olcott, 2008).
 According to Joseph and Seery (2004), “The potential for individuals with [intellectual disabilities] to grasp and generalize literacy skills has been underestimated by many educators and researchers” (p. 93). Although research is still limited in the area of higher-level literacy instruction (i.e., literacy instruction that extends beyond a functional skills approach) for students with intellectual disabilities and developmental disabilities, a number of studies have shown that students with such disabilities have learned to decode words, comprehend narrative and expository texts, and write for expression (e.g., Allor, Mathes, Roberts, Jones, & Champlin, 2010; Conners, Rosenquist, Sligh, Atwell, & Kiser, 2006; Pennington, Stenhoff, Gibson, & Ballou, 2012).
 Up until quite recently, it has been difficult to determine what constitutes good evidence-based literacy instruction for students with intellectual disabilities and developmental disabilities (Lemons, Mrachko, Kostewicz, & Paterra, 2012). This difficulty is largely because much of the research done on best reading practices has not included this population of students. Further, conventional wisdom once suggested that students with intellectual and developmental disabilities might need qualitatively different instruction than their peers without disability labels. It makes sense, though, that on some level, the same type of high-quality instruction that works with other struggling students should be beneficial to any student, despite disability label. Researchers have recently begun to test this premise, and the results are promising. In this chapter, you will learn more about literacy instruction for students with intellectual and developmental disabilities and how to devise lessons to meet their individual needs in reading.
 Changing Perspectives
 There is no doubt about the importance of literacy in our society. Among other things, being literate increases one’s ability to learn independently, to gain and maintain employment, and to care for oneself. Access to literacy instruction, therefore, is imperative. Too often, however, educators and other adults in the lives of students with intellectual disability (ID) and developmental disability (DD) have assumed that these students would not be able to benefit from literacy instruction because they view the tasks involved to be too complicated or unnecessary for students with ID and DD to understand or perform. This view has led many educators to forego literacy instruction for the children or to address it in superficial ways.
 Presuming Competence
 The first step in helping a child with ID or DD to become literate is to presume competence (Biklen & Burke, 2006) in his or her abilities to gain such knowledge and skills. This means to put aside doubts and preconceived notions about what a student may be able to accomplish based on a student’s label of disability, estimates of IQ, or assumed limitations and instead, teach as if the child will learn. Put another way, to presume competence in students is to act on the belief “that all individuals can acquire valued skills if given appropriate structures and supports” (Copeland & Keefe, 2007, p. 2).
 Literacy Initiations and Access to Instruction
 While many students with ID and DD interact with texts in traditional ways, some students with such disabilities may interact with texts in ways that seem unusual or different than how students without such disabilities interact with texts. For example, some students, particularly those with autism spectrum disorder (ASD), may be interested in a book’s texture or fascinated by how a book looks when it is spun around. Other students may be interested in and insist on reading books on one specific topic for a substantial period of time. Take for example the ways in which Steven, a boy with ASD and an intellectual disability, reads for information:
 He had with him, as always, several different public library books, all related to butterflies and insects. He laid three of the books, opened, on the floor, then centered himself among them, glancing at each of the exposed pages. He then flipped to the next page of each book and repeated the process. (Kliewer & Biklen, 2001, p. 5)
 
 Students like Steven are sometimes dismissed as readers because their teachers misinterpret their unique ways of interacting with texts as indications that they are not attending to and/or are not ready for instruction involving the written word. Others feel compelled to restrict students’ access to texts that they worry might be topics of overfocus, insisting that the student read something other than books about their favorite subjects. However, students’ interactions with texts should be welcomed despite differences. A child’s spinning of a book or investigation of the book’s texture should never be taken as a sign that the child is not ready for literacy instruction. Nor should we avoid inviting them to use texts in more conventional ways. On the contrary, students will benefit from learning to use texts in the intended fashion. An important understanding, though, is that there is nothing wrong with interacting with texts in unusual ways. As long as a child is interested in texts, teachers should use the child’s interactions as a starting point for further invitations to literacy growth and also encourage the child to interact with texts in ways that are pleasing to them.
 Students with ID and DD can learn literacy skills, but a pitfall of many educators in helping the students attain literacy is to focus only on early or basic literacy skills in the absence of other more meaningful, generative, and socially-based forms of literacy. For example, a student who has not mastered the alphabet might not be invited to respond to read-alouds through discussion, drama, or art, and may be excluded from story time altogether. This is because it is often thought that students will not be able to benefit from other literacy activities until early skills are mastered. This assumption is incorrect, however, and can be detrimental to student learning. One does not need to be able to read words or even identify letters to be able to take part in classroom read-alouds and response activities, and much can be learned about literacy through taking part in such activities. Through read-alouds, for instance, students are provided with a model of fluent reading, how a story is structured, and what the purposes are for various kinds of texts. While the teaching of skills is important and should not be denied to students with disabilities, reading must also not be construed as a linear and rigid process for which only some students are able to participate (Kliewer & Biklen, 2001).
 Augmentative and Alternative Communication (AAC)
 Many students who have ID or DD also have complex communication needs (CCN). Some students may not use speech to communicate. Others may not have reliable speech, that is, speech that consistently and accurately reflects the message the speaker wishes to convey (Broderick & Kasa-Hendrickson, 2001). Some students may have reliable speech, but their speech may be difficult for others to understand. Teaching literacy skills to a student who is not verbal or who has unreliable speech can seem daunting. As teachers, we often expect students to communicate their knowledge through speaking, particularly as students learn to read. Think about how you would work with a typically-developing kindergartener on letter sounds. You would likely show the child a letter on the chalkboard or on a flashcard and ask the child to respond orally with the sound of the letter. Similarly, when meeting with a student to assess his or her reading ability, you would likely want to hear the child read a passage so you could make note of his or her strengths and struggles during oral reading. How then, can a teacher approach such important learning activities and assessments when working with a child who does not speak? How could the child show a teacher his or her competence in reading? How can a teacher determine a child’s understanding as new skills are taught?
 Augmentative and alternative communication (AAC) refers to the techniques and supports used by individuals with limitations in spoken language to enhance their ability to communicate. While these supports are often bundled under the term AAC, there are important differences in augmentative versus alternative communication. Augmentative communication refers to the techniques and supports used in addition to speech, spoken sounds, or gestures, while alternative communication refers to techniques or supports used in place of speech and gestures (Copeland & Keefe, 2007). Numerous options for AAC exist, including “manual sign language, as well as non-electronic and electronic communication devices and software options” (p. 132), which vary in complexity (e.g., high-tech, low-tech) and expense. A common high-tech AAC device used by students is the Dynavox, which is a computerized touch screen that allows users to select words and symbols indicating what they would like to communicate. The device, in turn, speaks out these choices digitally. Lower-tech supports might include teacher-created boards with letters, numbers, and/or pictures made with clip art to which students can point to communicate their needs and responses.
 Students with ID and DD can often benefit from AAC in literacy learning. In deciding which AAC supports to use, a teacher must consider the particular needs of each student. Not all supports or devices will be appropriate for all students with disabilities. It would not be appropriate, for example, to require a student to use a particular support simply because it is less expensive or already on hand. In addition, some students with limited speech may already be making use of certain AAC devices in their daily lives. If this is the case for a particular student, finding a way to incorporate that device into the child’s literacy learning will be of utmost importance. For students who have difficulty with reliable speech or producing speech that is readily understood by others, finding a way for the students to communicate their knowledge without the need to speak can be beneficial. The ways in which AAC can be used to supplement and enhance a student’s literacy learning are innumerable. Several examples will be given throughout the next section on comprehensive literacy instruction for students with ID and DD.
 Comprehensive Reading Instruction for Students with ID and DD
 This section will provide ways to instruct students with ID and DD on particular skills that are important for growth in reading. The skills have been presented separately by area so that you can both understand the main processes of reading and learn ways to teach the skills effectively when working with students. However, it is important to recognize that reading should not be treated and taught as a set of unrelated sub-skills, nor do students need to master skills in one area to take part in instruction in another area. Students must have the opportunity to experience literacy in its cohesive sense in conjunction with opportunities to work on needed skills. Students of all needs and abilities need time to experience hearing and responding to good literature, to play with language, and to take risks with new ideas and conventions. They must also be given appropriate instruction and supports on their way to learning the conventions of literacy so that they too can interact with it meaningfully.
 In 1997, Congress asked the National Institute of Child Health and Human Development (NICHD) to work in conjunction with the Department of Education to assemble a panel whose task would be to review all of the available research on teaching children to read and make recommendations for effective practices.1This panel summarized the findings in what is known as the Report of the National Reading Panel (NRP; National Institute of Child Health and Human Development [NICHD], 2000), which outlined the five areas as crucial for students to develop to become good readers: phonemic awareness, phonics, comprehension, vocabulary, and fluency. Although the NRP did not focus on students with ID and DD, other researchers have begun to investigate these areas in relation to students with ID and DD and have determined that these same areas should be addressed when teaching reading to students with more significant forms of disability as well (Allor, Mathes, Roberts, Cheatham, & Al Otaiba, 2014; Beecher & Childre, 2012). Sometimes it can be difficult to know how to teach these important aspects of reading, given a student’s difference in memory, mobility, and/or speech. This section will give you some ideas for approaching these topics using research-supported strategies.
 Phonemic Awareness
 Phonemic awareness is the understanding that spoken words can be broken down into individual sounds. Words are spoken as a single pulse of sound. When we say the word cat, for instance, we do not break the word into its individual sounds. To read words, however, a student must understand that the letters in words represent individual sounds. Before that can happen, a student must be aware that there are individual sounds in words. These individual sounds are called phonemes. In the case of cat, the phonemes are /c/, /a/, and /t/. We must help a child become aware of phonemes so that letter-sound correspondences will make sense to the child. Developing this awareness may seem simple to an adult with good literacy skills, but for a child learning to break apart sounds in spoken words for the first time, it can be surprisingly challenging (see Chapter 3 for coverage of this topic in more depth).
 Phonemic awareness instruction for students with ID and DD
 Recent research has shown that students with ID and DD can benefit from similar types of explicit (i.e., direct and structured) instruction in phonemic awareness used with other students who need extra support in developing this skill. However, to be beneficial, the instruction may need to be modified to be more concrete, such as using objects as a visual cue, or providing more than one mode of learning, such as incorporating sign language in addition to verbal instruction (Beecher & Childre, 2012). For example, when bringing students’ attention to the initial sounds of words beginning with /p/, it might be helpful to set out a small toy pig or make the sign for pig to give the student a concrete visual reminder of the sound being learned. It has also been found that students with ID and DD may need a longer amount of time to acquire phonemic awareness skills (Allor, Mathes, Roberts, Jones, & Champlin, 2010).
 In the case of a child who does not have reliable speech and/or bodily control, more creative ways are needed to help the student demonstrate his or her knowledge and understanding. Imagine for a moment working with a child who has limited reliable speech. The student can sometimes communicate a sound verbally; however, he often cannot produce the sound he is thinking of accurately enough for us to be certain that he understands. Instead of requiring the child to speak his responses aloud, one can create response boards to allow the child to point out his answers (Light & McNaughton, 2012).
 Imagine that you would like your student to be able to blend three phonemes (individual sounds) together to blend a word. Since the student has difficulty producing speech, you will want to use pictures to which the student can point. It is easy to create your own set of picture words on card stock or you can find cards that are commercially available. Next, use the picture cards to model how phonemes can be blended into words. To begin, show the child a picture, for example, of a pig. Start by saying, “Here is a picture of a pig. Listen to me say the sounds in this word. /p/ /i/ /g/… pig. Do you hear the sounds I am saying? /p/ /i/ /g/… pig. I can break apart the sounds in the word pig, like this /p/ /i/ /g/. Then I can put them back together. /p/ /i/ /g/ is pig!” You would continue this using several, clear examples. You could also cut the picture of the pig into three pieces, moving each to present a sound.
 Next, you would introduce an activity to determine if the child can identify a word given its phonemes. To do this, you can set out three picture cards in front of the child (see Figure 1). First make sure the child knows what each picture represents by pointing to each and naming it: “Here is a dog, cat, and pig.” This is an important step so that the child knows that the picture of the cat, for example, is indeed a cat and not a kitten. You may need to repeat the words, depending on the student’s memory needs. Next, you tell the student that you are going to give him three sounds that when put together will make a word. Ask him to point to the word you are making. You would then say, “/p/ /i/ /g/” and determine whether the child can select the appropriate response.
 [image: 3 pictures animals]
 As the child progresses in the ability to blend phonemes, you can make the work more challenging by requiring attention to similar phonemes rather than the very different phonemes featured in the previous example (Light & McNaughton, 2012). For example, you may wish to have a student work on attending to differences in medial (middle) vowel sounds in words. In this case, you would use three words that have the same letter sounds except for the middle sound, such as bug, big, and bag. Notice how each of these words has /b/ as the initial phoneme and /g/ as the final phoneme. Your modeling in this situation would deliberately draw the child’s attention to the change in vowel sound between such similar words. To assess the student’s understanding, you would again give the student three pictures from which to choose that correspond with our words and follow the same process described above. If you say /b/ /a/ /g/, but the child points to the bug, it indicates that the student may have trouble attending to the middle sound in the words and would require further instruction and practice in this area.
 Students with unique needs may need modifications to the above suggestions. For example, a student showing considerable difficulties with fine or gross motor skills or vision may need larger cards with which to work. If a child is having difficulty with the process, be sure that it is not the physical aspect of the task that is getting in the way. If there are barriers to the student’s participation, think creatively about or consult with others regarding how the task could be modified so that the child could successfully (but still meaningfully) take part.
 There are numerous other phonemic awareness lessons and activities that can be done to help students acquire this important literacy skill. Above is just one example of a way in which to teach and assess phoneme blending. See Table 1 for some other activities that are likely to be helpful when teaching phonemic awareness. Given the example above, consider how these activities, too, could be modified so that students with speech and/or motor differences could participate.
 	Activities 	Examples 
  Table 1. Phonemic Awareness Activities and Examples 	Sorting words by initial, medial, or final phoneme 	Give students 10 picture cards in which the pictures end with the sound /g/ or /d/. Have students sort the words into two categories by ending sound. 
 	Identifying words with a particular phoneme 	Draw students’ attention to the first sound of a word, e.g., “Fan starts with /f/.” (Be sure to say the letter sound and not the letter name.) Ask students to come up with words that start with the same sound. 
 	Segmenting words into individual phonemes 	Say a word aloud to students (e.g., sit). Demonstrate how to break the word into its individual sounds (i.e., /s/ /i/ /t/). Now give students some words to break into individual sounds. Guide students as necessary. 
 	Identifying a word after removing or adding a phoneme to it 	Say to students, “Listen to this word: pit. What happens if we take away /p/?” (Be sure to say the letter sound and not the letter name.) Demonstrate how the word will now be: it. Now go through similar words with students one word at a time. 
 	Creating a new word by replacing a phoneme in a given word 	Say to students, “Listen to this word: cat. If I take away /c/ and put /b/ in its place, we get bat. Now let’s change /b/ to /s/. What word do we get?” (Be sure to say the letter sounds and not the letter names.) Guide students as necessary. 
 	Note. If a student does not seem to be able to attend to the phonemes in the words despite instruction, you may need to start with earlier skills. Provide the student with many opportunities to play and experiment with more general sounds in language, such as rhymes, syllables, and alliteration. 
  
 Phonics
 Phonics is the study and instruction of how letters and combinations of letters represent the individual sounds (phonemes) in words and how these sounds are blended together to make words. In the English language, we have 26 letters that are used in various combinations to represent approximately 44 phonemes. Studies have shown that for students who have difficulty learning letter-sound correspondences, explicit and systematic phonics instruction is necessary (NRP, 2000). These studies have mostly been conducted with students who have learning disabilities; however, the same outcomes have been found in newer research, including students with ID and DD as well (e.g., Riepl, Marchand-Martella, & Martella, 2008; Lemons, et al., 2012). Explicit and systematic instruction in phonics means that students are taught specifically about letter-sound correspondences through carefully planned instruction. The instruction also includes modeling, along with opportunities for teacher-guided practice, beginning with those letter-sound correspondences that are most common and useful in beginning words (e.g., a, s, ch) and proceeding to those that are more complex (e.g., ow, ur, ey, -tch). Students are not expected to figure out these patterns on their own. To become adept at using letter-sound correspondences to decode, students must have many opportunities to practice using letters and letter combinations to represent the sounds of language. There are many games and activities that can be used with students to help them practice these skills in an engaging fashion (see Chapter 3 of this textbook for more examples).
 Phonics instruction for students with ID and DD
 To decode an unknown word, a child must be able to identify the correct phonemes for each of its letters, hold the phonemes in memory in the correct order, and then blend the sounds together to make a word. This can be a challenging task for any beginner but can be particularly difficult for students with ID and DD because they may have difficulty with short-term memory and/or initiation of spoken language or movement. For students with short-term memory difficulties, decoding can be very challenging because the students may have difficulty holding on to the sounds in order while decoding. By the time the students reach the ends of the words they are trying to figure out, it is common for them to have forgotten the beginning sounds (WETA Washington, DC, 2007). Additionally, many new learners find it helpful to sound out words aloud while simultaneously pointing to each letter; however, if a student cannot produce sounds or point to the letters on a page, decoding can prove quite a challenge for these reasons as well. These are only some of the issues that may arise that complicate the decoding process for students with ID and DD, but with creative means, barriers to students’ participation in phonics instruction can be reduced.
 For a child who has significant short-term memory difficulties, it is necessary to reduce the memory load for certain tasks (Allor et al., 2010). For example, when teaching phonics, it is helpful to begin with simple two-phoneme words, such as at, up, and it. As the child becomes more adept at decoding these and has practice holding phonemes in his memory, the ability to decode longer words will likely increase. Further, as time goes on, many students will be able to “chunk” information that they have learned into retrievable pieces that will lessen the burden on their memories. For example, the blend st in words such as stop and past will become easily recognizable with practice over time so that a student will not have to deliberately think about each phoneme (/s/ and /t/) each time it is encountered in a word. That is, the student’s recognition of the word part will become automatic, and thus allow more attention to be paid to decoding newer or more difficult letter combinations.
 A method for helping students with short-term memory problems learn to decode is Additive Sound-by-Sound Blending (Moats & Hall, 2010). In this technique, instead of sounding out all of the letters in a word in sequential order from left to right, and then blending them together, which is a typical blending strategy (e.g., /c/ /a/ /t/ → /cat/), the letters are blended one by one as a student moves through the word. The teacher writes the first two letters of a given word for the student to see and models how to blend those first two sounds. The teacher then writes the third letter of the word and demonstrates how to blend the first two sounds with the third sound. This continues until the last sound is blended and the word is identified. For example, in the word stop, the teacher would demonstrate how to blend the word, sound-by-sound, as follows: /s/, /st/, /stŏ/, /stop/. Each time a new letter is added, the reader starts at the beginning so that he or she has the opportunity to rehearse the previously blended phonemes as a unit, increasing the likelihood that the phonemes will be retained in memory when the end of the word is reached. With time, students can be guided to use this strategy independently.
 For students who have difficulty with speech or movement, it may be necessary to change instructional materials or the way we ask students to interact with the materials we use for decoding instruction. It is helpful to increase the font size of traditional print materials if the fine motor skills required to move from one letter to the next when finger pointing is a challenge. It may also be helpful to assist students in pointing to each subsequent letter in a word by gently guiding their hands; however, it is important to make sure that a student is comfortable with this approach before attempting it, as some students may be extremely uncomfortable with physical touch, and creating discomfort will defeat the purpose of the activity. If a student has trouble with speech while decoding, we can say the sounds for the student. As the student points (or you guide the pointing), say each sound as you move through each grapheme in the printed word. Even though the student is not doing the physical process independently, with practice, he or she can still learn the concepts necessary to decode words silently to themselves while reading.
 Students who experience difficulty with short-term memory, speech, and movement may also benefit from working with various computer programs and tablet/smart phone applications to practice decoding skills. Numerous programs and applications exist that guide students in learning to segment and blend phonemes (e.g. L’Escapadou’s Montessori Crosswords, an application for iPhone/iPad) or that will read unknown words in online stories for students, sometimes even breaking up words into their individual phonemes, to demonstrate how letters represent the sounds of language (e.g., Starfall Education’s Starfall-Learn to Read). The extent to which students can use these programs independently will vary; however, again, students can interact with the programs with a teacher when guidance is needed. See Table 2 for a list of selected iPhone/iPad applications that specifically target decoding skills.
 Table 2. Selected Phonics Applications for iPhone/iPad 	Application 	Developer 
  	Montessori Crosswords 	L’Escapadou 
 	Bob Books Reading 	Bob Books Publications 
 	Hooked on Phonics Learn to Read 	Hooked on Phonics 
 	Starfall Learn to Read 	Starfall Education 
 	Simplex Spelling Phonics series 	Pixwise Software 
 	ABC Reading Magic series 	Preschool University 
  
 Overreliance on memorization
 Because students with ID and DD have so often been taught to read by being asked to memorize words, you may encounter students who rely exclusively on this method of word identification. Although some students have been successful in learning to read to a degree with this approach, problems arise as students attempt to read more challenging texts. As text difficulty increases, complicated, unique, and multisyllabic words become more common, and one needs a reliable decoding strategy to know how to read unknown words (Copeland & Keefe, 2007). We cannot expect children to simply memorize every word that they may one day encounter, or we run the risk of relegating them to a minimum level of reading ability.
 When students are used to reading solely or almost solely through the recognition of sight words, it can be difficult to teach them to rely on letter-sound correspondences to decode words. This author once worked with a student who had memorized so many words, she could read nearly fluently at the fourth-grade level. However, the student had no strategy for identifying unknown words beyond looking at the first letter of a word and guessing. Despite this student’s ability to recognize certain lengthy words by sight, she could not decode unknown words with more than two letters. Interestingly, she could not practice newly learned letter patterns with simple words such as bat or hug, as she had memorized all of them, and therefore did not have to use her new decoding skills to read them. To encourage the student to use phonics knowledge to decode words, the student had to be instructed with non-words (or nonsense words) such as lig or rup. These words had not been memorized so she had to make use of her knowledge of phonics to figure them out. With this information, the student could eventually be taught to use the decoding strategies to figure out longer, unknown real words such as ex/pect or mis/trust.
 Comprehension and Vocabulary
 The main purpose of reading is to comprehend a text’s message or meaning. It is not enough to be able to decode the words on a page if those words do not mean anything to the reader. Decoding is an important aspect of learning to read because to independently read text, we must first be able to identify the words on a page before we can understand them; however, there is much more to reading than word identification.
 When strong readers read, they think about what they are reading (Harvey & Goudvis, 2000; Snow, 2002). They pay attention to the message of the text. When reading fiction, strong readers consider the actions of the characters, they relate those actions to their experiences, they weigh those actions against their own values, and they make predictions about what might happen next. Strong readers do not do this consciously; it just seems to happen, and is a part of the enjoyment of the reading process. However, interacting with the text in such a way is also an imperative part of making sense of the story. When weighing a character’s choices, we develop understandings of that character, including understandings that may not be specifically outlined in the text. For example, from attending to a character’s choices, we can determine whether the character is good or evil, or careful or impulsive. So much of what we understand from the text comes from thinking deeply about the reading (Pressley & Afflerbach, 1995). Strong readers also pay attention to whether or not what they are reading makes sense. When strong readers come across a sentence they do not understand, they may track back, wondering if something was misread. They may take note of vocabulary they do not know and make a decision about how to proceed (e.g., look up the word, use context to define the word, skip the word having gotten the gist of the idea).
 It is sometimes thought that readers will automatically comprehend a text’s meaning once they have learned to decode words, but this is not always the case for students with or without disabilities (Donin, 2004). Many students need instruction in learning how to think about what they read and how to monitor their own thinking. That is, they must learn how to become metacognitive about their reading and reading processes. Much research has been conducted and many activities created to address this learning need with students (see Chapter 4for more discussion on this topic).
 Comprehension and vocabulary instruction for students with ID and DD
 Students with ID and DD bring some extra challenges when learning to comprehend text. For example, students who have difficulty with working memory, which is the ability to mentally hold and manipulate information, will often have trouble remembering what they have read, so giving them strategies to maintain information in memory is important. Students with language delays and language processing difficulties might have trouble understanding certain vocabulary. In addition, a number of students, particularly those with ASD, may have trouble making inferences if they interpret language at a literal level (Kluth & Chandler-Olcott, 2008). In addressing these skills, students should have the opportunity to read, listen to, and work with quality literature and other texts that are age-appropriate, though it may be necessary to modify some aspects of the texts based on student need (Browder, Trela, & Jiminez, 2007). It is also important to note that students with ID and DD might have trouble expressing or demonstrating their understanding, which can be misinterpreted as lack of comprehension (Kluth & Chandler-Olcott, 2008).
 Recent research suggests that teaching students with ID and DD strategies to monitor their own comprehension (i.e., to become metacognitive) can be helpful (Hudson & Test, 2011; Whalon & Hanline, 2008). One way to achieve this is to conduct frequent think-alouds when reading aloud to your students (Harvey & Goudvis, 2000; Doğanay Bilgi & Özmen, 2014). During think-alouds, teachers stop reading at certain points to explain their own thinking and how they are figuring out what is going on or how they are responding to the story. For example, during a fiction read-aloud, teachers might stop to make a prediction about what might happen next. They would be explicit in talking about what was noticed in the story that has caused them to make the prediction. Similarly, for students who have difficulty with making inferences, teachers can stop at predetermined points in the text, draw students’ attention to certain clues (e.g., a character’s described expression or behavior), and specifically explain how such clues can help tell us about the characters. Students can be asked to actively participate during think-alouds as well. For example, you might ask the students, “What kind of face might someone make if he or she is up to something sneaky?” The students could then be encouraged to make a “sneaky” face, and then you could bring their attention to where the text refers to a “sly smile” or “shifty eyes.”
 Think-alouds are also helpful ways to guide students in understanding new vocabulary. You can stop after reading a sentence containing a challenging word and describe to the students how you use context to figure out the word’s meaning. You can also just stop and discuss an interesting word and encourage students to use it throughout the day. Notice how think-alouds do not require any reading to be done by the students. This is a perfect example of how to get students who are currently non-readers to interact meaningfully in literacy and work on higher-level skills.
 Another way to work with students on comprehension is to get students actively involved in conversations around text that they have read. One way to do this is through Reciprocal Teaching (Palincsar & Brown, 1984). In Reciprocal Teaching, students read and then in groups take part in discussion by predicting what will happen next, generating questions about the text, clarifying difficult parts, and summarizing what they have read. Students in such groups take one of these strategies and become the groups’ “clarifier,” “summarizer,” or other role. For example, the clarifier might explain the meaning of a challenging vocabulary word identified by the questioner and share strategies for figuring it out. Students with ID and DD may benefit from a modified form of Reciprocal Teaching (Lundberg & Reichenberg, 2013) where texts are broken into smaller portions and where students work together on one strategy at a time. Teachers can scaffold the students’ strategy usage by teaching them to begin questions with question words (e.g., who, what, where) or begin summarizing sentences with a simple set of sequencing words (e.g., first, then, last). When providing instruction in inclusive groups, such modifications can be provided as well for any students who need them.
 Students with ID and DD may also need explicit instruction around concepts and vocabulary terms to increase their comprehension (Knight, Spooner, Browder, Smith, & Wood, 2013). To teach concepts and vocabulary explicitly, Knight et al. suggest beginning with a topic (e.g., photosynthesis, civil rights, deforestation) and then choosing a set of words needed for comprehension of the given topic. Each of these words would then be taught individually, making definitions concrete by offering pictures or other visuals in the explanation and providing the students with both examples and non-examples of the terms. For instance, in teaching the term precipitation, Knight et al. incorporated pictures of clouds with rain and clouds alone. They specifically explained how only the clouds with the rain “counted” as precipitation. These authors also used graphic organizers to show the relationships between the set of words being taught, for example, placing the words precipitation, condensation, and evaporation on simple drawings of scenes with clouds and rain or snow, and using arrows to describe how one term led to the next. Students were then guided in their own completion of the graphic organizers.
 Fluency
 Another important aspect in improving comprehension is to attain fluency in reading. When a person reads with fluency, he or she can recognize words automatically, read at an appropriate pace, attend to punctuation so that reading sounds like speech, known as prosody (Rasinski, 2012), and maintain these skills throughout the length of a text, known as endurance (Deeney, 2010). Being able to read fluently allows for greater comprehension because less effort is needed in decoding the text, and therefore, more attention can be directed toward making sense of the text (Griffith & Rasinski, 2004; NRP, 2000). A common way to assess students’ fluency is to measure their oral reading fluency (ORF), which involves counting the number of words a student can correctly read in a minute. There are general guidelines for expected oral reading rates of student by instructional grade level. For example, the average fluency score for students in the middle of first grade is reading 23 words correct per minute (WCPM). This increases to about 53 for average readers by the end of first grade (Hasbrouck & Tindal, 2006).
 Fluency instruction for students with ID and DD
 Measures of ORF have been used to assess the fluency rate and fluency growth of students with ID and ASD, and such measures are appropriate when students’ disabilities do not interfere with fluent speech. For students who do not have reliable speech or for whom the physical act of speaking creates difficulty, ORF is not likely to be the best measure of these students’ reading fluency. Remember, the purpose of achieving fluency in reading is not to be a great oral reader, per se, but to read easily enough that there is thorough comprehension of the text. A student may not be able to read fluently aloud, but this does not mean that he or she cannot process text fluently in her mind. How do we know if students are reading fluently during silent reading if we cannot hear them read? Certainly determining this can be tricky, but it can be done. The Qualitative Reading Inventory-5 (Leslie & Caldwell, 2011) provides passages for which both ORF and silent reading fluency (SRF) can be determined. In giving an SRF assessment, a student’s reading is timed, and the evaluator asks the student to indicate when he or she is finished, and the number of words per minute can be calculated. To be sure that the student has actually processed the text, you can ask the student to respond (through AAC or other means) to a quick literal comprehension question or two.
 The downside to using SRF measures is that you will not get the same information about the types of struggles the student is having in decoding words or in phrasing that an oral reading fluency measure would provide, since you cannot hear the student read. Therefore, deciding which measures to use will be a matter of thinking critically about the students’ needs and what precisely it is you are trying to assess. For example, for a student with some reliable speech, it might make sense to have the student do a short read aloud for which you can do an analysis of her mistakes, and then provide the silent reading task to assess silent reading fluency.
 There is, of course, more to fluency than assessment. Once we have determined students’ reading rates, we will need to provide appropriate instruction. If a student’s rate is low, he or she may need more instruction in identifying words accurately and automatically. Therefore, interventions in decoding and recognition of irregularly spelled words will likely be beneficial. However, as discussed, fluency encompasses more than accurate decoding. For any student, with or without disabilities, providing a model of fluent reading is important (Griffith & Rasinski, 2004). Students must be given the opportunity to hear books and other texts read aloud by expert readers to begin to understand how fluent reading should sound.
 Another way to provide instruction in fluency to students with ID and DD is to have students reread texts after providing corrective feedback on areas in need of growth (Hua et al., 2012). Begin by having students read a text at their highest instructional reading levels (i.e., the highest reading level at which they can read without frustration and where errors do not have a strong negative impact on the students’ comprehension), taking note of word errors and timing them. Next, correct the word errors making sure they can correctly identify the words. Discuss with them what you noticed about their reading. Do they read word by word or in few-word phrases? Do they attend to punctuation and read with expression? Choose an area to bring to their attention and explain the adjustment you would like made. Model the adjustment if necessary. Next, have them reread the same text with the new skill in mind twice, again making note of word errors and timing them. This method will allow you to keep track of their WCPM over readings and provide direct instruction related to any particular areas of need.
 For students who have substantial issues in developing reading fluency or who need to access texts above their individual reading levels, AAC can be used to provide accommodations. For example, if a student needs to read a text for a science class that is too difficult for him or her to read fluently and independently, text-to-speech software can be used to help that student gain access to the text.
 Summary
 Until quite recently, students with ID and DD have been taught literacy skills through a functional skills curriculum, and have often not been offered access to instruction to help them learn to decode words, read with fluency, and comprehend texts. However, recent research has shown that students with ID and DD can benefit from similar types of research-based reading instruction that is recommended for students without ID and DD.
 Planning beneficial, appropriately balanced literacy instruction for students with ID and DD is not easy, but is possible. Educators must be sure not to reduce student learning to only a basic skills approach, but instead, find a way to incorporate skills into comprehensive literacy learning that includes, among other important aspects, access to quality literature, student discussion, and active participation. In addition, educators must be able to think about all of the needs and abilities their students bring to the table and orchestrate the learning of each individual child through careful planning and creativity. Educators must also find ways to break down barriers to students’ participation in literacy learning through modifications to materials and teaching approaches and through the use of AAC as appropriate.
 
 [image: math icon]Mathematics
 Meeting the needs of the student with IDD will require a deep understanding of their cognitive issues and of strategies that are best practices.
 Here is a link to a PDF/PPT by Karen Ross–Brown and Ben Satterfield, on  “Standards-based Math Instruction for Students with Intellectual Disabilities”
 It takes a look at what appropriate math instruction looks like for the student with IDD.
 	Scope and Sequence of skills aligned to standards
 	Comprehensive and Systematic progression of learning
 	Multiple hands-on math tools, methods, materials
 	Differentiated tools, materials, and instruction
 	Break skills down…slow the pace down
 
 Having all of this in perspective is necessary when planning for the inclusion of students with IDD in the general education classroom.
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				 Autism Spectrum Disorder
 Our nation’s special education law, the Individuals with Disabilities Education Act (IDEA) defines traumatic autism as…
 … a developmental disability significantly affecting verbal and nonverbal communication and social interaction, generally evident before age three, that adversely affects a child’s educational performance. Other characteristics often associated with autism are engaging in repetitive activities and stereotyped movements, resistance to environmental change or change in daily routines, and unusual responses to sensory experiences. The term autism does not apply if the child’s educational performance is adversely affected primarily because the child has an emotional disturbance.
 Center for Parent Information and Resources (2017). Categories of Disability under IDEA, Newark, NJ, Author. Retrieved 3.28.19 from https://www.parentcenterhub.org/categories/
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 Defining Autism Spectrum Disorder
 The autism spectrum is a range of neurodevelopmental conditions, primarily characterized by significant difficulties in social interactions, differences in communication, and presentations of rigid and repetitive behavior. Unusual responses to sensory input, including high or low sensitivity, sensory discrimination, and sensory-based motor impairments are also highly prevalent. It is commonly referred to as autism and officially designated autism spectrum disorder (ASD).
 A spectrum disorder is one that can manifest very differently from person to person: any given person is likely to show some, but not all of the characteristics associated with it, and may show them to very different degrees. Different autistic people might show strikingly different characteristics, and the same person may also present differently at different times.The autism spectrum was historically divided into sub-categories, but there were persistent questions over the validity of these divisions, and the most recent editions of the major English-language diagnostic manuals, Diagnostic and Statistical Manual of Mental Disorders (DSM-5-TR, published in 2022) and International Classification of Diseases (ICD-11, released in 2021 both list ASD as a single disorder.
 (Wikipedia, n.d/Autism Spectrum)
 DSM Diagnostic Criteria)
 The American Psychiatric Association’s Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition, Text Revision (DSM-5-TR), released in 2022, is the current version of the DSM. The fifth edition, DSM-5, released in May 2013, was the first to define ASD as a single diagnosis, which is continued in DSM-5-TR.ASD encompasses previous diagnoses which included Asperger disorder, childhood disintegrative disorder, PDD-NOS, and the range of diagnoses which included the word autism. Rather than distinguishing between these diagnoses, the DSM-5 and DSM-5-TR adopt a dimensional approach to diagnosing disorders that fall underneath the autistic spectrum umbrella in one diagnostic category. Within this category, the DSM-5 and the DSM includes a framework that differentiates each individual by dimensions of symptom severity, as well as by associated features (i.e., the presence of other disorders or factors which likely contribute to the symptoms, other neurodevelopmental or mental disorders, intellectual disability, or language impairment). The symptom domains are social communication and restricted, repetitive behaviors, with the option of a separate severity – the negative impact of the symptoms on the individual – being specified for each domain, rather than an overall severity. Prior to the DSM-5, the DSM separated social deficits and communication deficits into two domains. Further, the DSM-5 changed to an onset age in the early developmental period, with a note that symptoms may manifest later when social demands exceed capabilities, rather than the previous, more restricted 3 years of age. These changes continue in the DSM-5-TR.
 The DSM-5 characterizes ASD by two primary symptoms: impairments in social communication and fixated or restricted behaviors or interests and associated features. These deficits are present in early childhood (often by age 3) and lead to clinically significant functional impairment. Previously, in the DSM-IV-TR, impairments in social interactions and impairments in communication were considered two separate symptoms; however, these have been combined in the DSM-5. The restriction of onset age has also been loosened from three years of age (as per the DSM-IV-TR) to the “early development period,” with a note that symptoms may manifest later when demands exceed capabilities.
 (Wikipedia, n.d/Autism Spectrum)
 The image below from Wikimedia Commons show the three functional levels of autism.
 [image: 3 Levels of ASD]
 Etiology
 While specific causes of ASD have yet to be found, many risk factors have been identified in the research literature that may contribute to its development. These risk factors include genetics, prenatal and perinatal factors, neuroanatomical abnormalities, and environmental factors. It is possible to identify general risk factors, but much more difficult to pinpoint specific factors.
 Characteristics of ASD
 Autism has characteristics first appearing during infancy or childhood, and generally follows a steady course without remission. Autistic people may be severely impaired in some respects, but average, or even superior, in others. Overt features gradually begin after the age of six months, become established by age two or three years and tend to continue through adulthood, although often in more muted form. Other aspects, such as atypical eating, are also common, but are not essential for diagnosis.
 (Wikipedia, n.d/Autism Spectrum)
 Autism spectrum disorders are characterized by impairments in communication and social interactions, and by repetitive and stereotypic behaviors. Other characteristics might include unusual responses to sensory experiences, difficulty with transitions, and resistance to change.
 The term spectrum disorder means that the disorder can present with mild to severe characteristics. Individuals with autism can be:
 	highly intelligent or cognitively delayed;
 	highly verbal or functionally nonverbal;
 	“oddly” sociable or have no social interactions whatsoever;
 	singularly, almost obsessively, focused on one interest or appear to have no interest at all in their environment;
 	either over- or under- reactive to sensory input.
 
 Students with ASD can present some particular challenges for educators. No single individual with ASD appears characteristically just like another. In addition, social interactions and communication between students with ASD and their peers and teachers may be difficult.
 Stanley I. Greenspan, a pediatric neuropsychiatrist who specializes in autism spectrum disorders, refers to autism simply as a “disorder of relating and communicating.”
 Often students with ASD have a difficult time processing language auditorily, especially metaphors, innuendoes, and jokes. These students will struggle in a classroom environment in which much of the information is presented verbally. However, these same students sometimes have great visual memory, which can be used productively in the classroom. Students with ASD (as well as visual learners) will benefit from instruction delivered in picture icons or written sequentially.  (Pilewskie, 2009)
 Restricted and Repetitive Behaviors
 Children with ASD may exhibit repetitive or restricted behavior, including:
 	Stereotypic—repetitive movement, such as hand flapping, head rolling, or body rocking.
 	Compulsive behavior—exhibiting intention to follow rules, such as arranging objects in stacks or lines.
 	Sameness—resistance to change; for example, insisting that the furniture not be moved or sticking to an unvarying pattern of daily activities.
 	Restricted behavior—limits in focus, interest, or activity, such as preoccupation with a single television program, toy, or game.
 	Self-injury—movements that injure or can injure the person, such as eye poking, skin picking, hand biting, and head banging.
 
 (Boundless.com)
 Other Common Characteristics of ASD
 	little or no infant babbling
 	not pointing to show interest or not showing interest when something is indicated
 	limited language skills e.g. having a smaller vocabulary than peers or difficulty expressing themselves in words
 	having a reduced interest in other children or carers, possibly with more interest in objects
 	having trouble understanding other’s feelings or talking about their own feelings
 	showing interest in others, but not knowing how to play with them or relate to them
 	avoiding playing pretend games
 	unusual or limited use of toys
 	avoiding eye-contact
 	wanting to be alone
 	increased sensitivity to the smell, texture, sound, taste or appearance of things
 	being upset by changes in routine, possibly with trouble adapting to the changes
 	avoiding hugs, except when they want them
 	difficulty expressing needs using verbal speech or gestures
 	repeating words or phrases, or using them in place of typical language (I.e. scripted language, echolalia)
 	repeating actions over and over again
 	making unusual movements, expressions, actions or positions
 	apparently losing skills once held e.g. stopping using specific language
 
 In addition, a small percentage of people on the autism spectrum can exhibit notable ability, for example, in mathematics, music or artistic reproduction, which in exceptional cases is referred to as savant syndrome.[43][44]
 (Wikipedia, n.d/Autism Spectrum)
 Treatment
 There is no known cure for ASD, and treatment tends to focus on management of symptoms. The main goals when treating children with ASD are to lessen associated deficits and family distress and to increase quality of life and functional independence. No single treatment is best, and treatment is typically tailored to the individual person’s needs. Intensive, sustained special-education programs and behavior therapy early in life can help children acquire self-care, social, and job skills. The most widely used therapy is applied behavior analysis (ABA); other available approaches include developmental models, structured teaching, speech and language therapy, social skills therapy, and occupational therapy.
 There has been increasing attention to the development of evidence–based interventions for young children with ASD. Unresearched alternative therapies have also been implemented (for example, vitamin therapy and acupuncture). Although evidence-based interventions for children with ASD vary in their methods, many adopt a psychoeducational approach to enhancing cognitive, communication, and social skills while minimizing behaviors that are thought to be problematic.
 
 Go to The IRIS Center. (2014). Autism spectrum disorder: An overview for educators. Retrieved from https://iris.peabody.vanderbilt.edu/module/asd1/   
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 Universal Design for Learning  UDL
 This paper aims to provide
 suggestions for practical UDL support recommendations to enhance the utilization of research based practices to promote academic achievement through multiple forms of engagement,
 representation, and expression for children with ASD. (Denning and Moody, 2013)
 Go to:
 Denning, C. B., Moody, A. K., (2013). Supporting Students with Autism Spectrum Disorders in Inclusive Settings: Rethinking Instruction and Design. Electronic Journal for Inclusive Education, 3(1). from http://corescholar.libraries.wright.edu/cgi/viewcontent.cgi?article=1153&context=ejie
 
 General Teaching Strategies
 Teachers can visually deliver instruction in the following ways: (these are general teaching strategies)
 	Use multisensory delivery. Dramatic presentations, comics, PowerPoint presentations, overheads, movies, and online resources involve both auditory and visual processing.
 	Use color. Color-coded notebooks or colored markers and pens can help students differentiate subjects. Color can also be used to highlight directions.
 	Use visual cues. Schedules, calendars, timetables, and lists of items to complete can be placed on students’ desks. These can take a variety of forms: written, pictures or symbols, and photos. Alphabet and number lines or mnemonic devices also provide visual cues for students. Bulletin boards, banners, posters, and flashcards reinforce content area knowledge.
 	Use guided notes or other handouts to help students stay focused during verbal instruction.
 	When information must be presented verbally, teachers can support students with ASD when they: 	Demonstrate/model/act out instructions; use hand signals.
 	Complete the first examples with students.
 	Repeat instructions after allowing 10 seconds for processing time; speak slowly and clearly, modify tone and pace.
 	Put instructions in the same place always.
 	Simplify; analyze tasks and break them into small steps.
 	Provide extra time and resources.
 	Involve students in presentations.
 	Team teach.
 
 Students with ASD might also need a variety of adapted materials. Many of these adaptations fit the definition of an “assistive technology”
 	low-vocabulary books, audio and video tapes,
 	AAC (augmentative and alternative communication) devices and voice output devices,
 	talking calculators,
 	educational software designed for struggling learners or children with ASD,
 	manipulatives,
 	different types of paper – textured, graph, lined papers (raised lines, colored lines and mid-lines),
 	sticky notes,
 	a variety of writing utensils: golf pencils, magic markers, highlighters, chalk holders, pencil grips, and stamps and stamp pads,
 	slant writing boards, recipe stands,
 	desk organizers
 
 Many students with ASD are not “fond” of writing, whether they are engaged in the mechanical process itself or the slow process of translating oral language into the written word. Because so much of the curriculum output expected from students includes written work, it is imperative to have alternatives for students with ASD to demonstrate their knowledge of what has been presented in a lesson.
 The following are some alternative ideas for students with ASD to demonstrate their knowledge: (general teaching strategies)
 	oral tests
 	PowerPoint presentations
 	dramatic presentations
 	dioramas
 	graphs and diagrams
 	comic strips
 	storyboards
 	flow charts
 	sign language
 
 Special education teachers, speech-language pathologists, and occupational therapists can be a source of ideas for other instructional methods to support students in demonstrating knowledge of specific curriculum and content standards.

 
  
 Another area of concern for students with ASD is social skills – the challenge of relating to others in an acceptable manner. The social skills impairment of individuals with ASD significantly differentiates them from students with other disabilities. Instruction in these skills is imperative for students on the autism spectrum to communicate in class, build friendships, and participate in the community. Social skills impairments can be manifested in a number of ways, including:
 	lack of reciprocity, or the give-and-take of conversation,
 	inability to initiate conversation,
 	lack of spontaneous sharing of interests and enjoyment,
 	inability to take the perspective of others,
 	lack of appropriate social pragmatics (i.e., proximity to others, body language, vocal tone, interruptions, and responses to facial and other physical gestures),
 	inability to understand humor, sarcasm and innuendo,
 	monologues on the individuals’ specific interests.
 
 Social skills seem to “just come naturally” to typically developing children. But these skills need to be taught directly and practiced often by students with ASD.
 There are several proven methods that can support social skills instruction. Often these skills are taught by speech-language therapists and intervention specialists. Some of these techniques and methods include: (bold faced strategies are also considered evidenced based practices)
 	social stories,
 	role-playing,
 	video modeling,
 	labeling and recognition of emotions in self and others,
 	structured small-group instruction, including typical peers for review of learning objectives, often involving games, role-playing, and discussions (example: simple peer mediation role-playing),
 	informal groups, such as “friends groups” or “lunch bunch,” where social skills can be applied in natural settings and spontaneously facilitated for reinforcement or correction,
 	structured outdoor or indoor recess to apply social skills with or without facilitation and to measure for generalization of skills in a large setting.
 
 Many of these skills can be taught for whole-class instruction. For example, as a special education consultant for a student with Asperger Syndrome (now referred to as Level 1 autism) included in a general education fifth-grade classroom, I gave direct instruction in conflict management to that student and a couple of his classroom peers. I used scripted “conflicts” that the students role-played.
 The students were given a simple sequential procedure for conflict management. After learning the procedure and acting out several scripts, they were given written prompts for which they had to come up with their own dialogue. Once the three students became proficient in the methods, we took the role-play, scripts, and prompts to the whole fifth-grade class, where all the students participated in learning the conflict management procedures. We used the same methods, but in a shorter amount of time. All students, including the student with ASD, benefited from this method of instruction. This is an example of how social skills instruction can be taught, and generalized to a classroom setting.
 This article has just touched on some ideas to use in the areas of communication and social skills for students with ASD. It is always necessary to read a student’s IEP (Individualized Education Program) to determine the best approaches to facilitate instruction for him or her in the classroom.
 (Pilewskie, 2009)
 
 Adapted from : Dillon SR, Adams D, Goudy L, Bittner M and McNamara S (2017) Evaluating Exercise as Evidence-Based Practice for Individuals with Autism Spectrum Disorder. Front. Public Health 4:290. doi: 10.3389/fpubh.2016.00290
 Evidence-Based Practices
 While the exact definition may vary between professions, EBP can generally be defined as an instructional strategy, intervention, or teaching program that is grounded in scientifically based research (21). Within legislation, the Individuals with Disability Education Improvement Act of 2004 lacks a definition, but does imply that teachers use EBPs, mandating instructional interventions grounded in “scientifically based research,” when teaching students with disabilities (22). Conversely, the newly passed Every Student Succeeds Act of 2015 (ESSA) (3), after which the reauthorization of IDEA may be modeled, does clearly define evidence-based as:
 an activity, strategy, or intervention that—(i) demonstrates a statistically significant effect on improving student outcomes or other relevant outcomes based on—(I) strong evidence from at least 1 well-designed and well-implemented experimental study; (II) moderate evidence from at least 1 well-designed and well-implemented quasi-experimental study; or (III) promising evidence from at least 1 well-designed and well-implemented correlational study with statistical controls for selection bias; or (ii) (I) demonstrates a rationale based on high-quality research findings or positive evaluation that such activity, strategy, or intervention is likely to improve student outcomes or other relevant outcomes; and (II) includes ongoing efforts to examine the effects of such activity, strategy, or intervention (22).
 Resources from the IRIS Center module, (2016)  Autism Spectrum Disorder (2): Evidence-Based Practices https://iris.peabody.vanderbilt.edu/module/asd2/#content
  	Evidence-Based Practices      (PDF)
 	Foundational Strategies- 5 of the EBPs-reinforcement, prompting, time delay, modeling, and task analysis
 	Early Childhood: Focused Interventions
 	Supporting Elementary and Middle School Students with ASD
 	Strategies for High School and Beyond
 
 
 
 
 Assistive Technology
 Go to: Assistive Technology for Students with Autism Spectrum Disorders. from https://www.naset.org/fileadmin/user_upload/Autism_Series/Assist_tech/AssistiveTech_for_Students_W_Autism.pdf
 
 Supplementary Resources for Extended Learning
 Jorgenson, C.M. et al, (n.d). Teaching Students with Autism. Supporting Belonging/Participation/Learning, National Education Association (NEA). Retrieved from http://www.nea.org/assets/docs/Autism_Guide_final.pdf  (96 page teacher guide)
 AFIRM Modules, Autism Focused Intervention Resources and Modules, 
 The National Professional Development Center on Autism Spectrum Disorder
 Domings, Y, Crevecoeur Y. Ralabate, P. , (2014)  Universal Design for Learning: Meeting the Needs of Learners with Autism Spectrum Disorders. Retrieved from http://archive.brookespublishing.com/documents/boser-udl-for-students-with-autism.pdf
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				 Emotional Disturbance
  Our nation’s special education law, the Individuals with Disabilities Education Act (IDEA) defines emotional disturbance as…
 … a condition exhibiting one or more of the following characteristics over a long period of time and to a marked degree that adversely affects a child’s educational performance:
 (a) An inability to learn that cannot be explained by intellectual, sensory, or health factors.
 (b) An inability to build or maintain satisfactory interpersonal relationships with peers and teachers.
 (c) Inappropriate types of behavior or feelings under normal circumstances.
 (d) A general pervasive mood of unhappiness or depression.
 (e) A tendency to develop physical symptoms or fears associated with personal or school problems.
 The term includes schizophrenia. The term does not apply to children who are socially maladjusted, unless it is determined that they have an emotional disturbance.
 Center for Parent Information and Resources, (2017), Categories of Disability under IDEA. Retrieved 3.28.19 from https://www.parentcenterhub.org/categories/   public domain
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 The following section is adapted from: Center for Parent Information and Resoures, 2017), Emotional Disturbance. Retrieved 4.1.19 from https://www.parentcenterhub.org/emotionaldisturbance/  public domain
 
 The mental health of our children is a natural and important concern for us all. The fact is, many mental disorders have their beginnings in childhood or adolescence, yet may go undiagnosed and untreated for years.  (National Institute of Mental Health (NIMH), 2010).
 We refer to mental disorders using different “umbrella” terms such as emotional disturbance, behavioral disorders, or mental illness. Beneath these umbrella terms, there is actually a wide range of specific conditions that differ from one another in their characteristics and treatment. These include (but are not limited to):
 	anxiety disorders;
 	bipolar disorder (sometimes called manic-depression);
 	conduct disorders;
 	eating disorders;
 	obsessive-compulsive disorder (OCD); and
 	psychotic disorders.
 
 (Center for Parent Information and Resoures, 2017),
 
 Etiology
 According to NAMI, mental illnesses can affect persons of any age, race, religion, or income. Further:
 Mental illnesses are not the result of personal weakness, lack of character, or poor upbringing. Mental illnesses are treatable. Most people diagnosed with a serious mental illness can experience relief from their symptoms by actively participating in an individual treatment plan.
 
 Characteristics
 Some of the general characteristics and behaviors seen in children who have an emotional disturbance include:
 	Hyperactivity (short attention span, impulsiveness);
 	Aggression or self-injurious behavior (acting out, fighting);
 	Withdrawal (not interacting socially with others, excessive fear or anxiety);
 	Immaturity (inappropriate crying, temper tantrums, poor coping skills); and
 	Learning difficulties (academically performing below grade level).
 
 Children with the most serious emotional disturbances may exhibit distorted thinking, excessive anxiety, bizarre motor acts, and abnormal mood swings.
 Many children who do not have emotional disturbance may display some of these same behaviors at various times during their development. However, when children have an emotional disturbance, these behaviors continue over long periods of time. Their behavior signals that they are not coping with their environment or peers.
 (Center for Parent Information and Resoures, 2017),
 Internalizing and Externalizing Behavior
 Students with EBD are a diverse population with a wide range of intellectual and academic abilities. Males, African-Americans, and economically disadvantaged students are over-represented in the EBD population, and students with EBD are more likely to live in single-parent homes, foster homes, or other non-traditional living situations. These students also tend to have low rates of positive social interactions with peers in educational contexts. Students with EBD are often categorized as “internalizers” (e.g., have poor self-esteem, or are diagnosed with an anxiety disorder or mood disorder) or “externalizers” (e.g., disrupt classroom instruction, or are diagnosed with disruptive behavior disorders such as oppositional defiant disorder and conduct disorder). Male students may be over-represented in the EBD population because they appear to be more likely to exhibit disruptive externalizing behavior that interferes with classroom instruction. Females may be more likely to exhibit internalizing behavior that does not interfere with classroom instruction, though to what extent this perception is due to social expectations of differences in male and female behavior is unclear. In any case, it is important to note that both internalizing and externalizing behaviors can and do occur in either sex;  Students with EBD are also at an increased risk for learning disabilities, school dropout, substance abuse, and juvenile delinquency.
 A person with EBD with “internalizing” behavior may have poor self-esteem, suffer from depression, experience loss of interest in social, academic, and other life activities, and may exhibit non-suicidal self-injury or substance abuse. Students with internalizing behavior may also have a diagnosis of separation anxiety or another anxiety disorder, post-traumatic stress disorder (PTSD), specific or social phobia, obsessive–compulsive disorder (OCD), panic disorder, and/or an eating disorder. Teachers are more likely to write referrals for students that are overly disruptive. Screening tools used to detect students with high levels of “internalizing” behavior are not sensitive and are rarely used in practice. Students with EBD with “externalizing” behavior may be aggressive, non-compliant, extroverted, or disruptive.
 Students with EBD that show externalizing behavior are often diagnosed with attention deficit hyperactivity disorder (ADHD), oppositional defiant disorder (ODD), conduct disorder, and/or bipolar disorder; however, this population can also include typically developing children that have learned to exhibit externalizing behavior for various reasons (e.g., escape from academic demands or access to attention). These students often have difficulty inhibiting emotional responses resulting from anger, frustration, and disappointment. Students who “externalize” exhibit behaviors such as insulting, provoking, threatening, bullying, cursing, and fighting, along with other forms of aggression. Male students with EBD exhibit externalizing behavior more often than their female counterparts.
 (Wikipedia, n.d.)
 Characteristics of some of the most common Emotional Disturbances
  Anxiety Disorders
 We all experience anxiety from time to time, but for many people, including children, anxiety can be excessive, persistent, seemingly uncontrollable, and overwhelming. An irrational fear of everyday situations may be involved. This high level of anxiety is a definite warning sign that a person may have an anxiety disorder.
 The term “anxiety disorder” is a broad term covering several different disabilities that share the core symptom of irrational fear. These include such different disorders as generalized anxiety disorder, panic disorder, obsessive-compulsive disorder (OCD), post-traumatic stress disorder (PTSD), social anxiety disorder (also called social phobia), and specific phobias.
 According to the Anxiety Disorders Association of America,  anxiety disorders are the most common psychiatric illnesses affecting children and adults.   They are also highly treatable. Unfortunately, only about 36.9% of those affected receive treatment.
 Bipolar Disorder
 Also known as manic-depressive illness, bipolar disorder is a serious medical condition that causes dramatic mood swings from overly “high” and/or irritable to sad and hopeless, and then back again, often with periods of normal mood in between. Severe changes in energy and behavior go along with these changes in mood.
 For most people with bipolar disorder, these mood swings and related symptoms can be stabilized over time using an approach that combines medication and psychosocial treatment.
 Conduct Disorder
 Conduct disorder refers to a group of behavioral and emotional problems in youngsters. Children and adolescents with this disorder have great difficulty following rules and behaving in a socially acceptable way. (14)  This may include some of the following behaviors:
 	aggression to people and animals;
 	destruction of property;
 	deceitfulness, lying, or stealing; or
 	truancy or other serious violations of rules.
 
 Treatment will depend on the child’s symptoms, age, and general health. It will also depend on how severe the condition is. Treatment may include:
 	helping the child learn how to better solve problems, communicate, and handle stress, as well as how to control impulses and anger (what’s known as cognitive-behavioral therapy);
 	family therapy;
 	peer group therapy (to help better social and interpersonal skills); and
 	medications (although these are not typically used to treat conduct disorder).
 
 Eating Disorders
 Eating disorders are characterized by extremes in eating behavior—either too much or too little—or feelings of extreme distress or concern about body weight or shape. Females are much more likely than males to  develop an eating disorder.
 Anorexia nervosa and bulimia nervosa are the two most common types of eating disorders. Anorexia nervosa is characterized by self-starvation and dramatic loss of weight. Bulimia nervosa involves a cycle of binge eating, then self-induced vomiting or purging. Both of these disorders are potentially life-threatening.
 Binge eating is also considered an eating disorder. It’s characterized by eating excessive amounts of food, while feeling unable to control how much or what is eaten. Unlike with bulimia, people who binge eat usually do not purge afterward by vomiting or using laxatives.
 According to the National Eating Disorders Association:
 Treating an eating disorder generally involves a combination of psychological and nutritional counseling, along with medical and psychiatric monitoring. Treatment must address the eating disorder symptoms and medical consequences, as well as psychological, biological, interpersonal, and cultural forces that contribute to or maintain the eating disorder… Many people utilize a treatment team to treat the multi-faceted aspects of an eating disorder.
 Obsessive-Compulsive Disorder
 Often referred to as OCD, obsessive-compulsive disorder is actually considered an anxiety disorder (which was discussed earlier in this fact sheet). OCD is characterized by recurrent, unwanted thoughts (obsessions) and/or repetitive behaviors (compulsions). Repetitive behaviors (handwashing, counting, checking, or cleaning) are often performed with the hope of preventing obsessive thoughts or making them go away.  Performing these so-called “rituals,” however, provides only temporary relief, and not performing them markedly increases anxiety.
 A large body of scientific evidence suggests that OCD results from a chemical imbalance in the brain.  Treatment for most people with OCD should include one or more of the following:
 	A therapist trained in behavior therapy;
 	Cognitive Behavior Therapy (CBT);
 	Medication (usually an antidepressant).
 
 Psychotic Disorders
 “Psychotic disorders” is another umbrella term used to refer to severe mental disorders that cause abnormal thinking and perceptions. Two of the main symptoms are delusions and hallucinations. Delusions are false beliefs, such as thinking that someone is plotting against you. Hallucinations are false perceptions, such as hearing, seeing, or feeling something that is not there. Schizophrenia is one type of psychotic disorder.  There are others as well.
 Treatment for psychotic disorders will differ from person to person, depending on the specific disorder involved. Most are treated with a combination of medications and psychotherapy (a type of counseling)
 (Center for Parent Information and Resoures, 2017),
 
 The following section is an excerpt from: Educational Psychology. Authored by: Kevin Seifert and Rosemary Sutton. Located at:https://open.umn.edu/opentextbooks/textbooks/153 . License: CC BY: Attribution
 Because of the potentially disruptive effects of behavioral disorders,  students with emotional behavior disorders are of special concern to teachers. Just one student who is highly aggressive or disruptive can interfere with the functioning of an entire class, and challenge even the best teacher’s management skills and patience.
 General Strategies for teaching students with behavioral disorders
 The most common challenges of teaching students with behavioral disorders have to do with classroom management. Three important ideas discussed there, however, also deserve special emphasis here: (1) identifying circumstances that trigger inappropriate behaviors, (2) teaching of interpersonal skills explicitly, and (3) disciplining a student fairly.
 Identifying the circumstances that trigger inappropriate behaviors
 Dealing with a disruption is more effective if you can identify the specific circumstances or event that triggers it, rather than focusing on the personality of the student doing the disrupting. A wide variety of factors can trigger inappropriate behavior (Heineman, Dunlap, & Kincaid, 2005):
 	physiological effects—including illness, fatigue, hunger, or side-effects from medications
 	physical features of the classroom—such as the classroom being too warm or too cold, the chairs being exceptionally uncomfortable for sitting, or seating patterns that interfere with hearing or seeing
 	instructional choices or strategies that frustrate learning—including restricting students’ choices unduly, giving instructions that are unclear, choosing activities that are too difficult or too long, or preventing students from asking questions when they need help
 
 By identifying the specific variables often associated with disruptive behaviors, it is easier to devise ways to prevent the behaviors, either by avoiding the triggers if this is possible, or by teaching the student alternative but quite specific ways of responding to the triggering circumstance.
 Teaching interpersonal skills explicitly
 Because of their history and behavior, some students with behavior disorders have had little opportunity to learn appropriate social skills. Simple courtesies (like remembering to say please or thanks) may not be totally unknown, but may be unpracticed and seem unimportant to the student, as might body language (like eye contact or sitting up to listen to a teacher rather than slouching and looking away). These skills can be taught in ways that do not make them part of punishment, make them seem “preachy”, or put a student to shame in front of classmates. Depending on the age or grade-level of the class, one way is by reading or assigning books and stories in which the characters model good social skills. Another is through games that require courteous language to succeed; one that I recall from my own school days, for example, was called “Mother, May I?” (Sullivan & Strang, 2002). Still another is through programs that link an older student or adult from the community as a partner to the student at risk for behavior problems; a prominent example of such a program in the United States is Big Brothers Big Sisters of America, which arranges for older individuals to act as mentors for younger boys and girls (Tierney, Grossman, & Resch, 1995; Newburn & Shiner, 2006).
 In addition, strategies based on behaviorist theory have proved effective for many students, especially if the student needs opportunities simply to practice social skills that he has learned only recently and may still feel awkward or self-conscious in using (Algozzine & Ysseldyke, 2006). Several behaviorist techniques, including the use of positive reinforcement, extinction, generalization, and the like. In addition to these, teachers can arrange for contingency contracts, which are agreements between the teacher and a student about exactly what work the student will do, how it will be rewarded, and what the consequences will be if the agreement is not fulfilled (Wilkinson, 2003). An advantage of all such behaviorist techniques is their precision and clarity: there is little room for misunderstanding about just what your expectations are as the teacher. The precision and clarity, in turn, make it less tempting or necessary for you, as a teacher, to become angry about infractions of rules or a student’s failure to fulfill contracts or agreements, since the consequences tend already to be relatively obvious and clear. “Keeping your cool” can be especially helpful when dealing with behavior that is by nature annoying or disrupting.
 Fairness in disciplining
 Many strategies for helping a student with a behavior disorder may be spelled out in the student’s individual educational plan. The plan can (and indeed is supposed to) serve as a guide in devising daily activities and approaches with the student. Keep in mind, however, that since an IEP is akin to a legal agreement among a teacher, other professionals, a student and the student’s parents, departures from it should be made only cautiously and carefully, if ever. Although such departures may seem unlikely, a student with a behavior disorder may sometimes be exasperating enough to make it tempting to use stronger or more sweeping punishments than usual (for example, isolating a student for extended times). In case you are tempted in this direction, remember that every IEP also guarantees the student and the student’s parent’s due process before an IEP can be changed. In practice this means consulting with everyone involved in the case—especially parents, other specialists, and the student himself—and reaching an agreement before adopting new strategies that differ significantly from the past.
 Instead of “increasing the volume” of punishments, a better approach is to keep careful records of the student’s behavior and your own responses to it, documenting the reasonableness of your rules or responses to any major disruptions. By having the records, collaboration with parents and other professionals can be more productive and fair-minded, and increase others’ confidence in your judgments about what the student needs in order to fit in more comfortably with the class. In the long term, more effective collaboration leads both to better support and to more learning for the student (as well as to better support for you as a teacher!).
 (Seifert and Sutton, 2009)
 
 *Include strategies from: Interventions and Effective Practices for Student with EBD– Rotatori, A. F., Obiakor, F. E., & Bakken, J. P. (2012). Behavioral Disorders : Practice Concerns and Students with EBD, Chapter 4, pages 62-71
 
 Assistive Technology
 Research AT that supports self-management and self-regulation. This includes, awareness of one’s behavior, monitoring ones’ actions and feelings and the ability to make desired changes.
 
 More about School & Related Service
 As mentioned, emotional disturbance is one of the categories of disability specified in IDEA. This means that a child with an emotional disturbance may be eligible for special education and related services in public school. These services can be of tremendous help to students who have an emotional disturbance.
 Typically, educational programs for children with an emotional disturbance need to include attention to providing emotional and behavioral support as well as helping them to master academics, develop social skills, and increase self-awareness, self-control, and self-esteem.  A large body of research exists regarding methods of providing students with positive behavioral support (PBS) in the school environment, so that problem behaviors are minimized and positive, appropriate behaviors are fostered. (Learn more about PBIS at https://www.pbis.org/ )
 For a child whose behavior impedes learning (including the learning of others), the team developing the child’s Individualized Education Program (IEP) needs to consider, if appropriate, strategies to address that behavior, including positive behavioral interventions, strategies, and supports.
 Students eligible for special education services under the category of emotional disturbance may have IEPs that include psychological or counseling services. These are important related services available under IDEA and are to be provided by a qualified social worker, psychologist, guidance counselor, or other qualified personnel.
 Children and adolescents with an emotional disturbance should receive services based on their individual needs, and everyone involved in their education or care needs to be well-informed about the care that they are receiving. It’s important to coordinate services between home, school, and community, keeping the communication channels open between all parties involved.
 (Center for Parent Information and Resources, 2017)
 
 Supplementary Resources
 Hanover Research. (n.d.). Behavioral Support Checklists: Internalizing Behavior. Washington Association of School Administrators (WASA).
 Hanover Research, (2013). Effective Programs for Emotional Behavioral Disorders from http://psych.hsd.ca/Effective%20Programs%20for%20EBDs.pdf
 McRaney, K, Bridley, A, and Daffin, L. (2019). Behavioral Disorders in Children, CC NC SA, 4.0, https://opentext.wsu.edu/behavioral-disorders-childhood/
 NASET (n.d.) Eligibility Criteria Checklist for a Classification of Emotional Disturbance North Dakota Dept. of Public Education, (2016)
 North Dakota Dept of Public Instruction (2016) Guidelines for Serving Students with Emotional Disturbance in Educational Settings. From https://files.eric.ed.gov/fulltext/ED594653.pdf  comprehensive guidebook.
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				 Traumatic Brain Injury
 . …means an acquired injury to the brain caused by an external physical force, resulting in total or partial functional disability or psychosocial impairment, or both, that adversely affects a child’s educational performance. The term applies to open or closed head injuries resulting in impairments in one or more areas, such as cognition; language; memory; attention; reasoning; abstract thinking; judgment; problem-solving; sensory, perceptual, and motor abilities; psychosocial behavior; physical functions; information processing; and speech. The term does not apply to brain injuries that are congenital or degenerative, or to brain injuries induced by birth trauma.  
 (Center for Parent Information and Resources, 2017)
 
 The following section is adapted from: Center for Parent Information and Resources, (2015), Traumatic Brain Injury. Retrieved 4.1.19 from https://www.parentcenterhub.org/tbi/ public domain
 
 Susan’s Story
 Susan was 7 years old when she was hit by a car while riding her bike. She broke her arm and leg. She also hit her head very hard. The doctors say she sustained a traumatic brain injury. When she came home from the hospital, she needed lots of help, but now she looks fine.
 In fact, that’s part of the problem, especially at school. Her friends and teachers think her brain has healed because her broken bones have. But there are changes in Susan that are hard to understand. It takes Susan longer to do things. She has trouble remembering things. She can’t always find the words she wants to use. Reading is hard for her now. It’s going to take time before people really understand the changes they see in her.
 What is Traumatic Brain Injury?
 A traumatic brain injury (TBI) is an injury to the brain caused by the head being hit by something or shaken violently. (The exact definition of TBI, according to special education law, is given below.) This injury can change how the person acts, moves, and thinks. A traumatic brain injury can also change how a student learns and acts in school. The term TBI is used for head injuries that can cause changes (impact learning) in one or more areas, such as:
 	thinking and reasoning,
 	understanding words,
 	remembering things,
 	paying attention,
 	solving problems,
 	thinking abstractly,
 	talking,
 	behaving,
 	walking and other physical activities,
 	seeing and/or hearing, and
 	learning.
 
 The term TBI is not used for a person who is born with a brain injury. It also is not used for brain injuries that happen during birth.
 What Are the Signs of Traumatic Brain Injury?
 The signs  (characteristics) of brain injury can be very different depending on where the brain is injured and how severely. Children with TBI may have one or more difficulties, including:
 Physical disabilities: Individuals with TBI may have problems speaking, seeing, hearing, and using their other senses. They may have headaches and feel tired a lot. They may also have trouble with skills such as writing or drawing. Their muscles may suddenly contract or tighten (this is called spasticity). They may also have seizures. Their balance and walking may also be affected. They may be partly or completely paralyzed on one side of the body, or both sides.
 Difficulties with thinking: Because the brain has been injured, it is common that the person’s ability to use the brain changes. For example, children with TBI may have trouble with short-term memory (being able to remember something from one minute to the next, like what the teacher just said). They may also have trouble with their long-term memory (being able to remember information from a while ago, like facts learned last month). People with TBI may have trouble concentrating and only be able to focus their attention for a short time. They may think slowly. They may have trouble talking and listening to others. They may also have difficulty with reading and writing, planning, understanding the order in which events happen (called sequencing), and judgment.
 Social, behavioral, or emotional problems: These difficulties may include sudden changes in mood, anxiety, and depression. Children with TBI may have trouble relating to others. They may be restless and may laugh or cry a lot. They may not have much motivation or much control over their emotions.
 A child with TBI may not have all of the above difficulties. Brain injuries can range from mild to severe, and so can the changes that result from the injury. This means that it’s hard to predict how an individual will recover from the injury. Early and ongoing help can make a big difference in how the child recovers. This help can include physical or occupational therapy, counseling, and special education.
 It’s also important to know that, as the child grows and develops, parents and teachers may notice new problems. This is because, as students grow, they are expected to use their brain in new and different ways. The damage to the brain from the earlier injury can make it hard for the student to learn new skills that come with getting older. Sometimes parents and educators may not even realize that the student’s difficulty comes from the earlier injury.
 Although TBI is very common, many medical and education professionals may not realize that some difficulties can be caused by a childhood brain injury. Often, students with TBI are thought to have a learning disability, emotional disturbance, or an intellectual disability. As a result, they don’t receive the type of educational help and support they really need.
 When children with TBI return to school, their educational and emotional needs are often very different than before the injury. Their disability has happened suddenly and traumatically. They can often remember how they were before the brain injury. This can bring on many emotional and social changes. The child’s family, friends, and teachers also recall what the child was like before the injury. These other people in the child’s life may have trouble changing or adjusting their expectations of the child.
 Therefore, it is extremely important to plan carefully for the child’s return to school. Parents will want to find out ahead of time about special education services at the school. This information is usually available from the school’s principal or special education teacher. The school will need to evaluate the child thoroughly. This evaluation will let the school and parents know what the student’s educational needs are. The school and parents will then develop an Individualized Education Program (IEP) that addresses those educational needs.
 It’s important to remember that the IEP is a flexible plan. It can be changed as the parents, the school, and the student learns more about what the student needs at school.
 (Center for Parent Information and Resources, 2015)
 
 The following text is an excerpt from:
 DeMatteo CA, Randall S, Lin C-YA and Claridge EA (2019) What Comes First: Return to School or Return to Activity for Youth After Concussion? Maybe We Don’t Have to Choose. Front. Neurol. 10:792. doi: 10.3389/fneur.2019.00792 This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY).
 
 Concussion
 Concussion has become an epidemic in children and youth. The number of reported head injuries in Emergency Departments among youth playing sport has increased in the past decade by over 40% . The symptoms of concussions can often interfere with participation and performance in home, school, and community activities. The current consensus for standard concussion management is the six-stage Berlin Return to Play recommendations. This statement and much of the literature now suggest a more conservative approach to the management of children/youth with concussion. It is, however, still unclear as to what “more conservative” entails. When they are symptomatic, children and youth are advised to rest for 48 hours, then gradually resume regular activity with incremental increases in physical and cognitive activity within symptom tolerance. Depression and anxiety may result as a secondary sequelae if youth are socially isolated and removed from normal activity and participation for prolonged periods of time. Prolonged rest can lengthen recovery time and contribute to deconditioning, therefore protocols for children must contain a balance of activity and rest to promote physical, emotional and cognitive recovery.
 Both Return to School (RTS) and Return to Activity/Play  (RTA) protocols for pediatric concussion management should be conservative and individualized. A number of protocols guiding families and youth through progressive recovery steps for safe Return to School (RTS) and Return to Activity/Play (RTA) have now been developed, are widely-accepted and are important aspects of pediatric concussion management.
 Download Return to School Guidelines https://www.frontiersin.org/articles/10.3389/fneur.2019.00792/full#supplementary-material
 Youth return to school faster than they return to play in spite of the self-reported, school-related symptoms they experience while moving through the protocols. Youth can progress simultaneously through the RTS and RTA protocols during the early stages 1–3. Considering the numbers of youth having school difficulties post-concussion, full contact sport, stage 6, of RTA, should be delayed until full and successful reintegration back to school has been achieved. In light of the huge variability in recovery, determining how to resume participation in activities despite ongoing symptoms is still the challenge for each individual child. There is much to be learned with further research needed in this area
 *Research sample mean age of the research is “46% male, 13 yrs. of age.
 (DeMatteo, Randall, and Lin, 2019)
 The Full article and references can be accessed at: https://www.frontiersin.org/articles/10.3389/fneur.2019.00792/full#h14
 
 Optional Extended Learning / Teacher Recources
 	From the Wisconsin Department of Public Instruction Mild Brain Injury Brochure for Educators
 	Colorado Dept. of Education, (2012). Brain Injury in Children and Youth A Manual for Educators. Retrieved from  http://www.cde.state.co.us/cdesped/tbi_manual_braininjury
 	Brain Injury Association of VA, (2013) Brain Injury and the Schools: A Guide for Educators, Ch. B & C, Educational Implications. Retrieved from http://www.doe.virginia.gov/special_ed/disabilities/traumatic_brain_injury/brain_injury_schools.pd
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				 Orthopedic Impairments
 … …means a severe orthopedic impairment that adversely affects a child’s educational performance. The term includes impairments caused by a congenital anomaly, impairments caused by disease (e.g., poliomyelitis, bone tuberculosis), and impairments from other causes (e.g.,cerebral palsy, amputations, and fractures or burns that cause contractures).
 Center for Parent Information and Resources, (2017), Categories of Disability under IDEA. Newark, NJ, Author, Retrieved 3.28.19 from https://www.parentcenterhub.org/categories/   public domain
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 Educational Orthopedic Impairment (OI)
 Educational Orthopedic Impairment (OI) means there is a motor disability stemming from, a medical condition such as cerebral palsy, spinal bifida, muscular dystrophy or a traumatic injury that adversely affects the child’s ability to access their education.
 OI is a medical diagnosis and only becomes an IDEA disability if the OI adversely affects the students access to education. Not all students who have disabilities require specialized instruction. For students with disabilities who do require specialized instruction, the Individuals with Disabilities Education Act (IDEA) controls the procedural requirements, and an IEP is developed. The IDEA process is more involved than that of Section 504 of the Rehabilitation Act and requires documentation of measurable growth. For students with disabilities who do not require specialized instruction, but need the assurance that they will receive equal access to public education and services, a document is created to outline their specific accessibility requirements. Students with 504 Plans do not require specialized instruction, but, like the IEP, a 504 Plan should be updated annually to ensure that the student is receiving the most effective accommodations for his/her specific circumstances. (DO-I&, 2022)
 Students with Disabilities and Section 504 of the Rehabilitation Act of 1973 from https://www.pacer.org/parent/504/
 
 Characteristics and Impact on Learning
 Heller and Swinehart- Jones (2003) categorize the characteristics of OI by
 Types of Orthopedic Impairment
 	Neuromotor (ex. cerebral palsy, spina bifida)
 	Degenerative Diseases (ex. muscular dystrophy)
 	Musculoskeletal Disorders (ex limb deficiency, juvenile rheumatoid arthritis)
 
 Heller and Swinehart- Jones (2003) categorize the characteristics of these types of OI by the related functional limitations and psychosocial and environmental factors and how these issues impact learning.
 Heller, K.W., & Swinehart-Jones, D. (2003). Supporting the Educational Needs of Students with Orthopedic Impairments. Physical Disabilities: Education and Related Services, 22(1), 3–24. from http://files.eric.ed.gov/fulltext/EJ678650.pdf
 
 Mobility
 Let’s take a closer look at the impact of mobility on the student with OI.
 Many types of orthopedic or neuromuscular impairments can impact mobility. These include, but are not limited to amputation, paralysis, cerebral palsy, stroke, multiple sclerosis, muscular dystrophy, arthritis, and spinal cord injury. Mobility impairments range from lower body impairments, which may require use of canes, walkers, or wheelchairs, to upper body impairments that may include limited or no use of the upper extremities and hands.
 Mobility impairments can be permanent or temporary. A broken bone or surgical procedure can temporarily impact a student’s ability to walk independently and travel between classroom buildings in a timely manner. Likewise, some students may be ambulatory with a walker for short distances within a classroom, but may need a wheelchair or scooter for longer distances.
 Mobility impairments can impact students in several ways. Some students may take longer to get from one class to another, enter buildings, or maneuver in small spaces. In some cases physical barriers may inhibit entry into a building or room. Accessible transportation may also be required for students to get to fieldwork sites.
 A mobility impairment may impact, to varying degrees, a student’s ability to manipulate objects, turn pages, write with a pen or pencil, type at a keyboard, and/or retrieve research materials. Medical conditions such as Arthritis or repetitive stress injuries can impact fine motor abilities and decrease endurance for longer assignments. A student’s physical abilities may also vary from day to day.
 Examples of accommodations for students with mobility impairments include:
 	accessible locations for classrooms, labs, work sites, and field trips
 	wide aisles and uncluttered work areas
 	adjustable height and tilt tables
 	all equipment located within reach
 	note takers, scribes, and lab assistants
 	group lab or work assignments
 	extended exam time or alternative testing arrangements
 	computers with speech input, Morse code, and alternative keyboards
 	access to disability parking spaces, wheelchair ramps, curb cuts, and elevators
 	course and program materials available in electronic format
 	When speaking with a student in a wheelchair for more than a few minutes, sit down or move back to create a more comfortable angle for conversation.
 
 (DO-IT, 2022)
 
 Instructional Strategies and Interventions
 Heller, K.W., & Swinehart-Jones, D. (2003). Supporting the Educational Needs of Students with Orthopedic Impairments. Physical Disabilities: Education and Related Services, 22(1), 3–24. from http://files.eric.ed.gov/fulltext/EJ678650.pdf  (includes information on characteristics, impact on learning, adaptive behavior, UDL, interventions/strategies and AT)
 
 In order to access the general education curriculum, the focus will be on setting up an accessible learning environment. This will include seating arrangements that maximize access to learning materials.
 
 Assistive Technology
 Much of the assistive technology for students with OI will focus on access to educational materials and the learning environment. An elevator or ramp provides access to spaces when a staircase is insurmountable for someone who uses a wheelchair. Similarly, specialized hardware and software, called assistive or adaptive technology, allows people with mobility impairments to use computers. These tools allow a person with limited, uncontrollable, or no hand or arm movement to successfully perform in school and job settings. Assistive technology can allow a person with a mobility impairment to use all of the capabilities of a computer.
 While it is helpful to recognize the specific limitations of an individual, it is more important to focus on the task to be completed and how his abilities, perhaps assisted with technology, can be used to accomplish the goal or task. Work closely with the person with a mobility impairment to first determine what he needs or desires to accomplish by using a computer. Specific accommodations can then be explored that provide access to software or to a specific device, such as a keyboard or mouse.
 The specific need for assistive technology is unique to the individual. Trial and error may be required to find a set of appropriate tools and techniques. The person with a mobility impairment should play a key role in determining her goals and needs when selecting her assistive technology. Once basic tools and strategies are initially selected, she can test drive, discard, adapt, and refine. The end user of the technology should ultimately determine what works best.
 Environmental Access
 Before a person can use a computer, they need to get within effective proximity of the workstation. Aisles, doorways, and building entrances must be wheelchair accessible. Other resources such as restrooms, and classroom areas should be accessible as well. Don’t overlook a simple barrier such as a single step or narrow doorway.
 Furniture
 Proper seating and positioning is important for a student to access a computer, or share a table with their peers. Specialized computer technology is of little value if the student cannot physically activate these devices due to inappropriate positioning. A person for whom this is an issue should needs an  occupational therapist to ensure that correct posture and successful control of devices can be achieved and maintained.
 Flexibility in the positioning of keyboards, computer screens, and table height is important. As is true for any large group, people with mobility impairments come in all shapes and sizes. It is important that keyboards can be positioned at a comfortable height and monitors can be positioned for easy viewing. An adjustable table can be cranked higher or lower, either manually or with a power unit, to put the monitor at a proper height. Adjustable trays can move keyboards up and down and tilt them for maximum typing efficiency. Be sure to consider simple solutions to furniture access. For example, wood blocks can raise the height of a table and a cardboard box can be used to raise the height of a keyboard on a table.
 Keyboard Access
 The keyboard can be the biggest obstacle to computing for a student with a mobility impairment. Fortunately, those who lack the dexterity or range of motion necessary to operate a standard keyboard have a wide range of options from which to choose. Pointers can be held in the mouth or mounted to a hat or headgear and used to press keys on a standard keyboard. Repositioning the keyboard to the floor can allow someone to use his feet instead of his hands for typing.
 Consider using the features common in popular word processors, such as Microsoft Word, to ease text entry. The Accessibility Options control panel in current versions of Microsoft Windows contains a variety of settings that can make a standard keyboard easier to use.
 A keyguard is a plastic or metal shield that fits over a standard keyboard. Holes are drilled into the guard to help an individual with poor dexterity or hand control press only the desired key without inadvertently pressing other keys. Keyguards are available from a variety of manufacturers (e.g., Don Johnston).
 Alternative keyboards can be considered for a person who cannot effectively operate a regular keyboard despite changing settings or using a keyguard. For people who have limited range of motion, a mini-keyboard (Tash) may be considered. If a person has good range of motion and poor dexterity, a keyboard with extra-large keys can offer a good solution.
 When physically activating a keyboard—whether through changing the settings or switching to an alternative keyboard—is not possible, evaluate the utility of a virtual keyboard. A virtual keyboard appears on the computer screen as a picture of a keyboard. A mouse, trackball, or alternative pointing system activates the keys on the screen and inserts the appropriate keystrokes into the desired program. A person can enter text by clicking on specific keys on the keyboard image. Modifier keys such as Ctrl and Alt can also be accessed, as can the function keys. Some virtual keyboards incorporate word prediction (see below) to increase entry speed and may include alternate layouts in addition to the traditional “QWERTY” layout found on standard keyboards.
 When a person’s mobility impairment prevents the use of a standard keyboard or mouse, using a switch may be a possibility. Switches come in a nearly limitless array and can be controlled with nearly any body part. Switches can be activated with a kick, swipe of the hand, sip and puff by mouth, head movement, eyeblink, or touch. Even physical closeness can activate a proximity switch. These switches work in concert with a box or emulator that sends commands for the keyboard or mouse to the computer. While switch input may be slow, it allows for independent computer use for some people who could not otherwise access a computer.
 Word prediction programs prompt the user with a list of likely word choices based on words previously typed. Some word prediction software automatically collects new words as they are used and considers a person’s common vocabulary when predicting words in the future.
 Alternative Pointing Systems
 With the advent of graphically-oriented operating systems, it is vital to have access to a mouse or an alternative pointing device. For those who lack the coordination to use a standard mouse, there are many alternatives to consider. Trackballs are a good first choice; the control surface can be easier to manipulate and the buttons can be activated without affecting the pointer position. Some trackballs offer additional buttons that add functionality such as double-clicking, click and hold, and other commands, and can be programmed to a person’s specific needs. A simple accommodation for use of a pointer by someone who can’t use his hands, but can move his feet is to place a standard mouse or trackball on the floor.
 Technology is always advancing and there may be newer options availabl
 Low-tech
 Not all assistive technology for people with OI is computer-based. The use of such common items as adhesive Velcro to mount switches or power controls can provide elegantly simple solutions to computer access barriers. Simple items like a slant board or cup holder. Often, tools of one’s own making provide the most effective and comfortable accommodations.
 (DO-IT, 2012)
 Watch Video (8:12 minutes)
 Students with mobility impairments talk about the assistive technology they use in educational settings. Students share information about a variety of technology such as adaptive keyboards, speech-to-text products, and more.
  One or more interactive elements has been excluded from this version of the text. You can view them online here: https://pressbooks.usnh.edu/understandingandsupportinglearnerswithdisabilities/?p=71#oembed-1 
 
 TheDOIT Center, (2019) Our Technology for Equal Access: Mobility Impairments [Video File], from https://youtu.be/HYz5kZgmLkE
 
 Related Service Providers
 Middleton, A.  (n.d.) Orthopedic Impairment Brochure  (good resource for general overview and Related Service Providers. The Effects of Disability section relates to adaptive behaviors and OI)
 
 The following text is an excerpt from: Center for Parent Information and Resources, (2017), Cerebral Palsy, Newark, NJ, Author, Retrieved 4.1.19 from https://www.parentcenterhub.org/cp/  public domain
 Cerebral palsy and spina bifida are two common types of orthopedic impairments. We will take look at two profiles of students with these OIs.
 Cerebral Palsy- Jennifer’s Story
 Jen was born 11 weeks early and weighed only 2½ pounds. The doctors were surprised to see what a strong, wiggly girl she was. But when Jen was just a few days old, she stopped breathing and was put on a ventilator. After 24 hours she was able to breathe on her own again. The doctors did a lot of tests to find out what had happened, but they couldn’t find anything wrong. The rest of Jen’s time in the hospital was quiet, and after two months she was able to go home. Everyone thought she would be just fine.
 At home, Jen’s mom noticed that Jen was really sloppy when she drank from her bottle. As the months went by, Jen’s mom noticed other things she didn’t remember seeing with Jen’s older brother. At six months, Jen didn’t hold her head up straight. She cried a lot and would go stiff with rage. When Jen went back for her six-month checkup, the doctor was concerned by what he saw and what Jen’s mom told him. He suggested that Jen’s mom take the little girl to a doctor who could look closely at Jen’s development.
 Jen’s mom took her to a developmental specialist who finally put a name to all the little things that hadn’t seemed right with Jen–cerebral palsy.
 What is CP?
 Cerebral palsy—also known as CP—is a condition caused by injury to the parts of the brain that control our ability to use our muscles and bodies. Cerebral means having to do with the brain. Palsy means weakness or problems with using the muscles. Often the injury happens before birth, sometimes during delivery, or, like Jen, soon after being born.
 CP can be mild, moderate, or severe. Mild CP may mean a child is clumsy. Moderate CP may mean the child walks with a limp. He or she may need a special leg brace or a cane. More severe CP can affect all parts of a child’s physical abilities. A child with moderate or severe CP may have to use a wheelchair and other special equipment.
 Sometimes children with CP can also have learning problems, problems with hearing or seeing (called sensory problems), or intellectual disabilities. Usually, the greater the injury to the brain, the more severe the CP. However, CP doesn’t get worse over time, and most children with CP have a normal life span.
 What About Treatment?
 With early and ongoing treatment the effects of CP can be reduced. Many children learn how to get their bodies to work for them in other ways. For example, one infant whose CP keeps him from crawling may be able to get around by rolling from place to place. Typically, children with CP may need different kinds of therapy, including:
 Physical therapy (PT), which helps the child develop stronger muscles such as those in the legs and trunk. Through PT, the child works on skills such as walking, sitting, and keeping his or her balance.
 Occupational therapy (OT), which helps the child develop fine motor skills such as dressing, feeding, writing, and other daily living tasks.
 Speech-language pathology (S/L), which helps the child develop his or her communication skills. The child may work in particular on speaking, which may be difficult due to problems with muscle tone of the tongue and throat.
 All of these are available as related services in both early intervention programs (for very young children) and special education (for school-aged children).
 Children with CP may also find a variety of special equipment helpful. For example, braces (also called ankle-foot orthoses, or “AFOs”) may be used to hold the foot in place when the child stands or walks. Custom splints can provide support to help a child use his or her hands. A variety of therapy equipment and adapted toys are available to help children play and have fun while they are working their bodies. Activities such as swimming or horseback riding can help strengthen weaker muscles and relax the tighter ones.
 New medical treatments are being developed all the time. Sometimes surgery, Botox injections, or other medications can help lessen the effects of CP, but there is no cure for the condition. It’s also important to understand that cerebral palsy is not contagious, not inherited, and not progressive.  The symptoms will differ from person to person and change as children and their nervous systems mature. (Healthcommunities.com, 2007)
 What About School?
 A child with CP can face many challenges in school and is likely to need individualized help. Fortunately, states are responsible for meeting the educational needs of children with disabilities.
 For children up to the 3rd birthday, services are provided through an early intervention system. Staff work with the child’s family to develop what is known as an Individualized Family Services Plan, or IFSP. The IFSP will describe the child’s unique needs as well as the services the child will receive to address those needs. The IFSP will also emphasize the unique needs of the family, so that parents and other family members will know how to help their young child with CP. Early intervention services may be provided on a sliding-fee basis, meaning that the costs to the family will depend upon their income.
 For school-aged children, including preschoolers, special education and related services will be provided through the school system. School staff will work with the child’s parents to develop an Individualized Education Program, or IEP. The IEP is similar to an IFSP in that it describes the child’s unique needs and the services that have been designed to meet those needs. Special education and related services, which can include PT, OT, and speech-language pathology, are provided at no cost to parents. In addition to therapy services and special equipment, children with CP may need what is known as assistive technology. Examples of assistive technology include:
 	Communication devices, which can range from the simple to the sophisticated. Communication boards, for example, have pictures, symbols, letters, or words attached. The child communicates by pointing to or gazing at the pictures or symbols. Augmentative communication devices are more sophisticated and include voice synthesizers that enable the child to “talk” with others.
 	Computer technology, which can range from electronic toys with special switches to sophisticated computer programs operated by simple switch pads or keyboard adaptations.
 
 The ability of the brain to find new ways of working after an injury is remarkable. Even so, it can be difficult for parents to imagine what their child’s future will be like. Good therapy and handling can help, but the most important “treatment” the child can receive is love and encouragement, with lots of typical childhood experiences, family, and friends. With the right mix of support, equipment, extra time, and accommodations, all children with CP can be successful learners and full participants in life.
 (Center for Parent Information and Resources, CP, 2017)
 
 Spina Bifida Juan José’s Story
 This story comes to you from the Real Stories collection of the Spina Bifida Association.
 I remember when the doctors told me my child had hydrocephalus and myelomeningocele and that he would not be able to do anything that another child would do. I was devastated to say the least!
 Through the years, my son has proven them wrong time and time again by overcoming obstacles that having Spina Bifida can give. He spoke his first sentence at nine months old, he crawled on time, he used a wheelchair for the first time at 12 months old. My son is now an honor student in “regular” education classes and very active in wheelchair sports. He has many friends and excels in everything that he does.
 About Spina Bifida
 Spina bifida is one of the most common birth defects in the United States, affecting some 1,500 babies each year. 2 Spina bifida happens during the first month or so of pregnancy and means that the baby’s spine did not close completely. Damage to the nerves and the spinal cord may result.
 Characteristics and Health Considerations
 The effects of spina bifida vary from person to person, depending on the type involved. Children born with spina bifida occulta typically have few symptoms or adverse effects from the condition. As we mentioned, many may never even know that they have it. Those with meningocele, also a mild form, may be only minimally affected as well.
 The effects of myelomeningocele, the most serious form of spina bifida, may include:
 	muscle weakness or paralysis below the area of the spine where the incomplete closure (or cleft) occurs,
 	loss of sensation below the cleft, and
 	loss of bowel and bladder control.
 
 Educational Implications
 Quite often, children with myelomeningocele will need to have a series of operations throughout their childhood and school years. School programs should be flexible to accommodate these special needs.
 Many children with myelomeningocele need training to learn to manage their bowel and bladder functions. Some require catheterization, or the insertion of a tube to permit passage of urine.
 The courts have held that clean, intermittent catheterization is necessary to help the child benefit from and have access to special education and related services. A successful bladder management program can be incorporated into the regular school day. Many children learn to catheterize themselves at a very early age.
 In some cases, children with spina bifida who also have a history of hydrocephalus experience learning problems. They may have difficulty with paying attention, expressing or understanding language, and grasping reading and math. Early intervention with children who experience learning problems can help considerably to prepare them for school.
 Successful integration of a child with spina bifida into school sometimes requires changes in school equipment or the curriculum. In adapting the school setting for the child with spina bifida, architectural factors should be considered. Section 504 of the Rehabilitation Act of 1973 requires that programs receiving federal funds make their facilities accessible. This can occur through structural changes (for example, adding elevators or ramps) or through schedule or location changes (for example, offering a course on the ground floor).
 Children with myelomeningocele need to learn mobility skills, and often require the aid of crutches, braces, or wheelchairs. It is important that all members of the school team and the parents understand the child’s physical capabilities and limitations.
 Families and teachers can play a key role in promoting the personal growth and independence of children with spina bifida. The foundations of that independence are laid a step at a time.
 (Center for Parent Information and Resources, 2015)
 
 Supplementary Resources
 	Henry Country Schools (n.d.) Program Guidance: Orthopedically Impaired. from https://schoolwires.henry.k12.ga.us/cms/lib/GA01000549/Centricity/Domain/50/OI%20Program%20Guidance%20Website%20Guidance.pdf 
 	TN Department of Education. (2018, November). Orthopedic Impairment Evaluation Guide. from https://www.tn.gov/content/dam/tn/education/special-education/eligibility/se_orthopedic_impairment_evaluation_guidance.pdf
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				 Other Health Impairments
 Other health impairment means having limited strength, vitality, or alertness, including a heightened alertness to environmental stimuli, that results in limited alertness with respect to the educational environment, that—
 (i) Is due to chronic or acute health problems such as asthma, attention deficit disorder or attention deficit hyperactivity disorder, diabetes, epilepsy, a heart condition, hemophilia, lead poisoning, leukemia, nephritis, rheumatic fever, sickle cell anemia, and Tourette syndrome; and
 (ii) Adversely affects a child’s educational performance. [§300.8(c)(9)]
 Center for Parent Information and Resources, (2017), Categories of Disability under IDEA. Retrieved 3.28.19 from https://www.parentcenterhub.org/categories/   public domain
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 While ADHD falls under the OHI disability category,  according to IDEA, ADHD will be discussed in a separate chapter.
 Introduction to Other Health Impairments (OHI)
 The following text is an excerpt from: Center for Parent Information and Resources, (2015), Other Health Impairments. Retrieved 4.1.19 from https://www.parentcenterhub.org/ohi/  public domain
 What’s immediately clear from this definition is that there are quite a few disabilities and disorders that fall under the umbrella of “other health impairment.” And those disabilities are very different from one another. This makes it difficult for us to summarize “other health impairment” and connect you with more information and guidance on the subject.
 And that’s why, in a moment, we will break this discussion down into closer looks at each of the disabilities listed: ADD or AD/HD, diabetes, epilepsy, heart conditions, and so on.
 We’d also like to point out that IDEA’s definition uses the phrase “such as…” That’s significant. It means that the disabilities listed are not the only ones that may be considered when a child’s eligibility for special services under IDEA is decided. A child with another health impairment (one not listed in IDEA’s definition) may be found eligible for special services and assistance. What’s central to all the disabilities falling under “Other Health Impairment” is that the child must have:
 	limited strength, vitality, or alertness due to chronic health problems; and
 	an educational performance that is negatively affected as a result.
 
 Specific Health Impairments
 IDEA mentions the following specific health conditions in its definition of Other Health Impairment?
 	ADD and AH/HD
 	Diabetes
 	Epilepsy
 	Heart conditions
 	Hemophilia
 	Lead poisoning
 	Leukemia
 	Nephritis
 	Rheumatic fever
 	Sickle cell anemia
 	Tourette syndrome
 
 Other health impairments can also fall under the umbrella of IDEA’s disability category besides the ones specifically mentioned in the law. The U.S. Department of Education mentions specific other disorders or conditions that may, in combination with other factors, qualify a child for services under IDEA–for example:
 	fetal alcohol syndrome (FAS),
 	bipolar disorders,
 	dysphagia, and
 	other organic neurological disorders.
 
 The reason these weren’t specifically mentioned in IDEA’s regulations? According to the Department:
 …because these conditions are commonly understood to be health impairments…The list of acute or chronic health conditions in the definition of other health impairment is not exhaustive, but rather provides examples of problems that children have that could make them eligible for special education and related services under the category of other health impairment. (71 Fed. Reg. at 46550)
 Note that the Department uses the phase “could make them eligible”—could, not does. Other aspects (adversely affected educational performance, a child’s evaluation results, state policies) are considered in determining eligibility for services under IDEA, not solely the existence of the disability or condition.      (Center for Parent Information and Resources, 2015)
 Other Health Impairment types, with links to descriptions from NASET (n.d.)  Other Health Impairments- Topic Categories from https://www.naset.org/professional-resources/exceptional-students-and-disability-information/other-health-impairments
 
 Characteristics and Impact on Learning
 There is a range of medical diagnoses and subsequent health problems that can have a temporary or chronic impact on a student’s academic performance. Common diagnoses include arthritis, cancer, multiple sclerosis, asthma, and heart disease. Unless the condition is neurological in nature, health impairments are not likely to directly affect learning. However, the secondary effects of illness and the side effects of medications can have a significant impact on memory, attention, strength, endurance, and energy.
 Health impairments can result in a range of academic challenges for a student. Problems may include missing school for unpredictable and prolonged time periods and difficulties attending school full-time or on a daily basis. Health problems may also interfere with the physical skills needed to complete writing assignments or other learning activities. Individuals with arthritis, for example, may have difficulty writing due to pain or joint deformities. Some students may not be able to manipulate small laboratory equipment or complete tasks that require precise measuring, graphing, or drawing. Prolonged sitting may pose challenges for an individual with chronic pain or back problems. Illness or injury may result in limitations in mobility that make it necessary to use wheelchairs or scooters. Some students must avoid specific activities that trigger undesirable reactions. For example, students with asthma may need to avoid specific inhalants in a science lab.   (DO-IT, n.d)
 GO to: NASET. (n.d.). Comprehensive Overview of Other Health Impairments, from https://www.naset.org/index.php?id=2278, (Characteristics of OHI)
 
 
 Accommodations
 Flexibility plays a key role in supporting the success of students with health impairments as many health conditions by nature are unpredictable. The provision of assignment outlines and task instructions with clear and well-organized information regarding readings, materials, assignments, and exams can help the student plan, organize, and prioritize their schoolwork. Posting information on the web is another way for a student to access important information without the need to be physically present. Prior knowledge of deadlines and exams may help the student and their family plan doctor appointments and/or medical procedures around important dates.
 Computer-based instruction and distance learning can provide feasible alternatives for students with illnesses that make regular class attendance difficult.
 Examples of typical accommodations for students who have health impairments include:
 	note takers
 	recorded class sessions
 	flexible attendance requirements
 	extended time for classwork, homework, and tests.
 	alternative testing arrangements
 	assignments available in electronic format
 	the use of electronic mail for teacher-student correspondence and for class or small group discussions
 	environments that minimize fatigue and injury
 	an ergonomic workstation with adjustable keyboard trays, monitor risers, glare guards, footrests, adjustable chairs, and/or anti-fatigue matting
 	speech recognition computer input devices, ergonomic keyboards, one-handed keyboards, expanded keyboards, or miniature keyboards
 
 (DO-IT, n.d)
 
 Interventions, Modification, Accommodations and Related Service Providers– GO to: NASET. (n.d.). Educational Issues, from https://www.naset.org/professional-resources/exceptional-students-and-disability-information/other-health-impairments/educational-issues
 
 Addressing Medical Issues
 By their very nature, other health impairments involve medical care and medical concerns. The amount of time that must be devoted to doctor visits, medical appointments, hospitalization, and seeing to the child’s well-being will depend greatly on the nature and severity of the child’s health impairment. For many families, the actual medical care of their child can be a daily, weekly, monthly challenge.
 As IDEA’s definition of OHI makes clear, a health impairment affects a student’s educational performance. In fact, for a child to qualify for special education services in the public schools, the OHI must affect the child’s educational performance.
 When a child is found to be eligible for special education, he or she will also be eligible to receive related services in school—which can be very valuable and relevant to the child’s needs. Related services are provided as required to enable children with disabilities to benefit from their special education. Two in particular come to mind for children who have an OHI:
 	medical services, which are provided for diagnostic and evaluative purposes only, and which are defined as “…services provided by a licensed physician to determine a child’s medically related disability that results in the child’s need for special education and related services.” [34 CFR §300.34(c)(5)]
 	school health services and school nurse services, which are defined by IDEA as “…health services that are designed to enable a child with a disability to receive FAPE as described in the child’s IEP. School nurse services are services provided by a qualified school nurse. School health services are services that may be provided by either a qualified school nurse or other qualified person.” [34 CFR §300.34(c)(13)]
 
 Many children with disabilities, especially those who are medically fragile, could not attend school without the supportive services of school nurses and other qualified people. Over the years, the extent of the health-related services provided in schools has grown, as might be expected when you consider medical advances in the last decade alone.
 What was previously called “school health services” in IDEA was expanded in its 2004 reauthorization to distinguish between services that are provided by a qualified nurse and those that may be provided by other qualified individuals. States and local school districts often have guidelines that address school health services and school nurse services. These may include providing such health-related support as:
 	Special feedings;
 	Clean intermittent catheterization;
 	Suctioning;
 	The management of a tracheostomy;
 	Administering and/or dispensing medications;
 	Planning for the safety of a child in school;
 	Ensuring that care is given while at school and at school functions to prevent injury (e.g., changing a child’s position frequently to prevent pressure sores);
 	Chronic disease management; and
 	Conducting and/or promoting education and skills training for all (including the child) who serve as caregivers in the school setting.
 
 Determining what related services a child needs is the responsibility of the child’s IEP team, the group that develops the child’s individualized education program. Key information for decision makers will be available from the evaluation process, since a child must be assessed in all areas related to his or her suspected disability. The IEP team must look carefully at the evaluation results, which show the child’s areas of strength and need, and decide upon which related services are appropriate for the child. The school must then provide these services as part of the child’s education program.
 When Health Affects School Attendance
 [image: ]It’s not uncommon for a child with an OHI to have periodic absences from school, sometimes even lengthy ones, especially if hospitalization is necessary for whatever reason. During these times, the public school remains responsible for providing educational and related services to the eligible child with OHI. Because IDEA specifically states that special education can be provided in a range of settings, including the home or the hospital, states and school districts will have policies and approaches for addressing children’s individualized needs and circumstances.
 	When the child is at home, the school may arrange for a homebound instructor to bring assignments from school to home and help the student complete those assignments.
 	When the child is hospitalized, services may be provided by the hospital, through arrangement with the school, although this will vary according to local policies. (In any event, the hospital is likely to have policies and procedures of its own, and it’s important for the family to find out what those are.) The hospital may want to review the child’s IEP and may, with the parent’s permission, modify it during the child’s hospitalization.
 	After the child is discharged, the hospital will share a summary of the child’s progress with the school, in keeping with whatever local school policies are.
 
 After a child has been out of school for an extended period of time, it’s important for parents and school staff to plan carefully for his or her return to that setting and the activities that go on there.
 (Center for Parent Information and Resources, OHI, 2015)
 
 OHI Rare Conditions- Video Interviews
 
 Road Forward – Veronica Wain (4:03 minutes)
 
 Watch this video with mom sharing her experiences raising her daughter with “chromosome 18”  (4:03 minutes). In this video, Veronica speaks about being a mother to Allycia, the battles she has fought and how she has learned to build supports around their family so that Allycia will have help in the long-term.
 
  One or more interactive elements has been excluded from this version of the text. You can view them online here: https://pressbooks.usnh.edu/understandingandsupportinglearnerswithdisabilities/?p=74#oembed-1 
 
 
 UQx ABLExx Series (Mar. 21, 2016). UQx ABLE101x 1.3.1.2a Road Forward – Veronica Wain [Video File]. From https://youtu.be/56MwfwvNsa8
 
 Complex Care – Mary’s Story (6:38 minutes)
 
 In this video, Mary speaks about her three children, two of whom have an undiagnosed neurodegenerative mitochondrial metabolic disorder, which led to the early death of her son, Jonathan. She speaks about Melissa, who is now living independently with extensive support.
 
 Mary speaks about the many hurdles parents face when dealing with the complex disorders of their children and how medical or health professionals can hinder or help. Mary speaks about her life with her children and how much they have taught her.
 
  One or more interactive elements has been excluded from this version of the text. You can view them online here: https://pressbooks.usnh.edu/understandingandsupportinglearnerswithdisabilities/?p=74#oembed-2 
 
 
 UQx ABLEx Series (Mar. 22, 2016). UQx ABLE101x 1.3.1.4a Complex Care – Mary’s Story [Video File]  https://youtu.be/MmLWB8C4gQc
 
 
 The next chapter will address: Attention Deficit/Hyperactivity Disorder 
 
 Images
 Medical Image by Peggy and Marco Lachmann-Anke from Pixabay
 Boy Mario Image Image by Sarah Martin from Pixabay
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 Defining Attention-Deficit/Hyperactivity Disorder
 ADHD is a disorder in which individuals have difficulty with executive functioning – an individual’s decision-making ability, which involves working memory, inhibition of inappropriate or unhelpful responses, and ability to focus in on relevant information while dismissing unimportant or irrelevant information (Barkley, 2015). Essentially, an individual’s ability to regulate their cognitive, emotions, and behaviors, are impaired. Individuals may lose things frequently, talk excessively, forget assignments/appointments, fidget frequently, move constantly, get distracted, and struggle with organization. Children with ADHD often have a low frustration tolerance (e.g., become frustrated more easily by minor things) as well. This disorder is considered a neurodevelopmental disorder meaning that it presents, initially, within an early childhood period. As such, although the disorder can be diagnosed in adulthood, there must be evidence of symptoms during childhood years (e.g., before the age of 12; APA, 2013). Symptoms also are required to be present in more than one setting. For example, if symptoms are only present at school, an individual would not be diagnosed with ADHD.
 Symptoms are generally categorized into hyperactive/impulsive symptoms and inattentive symptoms. An individual must exhibit several symptoms under one singular area which results in predominantly inattentive presentation (if this is where the six or more symptoms are) or predominantly hyperactive/impulsive presentation (if this is where the six or more symptoms are). If several symptoms are present in both areas, evidence for combined presentation is likely (APA, 2013).
 Symptoms are generally categorized into hyperactive/impulsive symptoms and inattentive symptoms. An individual must exhibit several symptoms under one singular area which results in predominantly inattentive presentation (if this is where the six or more symptoms are) or predominantly hyperactive/impulsive presentation (if this is where the six or more symptoms are). If several symptoms are present in both areas, evidence for combined presentation is likely (APA, 2013).
 Hyperactive/impulsive symptoms. These symptoms are related to excessive energy and movement as well as impulsivity. Individuals with these symptoms are often described as high energy, are described as “talkative” and fidgety. These children may have a hard time waiting their turn for things, standing still, remaining in their seats, or staying in line and remaining quiet. They tend to be described as loud and disruptive at times as well.
 Inattentive symptoms. Children with these symptoms tend to lose things frequently, have a hard time following directions because they get distracted, are disorganized, and make a lot of careless mistakes on classwork. These children may forget to turn in homework, fail to bring home all of their assignments, struggle to complete their work to its entirety, and get distracted by minor occurrences in the environment.
 (McRanney, Bridley, and Daffin, 2019)
 
 Etiology
 The cause of ADHD is unknown and still being heavily researched. Most researchers agree that it is an interaction between genetic and environmental factors, as is the case with most psychiatric disorders. Recent research studies link genetic factors with ADHD (CDC, n.d.)
 Environmental factors are also thought to play a significant role in the development of ADHD. Ingestion of alcohol or tobacco during pregnancy can affect central-nervous-system development and can increase the risk of offspring developing the disorder.
 Prevalence 
 ADHD is considered to occur across cultures and is noted in approximately 5% of children (APA, 2013). Although the DSM-5 (APA, 2013) indicates a prevalence rate of 5%, some studies report prevalence rates as high as 9.4% (CDC, 2018a, September). ADHD is more often diagnosed in males than in females. Boys are more likely to exhibit ADHD predominantly hyperactive/impulsive presentation or combined presentation, whereas girls may be more likely to exhibit predominantly inattentive presentation (APA, 2013). Because predominantly inattentive symptoms are not as disruptive and noticeable as hyperactive/impulsive symptoms, predominantly inattentive presentations of ADHD may go undiagnosed or be diagnosed much later than ADHD predominantly hyperactive/impulsive or combined presentations.  (McRanney, Bridley, and Daffin, 2019)
 Comorbidity
 According to the CDC, approximately 60% of children with ADHD have another comorbid disorder (CDC, 2018a, September). About 50% of children with ADHD combined presentation, and about 25% of children with ADHD predominantly inattentive presentation, are also diagnosed with Oppositional Defiant Disorder (ODD, APA 2013). Conduct Disorder is also highly comorbid with ADHD (i.e., about 25% of youth with ADHD combined presentation).
 Learning disorders are also commonly comorbid with ADHD (APA, 2013). However, differentiating if a learning disorder is present, in addition to ADHD, requires through evaluation (see differential discussion below).
 Mood and anxiety disorders are less likely to be comorbid than other behavioral disorders (CDC, 2018a, September). However, they do occur at a higher rate in children with ADHD compared to children without ADHD (APA, 2013).
 (McRanney, Bridley, and Daffin, 2019)
 Differential Diagnosis
 A differential diagnosis looks at possible disorders that could be causing similar symptoms.
 ODD. Because inattention and impulsivity can lead to noncompliance with rules, psychologists have to carefully assess behaviors and differentiate between ADHD and ODD. For example, a child may be told to clean their room. A child with ADHD may (1) not hear or fully attend to the instruction and then not comply or (2) may hear the instruction, and begin to clean their room and get distracted mid-way and start playing with a toy they found, perhaps impulsively, while they are supposed to be cleaning. Although noncompliant with the command, they are not actively being defiant. A child with ODD may be told to clean their room, and rather than comply, they may actively defy the command. Because symptoms of ADHD can lead to a higher risk of noncompliance, we must be careful to not misperceive noncompliance with defiance. However, both can occur together (see comorbidity section above), and as such, when both are present, both will be diagnosed.
 Anxiety. Anxiety can lead to difficulty with concentration, fidgeting, and distractibility which overlap with some symptoms of ADHD. It is not uncommon for a child to be referred for concerns related to ADHD, especially ADHD predominantly inattentive presentation, but may in fact actually be experiencing anxiety instead. A differential diagnosis of anxiety versus ADHD is important because treatment for the two disorders is different.
 Learning disorders. Because symptoms of ADHD can impair school performance and learning, psychologists must differentiate between (1) general impairment in learning due to inattentive, impulsiveness, etc. or (2) a specific learning disability in an identified learning area (i.e., math, reading, written expression)
 (McRanney, Bridley, and Daffin, 2021)
 
 Characteristics of Attention-Deficit/Hyperactivity Disorder
 According to the fourth edition of the Diagnostic Statistical Manual of Mental Disorders (DSM-IV) of the American Psychiatric Association (APA) (1994), ADHD can be defined by behaviors exhibited. Individuals with ADHD exhibit combinations of the following behaviors:
 	Fidgeting with hands or feet or squirming in their seat (adolescents with ADHD may appear restless);
 	Difficulty remaining seated when required to do so;
 	Difficulty sustaining attention and waiting for a turn in tasks, games, or group situations;
 	Blurting out answers to questions before the questions have been completed;
 	Difficulty following through on instructions and in organizing tasks;
 	Shifting from one unfinished activity to another;
 	Failing to give close attention to details and avoiding careless mistakes;
 	Losing things necessary for tasks or activities;
 	Difficulty in listening to others without being distracted or interrupting;
 	Wide ranges in mood swings; and
 	Great difficulty in delaying gratification.’
 
 Children with ADHD show different combinations of these behaviors and typically exhibit behavior that is classified into two main categories: poor sustained attention and hyperactivity-impulsiveness. Three subtypes of the disorder have been described in the DSM-IV: predominantly inattentive, predominantly hyperactive-impulsive, and combined types (American Psychiatric Association [APA] as cited in Barkley, 1997). For instance, children with ADHD, without hyperactivity and impulsivity, do not show excessive activity or fidgeting, but instead may daydream, act lethargic or restless, and frequently do not finish their academic work. Not all of these behaviors appear in all situations. A child with ADHD may be able to focus when he or she is receiving frequent reinforcement or is under very strict control. The ability to focus is also common in new settings or while interacting one-on-one. While other children may occasionally show some signs of these behaviors, in children with ADHD the symptoms are more frequent and more severe than in other children of the same age. (USDOE/OSERS, 2008), pg 2-3)
 Impact on Learning
 [image: person sitting at a desk with two piles of books with their hands on the head.]Inattention, hyperactivity, and impulsivity are the core symptoms of Attention Deficit Hyperactivity Disorder (ADHD). A child’s academic success is often dependent on his or her ability to attend to tasks and teacher and classroom expectations with minimal distraction. Such skill enables a student to acquire necessary information, complete assignments, and participate in classroom activities and discussions (Forness & Kavale, 2001). When a child exhibits behaviors associated with ADHD, consequences may include difficulties with academics and with forming relationships with his or her peers if appropriate instructional methodologies and interventions are not implemented.
 The behaviors associated with ADHD change as children grow older. For example, a preschool child may show gross motor overactivity—always running or climbing and frequently shifting from one activity to another. Older children may be restless and fidget in their seats or play with their chairs and desks. They frequently fail to finish their schoolwork, or they work carelessly. Adolescents with ADHD tend to be more withdrawn and less communicative. They are often impulsive, reacting spontaneously without regard to previous plans or necessary tasks and homework.
 (USDOE/OSERS, 2008, pg. 1)
 
 ASSESSMENT of ADHD
 When assessing for ADHD, psychologists often rely on parent-report, teacher-report, and observations. Occasionally, when the child is old enough, a psychologist will also incorporate the child’s own self-report of symptoms. To obtain parent and teacher reports (and when appropriate, self-report) of symptoms, a psychologist often utilizes two things: an interview and objective measures. For behavioral observations, a psychologist will often observe the child, in person, either in their office and/or at school. A good assessment will include information from all three areas (i.e., observation, interview, and objective measures) to make an informed diagnostic decision.
 Observations
 Observations can be completed in various ways. This is often determined by the setting in which an assessment is taking place as well as the resources available to a psychologist. For example, if the assessment is taking place within the school setting, a psychologist will often find a time to sit in a classroom with the child to observe him or her. The psychologist will attempt to do this with as little attention drawn to them [the psychologist] in an effort to observe the child without impacting their behavior.
 Interview
 An assessment for ADHD should always include some version of an interview. This will likely start with a parent. The psychologist will sit with the parents and ask several questions. They will attempt to gain an understanding of when symptoms were first noticed, if the child is experiencing any impairment related to the symptoms, and so forth. While they will focus on understanding the presence or absence of ADHD-related symptoms, they will also screen for other potential disorders with common comorbidity and/or similar symptom presentations. For example, they may screen for ODD symptoms since it is commonly comorbid with ADHD. Moreover, they may also screen for anxiety symptoms since anxiety and ADHD can present with similar symptoms and be misdiagnosed.
 Because symptoms must be present in more than one setting, a secondary interview may be conducted. This often occurs with teachers. This is easily obtained in situations where an assessment is initiated in the school setting. However, in situations in which the assessment was initiated in an outpatient clinic, this is more difficult to obtain, even via phone. The reason for this is the same as outlined above in the difficulties with obtaining observations in outpatient assessments. As such, providers often rely on objective measures from a teacher if they are unable to obtain an interview. In a teacher interview, the psychologist often focuses on similar topics and questions as the parent interview. However, the focus is more on specific impairment and functioning within the classroom and with peers. For example, the psychologist will ask many questions related to ability to stay on task, careless mistakes in work, ability to socialize with peers, etc.
 If a child is able to communicate appropriately, meaning they are verbal and have appropriately developed speech, the child will be interviewed. This may occur informally while drawing or playing with the child, particularly if they are very young. As children get older, this will resemble more of an interview. Questions will focus on current difficulties such as “is it hard to remember to turn your homework in?” “Do you lose things a lot?” “Do people say you talk a lot?” These questions will be worded in a way that is appropriate for the child, depending on their age.
  
 Objective Measures
 There are a variety of objective measures that can be used. These are typically questionnaires that are filled out by the parent, teacher, and the child themselves (when appropriate). Children can begin reporting on their own symptoms anywhere between the ages of 6-11, depending on the specific questionnaire being used. Assessments specific to ADHD symptoms include, but are not limited to, the Conners-3, Disruptive Behavior Rating Scales (DBRS), and the NICHQ (National Institute for Children’s Health Quality) Vanderbilt Assessment Scales. The Conners-3 provides both overall scores as well as a symptom count. The DBRS and the Vanderbilt provide a symptom count number. Other questionnaires that may be used but are not specific for ADHD are the Behavior Assessment System for Children, Third Edition (BASC-3) and the Achenbach System of Empirically Based Assessment (ASEBA). These forms provide overall scores for scales related to hyperactivity, impulsivity, and inattention. However, they do not provide symptom counts. As such, the BASC and Achenbach scales are often used in combination with a tool such as the DBRS, Vanderbilt, and/or Conners-3.
 
 Treatment 
 Of children that are diagnosed with ADHD, about 30% are receiving medication only, 15% are receiving psychotherapy/behavioral therapy, 32% are receiving both medicine and psychotherapy/behavioral therapy, and 23% are receiving no treatment at all (CDC, 2018a, September). According to the CDC (2018a, September), 9 out of 10 children with ADHD receive some type of school support at some point in their education.
  
 Psychopharmacological
 Stimulants. Historically, central nervous system (CNS) stimulants have been used the longest to treat ADHD, medicinally (CDC, 2018a, September). According to the CDC (2018b, September), 70-80% of children exhibit fewer symptoms with the introduction of stimulant medication. These medications work quickly and have short and extended-release formulas. This classification of drug includes methylphenidate and amphetamine. Stimulants are a controlled substance drug. These drugs work by increasing the availability of dopamine and norepinephrine (Barkley, 2015). Some negative side effects may include decreased appetite and resulting weight loss, difficulty sleeping, stomachaches and headaches, and higher heart rates/blood pressure. These drugs may potentially increase tics in children as well, if tics are a current concern (Barkley, 2015)
 Non-stimulants. These are considered a slightly newer generation of medicinal intervention for ADHD. These mediations do no work as quickly as stimulants, typically; however, they may have longer lasting effects (CDC, 2018b, September). However, given that they are not a controlled substance, some parents prefer to attempt to alleviate symptoms using non-stimulant medications. Additionally, up to 30% of individuals may not respond, or only have a partial response, to stimulants (Barkley, 2015). As such, non-stimulants may be tried in lieu of stimulants or in addition to stimulants. Atomoxetine, guanfacine, and clonidine are examples of nonstimulants used for ADHD. Some negative side effects include headaches, decreased appetite, nausea/vomiting, sedation, and fatigue (Barkley, 2015).
 Psychotherapy
 Therapy to mediate symptoms of ADHD is typically behaviorally based. Therapies may be conducted with the child, parents, or both. Who the therapy is conducted with largely depends on the child’s age. For example, parent training is more likely to be utilized for younger and middle-aged children. However, older children and adolescents may benefit from direct behavioral therapy. In some situations, a child/adolescent may benefit from receiving direct behavioral therapy while their parents also receive parent training (e.g., parent management training, PMT). At times, some work in cognitive and emotional realms may be beneficial as well. For example, children with ADHD are more likely to have a negative attribution bias. Essentially, they may interpret benign situations (e.g., someone accidently bumped into me) as hostile or malicious (e.g., they bumped into me on purpose) and then reacts impulsively to this. Cognitive therapy strategies can help to correct this misinterpretation of events.
 Parent training. The goal of parenting training is to help parents implement consistent parenting strategies to increase structure and predictability. For example, parents learn how to deliver instructions and commands to children in a way that they are more likely to be successful. This may mean breaking large chores down into more manageable pieces, etc. It also might focus on giving more attention and praise to positive behaviors while ignoring negative, minor misbehaviors. This is so that we see an increase in the behaviors we want to see (if we attend to a behavior, the behavior will increase because attention is a strong reinforcer) and a decrease in negative behaviors (when we ignore behavior, we remove attention which reduces the likelihood of it reoccurring since the strong reinforcer of attention has been withdrawn). There are various, evidenced-based and empirically supported, treatment protocols that target parent management training. The following are examples of such, but are not an exhaustive list. Incredible Years Parenting Program, Triple P, Parent-Child Interaction Therapy, Defiant Child, etc.
 Child-focused therapy. When working with the child or adolescent, we may begin working on implementing behavioral strategies to increase success and reduce impairment. While these are behaviorally focused, components of cognitive and emotional work may be intermixed to address common biases (see description of negative attribution bias above) and difficulties (e.g., low frustration tolerance). Also, because organization and studying skills are often impaired, another focus may be in Organizational Skills Training (OST). This training focuses increasing the child’s ability to organize materials, plan tasks, use checklists/timers/planners, and protect school and studying time (Gallagher, Abikoff, & Spira, 2014).
 (McRaney, Bridley and Daffin, 2019)
 
 Instructional Strategies, Interventions and Accommodations for Students with AD/HD
 Teachers who are successful in educating children with ADHD use a three-pronged strategy.
 They begin by identifying the unique needs of the child. For example, the teacher determines how, when, and why the child is inattentive, impulsive,and hyperactive. The teacher then selects different educational practices associated with academic instruction, behavioral interventions, and classroom accommodations that are appropriate to meet that child’s needs. Finally, the teacher combines these practices into an individualized educational program (IEP) or other individualized plan and integrates this program with educational activities provided to other children in the class. The three-pronged strategy, in summary, is as follows:
 Evaluate the child’s individual needs and strengths. Assess the unique educational needs and strengths of a child with ADHD in the class. Working with a multidisciplinary team and the child’s parents, consider both academic and behavioral needs, using formal diagnostic assessments and informal classroom observations. Assessments, such as learning style inventories, can be used to determine children’s strengths and enable instruction to build on their existing abilities. The settings and contexts in which challenging behaviors occur should be considered in the evaluation.
 Select appropriate instructional practices. Determine which instructional practices will meet the academic and behavioral needs identified for the child. Select practices that fit the content, are age appropriate, and gain the attention of the child.
 For children receiving special education services, integrate appropriate practices within an IEP. In consultation with other educators and parents, an IEP should be created to reflect annual goals and the special education, related services, along with supplementary aids and services necessary for attaining those goals. Plan how to integrate the educational activities provided to other children in your class with those selected for the child with ADHD.
 Because no two children with ADHD are alike, it is important to keep in mind that no single educational program, practice, or setting will be best for all children.
 Successful programs for children with ADHD integrate the following three components:
 	Academic Instruction
 	Behavioral Interventions and
 	Classroom Accommodations.
 
 The first major component of the most effective instruction for children with ADHD is effective academic instruction. Teachers can help prepare their students with ADHD to achieve by applying the principles of effective teaching when they introduce, conduct, and conclude each lesson. The discussion and techniques that follow pertain to the instructional process in general (across subject areas); strategies for specific subject areas appear in the subsequent subsection “Individualizing Instructional Practices.”
 Introducing Lessons
 Students with ADHD learn best with a carefully structured academic lesson—one where the teacher explains what he or she wants children to learn in the current lesson and places these skills and knowledge in the context of previous lessons. Effective teachers preview their expectations about what students will learn and how they should behave during the lesson. A number of teaching-related practices have been found especially useful in facilitating this process.
 Provide an advance organizer. Prepare students for the day’s lesson by quickly summarizing the order of various activities planned. Explain, for example, that a review of the previous lesson will be followed by new information and that both group and independent work will be expected.
 Review previous lessons. Review information about previous lessons on this topic. For example, remind children that yesterday’s lesson focused on learning how to regroup in subtraction. Review several problems before describing the current lesson.
 Set learning expectations. State what students are expected to learn during the lesson. For example, explain to students that a language arts lesson will involve reading a story about Paul Bunyan and identifying new vocabulary words in the story.
 Set behavioral expectations. Describe how students are expected to behave during the lesson. For example, tell children that they may talk quietly to their neighbors as they do their seatwork or they may raise their hands to get your attention.
 State needed materials. Identify all materials that the children will need during the lesson, rather than leaving them to figure out on their own the materials required. For example, specify that children need their journals and pencils for journal writing or their crayons, scissors, and colored paper for an art project.
 Explain additional resources. Tell students how to obtain help in mastering the lesson. For example, refer children to a particular page in the textbook for guidance on completing a worksheet.
 Simplify instructions, choices, and scheduling. The simpler the expectations communicated to an ADHD student, the more likely it is that he or she will comprehend and complete them in a timely and productive manner.
 
 Conducting Lessons
 In order to conduct the most productive lessons for children with ADHD, effective teachers periodically question children’s understanding of the material, probe for correct answers before calling on other students, and identify which students need additional assistance. Teachers should keep in mind that transitions from one lesson or class to another are particularly difficult for students with ADHD. When they are prepared for transitions, these children are more likely to respond and to stay on task. The following set of strategies may assist teachers in conducting effective lessons
 Be predictable. Structure and consistency are very important for children with ADHD; many do not deal well with change. Minimal rules and minimal choices are best for these children. They need to understand clearly what is expected of them, as well as the consequences for not adhering to expectations.
 Support the student’s participation in the classroom. Provide students with ADHD with private, discreet cues to stay on task and advance warning that they will be called upon shortly. Avoid bringing attention to differences between ADHD students and their classmates. At all times, avoid the use of sarcasm and criticism.
 Use audiovisual materials. Use a variety of audiovisual materials to present academic lessons. For example, use a White Board or SmartBoard to demonstrate how to solve an addition problem requiring regrouping. The students can work on the problem at their desks while you manipulate counters on the screen.
 Check student performance. Question individual students to assess their mastery of the lesson. For example, you can ask students doing seatwork (i.e., lessons completed by students at their desks in the classroom) to demonstrate how they arrived at the answer to a problem, or you can ask individual students to state, in their own words, how the main character felt at the end of the story.
 Ask probing questions. Probe for the correct answer after allowing a child sufficient time to work out the answer to a question. Count at least 15 seconds before giving the answer or calling on another student. Ask follow-up questions that give children an opportunity to demonstrate what they know.
 Perform ongoing student evaluation. (aka formative assessment) Identify students who need additional assistance. Watch for signs of lack of comprehension, such as daydreaming or visual or verbal indications of frustration. Provide these children with extra explanations, or ask another student to serve as a peer tutor for the lesson.
 Help students correct their own mistakes. Describe how students can identify and correct their own mistakes. For example, remind students that they should check their calculations in math problems and reiterate how they can check their calculations; remind students of particularly difficult spelling rules and how students can watch out for easy-to-make errors.
 Help students focus. Remind students to keep working and to focus on their assigned task. For example, you can provide follow-up directions or assign learning partners. These practices can be directed at individual children or at the entire class.
 Follow-up directions. Effective teachers of children with ADHD also guide them with follow-up directions:
 Oral directions. After giving directions to the class as a whole, provide additional oral directions for a child with ADHD. For example, ask the child if he or she understood the directions and repeat the directions together.
 Written directions. Provide follow-up directions in writing. For example, write the page number for an assignment on the chalkboard and remind the child to look at the chalkboard if he or she forgets the assignment.
 Lower noise level. Monitor the noise level in the classroom, and provide corrective feedback, as needed. If the noise level exceeds the level appropriate for the type of lesson, remind all students—or individual students—about the behavioral rules stated at the beginning of the lesson.
 Divide work into smaller units. Break down assignments into smaller, less complex tasks. For example, allow students to complete five math problems before presenting them with the remaining five problems.
 Highlight key points. Highlight key words in the instructions on worksheets to help the child with ADHD focus on the directions. Prepare the worksheet before the lesson begins, or underline key words as you and the child read the directions together. When reading, show children how to identify and highlight a key sentence, or have them write it on a separate piece of paper, before asking for a summary of the entire Book. In math, show children how to underline the important facts and operations; in “Mary has two apples, and John has three,” underline “two,” “and,” and “three.”
 Eliminate or reduce frequency of timed tests. Tests that are timed may not allow children with ADHD to demonstrate what they truly know due to their potential preoccupation with elapsed time. Allow students with ADHD more time to complete quizzes and tests in order to eliminate “test anxiety,” and provide them with other opportunities, methods, or test formats to demonstrate their knowledge.
 Use cooperative learning strategies. Have students work together in small groups to maximize their own and each other’s learning. Use strategies such as Think-Pair-Share where teachers ask students to think about a topic, pair with a partner to discuss it, and share ideas with the group. (Slavin, 2002).
 Use assistive technology. All students, and those with ADHD in particular, can benefit from the use of technology (such as computers and projector screens), which makes instruction more visual and allows students to participate actively.
 
 Concluding Lessons
 Effective teachers conclude their lessons by providing advance warning that the lesson is about to end, checking the completed assignments of at least some of the students with ADHD, and instructing students how to begin preparing for the next activity.
 Provide advance warnings. Provide advance warning that a lesson is about to end. Announce 5 or 10 minutes before the end of the lesson (particularly for seatwork and group projects) how much time remains. You may also want to tell students at the beginning of the lesson how much time they will have to complete it
 Check assignments. Check completed assignments for at least some students. Review what they have learned during the lesson to get a sense of how ready the class was for the lesson and how to plan the next lesson.
 Preview the next lesson. Instruct students on how to begin preparing for the next lesson. For example, inform children that they need to put away their textbooks and come to the front of the room for a large-group spelling lesson.
 In addition to the general strategies listed above for introducing, conducting, and concluding their lessons, effective teachers of students with ADHD also individualize their instructional practices in accordance with different academic subjects and the needs of their students within each area. This is because children with ADHD have different ways of learning and retaining information, not all of which involve traditional reading and listening. Effective teachers first identify areas in which each child requires extra assistance and then use special strategies to provide structured opportunities for the child to review and master an academic lesson that was previously presented to the entire class. Strategies that may help facilitate this goal include the following (grouped by subject area): Teaching Children with Attention Deficit Hyperactivity Disorder: Instructional Strategies and Practices.  Academic areas strategies include are: English Language Arts, phonics, writing, spelling, and math pages 10-17). These are common strategies for all students.
 
 Organizational and Study Skills Strategies for Children with AD/HD
 Many students with ADHD are easily distracted and have difficulty focusing their attention on assigned tasks (executive functioning skills).  However, the following practices can help children with ADHD improve their organization of homework and other daily assignments:
 Designate one teacher as the student’s advisor or coordinator. This teacher will regularly review the student’s progress through progress reports submitted by other teachers and will act as the liaison between home and school. Permit the student to meet with this advisor on a regular basis (e.g., Monday morning) to plan and organize for the week and to review progress and problems from the past week.
 Assignment notebooks. Provide the child with an assignment notebook to help organize homework and other seatwork.
 Color-coded folders. Provide the child with color-coded folders to help organize assignments for different academic subjects (e.g., reading, mathematics, social science, and science)
 Work with a homework partner. Assign the child a partner to help record homework and other seatwork in the assignment notebook and file worksheets and other papers in the proper folders.
 Clean out desks and book bags. Ask the child to periodically sort through and clean out his or her desk, book bag, and other special places where written assignments are stored.
 Visual aids as reminders of subject material. Use banners, charts, lists, pie graphs, and diagrams situated throughout the classroom to remind students of the subject material being learned.
 Children with ADHD often have difficulty in learning how to study effectively on their own. The following strategies may assist ADHD students in developing the study skills necessary for academic success:
 Adapt worksheets. Teach a child how to adapt instructional worksheets. For example, help a child fold his or her reading worksheet to reveal only one question at a time. The child can also use a blank piece of paper to cover the other questions on the page.
 Venn diagrams. Teach a child how to use Venn diagrams to help illustrate and organize key concepts in reading, mathematics, or other academic subjects.
 Note-taking skills. Teach a child with ADHD how to take notes when organizing key academic concepts that he or she has learned, perhaps with the use of a program such as Anita Archer’s Skills for School Success (Archer & Gleason, 2002)
 Checklist of frequent mistakes. Provide the child with a checklist of mistakes that he or she frequently makes in written assignments (e.g., punctuation or capitalization errors), mathematics (e.g., addition or subtraction errors), or other academic subjects. Teach the child how to use this list when proofreading his or her work at home and school.
 Checklist of homework supplies. Provide the child with a checklist that identifies categories of items needed for homework assignments (e.g., books, pencils, and homework assignment sheets).
 Uncluttered workspace. Teach a child with ADHD how to prepare an uncluttered workspace to complete assignments. For example, instruct the child to clear away unnecessary books or other materials before beginning his or her seatwork.
 Monitor homework assignments. Keep track of how well your students with ADHD complete their assigned homework. Discuss and resolve with them and their parents any problems in completing these assignments. For example, evaluate the difficulty of the assignments and how long the children spend on their homework each night. Keep in mind that the quality, rather than the quantity, of homework assigned is the most important issue. While doing homework is an important part of developing study skills, it should be used to reinforce skills and to review material learned in class, rather than to present, in advance, large amounts of material that is new to the student.
 Accommodations for Assignments, Homeword and Projects from Pathway2 Success,
 Assisting Students with AD/HD with Time Management
 Children with ADHD often have difficulty finishing their assignments on time and can thus benefit from special materials and practices that help them to improve their time management skills, including:
 Use a clock or wristwatch. Teach the child how to read and use a clock or wristwatch to manage time when completing assigned work.
 Use a calendar. Teach the child how to read and use a calendar to schedule assignments.
 Practice sequencing activities. Provide the child with supervised opportunities to break down a long assignment into a sequence of short, interrelated activities. (chunking)
 Create a daily activity schedule. Tape a schedule of planned daily activities to the child’s desk.
 Behavioral Interventions
 The second major component of effective instruction for children with ADHD involves the use of behavioral interventions. Exhibiting behavior that resembles that of younger children, children with ADHD often act immaturely and have difficulty learning how to control their impulsiveness and hyperactivity. They may have problems forming friendships with other children in the class and may have difficulty thinking through the social consequences of their actions.
 [image: kids]The purpose of behavioral interventions is to assist students in displaying the behaviors that are most conducive to their own learning and that of classmates. Well-managed classrooms prevent many disciplinary problems and provide an environment that is most favorable for learning. When a teacher’s time must be spent interacting with students whose behaviors are not focused on the lesson being presented, less time is available for assisting other students. Behavioral interventions should be viewed as an opportunity for teaching in the most effective and efficient manner, rather than as an opportunity for punishment.
 Effective teachers use a number of behavioral intervention techniques to help students learn how to control their behavior. Perhaps the most important and effective of these is verbal reinforcement of appropriate behavior. The most common form of verbal reinforcement is praise given to a student when he or she begins and completes an activity or exhibits a particular desired behavior. Effective teachers praise children with ADHD frequently and look for a behavior to praise before, and not after, a child gets off task. The following strategies provide some guidance regarding the use of praise:
 Define the appropriate behavior while giving praise. Praise should be specific for the positive behavior displayed by the student: The comments should focus on what the student did right and should include exactly what part(s) of the student’s behavior was desirable. Rather than praising a student for not disturbing the class, for example, a teacher should praise him or her for quietly completing a math lesson on time.
 Give praise immediately. The sooner that approval is given regarding appropriate behavior, the more likely the student will repeat it.
 Vary the statements given as praise. The comments used by teachers to praise appropriate behavior should vary; when students hear the same praise statement repeated over and over, it may lose its value.
 Be consistent and sincere with praise. Appropriate behavior should receive consistent praise. Consistency among teachers with respect to desired behavior is important in order to avoid confusion on the part of students with ADHD. Similarly, students will notice when teachers give insincere praise, and this insincerity will make praise less effective.
 It is important to keep in mind that the most effective teachers focus their behavioral intervention strategies on praise rather than on punishment. Negative consequences may temporarily change behavior, but they rarely change attitudes and may actually increase the frequency and intensity of inappropriate behavior by rewarding misbehaving students with attention. Moreover, punishment may only teach children what not to do; it does not provide children with the skills that they need to do what is expected. Positive reinforcement produces the changes in attitudes that will shape a student’s behavior over the long term.
 In addition to verbal reinforcement, the following set of generalized behavioral intervention techniques has proven helpful with students with ADHD as well:.
 Selectively ignore inappropriate behavior. It is sometimes helpful for teachers to selectively ignore inappropriate behavior. This technique is particularly useful when the behavior is unintentional or unlikely to recur, or is intended solely to gain the attention of teachers or classmates without disrupting the classroom or interfering with the learning of others.
 Remove nuisance items. Teachers often find that certain objects (such as rubber bands and toys) distract the attention of students with ADHD in the classroom. The removal of nuisance items is generally most effective after the student has been given the choice of putting it away immediately and then fails to do so.
 Provide calming manipulatives. While some toys and other objects can be distracting for both the students with ADHD and peers in the classroom, some children with ADHD can benefit from having access to objects that can be manipulated quietly. Manipulatives may help children gain some needed sensory input while still attending to the lesson.
 Allow for “escape valve” outlets. Permitting students with ADHD to leave class for a moment, perhaps on an errand (such as returning a book to the library), can be an effective means of settling them down and allowing them to return to the room ready to concentrate.
 Activity reinforcement. Students receive activity reinforcement when they are encouraged to perform a less desirable behavior before a preferred one.
 Hurdle helping. Teachers can offer encouragement, support, and assistance to prevent students from becoming frustrated with an assignment. This help can take many forms, from enlisting a peer for support to supplying additional materials or information.
 Parent conferences. Parents have a critical role in the education of students, and this axiom may be particularly true for those with ADHD. As such, parents must be included as partners in planning for the student’s success. Partnering with parents entails, including parental input in behavioral intervention strategies, maintaining frequent communication between parents and teachers, and collaborating in monitoring the student’s progress.
 Peer mediation. Members of a student’s peer group can positively impact the behavior of students with ADHD. Many schools now have formalized peer mediation programs, in which students receive training in order to manage disputes involving their classmates.
 Effective teachers also use behavioral prompts with their students. These prompts help remind students about expectations for their learning and behavior in the classroom. Three, which may be particularly helpful, are the following:
 Visual cues. Establish simple, nonintrusive visual cues to remind the child to remain on task. For example, you can point at the child while looking him or her in the eye, or you can hold out your hand, palm down, near the child.
 Proximity control. When talking to a child, move to where the child is standing or sitting. Your physical proximity to the child will help the child to focus and pay attention to what you are saying.
 Hand gestures. Use hand signals to communicate privately with a child with ADHD. For example, ask the child to raise his or her hand every time you ask a question. A closed fist can signal that the child knows the answer; an open palm can signal that he or she does not know the answer. You would call on the child to answer only when he or she makes a fist.
 In some instances, children with ADHD benefit from instruction designed to help students learn how to manage their own behavior: (Self-Regulation)
 Social skills classes. Teach children with ADHD appropriate social skills using a structured class. For example, you can ask the children to role-play and model different solutions to common social problems. It is critical to provide for the generalization of these skills, including structured opportunities for the children to use the social skills that they learn. Offering such classes, or experiences, to the general school population can positively affect the school climate.
 Problem solving sessions. Discuss how to resolve social conflicts. Conduct impromptu discussions with one student or with a small group of students where the conflict arises. In this setting, ask two children who are arguing about a game to discuss how to settle their differences. Encourage the children to resolve their problem by talking to each other in a supervised setting.
 For many children with ADHD, functional behavioral assessments and positive behavioral interventions and supports, including behavioral contracts and management plans, tangible rewards, or token economy systems, are helpful in teaching them how to manage their own behavior. Because students’ individual needs are different, it is important for teachers, along with the family and other involved professionals, to evaluate whether these practices are appropriate for their classrooms. Examples of these techniques, along with steps to follow when using them, include the following:
 Functional Behavioral Assessment (FBA). FBA is a systematic process for describing problem behavior and identifying the environmental factors and surrounding events associated with problem behavior. The team that works closely with the child exhibiting problem behavior.
 (1) observes the behavior and identifies and defines its problematic characteristics,
 (2) identifies which actions or events precede and follow the behavior, and
 (3) Determines how often the behavior occurs. The results of the FBAshould be used to develop an effective and efficient intervention and support plan. (Gable, et al., 1997)
 Positive Behavioral Interventions and Supports (PBIS). This method is an application of a behaviorally based systems approach that is grounded in research regarding behavior in the context of the settings in which it occurs. Using this method, schools, families, and communities work to design effective environments to improve behavior. The goal of PBIS is to eliminate problem behavior, to replace it with more appropriate behavior, and to increase a person’s skills and opportunities for an enhanced quality of life (Todd, Horner, Sugai, & Sprague, 1999).
 Behavioral contracts and management plans. Identify specific academic or behavioral goals for the child with ADHD, along with behavior that needs to change and strategies for responding to inappropriate behavior. Work with the child to cooperatively identify appropriate goals, such as completing homework assignments on time and obeying safety rules on the school playground. Take the time to ensure that the child agrees that his or her goals are important to master. Behavioral contracts and management plans are typically used with individual children, as opposed to entire classes, and should be prepared with input from parents.
 Tangible rewards. Use tangible rewards to reinforce appropriate behavior. These rewards can include stickers, such as “happy faces” or sports team emblems, or privileges, such as extra time on the computer or lunch with the teacher. Children should be involved in the selection of the reward. If children are invested in the reward, they are more likely to work for it.
 Token economy systems. Use token economy systems to motivate a child to achieve a goal identified in a behavioral contract (Barkley, 1990). For example, a child can earn points for each homework assignment completed on time. In some cases, students also lose points for each homework assignment not completed on time. After earning a specified number of points, the student receives a tangible reward, such as extra time on a computer or a “free” period on Friday afternoon. Token economy systems are often used for entire classrooms, as opposed to solely for individual students.
 Self-management systems. Train students to monitor and evaluate their own behavior without constant feedback from the teacher. In a typical self-management system, the teacher identifies behaviors that will be managed by a student and provides a written rating scale that includes the performance criteria for each rating. The teacher and student separately rate student behavior during an activity and compare ratings. The student earns points if the ratings match or are within one point and receives no points if ratings are more than one point apart; points are exchanged for privileges. With time, the teacher involvement is removed, and the student becomes responsible for self-monitoring (DuPaul & Stoner as cited in Shinn, Walker, & Stoner, 2002).
 The third component of a strategy for effectively educating children with ADHD involves physical classroom accommodations. Children with ADHD often have difficulty adjusting to the structured environment of a classroom, determining what is important, and focusing on their assigned work. They are easily distracted by other children or by nearby activities in the classroom. As a result, many children with ADHD benefit from accommodations that reduce distractions in the classroom environment and help them to stay on task and learn. Certain accommodations within the physical and learning environments of the classroom can benefit children with ADHD.
 Special Classroom Seating Arrangements
 One of the most common accommodations that can be made to the physical environment of the classroom involves determining where a child with ADHD will sit. Three special seating assignments may be especially useful:
 Seat the child near the teacher. Assign the child a seat near your desk or the front of the room. This seating assignment provides opportunities for you to monitor and reinforce the child’s on-task behavior.
 Seat the child near a student role model. Assign the child a seat near a student role model. This seat arrangement provides opportunity for children to work cooperatively and to learn from their peers in the class.
 Provide low-distraction work areas. As space permits, teachers should make available a quiet, distraction-free room or area for quiet study time and test taking. Students should be directed to this room or area privately and discreetly in order to avoid the appearance of punishment.
 
 Instructional Tools and the Physical Learning Environment
 Skilled teachers use special instructional tools to modify the classroom learning environment and accommodate the special needs of their students with ADHD. They also monitor the physical environment, keeping in mind the needs of these children. The following tools and techniques may be helpful:
 Pointers. Teach the child to use a pointer to help visually track written words on a page. For example, provide the child with a bookmark to help him or her follow along when students are taking turns reading aloud.
 [image: ]Egg timers or other timers.. Note for the children the time at which the lesson is starting and the time at which it will conclude. Set a timer to indicate to children how much time remains in the lesson and place the timer at the front of the classroom; the children can check the timer to see how much time remains. Interim prompts can be used as well. For instance, children can monitor their own progress during a 30-minute lesson if the timer is set for 10 minutes three times.
 Classroom lights. Turning the classroom lights on and off prompts children that the noise level in the room is too high and they should be quiet. This practice can also be used to signal that it is time to begin preparing for the next lesson.
 Music. Play music or chords on a piano to prompt children that they are too noisy. In addition, playing different types of music communicates to children what level of activity is appropriate for a particular lesson. For example, play quiet classical music for quiet activities done independently and jazz for active group activities.
 Proper use of furniture. The desk and chair used by children with ADHD need to be the right size; if they are not, the child will be more inclined to squirm and fidget. A general rule of thumb is that a child should be able to put his or her elbows on the surface of the desk and have his or her chin fit comfortably in the palm of the hand.
 (USDOE/OSERS, 2008)
 
 ADHD Classroom Strategies Video
 In this video, Dr. Jonas Bromberg speaks with 5th grade teacher Jon Weinberger of the Lawrence school in Brookline, MA, about his strategies for improving the classroom experience for children with ADHD.
  One or more interactive elements has been excluded from this version of the text. You can view them online here: https://pressbooks.usnh.edu/understandingandsupportinglearnerswithdisabilities/?p=79#oembed-1 
 
 [insideadhd], (2011, Sept. 9). ADHD Classroom Strategies. [Video File]. Retrieved from https://youtu.be/Dd62-eL0JYI   Creative Commons Attribution license (reuse allowed)
 
 Assistive Technology
 Much of the technology the student with ADHD will use will be similar to the learning technologies used by their “typical peers”.
 	Research AT that supports the student with ADHD in the areas of organizational skills and self-regulation. There are many examples of AT embedded in this chapter.
 
 
 Supplemental/ Optional Resources
 U.S. Department of Education, Office of Special Education and Rehabilitative Services, Office of Special Education Programs, Identifying and Treating Attention Deficit Hyperactivity Disorder: A Resource for School and Home, Washington, D.C., 2008.  (This report is in the public domain)
 U.S. Department of Education, Office of Special Education and Rehabilitative Services, Office of Special Education Programs, Teaching Children with Attention Deficit Hyperactivity Disorder: Instructional Strategies and Practices. Washington, D.C., 2008. (This report is in the public domain)
 Teacher Training and video series – https://chadd.org/for-educators/teacher-training-video-series/
 Explaining ADHD to Teachers  Infographic
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				 Visual Impairments including Blindness
 means an impairment in vision that, even with correction, adversely affects a child’s educational performance. The term includes both partial sight and blindness. [§300.8(c)(13)]
 (Center for Parent Information and Resources, 2017)
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 Introduction
 Vision is a sense that allows students to learn incidentally, synthesize information, and respond to the environment. Vision motivates movement by providing information and stimulation, integrates and organizes information in the brain, and encourages social interaction (Gentle, Silveira, & Gallimore, 2016). In classrooms, barriers can exist for students with vision impairment as the curriculum, the way it is delivered, and common assessment methods in the mainstream classroom are designed for those who can see (Morris & Sharma, 2011).
 Students with vision impairment may have difficulty understanding where objects are in the environment and may need to use a white cane to travel independently. In addition, students with vision impairment are often unable to collect information from visual cues. Being able to interact confidently and in culturally appropriate ways is important for social inclusion and a sense of belonging, however, the vast majority of communication occurs through non-verbal means such as body posture, arm and hand gestures, and facial expressions , all of which students with a vision impairment may not be aware.  (Fanshawe and Cain, n.d.)
 
 Etiology
 Damage or disease to any part of eye or the structure can cause impaired vision. The visual system is very vulnerable (Deloitte, 2016) and if left untreated, abnormalities in vision can become permanent. Vision impairment is heterogeneous due to the complex nature of the visual system (Kelley, Gale & Blatch, 1998). The vast array of causes of vision impairment means that each child has their own particular educational needs and adjustments.
 Childhood severe vision impairment or blindness can be caused by:
 	Hereditary conditions such as genetic disorders.
 	Intrauterine trauma such as Rubella or Fetal Alcohol Spectrum Disorder [FASD];
 	Perinatal conditions from prematurity or brain injury; and
 	Acquired impairment due to untreated conditions and accidents, trauma, or cancers.
 
 (Gilbert & Foster, 2011) (Fanshawe and Cain, n.d.)
 
 
 Identification and Assessment
 Early intervention services are generally considered mandatory for infants and toddlers with visual impairments (Ferrell, 2000, 2011; Hatton et al., 2003; Murphy et al., 2008). Although only anecdotal evidence is available, these services are believed to be more effective if personnel are trained and certified in visual impairment fields and services are designed to establish routines within the home environment (Ferrell, 2000, 2007; Hatton et al., 2003; Murphy et al., 2008), although opportunities to meet with other families of children with visual impairments are also important (Ferrell, 2000, 2011). Developmental areas that appear to be at greatest risk for children with visual impairments are cognitive and motor-skill areas (Erickson & Hatton, 2007a, 2007b; Ferrell, 2000, 2011; Hatton et al., 2003; Murphy et al., 2008). Kesiktas (2009) stated that giving attention to developing orientation and mobility skills and supporting parent-child interactions are also needed. Lueck, Chen, Kekelis, and Hartmann (2010) provided effective practice guidelines and strategies for promoting early child development in infants and toddlers with visual impairments.
 Assessment considerations for children and youth with visual impairments are similar to those for students with other sensory disabilities. Personnel with experience and training in visual impairment are required by law to participate in the assessment process, and assessment must utilize a variety of measures, both formal and informal, to evaluate development, educational Page 41 of 219 achievement, and access to the general curriculum (IDEA, 2004; Olmstead, 2005; Pugh & Erin, 1999). Such personnel should also consider the interaction of residual vision, additional disabilities, environment, learning strategies, and unique skills needs. Assessment is made more difficult because there are no reliable and valid instruments for students with visual impairments (Bowen & Ferrell, 2003; Ferrell, 2011; Groenveld & Jan, 1992; L. Hunt, 2001; J. C. Miller & Skilman, 2003; Singh, 2004). Thus, the results of an assessment are, at best, considered an underestimate of performance. Cattell (1940), who attempted to measure intelligence in young blind children, found no difference in skill acquisition, providing the children had been previously exposed to the skill and, therefore, knew what was expected. This lack of exposure can be attributed to visual impairment itself and the lack of opportunity to learn through observation, modeling, visual imitation, and visual feedback. This opportunity is often referred to as incidental learning (Ferrell, 1997, 2011). For children with visual impairments, incidental learning cannot be assumed to have occurred (Ferrell, 1997, 2011; Lowenfeld, 1973; Warren, 1994). To reiterate, test results are generally considered an underestimate of performance. The U.S. Department of Education (Musgrove &Yudin, 2013) has acknowledged that “the challenge for educators of blind and visually impaired children is how to teach skills that sighted children typically acquire through vision” (p. 2).
 Personnel experienced and trained in visual impairment conduct at least two types of assessments: (a) a functional vision assessment to estimate how a student is using his or her remaining vision and establish the accommodations and modifications, including the use of low-vision devices and technology, needed in order for the student to progress in the general education curriculum (Corn & Erin, 2010; Lueck, 2004) and (b) a learning media assessment (Bell, Ewell, & Mino, 2013; Koenig & Holbrook, 1995) to determine the sensory channels through which a child learns and assess reading and writing skills as required by IDEA (2004), specifically evaluating a student’s need for instruction in Braille (see also Musgrove & Yudin, 2013; U.S. Department of Education, 2000).
 Musgrove and Yudin (2013) recently reinforced these assessment components by stating,
 the evaluation of vision status and the need (or future need) for Braille instruction should be thorough and rigorous, include a data-based media assessment, be based on a range of learning modalities, including auditory, tactile, and visual, and include a functional visual assessment. (p. 3)
 Assessment of infants and toddlers with visual impairments is conducted in partnership with family members and utilizes a routines-based approach (Hatton, McWilliam, & Winton, 2003; Pugh & Erin, 1999). In terms of statewide assessments, about 18% of students with visual impairments participated in alternate assessments; only 6% did not participate in any statewide testing (Marder, 2009).
 We consider the level of evidence for the assessment recommendations to be emerging because these are based on expert opinions, public policy, legislation, and documented practice. Although media assessments are widely used and have been validated for assessment purposes, there is little evidence that their use results in the correct decision regarding a student’s reading medium. Functional vision assessments, which are not standardized, must be considered unreliable because different teachers can obtain different results with the same student. Nevertheless, these two procedures are critical to the assessment process, and research to establish the reliability and validity of these practices is needed.  (Ferrell and Luckner, 2014/VI)
 Dolly Bhargava, M.Spec.Ed explains, Identifying a Student with Vision Impairment and the Professionals who Diagnose and Treat Vision Impairment. Includes Learning Characteristics, Adaptive Behavior and Related Servcie Providers. https://www.trinity.edu/sites/students-vision-hearing-loss/vi-definitions#identify
 
 Characteristics of Vision Impairment
 Vision is known as the coordinating sense which combines information gathered from all the senses to construct concepts about the environment. For sighted people, most learning opportunities are obtained incidentally from visual information (Ferrell, 2016). Vision provides incentive to the child to interact with their environment and engage with others.
 A vision impairment impacts:
 	Motor development (reaching, crawling, walking);
 	Cognitive development (incidental learning of the world through sight);
 	Social development (visual cues and facial expression, as well as social interactions).
 
 Although babies with vision impairment develop through similar stages (Geld, 2014), they require direct, planned, and repetitive contextual experiences, providing auditory information to assist concept development (Ferrell, 2011). Early intervention is important to be able to access support and services and achieve full developmental potential (Lueck, Erin, Corn & Sacks, 2010).
 The cause and severity of vision impairment will be different and unique for every child. How a vision impairment impacts on a child’s development, will depend on:
 	the degree and type of impairment.
 	the age at the time of impairment.
 	the presence of other developmental or learning needs.
 	the child’s personality and abilities.
 	fluctuations in time of day or eye fatigue.
 	family environment and support; and
 	access to early diagnosis intervention, support, and engagement. (Royal Institute for Deaf and Blind Children [RIDBC], 2016).
 
 As a teacher there are certain behaviors or characteristics that might alert you to the fact that a student may have vision impairment. Telec, (2009) suggest these may include:
 	appearance of eyes – turned, red, teary, or student blinks excessively.
 	complaints – headaches, dizziness, blurry, watery eyes, or light sensitivity.
 	behavioral – head turning across the page, head tilted to one side, holds books very close to the face, rubs eyes frequently, becomes irritated when completing written work.
 	eye movement – loses place when reading, uses finger to track the words, omits small words, writes up or down on the paper.
 	eye teaming abilities – seeing double, repeats letters, misaligns digits, squints, tilts head, postural deviations, eyes shake.
 	eye-hand coordination – feels objects, poor hand–eye coordination; and
 	refractive – difficulty copying from board to paper.
 
 A timely diagnosis by medical experts and referral to intervention is essential to allow children with vision impairment access to services to support physical, academic, and social requirements of school (Anthony, 2014; Janus, 2011).
 Watch video
 Inclusion and Diversity: Diagnosing Vision Impairment video 19:20 min
 (Fanshawe and Cain, n.d.)
 
 
 Attitudes, Perceptions and Developing a Culture of Inclusion
 Helen Keller said “not blindness, but the attitude of the seeing to the blind is the hardest burden to bear”. People have been known to speak louder to someone with vision impairment and change conversational words to avoid using ‘seeing’ or ‘looking’.
 Hollins (1989) notes that lack-of-knowledge theory can be applied to issues of vision impairment, and asserts that many people have not had any prior experience with people who are blind and therefore don’t have prior knowledge to base their opinions. They therefore rely on their own assumptions, which results in a misalignment between expectations and solutions. This can also lead to a deficit view (seeing the disability as a hindrance and that students lack the ability to achieve) rather than focusing on the many abilities and strengths of the student. Making connections a person with a vision impairment or blindness is the most effective way to gain insight into, and a foundation of knowledge about the range of challenges, abilities, and successes.
 Opportunity, participation, and a sense of belonging in the school setting are paramount to positive social and cognitive development for students with vision impairment (DeCarlo, et al., 2012). It is important to create learning environments that allow for independence and provide age-appropriate activities in a manner that can be achieved successfully (Beardslee, Watson Avery, Ayoub, Watts & Lester, 2010). Olmstead (2005) believes that success for students with disabilities comes in part from the “schools’ commitment to inclusion” in practice (Olmstead, 2005 p. 65)
 (Fanshawe and Cain, n.d.)
 
 The Impact of a Vision Impairment on Learning
 Vision impairment can impact physical, social, emotional, and academic participation in education.
 Physical Impact of Vision Impairment
 Motor skills, development, speech and vestibular development can be delayed with congenital vision loss (Telec, Boyd, & King, 1997). Neck posture and gait may also be affected by students as they accommodate their body to visual field loss. For students with decreased vision in one eye, lack of depth perception creates greater perceptual uncertainty, affects hand-eye coordination and balance required for daily routines, sports, and hobbies (Ekberg, Rosander, von Hofsten, Olsson, Soska, & Adolph, 2013).
 For students with vision impairment, moving through the school can be difficult due to reduced sight to navigate through spaces. The general layout of the school will impact mobility as gauging the depth of steps, positioning of playground equipment, and changes in gradient are difficult. The time of day, glare, and number of people around can have an impact on accessibility. Effective mobility skills and spatial awareness are important to confidently navigate the school environment.
 Depending on their level of vision and their location within the classroom, students with vision impairments may find it difficult to see the whiteboard, or continuously copy from the board to their books. Glare from the windows may impact their viewing of books, computers, or the whiteboard. Trip hazards may exist with chairs and bags that are in pathways and can’t be seen.
 In a study of students with vision impairments aged 10-12, Stuart and Lieberman (2006) found that physical activity of children with a vision impairment was significantly less than their fully sighted peers, and levels for physical activity decreased relative to the levels of vision. Physical education classes may be difficult to access due to equipment, programming and instruction, however, the many benefits of physical activity and social inclusion in sport, particularly team sports, means it is essential for teachers to find ways to overcome these barriers for full participation (Lieberman, Haegele, Columna & Conroy, 2014).
  Social-Emotional Impact of Vision Impairment
 Acceptance by peers is important to develop a sense of belonging and positive self-concept. Self-concept is developed by feelings of acceptance and a person’s perception of how others view them (Rosenblum, 2006). Students who are blind or have severe vision impairment often lack social competence which can affect their ability to bond with other students (Rosenblum, 2006). They may lack the ability to recognize faces or to initiate conversations, and may not gather intricate social cues such as facial expressions and body gestures (Fanshawe, 2015). Many students with low vision may have socially inappropriate behaviors, such as not respecting personal space, as they are unable to see correct behaviors modelled.
 A student’s personality and a positive mindset to overcome challenges will also impact their ability to cope with vision impairment (Fanshawe, 2015). Research in several Western countries has revealed that students with vision impairments often feel lonely and isolated from their peers (George & Duquette, 2006). Students do not like to perceive themselves as different, particularly in the teenage years (Ihrig, 2013), and using white canes or reading Braille highlights such differences. Feelings of, and inadequacy and anxiety about their ability to cope with the academic workload have also been reported (Ihrig, 2013).
 Whether the vision impairment was congenital or acquired will impact psychosocial adjustment (Tuttle & Tuttle, 2004; Welsh, 2010). An acquired loss of vision will be more difficult to adjust to, particularly if students have lost the ability to work or participate in sports and hobbies they once enjoyed (Ihrig, 2013).
 Academic Impact of Vision Impairment
 Vision impairments create a particular challenge in the typical general education classroom, as the content and the assessment of the curriculum is designed for those who can see (Telec, 2009). Visual images are throughout classrooms and schools in the form of posters, signs, and displays. Multimedia are embedded throughout the curriculum with many visual images and videos, models, and symbols for students to decode. Subjects such as Science, Mathematics, Geography, History, and Visual Art have proved infinitely more difficult to access by students with low vision (Rule et.al., 2011). These subjects contain a high number of graphical representations, diagrams, graphs, tables, and pictorial representation of data. Students with vision impairments studying these subjects cannot see important information and often rely on working memory to access this information (Rokem & Ahissar, 2009) which can result in increased cognitive load.
 Family, Culture and Community
 Long before a student enters your classroom, their parents, caregivers, family and early intervention specialists have been developing the child’s skills to orientate themselves in space and move safely around their environment. It is important for you to be aware that having a child with a disability is a major emotional journey for parents (Davis & Day, 2010; Tanni, 2014). Prior knowledge, cultural, and religious beliefs towards disabilities will impact how a family provides support for their child (Chen, 2009, Waldron, 2006).
 It is important that educators are respectful of the decisions and choices parents have made in the child’s interests and work together to ensure maximum participation in the educational settings. If it is recommended that a student has an Individual Education Plan [IEP], this must be completed with the knowledge of the teacher and the approval of the parent or guardian.  (Fanshawe and Cain, n.d.)
 
 Universal Design for Learning
 A culture of inclusion needs to be created throughout the school to ensure students have a sense of belonging (Abawi, Fanshawe, Gilbey, Andersen, & Rogers, 2018). This includes not just school staff and students but also the school community in a systemic manner. Inclusive culture aims to create a school environment that is designed for the universal needs of all the students within the school so that low vision does not impair a person’s participation. Adjustments, accommodations, and differentiation are all used interchangeably throughout this chapter to refer to any “measure or action taken to assist a student with disability to participate in education on the same basis as other students” (Australian Government Attorney General’s Department, 2005, p. 10). Universal design for learning means creating a learning environment which promotes access to the curriculum, learning and teaching for all learners.
 Multiple Means of Representation
 	Use explicit verbal instructions so students are aware of what is happening and when.
 	Verbalize writing as you put it on the board.
 	Ensure examples are modelled and scaffolded.
 	Ensure font is large, use a contrasting color and avoid clutter.
 	Promote inbuilt accessibility options or preferred settings to enlarge font.
 	Place posters and other visual prompts around the room within visual fields
 
 Multiple Means of Action and Expression
 	Plan ahead to have materials prepared or emailed for accessibility.
 	Provide different ways for students to accurately express their knowledge.
 	Teach students how to organize materials on the computer for quick access and storage.
 	Provide ways to reduce cognitive load and assign realistic workloads and homework tasks.
 	Minimize unnecessary copying of tasks.
 	Allow activities and testing to be completed on a computer.
 	Train students in ‘shortcuts’ for quick access to system commands.
 	Develop keyboarding skills and touch typing to allow for typed responses.
 
 Multiple Means of Engagement
 	Organize the classroom to allow sufficient space for ease of access.
 	Consider lighting that is bright enough but does not produce glare.
 	Plan the layout of desks to ensure all students have good access to the board.
 	Provide timely and constructive feedback in a students preferred style: written, typed, auditory.
 	Foster a safe, supportive and inclusive environment and promote independence.
 	Encourage students to advocate for the ways they learn best.
 	Support students to develop social inclusion through positive friendships and a sense of belonging.
 
 Modifications for Severe Vision Impairment
 Holbrook and Koenig (2000) believe students should have a variety of tools that they can use to access the curriculum as independently as possible. Students with severe vision impairment can use a combination of auditory and tactile technologies to assist them accessing the curriculum such as screen readers, touch typing, Braille, and auditory recordings. This toolbox of different technologies allows students to participate in the classroom through the independence to choose which tool will assist them to access the curriculum and engage in the learning environment.
 (Fanshawe and Cain, n.d.)
 Elizabeth Hartmann Ph.D. has a video (16:31 minutes) and webpage transcript on  Universal Design for Learning for Visual Impairment via the Perkins School for the Blind website. Check it out at https://www.perkinselearning.org/videos/webcast/universal-design-learning
 
 Expanded Core Curriculum
 Inclusion in the classroom is facilitated by allowing students to independently access the academic and social curriculum in the classroom. To fully participate in education students need to be exposed to an Expanded Core Curriculum (ECC). The ECC comprises of nine areas that require explicit teaching to students with vision impairment to compensate for skills sighted peers gain incidentally by observing others. The ECC focuses on many of the areas of adaptive behavior and transition skills in which these students will need explicit training.
 Assistive technology includes specific tools that enable students to access information. It can include Braille machines, screen reading software, mobile phones, iPads, and magnifiers.
 Career education provides students with vision impairment an opportunity to be exposed to the jobs that they may not be aware of without the ability to observe people working. It includes understanding the student’s strengths to make decisions about suitable careers.
 Compensatory skills are the skills necessary for accessing the core curriculum. This can include study skills, access to enlarged print, tactile graphics, and Braille.
 Independent living skills include the tasks required in everyday life, hygiene, dressing, cooking, eating, and chores to increase independence.
 Orientation and mobility (O & M) instruction helps students to become aware of where their body is in space and how to travel safely. It may include cane training, travelling in the school of community, and using public transport.
 Recreation and leisure are important for belonging and participation. Assistance in becoming aware of many physical and leisure activities allows social interaction and is good for well-being.
 Self-determination includes making decisions, solving problems, and advocating for oneself. Students who know about themselves as learners and advocate for what they need will be able to be more successful.
 Sensory efficiency includes using other senses and systems (proprioceptive, kinesthetic, and vestibular systems) to be able to access and participate in their environments.
 Social interaction skills explicitly teach social skills and promote awareness about facial expressions, body language, and interpersonal relationships that cannot be learned by visually observing people.
 Students should be provided a toolbox of technologies, both digital and traditional, which can help them access the curriculum. The Expanded Core Curriculum is therefore important for students with severe vision impairment and blindness to access knowledge and skills that will help compensate for their vision loss. It is likely that you will have children with mild or moderate vision impairments in your classroom. It is also possible that you may identify issues with students’ vision within your classroom. Armed with the knowledge from this chapter, it is hoped that you can modify content in the least restrictive manner and use pedagogies that create an inclusive culture and promote active participation of all students in the classroom.
 (Fanshawe and Cain, n.d.)
 
 Classroom strategies for Regular Education Teachers who have students with visual impairments
 Adapted from: Texas School for the Blind and Visually Impaired, (n.d.) Classroom Strategies for Regular Education Teachers who have students with visual impairments. Retrieved from https://www.tsbvi.edu/ * this site has been revamped and this information is no longer available online.
 
 	It’s okay to say “look” and “see.” Even fully sighted people use their other senses in the context of looking at something. Visually impaired people might look at things in a different way, but “seeing” is in the perception (rather than the eye) of the beholder.
 	Audiovisual presentations and demonstrations are made accessible to severely visually impaired students by providing verbal explanations. Read what is being written on the board and/or describe what is pictured in the presentation. Allow the student time to handle tactually adapted materials.
 Saying “over there” and pointing to something the student can’t see are not useful with a blind student. Instead, spatial directions must be given from the STUDENT’S perspective. Remember that the student’s left and right are opposite yours when you are facing the student.
 	Seat or encourage the visually impaired student to come to the front of the classroom or presentation area in order to be certain that s/he hears all instruction/explanation correctly.
 	Braille materials take an exceptionally long time to order and/or prepare. Textbook committee members should be aware of this and be certain that braille textbooks can be ordered in January for the following fall so that they can be transcribed in time. Extra time may be required for math and technical books, as Braille mathematical notation requires a unique certification that many literary braille transcribers do not possess.
 	Classroom handouts, especially those with pictures or diagrams, also require a great deal of time to transcribe into braille and tactile formats or verbal descriptions. Classroom teachers are wise to provide materials to be transcribed at least two weeks ahead of time, preferably on disk, as some text can be transcribed using computer translation software.
 	Expect the visually impaired student to complete the same assignments as the rest of the class. Due to alternative media, assignments may take a visually impaired student longer to complete. An average of double time for Braille or tape is a good rule of thumb. Due to time constraints it may occasionally be necessary to reduce the number of examples to be completed for classwork or homework (such as in math problems), as long as the student is able to demonstrate that s/he understands the concepts and/or skills exhibited within each example.
 	Independence is of primary importance! Be patient. Observe the student, silently encouraging independent problem-solving skills. Wait until the student asks for help and provide minimal assistance only as needed to build self-confidence and independence.
 	Avoid leaving doors and drawers ajar or chairs out from under tables and desks. Either keep furniture consistent or inform and/or involve the student in rearranging.
 	Address all students by name so that the visually impaired student can learn to associate names with voices of classmates. Address the visually impaired student by name as well, so he or she knows when he or she is being spoken to.
 	Encourage the students’ use of proper posture, eye contact as much as possible and proper social etiquette. Discourage any inappropriate mannerisms to maximize the student’s physical and emotional health, as well s the student’s social, educational and career potential.
 	Always treat the visually impaired student equally with other students. This includes discipline and special privileges as well as involvement in extracurricular and leadership opportunities.
 	Give the visually impaired student as many opportunities to help others as to be helped by others.
 	Please don’t presume that just because the student can’t see and is using other learning mediums that the student is incapable. Try to allow the student to use their strengths in the areas they have to learn.
 	All students, including those with visual impairments, learn at individual rates.
 
 Summary: As much as possible, treat the student the same as any other student and your example will encourage classmates to do the same.
 
 (Texas School for the Blind and Visually Impaired, n.d)
 
 
 Evidenced-Based Practices (EBPs) for students with Visual Impairments.
 Excerpts from: Ferrell, K. A., Bruce, S., & Luckner, J. L. (2014). Evidence-based practices for students with sensory impairments (Document No. IC-4) Retrieved from http://ceedar.education.ufl.edu/wp-content/uploads/2014/09/IC-4_FINAL_03-30-15.pdf#page=64 
 Visual Impairment [The] special topic report has shown that many students with a visual impairment receive accommodations and disability-related services from their schools or districts. Academically and socially, many of them appear to be quite successful; however, a substantial minority [of students] is doing less well. The considerable heterogeneity among students classified as “visually impaired” highlights the need for educators to look beyond “the label” and tailor instruction, accommodations, services, and supports to students’ individual needs. (Marder, 2006, p. 25) Marder (2006) continued by comparing and contrasting students with visual impairments who participated in the Special Education Elementary Longitudinal Study (SEELS, pp. 23-24; see Table 1).
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 This fairly accurate description of students with visual impairments demonstrates not only the heterogeneity of children identified as visually impaired, but also the great range of educational services required. Regulations implementing IDEA (2004) define visual impairment including blindness as “an impairment in vision that, even with correction, adversely affects a child’s educational performance. The term includes both partial sight and blindness” (34 C.F.R. § 300.8(c) (13)). In this review, the terms low vision and blind refer to students who generally meet Marder’s (2006) descriptions above, although individual studies cited below may use more specific definitions to describe their participants. Both terms used here —visual impairment and visually impaired—refer to the entire group of students who are blind and have low vision.
 Given that the educational outcomes for students with visual impairments are highly variable, the determination of appropriate services must be made on an individual basis, taking into consideration the summary of the research literature that follows.
 In this review, we highlighted some of the essential components that are most important while educating students with visual impairments in both general education and specialized settings. We also examined the level of evidence supporting the epistemology of educating infants, children, and youth with visual impairments.
 Administration
                 Important issues surrounding the administration of educational programs serving students with visual impairments focus on credentialed personnel, supervision, workload, and access. IDEA (2004) requires that students with visual impairments be served by licensed or credentialed teachers who have training and experience in visual impairment and are involved in assessment and writing of IEPs as well as in direct teaching according to the individual child’s needs (U.S. Department of Education, 2000). The two most appropriate types of personnel are (a) teachers, certified or licensed by the state education department, who teach students with visual impairments and (b) orientation and mobility (O&M) instructors certified by the Academy for Certification of Vision Rehabilitation and Education Professionals (ACVREP) or through some states’ own systems (U.S. Department of Education, 2000). These licensing procedures guarantee that students with visual impairments will receive instruction from qualified personnel and that other educational personnel will have access to such personnel for consultation and problem solving. Guidelines for providing services to students with visual impairments and supervision of personnel have been developed by NASDSE (Pugh & Erin, 1999).
 Personnel serving students with visual impairments generally do so in an itinerant model in which they travel among several schools within a district or across multiple districts that comprise a region; thus, driving time becomes part of the workday and is one of the considerations in determining caseload size. Other considerations include student needs for direct instruction in  reading and writing Braille, use of technology, classroom instructional materials that require translation into accessible formats, and teacher conferencing time (Michigan Department of Education, 2013; Olmstead, 2005; Spungin & Ferrell, 2007; U.S. Department of Education, 2000). Although related research indicates that mean caseload size ranges from 14 to 20 students (Correa-Torres & Durando, 2011; Correa-Torres & Howell, 2004; Murphy, Hatton, & Erickson, 2008; Olmstead, 1995; Suvak, 1999), the National Plan To Train Personnel recommends a caseload of eight students (C. Mason, Davidson, & McNerney, 2000); other sources recommend eight to 12 students (Hazekamp & Huebner, 1989; Koenig & Holbrook, 2000a), depending on student needs.
 Other considerations for caseload size include delivery of the expanded core curriculum (Hatlen, 1996, 2003) and the need for instruction in areas not traditionally part of the school curriculum but critical for children who do not learn by observation and visual imitation (Corn, Hatlen, Huebner, Ryan, & Siller, 1995; DuBose, 1976; Ferrell, 1997; Huebner, Merk-Adam, Stryker, & Wolffe, 2004). Such instruction has been acknowledged in Policy Guidance, issued by the U.S. Department of Education (2000), and a 2013-issued Dear Colleague letter (Musgrove & Yudin, 2013). Policy Guidance also acknowledges extending instruction beyond the school day, suggesting that students may benefit from working with personnel who provide services in non-traditional ways (e.g., at home, in the community).
 Education of students with visual impairments has been greatly enhanced at the American Printing House for the Blind by the 2004 creation of the National Instructional Materials Accessibility Standard (NIMAS) and the National Instructional Materials Accessibility Center (NIMAC), now making the goal of providing instructional materials to students with visual impairments at the same time as children without disabilities a real possibility (Association for Education of the Blind and Visually Impaired [AER], 2013; Pugh & Erin, 1999). Authorized by the IDEA amendments of 2004, NIMAC is a technical standard publishers use to create multiple formats (e.g., Braille, large print, audio) for books and instructional materials, greatly reducing the amount of time required to create adapted materials.
 Orientation and mobility instruction was first identified as a special-education-related service in the 1997 amendments to IDEA (1997). Children and youth with visual impairments, with and without additional disabilities, are entitled to orientation and mobility instruction as a related service (IDEA, 2004; Pugh & Erin, 1999; U.S. Department of Education, 2000). Note that the essential components related to this topic are included in this review under the Life Skills section of this paper.
 Assistive Technology
 In spite of its potential to facilitate Braille instruction and the development of early Braille literacy skills (McCall, McLinden, & Douglas, 2011; U.S. Department of Education, 2000), AT for students with visual impairments has not been widely researched, and the literature is limited to product reports and case studies. Practice guidelines require educators to ensure that technology is available to students with visual impairments (Pugh & Erin, 1999); however, empirical research examining technology as an intervention or instructional strategy has been limited to audio description (Carver et al., 2012; Ely, Wall Emerson, Maggiore, O’Connell, & Hudson, 2006; Ferrell, Finnerty, & Monson, 2008) and the use of technology on standardized tests (Freeland, Wall Emerson, Curtis, & Fogarty, 2010). Freeland and colleagues (2010) found that AT did not level the playing field in terms of performance of youth with visual impairments on standardized tests in which variability was attributed more to age, race, and gender than to use of technology. Audio description, on the other hand, holds promise as a testing accommodation. Carver and colleagues (2012) demonstrated that Braille readers were more likely to accurately respond to standardized questions in English/language arts, mathematics, and science when descriptions were provided during test administration. Students reading print in this study were equally likely to accurately respond both with and without description, indicating that image description is an unbiased accommodation that makes the content accessible to Braille readers without giving them an unfair advantage
 The U.S. Department of Education (2000) professionals stated that AT is an effective method for teaching writing and composition. Koenig and Holbrook (2000a) have recommended providing instruction in technology skills for 30 min to 60 min per day until the student is competent. However, there is some evidence that AT is not being well implemented in the education of students with visual impairments (Hume, 2011; S. M. Kelly, 2009, 2011; S. M. Kelly & Smith, 2011; D. W. Smith, Kelly, Maushak, Griffin-Shirley, & Lan, 2009), although S. M. Kelly (2009) did document greater technology use in specialized schools than in general education settings. The lack of technology utilization may be attributable to the adults surrounding students with visual impairments, who are more likely to be digital immigrants (Prensky, 2001); the majority of teachers who serve students with visual impairments may not be digital natives like the students themselves, who are growing up with technology. Their teachers may employ technology in more limited ways.
 Some researchers (Kamei-Hannan, Howe, Hererra, & Erin, 2012; Zhou et al., 2012) have demonstrated that teachers of students with visual impairments are more confident and more likely to teach technology to their students (a) when they have completed a course about technologies for students with visual impairments and (b) when knowledge and skills in technology are periodically renewed through PD. Hume (2011) found a significant positive correlation between the amount of training teachers received and their use of technology with their students. Interestingly, Hume also found a significant negative correlation between teachers’ caseload sizes and their use of technology with students. Reduction of caseload size and ongoing training of personnel in AT may lead to greater technology implementation in the future.
 McCall and colleagues (2011) determined through an extensive review of the literature that the provision of low-vision services and other technologies optimizes access to print and Braille. The U.S. Department of Education (2000) recommended that IEP teams determine if a particular child needs school-purchased AT devices in the home. This recommendation clearly places responsibility on the schools to assist students with visual impairments in generalizing technology use to all environments.
 Communication
 There is conflicting evidence that children with visual impairments experience delays in language development that may hamper acquisition of literacy skills (Bigelow, 1987; Erickson & Hatton, 2007b; Fraiberg, 1977; Preisler, 1995; Urwin, 1978; cf. Ferrell, 1998). General professional agreement supports strategies that assist children who are blind and visually impaired to acquire language skills (Erickson & Hatton, 2007a; Ferrell, 2011; Wormsley & D’Andrea, 2000), including:
 	expansion of verbal language and non-verbal cues;
 	short and simple sentences to follow directions;
 	questions that engage children or clarify their understanding;
 	use of concrete objects to label and explore;
 	use of songs, nursery rhymes, and chants;
 	use of rich descriptions and feedback; and
 	book sharing.
 
 Ferrell (1998) determined that many language milestones were acquired earlier by children with visual impairments, and others fell within a range of performance. Pérez-Pereira (1999) confirmed that appropriate pronoun usage by children with visual impairments occurred within the same age range as for typical children.
 Research in language and communication in children with visual impairments must be considered emerging. The articles cited here are primarily practice reports, expert opinions, or are descriptive in nature.
 Life Skills (Expanded Core Curriculum)
 Educators of students with visual impairments have long included instruction in life skills as an important component of the services they provide. These services were first identified by Spungin (1977) but have also been supported by Alonso (1987), DuBose (1976), Hazekamp and Huebner (1989), Koenig and Holbrook (2000b), and Spungin and Ferrell (2007). Instructional services in skills and behavior that lead to adulthood include adaptive technology and AT, orientation and mobility, leisure and recreation skills, social interaction skills, independent living skills, career education, and visual efficiency. Since 1996, these educational needs have been known as the expanded core curriculum (Hatlen, 1996). The need for this specialized instruction is attributed to the impact that visual impairment has on learning and the resulting limitation in observation, visual imitation, and demonstration and feedback. The emphasis on standards-based education limits the amount of time available to address this type of instruction.
 The importance of attention to life-skills instruction is demonstrated in the Newman and colleagues (2011); Wagner, DiAmico, Marder, Newman, and Blackorby (1992); and Wagner, Newman, Cameto, and Levine (2005b) studies. In these analyses of the National Longitudinal Transition Studies (NLTS, NLTS2), students with visual impairments, when compared to students with other categories of disability, spent the greatest amount of time in general education classes and had higher rates of high school graduation and postsecondary education, although they had lower rates of competitive employment. They also received more life-skills training after graduation. Although students with visual impairments made gains in these areas in the decade between the two studies, especially in comparison to students with other disabilities (Wagner et al., 2005b), only 55.4% of young adults with visual impairments lived independently at the end of the second transition study (Newman et al., 2011). In a survey of parents about independent living skills, Lewis and Iselin (2002) found that parents of children with visual impairments reported that their children were able to independently perform only 44% of tasks, but parents of children without visual impairments reported that 84% of living-skills tasks could be independently performed. The proportions of young adults with visual impairments who were married (i.e., 8.3%) or who were parents (i.e., 10.7%) were among the lowest of all categories of disability studied by NLTS2 (Newman et al., 2011).
 The U.S. Department of Education (2000) acknowledged in Policy Guidance the importance of instruction in areas not usually taught by educators when it stated that the IEP team may need to address compensatory skills, extended school-year services, social interaction skills, recreation and leisure skills, career education, and visual efficiency skills in order to ensure access to the general education curriculum. Similar to the evidence provided in the section later in this paper that addresses students who are deafblind, children and youth with visual impairments require systematic instruction to acquire skills in dressing, eating, grooming, hygiene, and self-care. There is some evidence that children who acquire these skills are more competent in their social interactions, are better integrated into their communities, have larger support systems, and may have better opportunities for employment (Bina, 1991; DeLaGarza & Erin, 1993; DeMario, 1990; Lewis & Iselin, 2002; Rettig, 1994).
 [image: ]The U.S. Department of Education (2000) recognizes orientation and mobility as an essential component of special education. The ability to move around the home and community is a “fundamental and enabling life skill” (Huebner & Wiener, 2005, p. 579) taught to children and youth by certified orientation and mobility specialists (COMS) and is identified as a related service by IDEA (2004). Marder (2006) documented in SEELS that a large majority of blind students (i.e., 78%) with and without mental retardation or developmental disabilities received orientation and mobility services; a smaller percentage of low-vision students (i.e., 36% to 38%) with and without mental retardation or developmental disabilities received these services. In the NLTS2 study, 54% of youth with visual impairments received these services, according to Cameto and Nagle (2007). They found that the provision of orientation and mobility services was influenced by (a) placement—students who attended specialized schools were more likely than students in regular schools to receive the services and (b) severity of visual impairment—students who were blind were more likely than those with low vision to receive the services.
 Using an expert Delphi technique, Wall Emerson and Corn (2006) identified several components of an orientation and mobility curriculum for children and youth. There is professional agreement that orientation and mobility begins in early childhood with:
 	sensory skills,
 	concept development
 	motor development
 	environmental awareness practiced in the home and community.
 
 This progresses to formal orientation and mobility training such as;
 	cane travel and
 	street crossings (Anthony, Bleier, Fazzi, Kish, & Pogrund, 2002; Anthony, Lowry, Brown, & Hatton, 2004; Budd & La Grow, 2000; Dodson-Burk & Hill, 1989; Franks, 1974; Hill et al., 1984; Wright, Harris, & Sticken, 2010).
 
 Still, there is little empirical evidence supporting orientation and mobility instruction in the schools or identifying which instructional techniques work best for which children. Wright and colleagues (2010) conducted a literature synthesis of this research, but it was limited to the use of tactile maps and models. Berlá (1973) and Berlá and Murr (1975) examined scanning approaches and task time for tactile materials (particularly maps) and concluded that tactile materials should be as simple as possible with few background textures. Wright and colleagues (2010) suggested utilizing Braille reading strategies (e.g., two-hand approach, left-to-right movement) while reading maps. However, Wright and colleagues concluded that “the three experimental studies . . . cannot be assumed to be applicable to the greater population of children with visual impairments because of the lack of replication, restrictive sampling techniques, artificial environments, and other limitations” (p. 104).
 This seems to be the case for the entire area of life skills. The research literature is sparse, so most of the evidence is based on expert opinions. Although there is professional consensus regarding the expanded core curriculum, which includes orientation and mobility, there is emerging yet contradictory evidence that provision of the expanded core curriculum has any effect on student educational and postschool outcomes.
 Literacy
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 Literacy is the key to social and economic opportunity (Bell & Mino, 2013; Musgrove & Yudin, 2013; Rex, Koenig, Wormsley, & Baker, 1964; Ryles, 1996; Schroeder, 1996). The U.S. Department of Education (Musgrove & Yudin, 2013) has specifically emphasized Braille literacy as an important factor in future employment. Education of students with visual impairments has always been about providing access to print or finding an alternative modality that will provide an equivalent quality and quantity of information. Instruction follows the evidence-based principles identified by the NRP (2000) and the National Early Literacy Panel (2008). However, there has been general agreement that the quality and quantity of literacy experiences in both print and Braille must improve (Erickson & Hatton, 2007a, 2007b; McCall et al., 2011; Murphy et al., 2008; Parker & Pogrund, 2009; Wormsley & D’Andrea, 2000). Recommended practices for students of school age have included repeated readings, direct instruction in phonics, decoding morphemes, and exposure to a wide variety of reading genres (Erickson & Hatton, 2007a, 2007b; Legge, Madison, & Mansfield, 1999; McCall et al., 2011). Recent research has indicated that instruction in vocabulary requires more attention as students grow older (Wall Emerson, Holbrook, & D’Andrea, 2009). Holbrook and Spungin (2009) recommended continual monitoring of children’s literacy achievement. As children mature over time, (a) the disparity in reading rates between children with and without visual impairments appears to grow wider (Corn et al., 2002), and (b) some researchers believe the increasing disparity is related to the level of visual acuity, with children who are blind falling further behind (Erickson & Hatton, 2007a, 2007b; Krischer & Meissen, 1983).
 Braille awareness begins as early as possible. Erickson and Hatton (2007a) considered readiness, the concept that children must display certain prerequisite behaviors before being introduced to Braille or print, to be a myth. Erickson and Hatton (2007a, 2007b) and Legge and colleagues (1999) suggested that age at introduction of Braille is correlated to faster Braille reading speed at school age.  Working as a team, teachers and families of students with visual impairments can support language and concept development while giving attention to sensory input (Erickson, Hatton, Roy, Fox, & Renne, 2007). Koenig and Holbrook (2000c) and Murphy and colleagues (2008) have discussed a variety of early strategies.
 Print readers. For students who are print readers, there is strong evidence that training in and use of low-vision devices increases oral comprehension, oral and silent reading speed, and the amount of total reading accomplished (Corn, Wall, & Bell, 2000; Corn et al., 2002; Erickson & Hatton, 2007a, 2007b; Farmer & Morse, 2007; Ferrell, Dozier, & Monson, 2011; Ferrell, Mason, Young, & Cooney, 2006; Helnsley, 1986; Howell, 1980; Jose & Watson, 1978; Lackey, Efron, & Rowls, 1982; La Grow, 1981; Lusk, 2012; Rossi, 1980; Schwartzenberg, Merin, Nawratzki, & Yanko, 1988; J. K. Smith & Erin, 2002). Older studies indicated that large print resulted in better overall performance in terms of reading rates, reading accuracy, and comprehension (Bock, 1971; Sykes, 1971). However, teaching children to use low-vision devices and other technology has been shown to provide optimal access to print (Corn & Koenig, 2002; Douglas et al., 2011; Lussenhop & Corn, 2002; H. Mason, 1999; H. Mason, McCall, Arter, McLinden, & Stone, 1997). Magnifying technology is generally considered more effective than hard-copy enlarged print (Corn & Koenig, 2002; Douglas et al., 2011; H. Mason et al., 1997). Students who read print have been found to require regular and intensive assessment and intervention from trained and certified personnel in the effective use of functional-vision and low-vision devices (Bock, 1971; Cobb, 2008; Corn & Koenig, 2002; Douglas et al., 2011; Lussenhop & Corn, 2002; H. Mason, 1999; H. Mason et al., 1997; Sykes, 1971). Bosman, Gompel, Vervloed, and van Bon (2006) found that low vision affects the reading process quantitatively and not qualitatively. In addition, other studies have shown that a student whose visual condition incorporates a central visual-field defect requires greater support for early decoding skills (Erickson & Hatton, 2007a, 2007b; Gompel, Janssen, van Bon, & Schreuer, 2003; Legge, Rubin, Pelli, & Schleske, 1985; van Bon, Adriaansen, Gompel, & Kouwenberg, 2000). Another study by Douglas, Grimley, McLinden, and Watson (2004) suggested that low-vision readers may have a different reading strategy than children without visual impairments, although Corley and Pring (1993a, 1993b) concluded that low-vision readers resembled younger readers without visual impairments
 Braille readers. Daily literacy instruction for young Braille readers is essential (Koenig & Holbrook, 2000a). Braille instruction must be systematic, regular, adequate to the child’s needs, and provided by knowledgeable and appropriately trained personnel to give the child who is blind the best opportunity to become a proficient reader (Barclay, Herlich, & Sacks, 2010; Koenig & Holbrook, 2000a; Lusk & Corn, 2006; Musgrove & Yudin, 2013; U.S. Department of Education, 2000; Wall Emerson, Sitar, et al., 2009). Strong evidence suggests that reading instruction within a structured format, including drill and practice in Braille reading, results in increased reading achievement, faster silent and oral reading rates, fewer reading errors, and greater comprehension (Crandell & Wallace, 1974; Ferrell, Mason, et al., 2006; Flanagan, 1966; Flanagan & Joslin, 1969; Kederis, Nolan, & Morris, 1967; Layton & Koenig, 1998; Lorimer, 1990; Mangold,1978; McBride, 1974; M. R. Olson, 1977; Wall Emerson, Holbrook, et al., 2009).
 Recent research has indicated that introduction of Braille contractions as children naturally encounter them is associated with higher literacy performance as children mature (Wall Emerson, Page 56 of 219 Holbrook, et al., 2009). Similarly, spelling accuracy is also associated with early introduction of Braille contractions, increased reading experience, and orthographic knowledge (Arter & Mason, 1994; Corley & Pring, 1993c; Erickson & Hatton, 2007a, 2007b; Gompel, van Bon, Schreuder, & Adriaansen, 2002; van Bon et al., 2000). Two-handed approaches to Braille reading seem to be associated with greater reading speed and accuracy (L. K. Mason, 2012; Wright, Wormsley, & Kamei-Hannen, 2009). For some Braille readers, audiobooks can be an efficient reading medium for some types of literacy genres. This seems to be more effective when the student can control the rate of speed (Esteves, 2007; R. M. Jackson, 2012; Lesnick, 2006).
 There is strong evidence that (a) low-vision devices can increase reading speed and comprehension, and (b) drill and practice in the Braille code (the Braille alphabet) results in greater reading fluency and comprehension. There are several studies that have used correlational research designs that have linked Braille literacy to adult employment, thus providing a moderate level of evidence. Other recommendations are supported by emerging and limited levels of evidence, given their reliance on expert opinions and systematic reviews of the literature. Intervention studies that seek to identify the most effective instructional strategies are surprisingly sparse, but collaborative studies like the ABC Braille Study (Barclay et al., 2010) are a promising trend.
 Mathematics
 Mean percentile scores for school-age students with visual impairments participating in SEELS were 41.3 (n = 232) for applied problems and 45.6 (n = 233) for calculation (Marder, 2006). Similarly, NLTS2 (2003) determined that secondary-age students with visual impairments achieved mean percentile scores on the Woodcock-Johnson III subtests for mathematics applied problems and calculation (Woodcock, McGrew, & Mather, 2001) of 32.3 (n = 317) and 42.2 (n = 416) respectively (Wagner, Newman, Cameto, & Levine, 2006). These percentile scores, are among the highest for all students with disabilities, are misleading because more than half of the sample of students with visual impairments participating in these two studies was omitted from the standardized assessments (i.e., NLTS2). Some students with visual impairments seem to do well in mathematics, but a significant proportion, both with and without additional disabilities, does not.
 For more than 40 years, concrete materials have been recommended for teaching students with visual impairments (Lowenfeld, 1973; Koenig & Holbrook, 2000b). Belcastro (1993), Champion (1976/77), and Hatlen (1975) demonstrated that concrete mathematics aids can increase computation accuracy; the three studies also demonstrated that aids and devices increase the acquisition of mathematics skills. The talking calculator Champion (1976/77) investigated is not generally considered a concrete material, and Kapperman, Heinze, and Sticken (2000) recommended against its use until mathematics skills are mastered. Indeed, a wide variety of computational aids, such as the cubarithm slate; Braille, large print, and stick-on number lines; various other manipulatives; and the new talking graphing calculator, are available from the American Printing House for the Blind. These devices are useful to demonstrate math concepts in a tactual manner and provide independent feedback to students through the medium of speech. Finger math, or Chisanbop, was shown to increase mathematics skills in three students who read Braille (Maddux, Cates, & Sowell, 1984)
 The Cranmer abacus, an adaptation of the traditional Asian calculation tool with a different arrangement of counting beads and a back that keeps the beads in place, is often used to teach calculation skills to students with visual impairments. In fact, more than half of teachers responding to a survey about abacus instruction reported that they were currently teaching abacus to children with visual impairments (Amato, Hong, & Rosenblum, 2013; Rosenblum, Hong, & Amato, 2013), and most began instruction sometime between preschool and second grade. This study also documented multiple instructional methods and pointed out that more research is needed. Nolan and Morris (1964), who documented an increase in achievement scores in mathematics after training with the abacus, supported the use of the Cranmer abacus as an instructional tool. Kapperman (1974), however, found that Braille and mental calculation were more accurate than use of the abacus. No additional studies have been conducted. Although a position paper by the American Printing House for the Blind (Terlau & Gissoni, 2012) promoted the abacus as equivalent to pencil-and-paper calculation, the evidence for instruction in the abacus must be considered limited.
 Despite documented lower achievement scores in mathematics for students with visual impairments, research investigating effective intervention strategies is woefully absent. There is limited evidence that mathematics comprehension is facilitated by the use of concrete aids and devices. The Cranmer abacus, a device that appears to be widely taught, also has limited conflicting evidence supporting its use.
 Placement/Inclusion
 More than half (i.e., 53%) of elementary and middle school students with visual impairments receive their education in general education classrooms; almost one third (i.e., 29%) attend special education classes in regular schools; and about one fifth (i.e., 19%) attend specialized schools (Marder, 2009). The amount of time spent in general education settings appears to be associated with the degree of visual impairment and the presence of cognitive impairments (Marder, 2006). Students with visual impairments without cognitive impairments are more likely to attend general education classes (i.e., 65% of the sample) and are less likely to attend special education classes in regular schools (i.e., 19%), but those with cognitive impairments are less likely to attend general education classes (i.e., 3%) and more likely to attend special education classes (i.e., 47%; Marder, 2006). Far more students with visual impairments and cognitive impairments attend special schools (i.e., 50%) than do those without cognitive impairments (i.e., 16%; Marder, 2006).
 Research on the performance of students with visual impairments based on educational setting has not been conducted. Douglas and colleagues (2011) found no empirical evidence that supported a particular placement as being superior to any other placement. IDEA (2004) required a continuum of placement options, and both OSEP at the U.S. Department of Education (2000) in Policy Guidance and NASDSE in Educational Service Guidelines (Pugh & Erin, 1999) supported the utilization of a variety of placement options depending on child needs as determined by the IEP team. This practice is also supported by the professional literature—including most notably Hazekamp and Huebner (1989), Huebner, Garber, and Wormsley, 2006, and Huebner and colleagues (2004)—and by parents and advocates for students with visual impairments (Crane, Cuthbertson, Ferrell, & Scherb, 1997; LaVenture, 2007).
 Social Emotional/Behavior
 Social-emotional behavior of students with visual impairments does not appear to deviate from the behavior of students without disabilities. Most literature focuses on interaction with peers and adults (Erwin, 1993); self-esteem (Tuttle & Tuttle, 2004); and teaching the everyday social skills that are not possible to acquire through visual cues (Sacks & Wolffe, 2006). A limited level of evidence supports the use of self-evaluation and feedback to assist students in maintaining and generalizing social skills to new situations (Jindal-Snape, 2004, 2005a, 2005b; Jindal-Snape, Kato, & Maekawa, 1998). Interaction with peers in neighborhoods, classrooms, and playgrounds can be mediated by adults, but it is generally agreed upon that social skills must be deliberately taught in order to facilitate and sustain entry into multiple types of social groups (Celeste, 2006; Erwin, 1993; J. S. Hodges & Keller, 1999; Jindal-Snape, 2004; Kekelis, 1992; MacCuspie, 1996; McGaha & Farran, 2001; Peavey & Leff, 2002; Rosenblum, 1998; van Hasselt, Herzen, Moor, & Simon, 1986). Thus, the evidence for this category is moderate in terms of the need for specifically taught skills to mediate the social environment, but the actual interventions to accomplish this have been investigated by a limited number of researchers.
 Transition
 [image: community]Transition, an important topic within the education of students with visual impairments, has not been widely researched. Administrative guidelines (Pugh & Erin, 1999) and Policy Guidance from the U.S. Department of Education (2000) viewed transition as an important part of the secondary curriculum. Wolffe and Kelly (2011) found a positive relationship between career education and intervention in social skills during secondary school years with employment following graduation for youths participating in the NLTS 2. However, the rate of employment of adults with visual impairments nationally remains low. Bell (2010) estimated that only 37% of legally blind adults exiting the vocational rehabilitation system secured employment. Bell and Mino (2013) estimated that only 31.3% of adults with visual impairments of working age (ages 18 to 64) were currently employed.
 Administrative guidelines (Pugh & Erin, 1999) and Policy Guidance from the U.S. Department of Education (2000) viewed transition as an important part of the secondary curriculum. In addition, Musgrove and Yudin (2013) underscored Braille literacy as an important factor in future employment.
 Research and expert opinions have identified variables important to quality-of-life transition paradigms but often based only on secondary analyses of large data sets. These variables have never been tested in a prospective intervention study. The fact remains that the rate of employment of blind adults has remained at the same low level for more than 50 years. It would seem that posthoc analysis does not lead to the right answers.
 Conclusion
 Scientifically based research in special education for infants, children, and youth with vision loss is difficult because the low prevalence of visual impairment dictates small sample sizes broadly distributed over large geographic areas. This one fact means that research is costly in terms of both travel and time. The heterogeneity of visual impairment results in flawed or inadequate comparison groups such as inappropriate comparisons to students without disabilities. Warren (1994), believing that comparisons to children without disabilities only documented discrepancies and failed to establish cause or lead to an understanding of why or how to intervene, addressed these issues and recommended an individual-differences approach to the study of children with visual impairments.
 As we have documented, there is little empirical evidence to support the methodologies and practices used to educate children and youth with visual impairments. Some lines of research, such as instruction in Braille, training in use of low-vision devices, and transition, stand out because they have received more attention than others. Others, such as orientation and mobility instruction for children, placement decisions, determination of individual reading media, and AT, require research. Taken as a whole, education of infants, children, and youth with visual impairments is characterized by surveys, case studies, correlational research designs, expert opinions, and public policy. There are notable exceptions, but in the absence of funding and specialized research institutes with dedicated researchers, the prognosis is dim for building an evidence base that informs educators and families about what truly is effective practice. The essential components are supported by quality research, expert opinions, and educational policies. The level of evidence ranges from emerging to strong, but the overall level is limited. For a field with one of the longest histories of providing educational services, this limited level of evidence is shocking and must be improved.
 (Ferrell, Bruce & Luckner, 2014/ VI)
 
 Supplemental/Optional Resources
 Perkins School for the Blind: Teaching Resources
 The IRIS Center. (2005). Accommodations to the physical environment: Setting up a classroom for students with visual disabilities. Retrieved 4.1.19 from https://iris.peabody.vanderbilt.edu/module/v01-clearview/  This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.
 The IRIS Center. (2005). Instructional accommodations: Making the learning environment accessible to students with visual disabilities. Retrieved from
 https://iris.peabody.vanderbilt.edu/module/v02-successsight/
 The IRIS Center. (2007). Serving students with visual impairments: The importance of collaboration. Retrieved on [4.2.19] from  https://iris.peabody.vanderbilt.edu/module/v03-focusplay/
 Trinity University (n.d.) Vision Impairment  Chapters, From https://www.trinity.edu/sites/students-vision-hearing-loss/vi   (10 chapters, comprehensive resource) Authors are specific to each chapter.
 Willings, C. (n.d). Accessible Educational Materials for Students who are Blind or Visually Impaired. (TVI website), from https://www.teachingvisuallyimpaired.com/accessible-educational-materials.html
 
 Image sources
 Image “3dman” by Peggy and Marco Lachmann-Anke Pixabay License.
 Image by OpenClipart-Vectors from Pixabay mobility
 Image “Braille Alphabet” Wikipedia.Content is available under CC BY-SA 3.0
 Image “Tree” Image by Gerd Altmann from Pixabay
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				 Deafness and Hearing Impairment
 It’s helpful to know that, while the terms “hearing impairment” and “hearing loss” are often used to describe a wide range of hearing losses, including deafness, IDEA actually defines the two terms separately, as follows:
 Hearing impairment-refers to an impairment in hearing, whether permanent or fluctuating, that adversely affects a child’s educational performance but that is not included under the definition of deafness. Although children and students with deafness are not included in the definition of hearing impairment, they are counted in the hearing category under the definition for “child with a disability.”
 Deafness is defined as “a hearing impairment that is so severe that the child is impaired in processing linguistic information through hearing, with or without amplification”, hat adversely affects a child’s educational performance.
 Thus, deafness is viewed as a condition that prevents an individual from receiving sound in all or most of its forms. In contrast, a child with a hearing loss can generally respond to auditory stimuli, including speech.
 (Center for Parent Information & Resources, 2015)
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 Types of Hearing Loss
 Hearing loss and deafness can be either:
 	acquired, meaning that the loss occurred after birth, due to illness or injury; or
 	congenital, meaning that the hearing loss or deafness was present at birth.
 
 Before we describe the types of hearing loss a person may have, it’s useful to know that sound is measured by:
 	its loudness or intensity (measured in units called decibels, dB); and
 	Its frequency or pitch (measured in units called hertz, Hz).
 
 (Parent Information and Resources, 2015)
 Hearing loss is generally categorized depending upon how well a person can hear the intensities or frequencies most strongly associated with speech. Impairments in hearing can occur in either or both areas, and may exist in only one ear or in both ears.  Hearing loss can be classified as mild (25 to 40 dB), moderate (41 to 55 dB), moderate-severe (56 to 70 dB), severe (71 to 90 dB), or profound (greater than 90 dB).  Generally, only children whose hearing loss is greater than 90 decibels (dB) are considered deaf. (Wikipedia, n.d. /Hearing loss)
 There are four types of hearing loss, as follows (eHealthMD, 2013):
 Conductive hearing losses are caused by diseases or obstructions in the outer or middle ear (the pathways for sound to reach the inner ear). Conductive hearing losses usually affect all frequencies of hearing evenly and do not result in severe losses. A person with a conductive hearing loss usually is able to use a hearing aid well or can be helped medically or surgically.
 Sensorineural hearing losses result from damage to the delicate sensory hair cells of the inner ear or the nerves that supply it. These hearing losses can range from mild to profound. They often affect the person’s ability to hear certain frequencies more than others. Thus, even with amplification to increase the sound level, a person with a sensorineural hearing loss may perceive distorted sounds, sometimes making the successful use of a hearing aid impossible.
 A mixed hearing loss refers to a combination of conductive and sensorineural loss and means that a problem occurs in both the outer or middle and the inner ear.
 A central hearing loss results from damage or impairment to the nerves or nuclei of the central nervous system, either in the pathways to the brain or in the brain itself.
 (Parent Information and Resources, 2015)
 The terms hearing impaired or hard of hearing are usually reserved for people who have relative inability to hear sound in the speech frequencies. The severity of hearing loss is categorized according to the increase in intensity of sound above the usual level required for the listener to detect it.
 Deafness is defined as a degree of loss such that a person is unable to understand speech, even in the presence of amplification.  In profound deafness, even the highest intensity sounds produced by an audiometer (an instrument used to measure hearing by producing pure tone sounds through a range of frequencies) may not be detected. In total deafness, no sounds at all, regardless of amplification or method of production, can be heard.  (Wikipedia, n.d. /Hearing loss)
 Identification
 Newborn hearing screening has led to increased numbers of children identified with hearing loss before they leave the hospital. This permits the implementation of specialized early intervention services. Without specialized early intervention services, children who are deaf or hard of hearing have been found to experience significant delays in their communication and language abilities, their social-emotional development, and, ultimately, the quality of their lives (Sass-Lehrer, 2011). Multiple correlational studies have indicated that children and families who receive early intervention services during the optimal period for the development of linguistic and cognitive abilities have better outcomes than children and families who began receiving services later (e.g., Calderon & Naidu, 1999; Kennedy, McCann, Campbell, Kimm, & Thorton, 2006; Moeller, 2000; Yoshinago-Itano, 2003a, 2003b; Yoshinago-Itano, Coulter, & Thomson, 2001; YoshinagaItano & Gravel, 2001; Yoshinago-Itano, Sedey, Coulter, & Mehl, 1998). In the United States, 6 months of age has been identified as the critical deadline for the establishment of intervention services (Joint Committee on Infant Hearing, 2007).
 Early identification of hearing loss neither eradicates nor lessens the processes of grief and loss experienced by most hearing families (Vohr et al., 2008; Young & Tattersall, 2007). Consequently, specialized early intervention services provided by trained professionals focus on supporting families dealing with the stress of having a child who is deaf or hard of hearing, helping them make a choice about the communication method they will initially use with their child, and strengthening the families’ abilities to nurture their child’s development and overall well-being. Family-professional partnerships and program services, which are established based on the needs of the child and the priorities of the family, have typically included emotional support and information on a variety of topics such as hearing AT; communication options; and strategies for promoting language, speech, and auditory development (Sass-Lehrer, 2011). However, parents have reported that the Early Hearing Detection and Intervention (EHDI) system can be overwhelming, emotionally taxing, and difficult to navigate (Larson, Munoz, DesGeorges, Nelson, & Kennedy, 2012; Meadow-Orlans et al., 2003). Consequently, professionals must provide parents and guardians with information that is repeated over time and in different ways (e.g., discussion, notebooks, websites). Simultaneously, children’s language development, regardless of communication mode, should be regularly assessed to ensure that children are meeting language milestones and evaluate whether other interventions are needed (Meinzen-Derr, Wiley, & Choo, 2011).
 (Ferrell and Luckner, 2014)
 Dolly Bhargava, M. Spec. Ed, explains, the school based identification and assessment process. This includes Related Service Providers, https://www.trinity.edu/sites/students-vision-hearing-loss/hl-definitions#professionals
 A Checklist for IEP teams Considering Deaf and Hard of Hearing
 https://www.parentcenterhub.org/wp-content/uploads/repo_items/legacy/d6.pdf
 It is important for teachers and audiologists to work together to teach the child to use his or her residual hearing to the maximum extent possible, even if the preferred means of communication is manual. Since the great majority of deaf children (over 90%) are born to hearing parents, programs should provide instruction for parents on implications of deafness within the family.
 (Parent Information and Resources, 2015)
 
 Characteristics and Impact on Learning
 Learning Characteristics of Deaf and Hard of Hearing Students by Dolly Bhargava, M. Spec. Ed
 Hearing loss or deafness does not affect a person’s intellectual capacity or ability to learn. However, children who are hard of hearing or deaf generally require some form of special education services in order to receive an adequate education. Such services may include:
 	regular speech, language, and auditory training from a specialist;
 	amplification systems;
 	services of an interpreter for those students who use sign language;
 	favorable seating in the class to facilitate lip reading;
 	captioned films/videos;
 	assistance of a notetaker, who takes notes for the student with a hearing loss, so that the student can fully attend to instruction;
 	instruction for the teacher and peers in alternate communication methods, such as sign language; and
 counseling.
 
 Children who are hard of hearing will find it much more difficult than children who have normal hearing to learn vocabulary, grammar, word order, idiomatic expressions, and other aspects of verbal communication. For children who are deaf or have severe hearing losses, early, consistent, and conscious use of visible communication modes (such as sign language, fingerspelling, and Cued Speech) and/or amplification and aural/oral training can help reduce this language delay.
 It is important for teachers and audiologists to work together to teach the child to use his or her residual hearing to the maximum extent possible, even if the preferred means of communication is manual. Since the great majority of deaf children (over 90%) are born to hearing parents, programs should provide instruction for parents on implications of deafness within the family.
 (Parent Information and Resources, 2015)
 
 Ferrell, K. A., Bruce, S., & Luckner, J. L. (2014). Evidence-based practices for students with sensory impairments – pgs 9-33  (There are no copyright restrictions on this document) Retrieved from http://ceedar.education.ufl.edu/wp-content/uploads/2014/09/IC-4_FINAL_03-30-15.pdf#page=64 
 Evidence-Based Practices (EBPs) for Deaf and Hard of Hearing Students.
 The term hearing impairment has often been used as legislative terminology to refer to the primary disability category for students who receive Individuals with Disabilities Education Act (IDEA, 2004) services through an individualized education program (IEP) for hearing loss. However, professionals in the field and individuals with hearing loss have preferred to use the terms deaf or hard of hearing.
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 It is important to recognize that the population of students who are deaf or hard of hearing has been found to differ from the general student population as well as from other students with disabilities who receive IDEA services. In addition to typical factors that research has discovered influence the outcomes for hearing children and youth (e.g., intelligence, socioeconomic status of the family, ethnicity, community resources, quality of the K-12 educational program), an array of additional factors has also been found to affect the development of students who are deaf or hard of hearing. Examples include (a) degree of hearing loss; (b) type of hearing loss; (c) when hearing loss occurred; (d) when hearing loss was identified; (e) whether early intervention services were provided; (f) the quality and quantity of any early intervention services; (g) use/benefit from hearing assistive technology (AT; i.e., hearing aids, cochlear implants, frequency modulation [FM] systems, or communication boards); (h) home language of the family (i.e., American Sign Language [ASL], spoken English, and other spoken languages); (i) family attitude toward hearing loss; (j) any additional disabilities; (k) quality of home intervention and preschool services; (l) cultural identity (i.e., deaf, hearing, or hard of hearing and the interaction with other aspects such as race, ethnicity, language, and religion); (m) primary mode of communication preferred (i.e., spoken English, ASL, contact signing/Pidgin Sign English [PSE], Signing Exact English [SEE], or Cued Speech); and (n) where educational services are provided,
 	a general education classroom with pull-out services from a teacher of students who are deaf or hard of hearing,
 	a general education classroom with interpreter and/or notetaking services
 	a general education classroom in which part of the day is spent in a resource room
 	a self-contained classroom for students who are deaf or hard of hearing in a general education school,
 	a general education classroom with students who are co-taught by a general education teacher and a teacher of students who are deaf or hard of hearing, or
 	a special day or residential school program for students who are deaf or hard of hearing.
 
 Given that the educational outcomes for students who are deaf or hard of hearing have been as varied as the population itself, the determination of appropriate services must be made on an individual basis, taking into consideration the factors noted above and the summary of the research literature that follows.
 Administration
 According to recent research, most professionals, including general education and special education administrators, are not deaf or hard of hearing and have limited experience or training in working with students who are deaf or hard of hearing (National Association of State Directors of Special Education [NASDSE], 2006; Szymanski, Lutz, Shahan, & Gala, 2013). As a result, professionals may not understand that hearing loss of any degree or type affects the quantity and the quality of interactions with others, which in turn may adversely impact language and academic, social, emotional, and career development.
 To help make decisions that are in the best interests of students who are deaf or hard of hearing and their families, we have compiled the following recommendations based on the literature reviewed in this IC and requirements from the U.S. Department of Education:
 	Know the potential impact of hearing loss and the effects on a child’s language, academic, cognitive, and social-emotional development as well as the impact on the family;
 	Know the U.S. Department of Education’s guidance policy on education services for students who are deaf or hard of hearing;
 	Learn about the cultural and linguistic needs of students who are deaf or hard of hearing;
 	Understand the population demographics and the educational implications of service to the increasing numbers of students who are deaf or hard of hearing who come from diverse ethnic, linguistic, and racial backgrounds;
 	Study the educational needs of students with hearing loss and additional disabilities;
 	Actively recruit qualified individuals who are deaf or hard of hearing and individuals who are from diverse ethnic, cultural, and linguistic backgrounds to serve in professional and support capacities within programs for students who are deaf or hard of hearing;
 	Have a system in place for monitoring students who are deaf or hard of hearing and delayed in developing communication and/or at risk for academic failure; and
 	Conduct follow-up surveys and interviews to determine how well graduates are doing in higher education, employment, living, citizenship, family life, and personal well-being (Conference of Educational Administrators of Schools and Programs for the Deaf [CEASD], 2013; NASDSE, 2006; The National Agenda, 2005; Szymanski et al., 2013; U.S. Department of Education, 1992; U.S. Government Accountability Office, 2011).
 
 Teachers of students who are deaf or hard of hearing provide services via a variety of models (e.g., direct service to students, collaboration with general educators, co-teaching, consulting with families) in an assortment of settings (e.g., general education classrooms, specialized schools for students who are deaf or hard of hearing, resource rooms, self-contained classrooms, homes) with children and youth ranging in age from 0 to 21. Professional guidelines have not specified the size of caseloads, but they have recommended that certified professionals who teach students who are deaf or hard of hearing be integral members of each student’s educational team.
 Educational Assessment
 Conducting educational assessments of students who are deaf or hard of hearing can be challenging for several reasons: (a) students who are deaf or hard of hearing sometimes master the academic content; however, their abilities to demonstrate their knowledge may be compromised because of communication, language, reading, and writing delays (Cawthon, 2009; Gilbertson & Ferre, 2008); (b) norm-referenced tests may cause problems for students who are deaf or hard of hearing because tests require reading ability for assessing skills other than reading, and test scores may reflect reading skill deficits rather than students’ content knowledge (Cawthon, 2009; Gilbertson, & Ferre, 2008; Luckner & Bowen, 2006); (c) it has been consistently reported that between 25% to 50% of students who are deaf or hard of hearing also have an additional disability (e.g., Blackorby & Knokey, 2006; D’Zamko & Hampton, 1985; Gallaudet Research Institute, 2011; Knoors & Vervloed, 2003) as well as the often-reported lack of language ability, attention problems, retention difficulties, and delayed academic skills, making it difficult to gather disability-specific data (Cawthon, 2007; Soukup & Feinstein, 2007); and (d) there have not been enough professionals who have the training and experience to assess students who are deaf or hard of hearing.
 Another factor professionals should consider while conducting assessments with students who are deaf or hard of hearing is systematic error. Specifically, systematic error can lead to inaccurate assessment results that produce poor decision making. Three common examples of systematic error with students who are deaf or hard of hearing that can limit the validity of a test are,
 	the directions of an assessment are orally read to students who use sign as their primary mode of communication,
 	students who are deaf or hard of hearing and use sign are required to provide oral responses, and
 	test items that are based on the ability to hear, such as matching words containing similar sounds, are included in the assessment (Gilbertson & Ferre, 2008; Luckner & Bowen, 2006; Wood & Dockrell, 2010)
 
 Professionals working with students who use sign as their primary mode of communication and who are not fluent in that language or system themselves may require the services of an educational interpreter. Professionals should be certain that the educational interpreter is skilled in the sign language or system the student uses to communicate, familiar with the assessment process and instrument, and understands the importance of confidentiality (Gilbertson & Ferre, 2008; Maller & Braden, 2011; Wood & Dockrell, 2010). Finally, whenever possible, professionals should use a combination of procedures and instruments and avoid relying on a single test or assessment (Gilbertson & Ferre, 2008; Luckner & Bowen, 2006; Maller & Braden, 2011; Wood & Dockrell, 2010).
 We consider the level of evidence for all assessment recommendations as limited because the research base is predominantly correlation studies and recommendations from the professional literature.
 Assistive Technology
 Students who are deaf or hard of hearing use an array of hearing AT to access sound. Not all of AT you see in the literature is covered under AT as determined in IDEA. Some AT may be purchased under Section 504 or ADA.
 Examples include:
 	Tactile communication devices;
 	Personally worn, frequency-modulated (FM) amplification systems;
 	Classroom amplification systems
 
 Read article: Schools Purchasing Hearing Aids for Students
 Dolly Bhargava, M. Spec. Ed, talks about Assistive Listening Devices, FM Systems, Induction Loops, Sound Amplification Systems, and Devices for Environmental Sounds https://www.trinity.edu/sites/students-vision-hearing-loss/hl-tech#listening
 
  
 	Cochlear implants (CI);- are not considered AT according to the IDEA definition of AT
 
 Statute/Regs Main » Regulations » Part B » Subpart A » Section 300.5
 300.5 Assistive technology device.
 Assistive technology device means any item, piece of equipment, or product system, whether acquired commercially off the shelf, modified, or customized, that is used to increase, maintain, or improve the functional capabilities of a child with a disability. The term does not include a medical device that is surgically implanted, or the replacement of such device.
 Last modified on May 2, 2017
 IDEA does not address lingering questions regarding what is and is not school responsibility with regard to assistive technology devices that serve both educational and medical functions (e.g. augmentative communication systems, eyeglasses, traditional hearing aids, respirators, suctioning equipment, nebulizers, etc.) from ASHA, the American Speech-Language-Hearing Association
 
  
 Professionals’ knowledge of the use and maintenance of the equipment is important to the academic success of this population of students (Punch & Hyde, 2011; Spencer, Marschark, & Spencer, 2011). In addition, with the interest in and success of cochlear implants, postimplant therapy has become an increasingly important area of expertise for teachers working with students who are deaf or hard of hearing.
 Age at implant and consistency of device use are two factors shown to influence outcomes for individuals with cochlear implants (Connor & Zwolan, 2004; Geers, Brenner, & Tobey, 2011; Geers & Hayes, 2011; Geers & Sedey, 2011). However, studies have found that it is wrong to assume that once implanted, students can hear like the typical hearing person (Beadle at al., 2005; Geers et al., 2011; Hawker et al., 2008). Like other equipment, cochlear implants require training for the students and preparation for the teachers to help students effectively use them (Harkins & Bakke, 2011). Similarly, students with cochlear implants have been found to require ongoing support from professionals because they are likely to have listening difficulties in some social and educational contexts. As a result, some students have not had full access to school curricula or activities promoting social inclusion (Hyde, Punch, & Grimbeek, 2011; Punch & Hyde, 2011).
 Studies have noted that making decisions about communication approaches and choosing which AT to use may be stressful for families (Archbold, Lutman, Gregory, O’Neill, & Nikolopoulos, 2002). Therefore, professionals should continue to advise with caution about the range of likely outcomes; they should also be aware that families are likely to be influenced by their hopes and aspirations for their children as much, if not more, than by the information they receive (Spahn, Richter, Burger, Lohle, & Wirsching, 2003). Consequently, information-sharing processes should be regularly repeated, extended, and evaluated through ongoing discussion and counseling (Archbold et al., 2002).
 AT services may also include the use of sign language interpreters, tutors, and/or notetakers. Research has supported the benefits of having professionals teach students how to (a) use support services, (b) self-advocate about technology and support-service issues, and (c) troubleshoot technology problems (Punch & Hyde, 2011; Spencer et al., 2011). At the same time, it is important for service providers to respond with flexibility as the needs of students and parents change over time, especially when expected outcomes are not achieved and alternative strategies and approaches are necessary.
 Communication
 About 95% of children who are deaf or hard of hearing are born to hearing parents who have little or no prior knowledge or experience with how to effectively communicate with a child who is deaf or hard of hearing (Mitchell & Karchmer, 2004). When parents do not make adaptations, such as moving into the child’s visual space, using hearing AT, or using sign, most children who are deaf or hard of hearing experience significant reductions in communicative interactions. This may cause delays in the development of language, which may adversely impact academic, social, emotional, and career development (e.g., Calderon & Greenberg, 2003; Mayberry, 2010).
 To promote communication and language development, three general approaches have been commonly used:
 (a) Oral methods—the use of hearing AT, such as cochlear implants and hearing aids, along with training to learn to use residual hearing and speech read;
 (b) Manual methods—the use of ASL, a visual-gestural language that has its own grammar and syntax; and
 (c) Simultaneous communication methods—signs are produced in the same order as spoken words and at the same time as the words are spoken.
 Although there are proponents for each approach, to date, no approach has been demonstrated to be more effective than others. Some children using each approach have developed age-appropriate communication and language skills, and other children using the same approaches have not (Yoshinaga-Itano, 2003b). Also, many families change the communication approach they originally selected during the first few years of their child’s life (Meadow-Orlans, Mertens, & Sass-Lehrer, 2003; Stredler-Brown, 2010).
 Correlational studies have suggested that the communication approach selected by families is not as important as (a) parental involvement (Calderon, 2000; DesJardin, 2006; Spencer, 2004); (b) children’s non-verbal cognitive abilities (Geers & Sedey, 2011); (c) the presence or absence of additional disabilities (Waltzman, Scalchunes, & Cohen, 2000); and (d) the quality of educational programming (Knoors & Hermans, 2010; Pianta et al., 2005) on the acquisition and development of communication and language skills. Similarly, survey research (e.g., C. W. Jackson, 2011; Meadow-Orlans et al., 2003) has indicated that parents want unbiased information about communication approaches as well as time and support from professionals and other parents of children who are deaf or hard of hearing in order to determine which communication approach to use with their children.
 There is a limited but increasing body of research indicating that the quantity and quality of interactions with skilled language users during children’s optimal developmental phase for acquiring language affect the communication skill development of children who are deaf or hard of hearing.
 Life Skills (aka Expanded Core Curriculum)
 Professionals should conduct assessments to determine students’ current levels of performance and establish whether they need curricula that include an emphasis on life-skills instruction (e.g., safety, banking, cooking, purchasing skills; Luckner, 2012; Luft, 2012; Luft & Huff, 2011). General types of assessments have included formal testing and informal techniques such as observation, structured interviews, work sample analysis, and performance assessments (Cronin, Patton, & Wood, 2007). Research (Test et al., 2009) focusing on EBPs that predicts improved postschool outcomes for students with disabilities has found that four predictor categories are correlated with successful outcomes in the areas of education, employment, and independent living:
 	inclusion in general education
 	paid employment/work experience
 	self-care/independent living skills, an
 	student support from family members and friends.
 
 Consequently, professionals should consider these predictors and the EBPs associated with them while planning programs for students who are deaf or hard of hearing.
 As previously discussed, a high percentage of students who are deaf or hard of hearing also has an additional disability. The presence of disabilities in addition to hearing loss compounds the complexity of providing appropriate educational services. The additional disabilities make individuals’ special needs qualitatively different and often result in a variety of challenges across several domains such as communication, cognition, affective, social, behavior, and physical (Jones, Jones, & Ewing, 2006). Another portion of the population may not be identified with an additional disability but may exhibit limited communication and reading abilities as well as poor social and emotional skills (Wheeler-Scruggs, 2002, 2003). Consequently, a large percentage of individuals who are deaf or hard of hearing have been found to leave school and experience difficulty living independently or maintaining employment (Bowe, 2003; Dew, 1999; LFD Strategic Work Group, 2004). Therefore, in order to proactively meet the needs of students who are deaf or hard of hearing with additional disabilities and those who are not benefiting from a purely academic focus, professionals should gather assessment data and develop an educational plan that takes into consideration the knowledge and skills needed to live independently and put into place the types of supports these students will need when they exit their formal education programs.
 Universal Design for Learning- UDL
 Ellen Tacchi M.A.T. and Angela Peake, M.A.T. of Trinity University, discuss about accommodations to the classroom environment and teaching strategies to help the child with a hearing impairment or deafness feel comfortable, confident, and successful in the general education setting. This included classroom seating, interperters, coomunication modes, and vocabulary, https://www.trinity.edu/sites/students-vision-hearing-loss/hl-teaching#classroom
 
 Literacy
 Many skills and experiences contribute to the acquisition of literacy (National Reading Panel [NRP], 2000). Two essential skills relevant to the challenges of students who are deaf or hard of hearing are language abilities and the ability to use spoken phonological knowledge for decoding printed words (Lederberg, Schick, & Spencer, 2013). Language skills are necessary for successful reading skill development. Research on early literacy with hearing children indicates that language skills are central to early and long-term literacy success (e.g., Biemiller, 1999; Se’ne’chal, Ouellette, & Rodney, 2006). However, many children who are deaf or hard of hearing begin formal schooling with little fluency in either a spoken or signed language or awareness of print and literacy concepts (Marschark & Wauters, 2008). Similarly, many children who are deaf or hard of hearing do not have easy access to the phonological code that allows them to map the spoken language they already know to the printed words on a page. Additionally, natural sign languages, such as ASL, have their own vocabularies, morphologies, and syntaxes that do not parallel those of spoken or printed English (Fischer & van der Hulst, 2011).
 Given the diversity of the population of students who are deaf or hard of hearing, it is practical to consider interventions that are effective for two separate groups of individuals:
 (a) students who are deaf or hard of hearing with functional hearing and
 (b) students who are deaf or hard of hearing with limited functional hearing (Easterbrooks, 2010; Lederberg et al., 2013).
 For students with functional hearing, interventions should be guided by the recommendations of the NRP (2000) for a balanced reading program, including phonemic awareness, phonics, fluency, vocabulary, and text comprehension (Luckner, Sebald, Cooney, Young, & Muir, 2005/2006; Schirmer & McGough, 2005). To help students who are deaf or hard of hearing gain access to phonological-related information, quasi-experimental research has suggested that visual phonics, a multisensory system of hand cues and corresponding written symbols that represents the phonemes of English, may be effective (e.g., A. Smith & Wang, 2010; Trezek & Malmgren, 2005; Trezek, Wang, Woods, Gampp, & Paul, 2007). For students who have limited functional hearing, it has been contended that knowledge of signs and their meanings can be associated with printed words and that finger spelling, which provides a visual representation of printed letters, can serve as a direct aid to decoding print (e.g., Bailes, 2001; Haptonstall-Nykaza & Schick, 2007; Padden & Ramsey, 1998; Strong & Prinz, 1997).
 As previously noted, children with age-appropriate language skills have a distinct advantage in becoming literate. However, it is no longer assumed that language development must precede the emergence of literacy skills but that literacy activities promote language development, and the two can be mutually supportive (e.g., Williams, 2004). Parent-child reading provides an excellent context for parents to communicate with their child and enhance language development. Research (e.g., Zevenbergen & Whitehurst, 2003) has demonstrated that parent-child reading is associated with many aspects of language growth of typically developing children as well as children with communication problems (e.g., Ezell, Justice, & Parsons, 2000). Longitudinal research (e.g., Crain-Thoreson & Dale, 1999) has demonstrated the relationship among experiences with shared picture book reading and later language skills. Several correlational studies and one intervention study suggest that interactions while reading books with students who are deaf or hard of hearing are also beneficial (e.g., Andrews & Taylor, 1987; Delk & Weidekamp, 2001; DesJardin, Ambrose, & Eisenberg, 2009; Fung, Chow, & McBride-Chang, 2005; Swanwick & Watson, 2005).
 Summaries of research in the critical areas of comprehension, vocabulary, and fluency indicated that students with or without functional hearing benefit from.
 	explicit instruction in strategies for comprehension
 	teaching narrative structure or story grammar
 	using modified directed-reading thinking activities
 	activating students’ background knowledge prior to reading activities
 	using high-interest, well-written reading materials that are not simplified grammatically or in vocabulary choice
 	conversations to build vocabulary skills
 	explicit instruction in sight words and morphemic analysis
 	computer programs to develop vocabulary
 	repeated readings to improve reading fluency
 
 (e.g., Easterbrooks & Stephenson, 2006; Luckner & Cooke, 2010; Luckner & Handley, 2008; Luckner & Urbach, 2012; Schirmer & McGough, 2005).
 Correlation research (e.g., Fagan, Pisoni, Horn, & Dillon, 2007; LaSasso & Davey, 1987) has suggested that a positive relationship between vocabulary and reading comprehension exists for students who are deaf or hard of hearing. Consequently, it is beneficial for professionals to identify ways to increase the vocabulary of students. Research has confirmed the benefits of teaching students high-frequency words (e.g., Easterbrooks, Lederberg, Miller, Bergeron, & Connor, 2008; Paul & Gustafson, 1991); introduction of key words using rich and explicit examples (e.g., de Villiers & Pomerantz, 1992); and instruction in inferential strategies to assist vocabulary development (e.g., Strassman, Kretschmer, & Bilsky, 1987). In addition, research has supported the use of repeated readings to improve students’ word recognition, reading rates, and comprehension (Ensor & Koller, 1997; Schirmer, Therrien, Schaffer, & Schirmer, 2009).
 Mathematics
 Research (e.g., Traxler, 2000) has indicated that the majority of students who are deaf or hard of hearing graduate from high school performing at a sixth-grade level in math procedures and a fifth-grade level at problem solving. Three factors have been associated with the performance of students who are deaf or hard of hearing. First, the language delay experienced by many students who are deaf or hard of hearing may limit their mathematics performance (e.g., Hyde, Zevenbergen, & Power, 2003; R. R. Kelly & Mousley, 2001). Conditionals and technical vocabulary may hinder their understanding of mathematical concepts and performance in problem solving (Pagliaro, 2010). Examples of conditionals are if/then statements; comparatives (e.g., less than); negatives; and abbreviations (e.g., lb.); an example of technical vocabulary is annual rate. Second, the low reading levels of many students who are deaf or hard of hearing may diminish their successes due to difficulty understanding the necessary computation based on word problems. Research has consistently demonstrated a strong correlation between reading proficiency and mathematics, regardless of the type of mathematics investigated (R. R. Kelly, Lang, & Pagliaro, 2003). Third, limited incidental learning opportunities and informal learning experiences may also negatively influence the mathematics performance of students who are deaf or hard of hearing (Kritzer, 2009).
 Instruction should be guided by the Principles and Standards for School Mathematics established by the National Council of Teachers of Mathematics (NCTM, 2000) and the National Mathematics Advisory Panel (2008). However, research on mathematics instruction for students who are deaf or hard of hearing has shown an emphasis on memorization and drill-and-practice exercises/worksheets as well as on limited use of technology or investigation of open-ended problems (Pagliaro & Ansell, 2002, 2012; Pagliaro & Kritzer, 2005).
 Students who are deaf or hard of hearing need more;
 (a) experience solving and constructing story/word problem presented in various forms as the basis for mathematical thinking, communication, and higher order concepts;
 b) explicit use and teaching of technical mathematics vocabulary; and
 c) integration of mathematics concepts and thinking skills throughout the curriculum to promote problem solving, analysis, and explanation
 (Pagliaro, 2010; Pagliaro & Kritzer, 2005).
 Also, because many students who are deaf or hard of hearing have an additional disability (e.g., Blackorby & Knokey, 2006;  Gallaudet Research Institute, 2011) or are functioning significantly below their chronological ages (Bowe, 2003; Wheeler-Scruggs, 2002), some students will need functional mathematics instruction such as money value, budgeting, identifying units of liquid and dry measure, height and weight measurement, time management, temperature, graphic representations, and time related to scheduled events and calendars (Bowe, 2003; Wheeler-Scruggs, 2002).
 Science
 Research has shown that the lags in reading comprehension, vocabulary, and experiential knowledge for many students who are deaf or hard of hearing negatively affect their knowledge of science concepts (Lang & Steely, 2003; Vosganoff, Paatsch, & Toe, 2011). Many science teachers use textbooks and multimedia, such as movies and television shows, for science instruction. Both the print in most science texts and the captions of science films and television shows are often too difficult for many students who are deaf or hard of hearing to understand (Lang, 2006). Also, many science teachers use lectures to disseminate content. Lectures can also prove difficult for students who are deaf or hard of hearing. Specifically, many students struggle to understand science concepts because they have not been exposed to the vocabulary of science (Easterbrooks & Stephenson, 2006), and about 60% of the words considered important in a science curriculum do not have sign representations (Lang et al., 2007). Consequently, research has suggested that students who are deaf or hard of hearing benefit from instruction from teachers who are well prepared in the content area of science and who are also able to effectively communicate with them (Easterbrooks & Stephenson, 2006). In addition, given the challenges of accessing science content via text or lecture, researchers have noted that students who are deaf or hard of hearing may benefit from instruction that includes,
 	physical manipulation of objects
 	use of graphic organizers
 	highly pictorial or animated content with simplified English text
 	additional practice on vocabulary
 
 (e.g., Barman & Stockton, 2002; Diebold & Waldron, 1988; Easterbrooks & Stephenson, 2006; Elefant, 1980; Lang & Steely, 2003; Mertens, 1991).
 The level of evidence for science recommendations is limited because the research base is predominantly correlation studies and professional literature.
 Placement/Inclusion
 Placement—where students receive educational services—is an issue that has generated continuing debate. Some professionals have expressed concern that the language, communication, and social needs of students who are deaf or hard of hearing are not being met in general education settings (e.g., CEASD, 2013). However, to date, there has been no research to support the assertion that placement in and of itself is an important factor. In contrast, a study comparing the educational consequences of different placements by Stinson and Kluwin (2003) reported that placement accounts for less than 5% of the differences in noted achievement. Therefore, it is more appropriate to focus on effective teaching—curriculum, instruction, assessment, classroom organization, and management—as the key components of the educational process for all students, including those who are deaf or hard of hearing.
 Similarly, the ability of teachers to establish learning environments in which students are actively and productively engaged in learning has been shown to be a better predictor of student success than the mode of communication used by teachers (e.g., teachers who sign for themselves, use an interpreter, use simultaneous communication, use ASL without voice accompaniment) or whether teachers are deaf or hearing (Antia, Jones, Reed, & Kreimeyer, 2009; Marschark, Sapere, Convertino, & Pelz, 2008; Reed, Antia, & Kreimeyer, 2008). However, due to the heterogeneity of the population of students who are deaf or hard of hearing, professionals should be skilled in communicating with students who use different modes of communication (NASDSE, 2006).
 Because placement is not synonymous with appropriate services, professionals must systematically monitor student progress. After collecting, analyzing, and sharing data about student functioning, the IEP team can make adjustments, if needed, in what is taught, how it is taught, and sometimes where it is taught based on how the student’s current functioning compares to other students (Antia, Sabers, & Stinson, 2007; Berndsen & Luckner, 2012; Karchmer & Allen, 1999; Powers, 2003; Reed et al., 2008). In addition, professionals trained in working with students who are deaf or hard of hearing should be able to adapt instruction and help other professionals adapt instruction for students who are deaf or hard of hearing (Antia et al., 2009; Antia, Stinson, & Gaustad, 2002; Luckner & Muir, 2001; Powers, 2003; Reed et al., 2008). Specifically, they should consult and collaborate with other professionals about strategies for promoting access to instruction and social interactions in all educational environments and to family members for the home and community (Antia et al., 2009; Antia et al., 2002; Kluwin, Stinson, & Colarossi, 2002; Luckner & Muir, 2001; Powers, 2003; Reed et al., 2008). Simultaneously, professionals trained in working with students who are deaf or hard of hearing should provide ongoing PD and support for other service providers who have not been trained to work with but provide services to students who are deaf or hard of hearing (Antia et al., 2002; Luckner, 1999; Nunes & Pretzlik, 2001; Powers; Reed et al., 2008). Finally, professionals should help students become involved in extracurricular activities in the school and the community (Luckner & Muir, 2001; Reed et al., 2008).
 The heterogeneity of the population of students who are deaf or hard of hearing, as well as the variety and combination of placements for educational services, make it difficult to compare the effectiveness of one setting to others. Consequently, we consider the level of evidence for all recommendations on placement/inclusion as limited because they are based on correlation research and professional literature.
 Social-Emotional Behavior (adaptive behavior)
 Results of research on the impact of hearing loss on social, emotional, and behavioral development have been mixed (e.g., Andersson, Rydell, & Larsen, 2000; Antia, Jones, Luckner, Kreimeyer, & Reed, 2011; Coll, Cutler, Thobro, & Haas, 2009; Vogel-Walcutt, Schatschneider, & Bowers, 2011). Some students were found to show greater impulsivity, poorer emotional regulation, loneliness, and difficulty getting along with others. In contrast, many other students were found to have good communication skills, emotional understanding of self and others, friendships, and self-motivation (Calderon & Greenberg, 2003). Similarly, mixed results have been reported while trying to attribute differences to factors such as (a) degree of hearing loss, (b) mode of communication used by students, and (c) educational setting (Antia, Kreimeyer, Metz, & Spolsky, 2011).
 Research (e.g., Austen, 2010; Barker et al., 2009) has suggested that compared to their hearing peers, children and youth who are deaf or hard of hearing exhibit higher rates of externalizing (e.g., aggression, violating social rules) and internalizing (e.g., anxiety, depression, social withdrawal) behavior problems. The language delays experienced by many students who are deaf or hard of hearing interfere with emotional and behavioral regulation. Language, which aids in internalizing social norms and the development of behavioral control, also plays an important role in executive function such as attention regulation, planning, problem solving, and response inhibition (Morgan & Lilenfield, 2000).
 As a result of language development delays; limited opportunities for incidental learning; and the unfamiliarity of parents, families, and caregivers who are deaf or hard of hearing, it is prudent for professionals to proactively think about promoting the healthy growth and development of social, emotional, and behavioral knowledge and skills. For children ages 0 to 3, involving families in comprehensive early intervention programs can foster healthy attachments and communication skills that facilitate their children’s development (Calderon, 2000; Hintermair, 2008; Luckner & Velaski, 2004). It is important to help elementary-age students develop the language and understanding of (a) emotional self-awareness, (b) emotional self-regulation, (c) motivation, (d) empathy, and (e) social skills (Goleman, 2006). Research has demonstrated the effectiveness of social-skills training (e.g., Antia, Kreimeyer, & Eldredge, 1994; Ducharme & Holborn, 1997; Schloss & Smith, 1990; Schloss, Smith, & Schloss, 1984). Similarly, Providing Alternative THinking Strategies (PATHS), a school-based curriculum for promoting alternative thinking strategies, has been demonstrated to help students who are deaf or hard of hearing to effectively develop and maintain self-control, increase their ability to communicate about feelings, and improve their problem-solving abilities (Kusche & Greenberg, 1993).
 Adolescence is a critical time for the formation of identity and social relationships. Correlation research (e.g., Luckner & Muir, 2001; Reed et al., 2008) has suggested that participation in after-school and/or community activities provides adolescents with opportunities for socialization, shared experiences, achievement, and distinction. Through their involvement with activities such as sports, drama, drawing, computers, photography, and chess, students can learn to master skills that will help them throughout their lives. Active participation in after-school and/or community activities helps students to develop their leadership and decision-making abilities as well as organizational, time management, and interpersonal communication skills.
 Given the previously mentioned risk factors and potential academic delays, it is important for professionals to conduct formal and informal assessments of students’ social-emotional and behavioral functioning in order to intervene in a timely manner. In addition to observation and the use of standardized behavior rating scales, professionals can use the Classroom Participation Questionnaire (CPQ; Antia et al., 2007) and Placement and Readiness Checklists for Students Who Are Deaf and Hard of Hearing (PARC; Johnson & Seaton, 2012) to collect data about how students are functioning.
 Transition
 Research findings on the educational and employment outcomes for individuals who are deaf or hard of hearing have been mixed. In the past 10 years, graduation rates with regular high school diplomas have increased from 58% to 68% for students who are deaf or hard of hearing (U.S. Department of Education, 2009). As a result, these individuals have enrolled in postsecondary education programs at a high rate (i.e., 67%) that is similar to their hearing peers (Wagner, Newman, Cameto, & Levine, 2005a). However, for a variety of reasons, about 75% of these students have left school without either a 2- or 4-year degree (Lang, 2002; Marschark & Hauser, 2008; Stinson & Walter, 1997).
 In the area of employment, some individuals who are deaf or hard of hearing have achieved great success. Professionals who are deaf or hard of hearing have been represented in almost every line of work (Foster & MacLeod, 2003). However, research (e.g., Boutin & Wilson, 2009b; Capella, 2003; Mowry, 1988) has indicated that workers who are deaf or hard of hearing are more likely to work in non-professional jobs (e.g., food processing, printing, welding) and earn less than the general hearing labor force. In addition, studies have found that many low-functioning individuals who are deaf or hard of hearing do not work (Bowe, 2003; Wheeler-Scruggs, 2002). The Social Security Administration (2013) reported for 2012 that 64,950 individuals in the United States who are deaf or hard of hearing collect Supplemental Security Income (SSI).
 To prepare students who are deaf or hard of hearing to successfully transition to postsecondary education programs and/or the workforce, professionals should provide them with information about careers and facilitate the development of self-determination and self-advocacy skills (Bowe, 2003; Brolin & Loyd, 2004; Sitlington, Neubert, Begun, Lombard, & Leconte, 2007). Additionally, professionals should involve students in the development of IEP and transition goals and should have students participate in IEP meetings (Velaski, 1999).
 Professionals should also use formal and informal assessments to gather information from students, families, and other professionals about students’ current levels of functioning and future aspirations. Using these data, professionals can use a backward planning process to create a vision of what is most important for a students’ future success and determine actions that must be undertaken and in what order. Once a plan has been established, the information can be translated into a course of study that integrates the necessary knowledge, skills, and transition goals into the IEP and then implemented with coordination across individuals, organizations, agencies, and settings (Luckner, 2002, 2012).
 Studies have shown that many students who are deaf or hard of hearing demonstrate limited knowledge or skills in the areas of independent living (e.g., budgeting, bill paying, contractual agreements, cooking and nutrition, family planning) and employment (e.g., organization, time management, collaboration, planning; Bonds, 2003; Bowe, 2003; Luckner, 2002, 2012; Luft, 2012; Luft & Huff, 2011; Punch, Hyde, & Creed, 2004). Consequently, professionals should provide instruction in these critical areas during high school and work with vocational rehabilitation (VR) counselors to help individuals who are deaf or hard of hearing prepare for adult life (Boutin, 2009; Bowe, 2003; Punch et al., 2004). Research by Boutin and Wilson (2009a) has indicated that three factors—job placement, provision of AT devices, and job-search assistance—are the primary VR services that contribute to clients finding and maintaining employment.
 Professionals should also help students who plan to attend postsecondary institutions succeed. Correlation research has found that the English, Natural Science, and Mathematics subscores of the American College Test (ACT) predicted the academic success of college students who are deaf or hard of hearing for the year studied. The English subscore accounted for more than 80% of the variance. Neither audiological variables related to degree of hearing loss nor communicative variables related to spoken language or ASL skills were predictive factors (Convertino, Marschark, Sapere, Sarchet, & Zupan, 2009).
 Conclusion
 We live in a sound-oriented society. Extensive amounts of information are deliberately and incidentally conveyed through verbal interactions with others. Through these interactions, children and youth
 	refine their communication skills
 	acquire language
 	obtain information (i.e., background and domain knowledge) about the world
 	learn concepts
 	become literate
 	develop social skills
 	participate in the daily activities of life.
 
 Hearing loss of any type or degree tends to alter the quality of sound (i.e., softer, distorted, or non-existent) that travels to the inner ear and brain stem, which then has the potential to change interaction patterns with others and adversely impact development that may lead to language, literacy, social, and academic delays.
 Determining and establishing the most appropriate educational environment for each student who is deaf or hard of hearing require a series of difficult decisions such as the following examples:
 	What services are needed?
 	 Where should the services be provided?
 	Which professionals will provide the services?
 	Which primary mode of communication will be used?
 	Which AT options, like FM system, interpreters, and/or notetakers, will be needed?
 	What should be the focus of the curriculum?
 	Which adaptations will be beneficial?
 	How will progress be monitored?
 
 Because placement is not synonymous with appropriate services, professionals must examine the learning environments of students who are deaf or hard of hearing. In order to meet the communication, academic, and social needs of these students, students’ progress must be systematically monitored using assessments that compare students’ learning rates and levels of performance to expected benchmarks so that timely adjustments can be made. These data allow professionals to develop a comprehensive continuum of supports and services and adjust the intensity and nature of the interventions when students are not making appropriate progress. This helps to ensure that students achieve targeted, standards-based learning goals within set time frames.
 (Ferrell, Bruce & Luckner, 2014, Deaf/HH)
 
 Watch Video: Dispelling Myths of Language Acquistion for children who are deaf and hard of hearing. (5:44 minutes)
 Myths
 	ASL is not an essential component of language learning for deaf and hard of hearing children. False
 	Listening technologies are the solution, with cochlear implants and hearing aids viewed as making a deaf child “hearing” . False
 	The timing of developmental milestones for ASL is a much longer window than spoken English, therefore it is acceptable to delay a child’s opportunity to learn ASL. False
 
 Watch the video to learn why these are myths and the truth about ASL and English.
  One or more interactive elements has been excluded from this version of the text. You can view them online here: https://pressbooks.usnh.edu/understandingandsupportinglearnerswithdisabilities/?p=88#oembed-1 
 
 [ClercCenter]. (2017).  Inauguration Event: Dispelling Myths of Language Acquisition {video file]. From https://youtu.be/uXYNfJCG1PY
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 Caroline’s Story
 Caroline is six years old, with bright brown eyes and, at the moment, no front teeth, like so many other first graders. She also wears a hearing aid in each ear—and has done so since she was three, when she was diagnosed with a moderate hearing loss.
 For Caroline’s parents, there were many clues along the way. Caroline often didn’t respond to her name if her back was turned. She didn’t startle at noises that made other people jump. She liked the TV on loud. But it was the preschool she started attending when she was three that first put the clues together and suggested to Caroline’s parents that they have her hearing checked. The most significant clue to the preschool was Caroline’s unclear speech, especially the lack of consonants like “d” and “t” at the end of words.
 So Caroline’s parents took her to an audiologist, who collected a full medical history, examined the little girl’s ears inside and out, ran a battery of hearing tests and other assessments, and eventually diagnosed that Caroline’s inner ear (the cochlea) was damaged. The audiologist said she had sensorineural hearing loss.
 Caroline was immediately fitted with hearing aids. She also began receiving special education and related services through the public school system. Now in the first grade, she regularly gets speech therapy and other services, and her speech has improved dramatically. So has her vocabulary and her attentiveness. She sits in the front row in class, an accommodation that helps her  hear the teacher clearly. She’s back on track, soaking up new information like a sponge, and eager for more.  (Parent Information and Resources, 2015)
 
 Deaf Culture
 In a cultural context, Deaf culture refers to a tight-knit cultural group of people whose primary language is signed, and who practice social and cultural norms which are distinct from those of the surrounding hearing community. This community does not automatically include all those who are clinically or legally deaf, nor does it exclude every hearing person. According to Baker and Padden, it includes any person who “identifies him/herself as a member of the Deaf community, and other members accept that person as a part of the community”,[4] an example being children of deaf adults with normal hearing ability. It includes the set of social beliefs, behaviors, art, literary traditions, history, values, and shared institutions of communities that are influenced by deafness and which use sign languages as the main means of communication. That many able-bodied people continue to assume that deaf people have no autonomy and fail to provide people with support beyond hearing aids is something that must be addressed. Different non-governmental organizations around the world have created programs towards closing the gap between deaf and able-bodied people in developing countries. The Quota International organization with headquarters in the United States provided immense educational support in the Philippines, where it started providing free education to deaf children in the Leganes Resource Center for the Deaf. The Sounds Seekers British organization also provided support by offering audiology maintenance technology, to better assist those who are deaf in hard-to-reach places. The Nippon Foundation also supports deaf students at Gallaudet University and the National Technical Institute for the Deaf, through sponsoring international scholarships programs to encourage students to become future leaders in the deaf community. The more aid these organizations give to the deaf people, the more opportunities and resources disabled people must speak up about their struggles and goals that they aim to achieve. When more people understand how to leverage their privilege for the marginalized groups in the community, then we can build a more inclusive and tolerant environment for the generations that are yet to come.[5][2][3] Members of the Deaf community tend to view deafness as a difference in human experience rather than a disability or disease.[6][7]
 (Wikipedia, n.d./Hearing Loss)
 Katharine Edwards, M.A.T. from Trinity University, talks more about the Concerns of the Deaf Community, and Cross-cultural and Diversity Considerations of Children who are Deaf and Hard of Hearing. https://www.trinity.edu/sites/students-vision-hearing-loss/hl-working 
 International Symbol for Deafness
 [image: International Symbol for Deafness]
 
 Supplemental/Optional Resources
 New Hampshire Deaf and Hard of Hearing Education Initiative Project (2016). Educational Service Guidelines for Students who are Deaf and Hard of Hearing. from : http://nhfv.org/wp-content/uploads/2013/07/DHH-Guidelines-revised-Dec-2016-.pdf
 
 Image Source
 International Symbol for Deafness from Wikimedia Commons. https://commons.wikimedia.org/wiki/File:International_Symbol_for_Deafness.jpg
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				 Deaf-Blindness
 Our nation’s special education law, the IDEA, defines “deaf-blindness” as:
 …means concomitant [simultaneous] hearing and visual impairments, the combination of which causes such severe communication and other developmental and educational needs that they cannot be accommodated in special education programs solely for children with deafness or children with blindness.  [§300.8(c)(2)]
 The National Consortium on Deaf-Blindness observes that the “key feature of deaf-blindness is that the combination of losses limits access to auditory and visual information.” [3] This can severely limit an individual’s natural opportunities to learn and communicate with others.
 excerpt from: Center for Parent Information and Resources, (2017). Categories of Disability Under IDEA. Newark, NJ, Author. Retrieved 4.1.19 from http://www.parentcenterhub.org/repository/categories/ public domain
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 Introduction
 Deafblindness is the condition of little or no useful hearing and little or no useful sight. Different degrees of vision loss and auditory loss occur within each individual, thus making the deafblind community unique with many types of deafblindness involved. Because of this inherent diversity, each deafblind individual’s needs regarding lifestyle, communication, education, and work need to be addressed based on their degree of dual-modality deprivation, to improve their ability to live independently.
 Helen Keller was a well-known example of a deafblind individual. To further her lifelong mission to help the deafblind community to expand its horizons and gain opportunities, the Helen Keller National Center for Deaf-Blind Youths and Adults (also called the Helen Keller National Center or HKNC), with a residential training program in Sands Point, New York, was established in 1967 by an act of Congress.
 Furthermore, the deafblind community has its own culture, creating a community of deafblindness similar to the deaf community and the blind community. Each community is made up of a group of individuals who have undergone similar experiences and have a homogeneous understanding of what it means to be deafblind, even with a large diversity of unique backgrounds. Some deafblind individuals view their condition as a part of their identity.     (Wikipedia, n.d.)
 
 Etiology
 The medical condition of deafblindness occurs in different forms. For some, this condition might happen congenitally from birth as a result of genetic defect, for others it happens suddenly due to a form of illness or accident that results in a modality deprivation of either vision or hearing, or both. A person might be born deaf and become blind at a later stage in life, or vice versa. In any given case of deafblindness, many possible onsets and causes of this condition exist; some happen gradually, others happen unexpectedly and suddenly.  The diagnosis of deafblindness could be medically classified into specific types based on one’s symptoms and causes.
 The two overarching types of deafblindness are congenital and acquired.  (Wikipedia, n.d.)
 
 Identification and Assessment
 Early Identification and Early Intervention
 Identification. Federal regulations do not specify levels of vision or hearing loss for the identification of deafblindness (Chen, 2004). Although there is no mandated newborn screening for Page 72 of 219 vision loss, the National Academy of Ophthalmology and the National Academy of Optometry recommend that all children receive a vision examination between ages 6 months and 30 months (Chen, 2004). Vision evaluations should include both an ophthalmological evaluation and a functional vision evaluation (Holte, Prickett, Van Dyke, et al., 2006). The provision of newborn hearing screening supports early identification of hearing loss and subsequent referral for early intervention services. Preparing educators of children who are deaf or hard of hearing to recognize signs of possible vision loss, including signs of typical and atypical visual behaviors, becomes one of the strongest mechanisms for identifying deafblindness (Chen, 2004; Murdoch, 2004). The state deafblind projects, funded through OSEP, include a child-find mission. To improve the identification of children who are deafblind, the National Consortium on Deaf-Blindness (NCDB) developed a self-assessment guide to support the projects in early identification and referral (Malloy et al., 2009).
 Intervention professionals. Early intervention is critical to reducing the profound developmental disadvantages faced by children who are deafblind (Chen, Alsop, & Minor, 2000; Jatana et al., 2013; Michael & Paul, 1991; Murdoch, 2004). Infants and young children who are deafblind are less responsive to caregivers, exhibit few initiations to interact, have few opportunities to learn incidentally due to reduced input from both distance senses, and struggle to develop early concepts (Chen, 2004; Chen & Haney, 1995; Chen, Klein, & Haney, 2007; Holte, Prickett, Glidden, et al., 2006).
 The complex and heterogeneous needs of children who are deafblind call for highly specialized and individualized services provided by collaborative teams that recognize the critical role of the family in creating optimal outcomes for the children (Holte, Prickett, Glidden, et al., 2006; Murdoch, 2004; Schwartz & McBride, 1995; Silberman et al., 2004). Caregivers benefit from preparation in recognizing the child’s cues for interaction, resulting in higher levels of adult responsiveness. They also benefit from learning to establish sequenced routines that elicit anticipation in the child and opportunities for adults to contingently respond (Berg, 2006; Chen, Klein, & Minor, 2008; Murdoch, 2004). Intervener services in the home have been found to accelerate the child’s development beyond what would be expected due to typical maturation across multiple areas of development, including a marked increase in the frequency and complexity of communication and an associated reduction in the frequency of self-stimulatory behaviors (Watkins, Clark, Strong, & Barringer, 1994).
 There is a moderate level of evidence that early intervention services, including those offered in the home, reduce the developmental disadvantages posed by deafblindness.
 Assessment
 The sole use of standardized assessment instruments is inappropriate for children who are deafblind (C. Nelson, van Dijk, Oster, & McDonnell, 2009; Silberman et al., 2004). This is because standardized instruments seldom include children who are deafblind as a norming group. Additionally, standardized instruments require precise administration procedures that may not allow enough flexibility to accommodate the needs of children who are deafblind during the assessment process. Great caution should be applied while estimating the abilities of children who are deafblind (Geenens, 1999). To identify additional disabilities, the criteria used for children with other disabilities may not be appropriate to apply for assessing deafblind children for an additional disability (Hartshorne, 2011; Johannson, Gillberg, & Rastam, 2010). Many children who are deafblind function differently across environments; thus, effective assessments are conducted across multiple and natural environments (i.e., those known to the child) with input from multiple adults (Chen, Rowland, Stillman, & Mar, 2009; McLetchie, 1995; Stremel & Schutz, 1995). Direct assessment should be conducted by or in the presence of at least one adult who knows the child well (C. Nelson, van Dijk, McDonnell, & Thompson, 2002).
 Informal assessment instruments and procedures, including dynamic assessments, are critical to capturing a complete understanding of the child’s abilities (Chen et al., 2009; Eyre, 2002; Page 67 of 219 Holte et al., 2004; C. Nelson, Janssen, Oster, & Jayaraman, 2010). Early childhood assessment should address the identification of the strengths and needs of the child and the family (Chen et al., 2009). Person-centered assessment approaches (a) include input from family, friends, and the individual who is deafblind and (b) support the identification of valued life outcomes and the necessary supports to achieve those outcomes (McNulty, Mascia, Rocchio, & Rothstein, 1995; Romer & Romer, 1995; Schwartz, 1995; Stremel, Perreault, & Welch, 1995; Stremel & Schutz, 1995).
 Assessment of children who are deafblind should include functional vision and hearing evaluations to augment information from the audiology and ophthalmology reports as well as an assessment of the child’s preferred learning channels as part of a learning media assessment (IDEA, 2004; Koenig & Holbrook, 1995; McKenzie, 2007, 2009b; McLetchie, 1995; Michael & Paul, 1991). The visual, hearing, and tactile characteristics of current and potential future environments must also be assessed so that appropriate adaptations and accommodations can be determined (McLetchie & Riggio, 1997; K. Olson, Miles, & Riggio, 1999).
 (Ferrell and Luckner, 2014. DB)
 
 Communication
 Deafblind people communicate in many different ways as determined by the nature of their condition, the age of onset, and what resources are available to them. For example, someone who grew up deaf and experienced vision loss later in life is likely to use a sign language (in a visually modified or tactile form). Others who grew up blind and later became deaf are more likely to use a tactile mode of spoken/written language. Methods of communication include:
 	Use of residual hearing (speaking clearly, hearing aids, or cochlear implants) or sight (signing within a restricted visual field, writing with large print)
 	Tactile signing, sign language, or a manual alphabet such as the American Manual Alphabetor Deaf-blind Alphabet (also known as “two-hand manual”) with tactile or visual modifications
 	Interpreting services (such as sign-language interpreters or communication aides)
 	Communication devices such as Tellatouch or its computerized versions known as the TeleBraille and Screen Braille Communicator.
 	Tadoma, a tactile modality
 
 Deafblind people often use the assistance of people known as support-service providers (SSPs), who help the deafblind with tasks such as routine errands, guiding the deafblind through unfamiliar environments, and facilitating communication between the deafblind person and another person.
 Resource: Read about the Communication Modes within the Deafblind Community and their interpreting needs.
 (Wikipedia, n.d.)
 
 The following is adapted from: Center for Parent Information and Resources, (2015). Deaf-Blindness, Retrieved 4.1.19 from https://www.parentcenterhub.org/deafblindness/#stat Newark, NJ, Author. Public domain
 Finding Help for Children with Deaf-Blindness
 Children birth to age 3 | Very young children (birth up to age 3) who are deaf-blind are typically eligible for early intervention services under the Infants and Toddlers with Disabilities program of IDEA (also called Part C). These services are extremely important to children with deaf-blindness and their families, for the services are designed to address the child’s developmental and learning needs. Parents are involved in deciding what services their child and family need to address the challenges of deaf-blindness. Services are either provided free of charge to families or on a sliding cost scale based on the family’s income.
 School-age children, including preschoolers | When children with deaf-blindness reach the age of 3, they transition into special education services under Part B of IDEA. Special education services are provided free through the public school system. Even if a child with deaf-blindness is not in school yet (for example, a four-year-old), the school system is still responsible for making sure that special education and related services are available to the child.
 Because deaf-blindness causes severe communication and other developmental and educational needs, it’s very important for children with deaf-blindness to receive special education and related services to address their individual needs.
 (Parent Information Center & Resources, 2015)
 
 The Impact of Deaf-Blindness on Learning: https://www.nationaldb.org/info-center/educational-practices/impact-on-learning/
 
 The following text is an excerpt from: Ferrell, K. A., Bruce, S., & Luckner, J. L. (2014). Evidence-based practices for students with sensory impairments (Document No. IC-4). Retrieved from University of Florida, Collaboration for Effective Educator, Development, Accountability, and Reform Center website: http://ceedar.education.ufl.edu/tools/innovation-configurations/  DeafBlind- pgs 64-84  (There are no copyright restrictions on this document) Retrieved from http://ceedar.education.ufl.edu/wp-content/uploads/2014/09/IC-4_FINAL_03-30-15.pdf#page=64 
 Evidence-Based Practices (EBPs) for teaching students with Deafblindness
 Deafblindness is the smallest disability group and also the most heterogeneous. Children and young adults differ by type and level of hearing and vision loss, age of onset of vision and hearing loss, physical and health issues, cognitive functioning, expressive and receptive communication forms, and educational histories. Like all learners, children who are deafblind are also diverse by race, ethnicity, culture, family (including the language of the family), community characteristics, and socioeconomic status.
 Vision and hearing, which are important senses for learning, reinforce each other. Thus, one cannot understand the impact of deafblindness by adding up the effects of the vision loss and the effects of the hearing loss. The effect of deafblindness is multiplicative, not additive. Deafblindness may be congenital or adventitious. Many individuals who are congenitally deafblind will struggle to become linguistic, but most individuals who are adventitiously deafblind will be linguistic. Individuals who are adventitiously deafblind will require extensive supports while learning new communication and literacy forms (e.g., sign language, Braille). Deafblindness creates serious challenges not only to access, but also to engagement. Little incidental learning occurs due to the loss of distance senses. Touch is an important sense for learning (Silberman, Bruce, & Nelson, 2004). There is evidence for the effectiveness of both child-guided and systematic instructional approaches with children who are congenitally deafblind.
 Administration
 Each IEP team should include a member who is knowledgeable about the impact of deafblindness and also about specialized communication methods and instructional approaches to assist with assessment, instructional planning, and program implementation (Parker, McGinnity, & Bruce, 2012; Riggio, 2009; Riggio & McLetchie, 2008). Deafblindness is the lowest incidence disability; thus, most educational professionals receive little if any information about how to instruct children who are deafblind. It is insufficient to have team members with expertise only in visual impairment or in hard of hearing/deafness because the impact of deafblindness is far greater than one can surmise from adding the effects of vision and hearing loss. This is because deafblindness involves both distance senses, thus greatly limiting access to others and information, observation, and incidental learning. When a district has no individual with deafblind expertise, the state deafblind project may provide information about technical assistance and PD opportunities. For more information on the competencies required by teachers and paraprofessionals serving children who are deafblind, see McLetchie and Riggio (1997) and Riggio and McLetchie (2001).
 Instructional groups must be small enough to allow the child who is deafblind to fully access information, engage in the lesson, and receive feedback (Parker et al., 2012; Riggio, 2009; Riggio & McLetchie, 2008). Even if children have significant residual vision and/or hearing, small groups will support with locating the speaker or communication partner while keeping background sounds and visual clutter to a minimum. Learners who primarily rely on tactual input for learning may require 1:1 instructional arrangements for most of their lessons to support access and engagement as well as to allow for frequent tactual feedback.
 The level of evidence for these administrative recommendations is at the emerging level due to a lack of research to support these practices. Thus, the professional literature written by experts in the field who have classroom and administrative experience must be used as evidence to support these emerging practices until research has been conducted to provide additional evidence.
  
 Assistive Technology
 Children and youth who are deafblind need AT, such as alerting devices, to support communication, orientation and mobility, participation in content-area instruction, and life skills. The AT may be low tech (e.g., hand-held magnifier) or high tech (e.g., devices with refreshable Braille displays; Prickett & Welch, 1995). The selection of AT and instruction on its use must be grounded in thorough assessment, including learning media assessment, with the goals of enhancing access and engagement across all environments and in all areas of the individualized and the general curriculum.
 Parents of children who are deafblind may value cochlear implantation outcomes that are unimportant to parents of children who are deaf alone due to the impact of deafblindness (e.g., isolation, reduced environmental feedback). These parents have provided strong evidence for improvements in attention; interactions with objects; listening, which may break down isolation and enhance engagement; responsiveness; increased awareness of environmental sounds, which may improve safety; and increased vocalizations (Bashinski, Durando, & Thomas, 2010; Chute & Evans, 1995; Damen et al., 2006; Dammeyer, 2008; Liu et al., 2008; Southwell, Bird, & Murray, 2010). Direct instruction of children with cochlear implants and their parents on detecting environmental and speech sounds, among other skills, is essential to maximizing the potential benefits of implantation. Positive outcomes are more likely if the cochlear implant is consistently worn during waking hours, if daily function checks are performed on the implant, and when strategies introduced through direct instruction are practiced (Stremel, 2009).
 The outcomes of cochlear implantation are highly variable, and parents of children who are deafblind value non-speech outcomes. Other areas of AT have not been as well researched with this population, resulting in an emerging level of evidence.
 Communication
 Communication is one of the more developed areas of research in the field of deafblindness. Highly individualized educational interventions to address the development of communication skills should be
 	embedded into every activity
 	provided in the context of natural environments, and
 	complemented with ample opportunities for social interaction
 
 (Goetz, 1995; Goodall & Everson, 1995; McLetchie, 1995; Stremel & Schutz, 1995; Wheeler & Griffin, 1997; White, Garrett, Kearns, & Grisham-Brown, 2003)
 Comprehensive communication programming should address
 	forms/modes
 	intents/functions
 	content/vocabulary
 	context, including the establishment of activities and routines, the physical environment, communication partner skills, and pragmatics
 
 (Bashinski, 2011; Bruce, 2002; Crook, Miles, & Riggio, 1999a, 1999b; Goodall & Everson, 1995; McKenzie, 2009a; E. K. Miller, Swanson, Steele, Thelin, & Thelin, 2011).
 There is research evidence for the efficacy of both child-guided approaches (limited evidence) and systematic instruction for specific outcomes (moderate evidence).
 Child-guided approaches. Child-guided approaches, such as the van Dijk Curricular Approach (MacFarland, 1995), have been applied to support overall communication development. Child-guided strategies include establishing trust, responding to the child’s interests and communicative attempts, communicating using the child’s expressive forms, selecting representations that are salient to the child, using different forms of dialogue, and using coactive techniques (Crook et al., 1999b; L. Hodges, 2002; Horsch & Scheele, 2011; Janssen, Riksen-Walraven, & van Dijk, 2002, 2003a, 2003b, 2004; MacFarland, 1995; C. Nelson et al., 2009; K. Olson et al., 1999; Pease, 2002; Pittroff, 2011; Rodbroe & Souriau, 1999; Silberman et al., 2004; van Dijk, 1965, 1967; Wheeler & Griffin, 1997).
 Systematic instructional approaches. Systematic instructional approaches have been effective in increasing the rate and variety of communicative intents/functions that children who are deafblind express (Brady & Bashinski, 2008; Heller, Ware, Allgood, & Castelle, 1994; Schweigert & Rowland, 1992; Sigafoos et al., 2008; Wolf Heller, Allgood, Davis, et al., 1996; Wolf Heller, Allgood, Ware, Arnold, & Castelle, 1996; Wolf Heller, Allgood, Ware, & Castelle, 1996). Whatever approach is used, individualized programming should reflect an understanding of the levels of communicative development and the process of symbolization to ensure that the educational team provides appropriate communication intervention (Bashinski, 2011; Bruce, 2005a, 2005b; Hartmann, 2013; MacFarland, 1995; E. K. Miller et al., 2011; Pittroff, 2011; Rowland, 2011; van Dijk, 1967; Vervloed, van Dijk, Knoors, & van Dijk, 2006).
 There is moderate evidence of the effectiveness of tactile approaches and strategies to improve communication in learners who are deafblind (Chen & Downing, 2006; Chen, Downing, & Rodriguez-Gil, 2001; Downing & Chen, 2003; Klein, Chen, & Haney, 2000; Mathy-Laikko et al., 1989; McLetchie & Riggio, 1997; Miles, 2003; Murray-Branch, Udavari-Solner, & Bailey, 1991; Page 71 of 219 Rowland & Schweigert, 1989, 2000; Rowland, Schweigert, & Prickett, 1995; Sigafoos et al., 2008; Trief, Cascella, & Bruce, 2013). Touch cues are a tactile form of communication. For example, while preparing to put on a child’s pair of glasses, the teacher may provide an opportunity for the child to touch the glasses (while explaining what is about to happen) and then provide a touch cue to the child’s temple prior to placing the glasses. Many children who are deafblind will require sign language presented in a tactual form. They will all need instructional materials and approaches that are tactual. Miles (2003) explained the importance of hands (including hands serving the function of eyes) to learners who are deafblind.
 Tangible representations are a viable communication form for prelinguistic children who are deafblind (Bruce, Trief, & Cascella, 2011; Cascella, Trief, & Bruce, 2012; Murray-Branch et al., 1991; Prickett & Welch, 1998; Rowland, 1990; Rowland & Schweigert, 1989, 2000; Trief, 2007, 2013; Trief, Bruce, & Cascella, 2010; Trief, Bruce, Cascella, & Ivy, 2009; Trief et al., 2013). Tangible representations may be three-dimensional (e.g., object representations) or two-dimensional (e.g., photographs).
 There is a limited, although rapidly growing, body of evidence that adult communication partners can use to improve responsiveness, turn taking, attunement, and other communicative skills of children who are deafblind with systematic demonstrations and coaching (Chen et al., 2001; Janssen et al., 2003a, 2003b, 2004; Janssen, Riksen-Walraven, van Dijk, Huisman, & Ruijssenaars, 2011; Janssen, Riksen-Walraven, van Dijk, Ruijssenaars, & Vlaskamp, 2007; McLetchie & Riggio, 1997).
 Communication is broader than just spoken or signed language. It includes gestures, movement, facial expressions, and more. Read more at: https://www.nationaldb.org/info-center/info-topics/#communication-basics  
 Children with deaf-blindness require specific interventions to build communication skills and conceptual understanding. Read more at: https://www.nationaldb.org/info-center/info-topics/#communication-and-concept-development
 Life Skills
 There is strong evidence that systematic instruction that is grounded in behavioral principles has been effectively applied to improve daily living skills in children and youth who are deafblind. J. K. Luiselli (1988a) evaluated different types of prompting procedures and praise to support the initiation of eating skills. In a second study, J. K. Luiselli (1988b) successfully addressed inappropriate behavior that occurred during eating by using praise and favorite foods to reinforce appropriate behavior and interrupting procedures to address inappropriate behaviors. In a third study, J. K. Luiselli (1993) taught self-feeding to two children who were deafblind using prompting and prompt-fading, reinforcement, and response-interrupting procedures to address carefully defined target behaviors. Lancioni (1980) applied behavioral principles, such as reinforcement and punishment, to teach independent toileting. McKelvey, Sisson, Van Hasselt, and Herson (1992) investigated the effectiveness of teaching the entire sequence of a dressing routine, as opposed to chaining, to one child participant who was deafblind. They delivered instruction, graduated guidance, and praise during the dressing sequence but tangible reinforcement only upon completion of the sequence. Venn and Wadler (1990) described a 4-year project that applied behavioral principles to address home management, personal, and other skills in four youth who were deafblind within an independent living setting. In these studies, the selection of a well-defined target behavior and careful consideration of prompting and reinforcement levels were important components leading to successful student outcomes. The independent living curriculum developed by Loumiet and Levack (1993) can be adapted for students who are deafblind.
 Much of the research evidence on the achievement of life skills by children who are deafblind is in the area of orientation and mobility. Systematic instruction, especially in the context of desirable and functional activities, has been found to result in positive learning outcomes (Lancioni, Bellini, & Oliva, 1993a, 1993b; Lancioni, Bellini, Oliva, Guzzini, & Pirani, 1989; Lancioni, Mantini, Cognini, & Pirani, 1988; Lancioni, Olivia, et al.,1988; Lancioni, Oliva, & Barolini, 1990; Lancioni, Oliva, & Bracalente, 1994; Lancioni, Oliva, & O’Reilly, 1997; Lancioni, Oliva, & Raimondi, 1992; Lancioni, O’Reilly, & Campodonico, 2000; Lancioni, O’Reilly, Campodonico, & Mantini, 1998; Lancioni et al., 2007; Parker, 2009).
 The development of key life skills is essential in order for children and youth to be as independent as they can possibly be. Read more on life skills topics for deafblind students at, https://www.nationaldb.org/info-center/info-topics/#life-skills
  
 Orientation and mobility instruction for students who are deafblind must be modified to reflect the impact of deafblindness, potential balance issues, and unique and complex communication needs (Huebner & Prickett, 1996; Joffee, 1995; Joffee & Rikhye, 1991; Lolli, Sauerburger, & Bourquin, 2010). COMS must consider the experiential background of each individual who is deafblind because of the reduction in incidental learning due to deafblindness (Silberman et al., 2004). Some etiologies (e.g., CHARGE syndrome, Usher Syndrome Type 1) are associated with more pronounced issues with balance (Haibach, 2011; Lolli et al., 2010; Thelin, Curtis, Maddox, & Travis, 2011). Many individuals who are deafblind will not have sufficient hearing to access the speech of COMS. Thus, they may require the services of a sign language interpreter who may communicate in either visual or tactual sign language. The use of an interpreter will lengthen each lesson because travel and communication must sequentially occur. Youth who are deafblind also require specialized instruction for interacting with the public. COMS must modify the orientation and mobility curriculum and instructional techniques and the selection of devices for children and youth who are deafblind. For example, street-crossing techniques used with individuals who are deafblind are significantly different from street-crossing techniques used for those who are visually impaired. Devices that convert sounds to vibro-tactile output may be incorporated into travel.
 COMS is the acryonm for Certified Orientation and Mobility Specialist
 There is a strong level of evidence about the effectiveness of systematic instructional approaches within the daily living skill domain. This has also been shown to be of importance to participation in physical activities that must embed carefully constructed opportunities for communication. Within the area of orientation and mobility, there is a moderate level of evidence for the importance of systematic instruction and a limited level of evidence for the importance of specialized instructional techniques for individuals who are deafblind.
 Literacy
 The traditional view of literacy as reading and writing has been challenged in recent years because it excludes learners who are prelinguistic. A new, more inclusive view of literacy includes all learners (McKenzie & Davidson, 2007; Miles, 2005), begins at birth (Parker & Pogrund, 2009), and recognizes that the materials and media of literacy differ across learners. Literacy that is experienced through technology, such as speech-generating devices, is often called the new literacy (Emerson & Bishop, 2012).
 Contemporary definitions of literacy view communication as supportive or part of literacy (McKenzie & Davidson, 2007). Daily schedules, story boxes, experience books, choice-making opportunities, and interactive home-school journals are among the literacy lessons of importance to prelinguistic learners who are deafblind (Blaha, 2001, 2002; Bruce & Conlon, 2005; Bruce, Randall, & Birge, 2008; Crook & Miles, 1999; MacFarland, 1995; Swanson, 2011).
 Daily schedules. Also known as anticipation shelves or calendar systems, daily schedules are important to learning one’s routine, representations for activities within the routine, and left-toright sequencing. Each trip to the daily schedule provides an opportunity for a conversation. Story boxes.
 Story boxes are collections of objects that relate to an experience or a book. While reading a story, the teacher may stop and allow time for the child to handle the objects, name the objects, or use the objects to respond to questions about the text.
 Experience books. Known also as memory books, experience books are about the child’s personal experiences, are grounded in the child’s perspective, and are physically co-constructed with the child. For example, the child and teacher may gather items from the park and then co-construct a book about that experience, attaching one object to each page and then labeling in print and perhaps in Braille what it represents (for consistent reading by adults). While reading experience books, it is important to allow ample time for conversation to occur about each page (Bruce et al., 2008).
 Choice-making opportunities. Making choices is an important aspect of literacy development (K. Olson et al., 1999). Authentic choice making only occurs if the child understands the representations, understands the choice-making process, and has true preferences from among the options displayed. Home-school journal.
 The home-school interactive journal replaces the typical notes shared between parents and school staff. Each journal may be only a few pages long with each page representing an important activity experienced by the child that day (Bruce & Conlon, 2005). This lesson builds memory and distancing, which are important to symbolic development.
 All learners benefit from a literacy-rich environment (McKenzie, 2009a). This environment may include, among other materials,
 	books in print, Braille, and auditory formats
 	tactile books
 	labels
 	interactive software paired with ample opportunities to communicate
 	commercially produced books with appropriate tactile adaptations.
 
 Learners who are deafblind require ample hands-on experiences to ensure that they understand the concepts expressed in books (Miles, 2005). This is because they have few, if any, opportunities to incidentally gain information by listening or observing. The van Dijk Curricular Approach includes sequential memory strategies and symbolic instructional strategies to support literacy development through a child-guided approach (MacFarland, 1995). McLetchie and Riggio (1997) articulated the competencies required by teachers in the area of communication for prelinguistic and linguistic Page 78 of 219 learners. The Paths to Literacy (2014) website (www.pathstoliteracy.org ) and Project Salute (2002-2005) website (www.projectsalute.net ) are additional resources on literacy development for children who are deafblind.
 Most research studies on literacy instruction for children who are deafblind are descriptive studies; thus, evidence is emerging. There is a need for intervention studies that investigate effective instructional approaches and strategies in literacy. Because contemporary views of literacy include expressive and receptive communication, the narrative and essential components in the area of communication should be considered as an important complement to this area.
 Mathematics
 A review of the literature revealed no studies or peer-reviewed articles on teaching mathematics to children who are deafblind. Suggestions from the field of visual impairment are relevant to addressing some of the needs of learners who are deafblind. Kapperman and colleagues (2000) suggested that teachers, while planning instruction in mathematics, consider
 	the child’s background knowledge and experiences in relationship to key concepts of the lesson
 	the vocabulary demands of the lesson
 	the need for content modifications
 	the selection of manipulatives to illustrate key concepts and aid in computation
 	the adaptations that encourage active engagement in the lesson.
 
 They also suggest that teachers be mindful of the need for consistent use of mathematical vocabulary such as terms for different operations and symbols. Because children who are deafblind use multiple receptive and expressive communication forms (e.g., verbalizations, sign language, photographs, line drawings, object representations), vocabulary must be expressed in the forms that are suitable for each child. When developmentally appropriate, children who are deafblind will require instruction on how to use the abacus, the Braille writer, and mental math for computation. There is a dire need for the field of deafblindness to produce research studies in the area of mathematics.
 Placement/Inclusion
 It is critical that any placement of choice offers the child who is deafblind opportunities to be an active participant in the general education curriculum and social interactions within the classroom. IDEA (2004) established the requirement to select the least restrictive environment for placement. A variety of placements is needed to address the diverse needs of this highly heterogeneous group of learners. Educational teams across all types of placements will benefit from the support of a deafblind specialist. Across placements, learners will require individualized communication supports, which may include paraprofessionals, interpreters, interveners, and COMS with specialized preparation in deafblindness (Riggo, 2009). Low adult-to-student ratios are essential to supporting access and engagement in any placement (Parker et al., 2012).
 Collaborative teaming is essential to successful inclusive educational programming (Cloninger & Giangreco, 1995; Goetz, 1995; Romer & Byrne, 1995). No single person can know all that is needed to address the very complex needs of a child who is deafblind. In collaborative teaming, professionals share their expertise, teach others some aspects of their expertise, and engage in role release (Downing & Eichinger, 2011). In the inclusive setting, the individual with deafblind expertise is likely to be a consultant, a paraprofessional with special training in deafblindness, or an intervener. Interveners supplement the instruction provided by teachers and related service professionals by providing experiences to support the child to comprehend and engage in the curriculum. The intervener supports interactions between the child who is deafblind, general and special education teachers, and other children, with some also serving as sign language interpreters (Alsop, 2004; Alsop et al., 2010; J. Olson, 2004; Silberman et al., 2004; Watkins et al., 1994). Riggio and McLetchie (2001) detailed the specialized preparation needed by paraprofessionals serving children who are deafblind. Even when an interpreter or specially trained paraprofessional is on the educational team, the general education classroom teacher should create opportunities to directly interact with the child who is deafblind. This is important for creating a truly inclusive environment that communicates that all children are worthy of the teacher’s attention and instruction. When no team member with deafblind expertise exists within a school district, the state deafblind project should be contacted for advice about technical assistance.
 Adults should support reciprocal interactions between children who are deafblind and their peers without disabilities by addressing environmental barriers to communication (Moller & Danermark, 2007); creating sustained opportunities for interaction; and providing direct instruction of interaction strategies (Downing & Eichinger, 2011; Goetz & O’Farrell, 1999; P. Hunt, Alwell, Farron-Davis, & Goetz, 1996; Ingraham, Daugherty, & Gorrafa, 1995; T. E. Luiselli, J. K. Luiselli, DeCaluwe, & Jacobs, 1995; Prickett & Welch, 1998; Romer & Haring, 1994). This will include teaching others to express in non-speech forms such as gestures or object representations (Correa-Torres, 2008).
 Access, participation, and progress in the general curriculum can be enhanced through the proactive application of three Universal Design for Learning (UDL) principles, which are
 	multiple means of representation
 	multiple means of action and expression
 	multiple means of engagement (Hartmann, 2011; R. M. Jackson, 2005).
 
 As a lesson or unit is being developed, educational team members should ensure that information will be presented in an accessible and comprehensible format, that the child who is deafblind has opportunities to demonstrate knowledge and skills, and that necessary adaptations and accommodations are provided to ensure engagement. Additional instructional time may be needed to provide hands-on experiences for tactual learners.
 The heterogeneity among children who are deafblind, coupled with the heterogeneity among placements, makes it inappropriate to compare the effectiveness of one setting with another setting. Thus, the recommendations made here are at the emerging level of evidence. Research on effective instructional practices is needed.
 Science
 Penrod, Haley, and Matheson (2005) reported low test scores in science on the state content test in Kentucky among learners who were blind, deaf, and deafblind, suggesting that gaps in teacher knowledge may be part of this student achievement problem. They further suggested that general education teachers who possess content knowledge in science learn more about sensory disabilities and that teachers of students with sensory disabilities, including deafblindness, learn more about the content area of science. The active engagement of students who are deafblind can be enhanced by making science lessons as inquiry based as possible (Perkins School for the Blind, 2013; Ross & Robinson, 2000). The acquisition of science concepts can be improved through hands-on experiences in problem-solving situations. Given that science is typically taught in a visual format, the teacher with expertise in visual impairment and blindness or deafblindness is needed to suggest tactile adaptations and strategies (Penrod et al., 2005). While preparing to teach each science lesson, teachers must consider the students’ backgrounds and experiential knowledge, the vocabulary demands of the lesson, potential content modifications, the adaptations needed to maximize access to the instruction and materials, and ways to encourage active participation in the lesson (Engelbrecht & Fraser, 2010; Penrod et al., 2005; Ross & Robinson, 2000). Special attention must be given to non-visual means of presenting the science content and the unique communication needs of each student who is deafblind. With just one peer-reviewed article on science instruction, the field of deafblindness is in dire need of research in the area of science.
 Social-Emotional/Behavioral
 There is a moderate level of evidence on the impact of deafblindness on behavior as well as etiologically specific effects on behavior (Bernstein & Denno, 2000; Dammeyer, 2012; Graham, Rosner, Dykens, & Visootsak, 2000; Hartshorne, 2011; Hartshorne & Cypher, 2004; Hartshorne, Hefner, & Davenport, 2000; Hartshorne, Nicholas, Grialou, & Russ, 2007; Hartshorne & SalemHartshorne, 2011; J. K. Luiselli & Greenridge, 1982; Stratton & Hartshorne, 2011; van Dijk & deKort, 2005). Although there is an extensive body of research on the importance of identifying the intended purpose or function of a behavior prior to developing an intervention plan, evidence in the field of deafblindness is at the emerging level (Aitken, 2002; Durand & Kishi, 1987; Goetz, 1995; Goodall & Everson, 1995; Hartshorne et al., 2000; Horner & Day, 1991; Janssen et al., 2004; Majors, 2011; Mirenda, 1997; Prickett & Welch, 1998; Silberman et al., 2004; Stremel & Schutz, 1995). The process of identifying the purpose of behaviors is called functional behavioral assessment (FBA). It is important to consider the communicative value of unacceptable behaviors and that these behaviors may occur due to unmet needs (Prickett & Welch, 1998). FBA may be followed by functional communication training (FCT), which involves teaching socially acceptable ways of communicating as replacement behaviors to fulfill the same purposes as unacceptable behaviors.
 There is also a moderate level of evidence for the efficacy of applying behavioral principles such as
 	praise and attention
 	token economies
 	overcorrection
 	differential reinforcement of other behaviors
 	differential reinforcement of lower rates of behavior
 	response blocking
 	various reinforcement systems
 	contingency awareness
 
 to reduce or eliminate stereotypes, self-injurious behaviors, and aggression toward others (Barton & La Grow, 1983; Barton, Meston, & Barton, 1984; Horner & Day, 1991; J. K. Luiselli, 1992; J. K. Luiselli, Evans, & Boyce, 1986; J. K. Luiselli & Greenidge, 1982; J. K. Luiselli, Myles, Evans, & Boyce, 1985; Sisson, Hersen, & Van Hasselt, 1993; Sisson, Van Hasselt, & Hersen, 1993; Yarnall & Dodgion-Ensor, 1980). Changes in the curriculum and environment (including stimulation levels) and adult responses can also support positive change in behavior in children who are deafblind (Bernstein & Denno, 2000; Durand & Kishi, 1987; van Dijk & de Kort, 2005). Examples include modifying the curriculum to include experiences that are familiar to the child, providing sufficient physical space to reduce anxiety, and avoiding words that tend to upset the child.
 There is a moderate level of evidence for both the impact of deafblindness on behavior and the application of behavioral principles in interventions. Additional research is needed on the application of Functional Behavioral Assessment (FBA) principles to behavioral assessment in children who are deafblind and proactive strategies that support positive behavior and socialization.
 Relationships and participating in enjoyable, interesting activities are as important as academic and functional skills development. Read more about socialization and recreation (adaptive behaviors) at https://www.nationaldb.org/info-center/info-topics/#socialization-and-recreation
 Transition
 An interagency approach to personal-futures planning (PFP), a type of person-centered planning, is critical to (a) capturing the transition strengths and needs of each individual who is deafblind and (b) planning natural and paid supports for all aspects of adult living (Everson, 1995; Malloy, McGinnity, Kenlye, Vellia, & Voelker, 2009; B. Nelson, 2005; Rachal, 1995; Rachal, Steveley, Goehl, & Robertson, 2002-2003). PFP involves the creation of maps by a team of concerned individuals and the young adult who is deafblind. A PFP facilitator supports all team members to contribute. PFP maps may be about vocational options, residential options, community involvement, friendships, and other relevant topics for adulthood (Enos, 1995). One of the purposes of PFP is to engage in team problem solving to resolve physical and social barriers to participation across adult settings (Stremel & Schutz, 1995). Extensive documentation of the use of PFP has been made available to a national transition project led by the Helen Keller National Center in the 1990s (S. B. Marks & Feeley, 1995).
 Children who are deafblind are more likely to gain employment after high school if provided with vocational experiences that are part of secondary education programming (Luft, Rumrill, Snyder, & Hennessey, 2001; McDonnall & O’Mally, 2012; Petroff, 2010). Employment opportunities should be based on the young adult’s preferences among occupations available in their local community. There is a dire need for additional research on all topics related to the transition needs and experiences of young adults who are deafblind.
 Transition planning helps children and youth get ready for employment, post-secondary education, and community life once they leave school. Read more at https://www.nationaldb.org/info-center/info-topics/#transition-to-adulthood
 Conclusion
 Vision and hearing are the two distance senses that are most often used for learning. It is difficult to imagine how much hearing and sighted individuals learn through these senses without any special effort. In contrast, individuals who are deafblind gain limited to no benefit from observational learning. Much of what they learn must be directly taught. Appropriately prepared professionals are essential to addressing the complex programming needs of children who are deafblind (Parker et al., 2012). These professionals extend the invitation to learn and provide the specialized approaches and strategies that support the child’s achievement and well-being. Administrative support is critical to providing the types of educational environments that ensure active engagement.
 (Ferrell, Bruce & Luckner, 2014, Deaf/Blind)
 
 The following content is an excerpt from Texas School for the Blind & Visually Impaired Deaf-Blind Project. (1995), Teaching Strategies and Content Modification. Retrieved 4.1.19, from https://www.tsbvi.edu/203-resources/4250-teaching-strategies-and-content-modifications-for-the-child-with-deaf-blindness   These works are licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.
 Teaching Strategies and Content Modification
 The Child with Deaf-Blindness
 The child with deaf-blindness requires considerable modifications to teaching content and different teaching strategies. He cannot learn from what he sees like the deaf child does. He can not learn from listening like the blind child does. He learns only by what he does. This means that no learning is taking place for him while waiting for others to take their turn. For this reason small group or individual instruction becomes more critical. Large group instruction is only valuable if he can be consistently active (e.g. playground activities).
 This child also may have problems experiencing new things. Encountering the world without benefit of vision and hearing requires a great deal of trust. Bonding with the child is critical for the instructor, therefore it is important to evaluate the child’s response to an individual when determining who will be the primary provider of instruction. He may be withdrawn or passive, content to stay in one place and let the world come to him. Remember for him, he will learn only through doing.
 Things often magically appear and disappear before him. Cause and effect are elusive. People do things to him, but not necessarily with him. There is little explanation of events before they occur. For this reason it is important to make interactions balanced (my turn, your turn) to encourage him to be responsive. Instruction that is always directive requires no response from him.
 Safety is also of critical importance to this child. Not only must the environment be made safe for him, but he must feel safe in order to move around on his own. If he does not, he is likely to stay glued to one spot resisting interaction with his environment and the people in it. Instruction and support from an orientation and mobility specialist is very important. She may need to help staff evaluate the environment for hazards and develop travel routes for the child to use. She may work directly with him to orient him to that environment, and provide training on travel techniques and travel equipment.
 The curriculum focus for the child with deaf-blindness will differ from that of the child with only a single sensory impairment. The deaf education focus may be primarily on using language to code existing concepts. The curriculum focus for a child with visual impairment may be more oriented toward building concepts and experiences which can provide a firm cognitive foundation for language. The curriculum focus for a child with deaf-blindness should be on bonding and developing interactions and routines for expanding the frequency and functions of communication. This child will not learn about objects or actions incidentally. He cannot tie together the fragmented input he receives without interpretation and instruction from others. He must be taught to use and accept this instruction.
 Developing a communication foundation for learning is a priority. Typically communication is tactile in nature using signals, objects, gestures and later on sign language or tactile symbols or some combination of forms. Language is developed through the use of routines, calendar systems, discussion boxes, etc. Because of the degree of vision impairment and his inexperience with real events in the world, the use of print, pictures, and demonstration will be of little or no value to this child. He may not understand pretend or role-play as an event that relates to some real experience. The child with deaf-blindness may first need to be moved co-actively through an activity to know what is expected of him. After he understands what is expected, this support would be faded to avoid building prompt dependence.
 Because concepts develop so slowly for this child, there should be a focus on making learning functional. Great care needs to be given to developing clear goals and objectives for this child. Typically, these objectives need to be limited in number since this child will need many opportunities to practice skills before he is able to generalize the concept to other situations.
 This child would have a very limited knowledge of animals because he can not observe them or hear them. He has not seen television shows about animals. He may have a pet at home, but might only encounter it if the pet is placed in his lap or brought to him. His experience with that animal would be primarily tactile. He may not be able to distinguish his long-hair cat from his long-hair dog if he only pets the animal. Or he may experience the animal as a thing that licks or smells a certain way.For this reason vocabulary (concepts) which are taught should be more broad in nature. Careful consideration should be given to concepts which can be applied to other units throughout the year and across a variety of settings.
 For example, a farm animal unit might focus on action concepts such as feed, pat, rub, pull, walk, open, close, pour. These same concepts should be applied to other units or in different environments. For example, “pull the leaf”, “pull the wagon”, “pull the drawer”, “pull off the lid” and so forth. This child may have a “pull” unit throughout the year that is embedded in the various units the other students will study. If this child has a pet at home, another approach to instruction could focus on things this child can learn to do with his pet. For example, he might learn to feed his pet, walk it, pet it, brush it, etc. Units could be developed around things that can be fed, walked, brushed, etc.
 The child with deaf-blindness could meaningfully participate in a play center, but his goals would be different from the other children. For example, while the other children pretend to be animals, the child could “rub” or “pat” them as if he was the farmer they come to for attention. In Art he could “pat” and “pull” modeling clay to help a classmate form an animal shape. At recess, he could direct the other children to “pull” him in the wagon or practice pulling them with help from a classmate. The teacher for the hearing impaired or other staff could help him to learn to vocalize to get the other children’s attention before he signs “stop” or “go”. In Science he could use his vision to find objects in the sandbox. Then he could “open” and “close” the door to the toy barn, “pour” sand on the toy animals, “pull” the shovel out of the sand, etc.
 When he visits a farm with the other children he would experience the differing size, textures and smells of the animals, but his goal might be to use his cane or sighted-guide technique in unfamiliar environments. If field trips are regular events, he might also learn a field trip routine. Unless he actually lives on a farm, learning about the animals and what they do will be of little value to him even though it may be a very pleasurable event.
 Obviously this child will require a great deal of individual support. Initially this may need to be provided by the teaching staff. However, if good interaction and communication skills are modeled for the other students and an effort is made to draw them into successful play situations together, they may be able to provide instructional support for some activities.
 Conclusion
 The educational needs of a child with deaf-blindness are unique. Teachers without specific training in the area of deaf-blindness may be unable to appropriately program to meet these needs without specialized training and support. Few school districts have even one teacher with this kind of specialized knowledge. In addressing the child’s education from birth – 21 a large number of teachers and support staff as well as community members and human service staff must work with the child. However, if his unique learning style is not addressed, the child with deaf-blindness is at risk for being excluded from the classroom, the family and the community.
 This article originally appeared in the January 1995 edition of P. S. NEWS!!! Published by the Texas School for the Blind & Visually Impaired, Deaf-Blind Project.
 (Texas School for the Blind & Visually Impaired Deaf-Blind Project, 1995)
 
 Related Service Providers– Students who are deaf-blind typically receive services from large and diverse team. https://www.nationaldb.org/info-center/educational-practices/personnel/
 
 Additional Resources 
 National Center on Deaf-Blindness (n.d.) Modifications to the Learning Environment. https://www.nationaldb.org/info-center/educational-practices/modifications-to-the-learning-environment/
 National Center on Deaf-Blindness, (2021). Optimizing Availability for Learning Practice Guide. from https://www.nationaldb.org/media/doc/OptimizingAvailabilityLearning_a.pdf
 Rowland, C. (2009). Assessing Communication and Learning in Young Children Who are Deafblind or Who have Multiple Disabilities. From https://www.designtolearn.com/uploaded/pdf/DeafBlindAssessmentGuide.pdf
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				 Multiple Disabilities
 …means concomitant [simultaneous] impairments (such as intellectual disability-blindness, intellectual disability-orthopedic impairment, etc.), the combination of which causes such severe educational needs that they cannot be accommodated in a special education program solely for one of the impairments. The term does not include deaf-blindness. [§300.8(c)(7)]
 (Parent Information & Resources Center, 2015)
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 The following text is an excerpt from: Center for Parent Information and Resources, (2015). Multiple Disabilities. Newark, NJ, Author.Retrieved (4.1.19) https://www.parentcenterhub.org/multiple/ public domain
 Causes/etiology of Multiple Disabilities
 Having multiple disabilities means that a person has more than one disability. Often times, there is no known cause for multiple disabilites.
 With some children, however, the cause is known. For example, Sharon’s disabilities were caused by a lack of oxygen at birth. Other causes can include:
 	Chromosomal abnormalities
 	Premature birth
 	Difficulties after birth
 	Poor development of the brain or spinal cord
 	Infections
 	Genetic disorders
 	Injuries from accidents (1)
 
 Multiple Disabilities Aren’t All the Same
 The term multiple disabilities is general and broad. From the term, you can’t tell:
 	how many disabilities a child has;
 	which disabilities are involved; or
 	how severe each disability is.
 
 Many combinations of disabilities are possible. For example, one child with multiple disabilities may have an intellectual disability and deafness. Another child may have cerebral palsy and autism. Sharon, above, had three different disabilities. All have multiple disabilities—but oh, such different ones!
 To support, parent, or educate a child with multiple disabilities, it’s important to know:
 	which individual disabilities are involved;
 	how severe (or moderate or mild) each disability is; and
 	how each disability can affect learning and daily living.
 
 The different disabilities will also have a combined impact. That’s why it’s also important to ask: How does the combination of these disabilities affect the child’s learning, balance, use of the senses, thinking, and so on?
 The answer will help parents and involved professionals decide what types of supports and services the child needs now and in the future.
 As you can see, there’s more to IDEA’s definition of multiple disabilities than having more than one impairment or disability. A key part of the definition is that the combination of disabilities causes the student to have severe educational needs. In fact, those educational needs must be severe enough that they cannot be addressed by providing special education services for only one of the impairments.
 The federal definition of multiple disabilities gives two examples of possible combinations of disabilities:
 	intellectual disability and blindness; and
 	intellectual disability and orthopedic impairment.
 
 But these are just examples. A child may have another combination of disabilities that causes severe educational needs—cerebral palsy and autism, for example, or blindness and an emotional disturbance. Whatever the combination is, a child served under IDEA’s category of “multiple disabilities” will have a special education program that is designed to address the educational needs that arise from all of the child’s disabilities, not just one.
 *not every student who has more than one disability receives this classification
 Note that IDEA does not include deaf-blindness as an example of multiple disabilities. That’s because deaf-blindness is defined separately and is a disability category of its own under IDEA.
 Beyond the Federal Definition
 So, what level of educational need is considered “severe enough” to make a student with multiple disabilities eligible for special education? Each state defines this for itself. So it’s important to know your state’s definition of multiple disabilities. It’s also important to know:
 	how each disability affects the child’s learning and functioning, and
 	how the combination of disabilities does as well.
 
 Bear in mind that it’s hard to say how a combination of specific disabilities will affect an individual child. That will depend on the disabilities involved and their severity.
 The Evaluation Process
 An in-depth evaluation of the child must be conducted (with parental consent) before any services or supports may be provided under IDEA. This evaluation is free of charge to families. Its purpose is to gather detailed information about:
 	the nature and extent of the child’s disabilities; and
 	the educational or developmental needs resulting from those disabilities.
 
 With information from the evaluation, parents and involved professionals can then work together to decide what services and supports the child will receive, given his or her individual needs.
 This is a very brief overview of the evaluation process under IDEA. To learn more about this vital step, read Evaluating Children for Disability, at:
 http://www.parentcenterhub.org/repository/evaluation/
 Supporting Children with Multiple Disabilities
 Most children with multiple disabilities will need some level of help and support throughout their lives. How much support a child needs will depend on the disabilities involved. A child with mild multiple disabilities may only need intermittent support (meaning, support is needed every now and again, or for particular tasks). Children with multiple, more severe disabilities are likely to need ongoing support.
 Support in major life activities | When considering what supports a child needs, it’s helpful to think about major life activities. “Major life activities” include activities such as:
 	caring for oneself; performing manual tasks; seeing, hearing, eating, and sleeping; walking, standing, lifting, and bending; speaking and communicating; breathing; learning; reading; concentrating and thinking; and working.
 
 Are any of these major life activities a challenge for the child because of his or her disabilities? Five-year-old Sharon has difficulties with caring for herself, walking, standing, and communicating. Her intellectual disability makes learning, reading, concentrating, and thinking a challenge. Not surprisingly, these are the areas where Sharon needs extensive support. Only time will tell how much support she’ll need as she grows older.
 
 The following text is from:
 Agostine S, Erickson K and D’Ardenne C (2022) Sensory Experiences and Children With Severe Disabilities: Impacts on Learning. Front. Psychol. 13:875085. doi: 10.3389/fpsyg.2022.875085 (CC BY) https://www.frontiersin.org/articles/10.3389/fpsyg.2022.875085/full 
 Characteristics of Students with Severe Disabilities
 Students with severe disabilities present with a variety of physical, sensory, cognitive, and communication needs that impact the ways they interact with and experience the world (Erickson and Geist, 2016). Although they have diverse cognitive, motor, and sensory profiles (Towles-Reeves et al., 2012; Erickson and Geist, 2016), children with severe disabilities all consistently require: (a) instruction that is extensive, intensive, and individualized, (b) materials that are substantially adapted and modified, and (c) methods of accessing information that are individualized to help them acquire, maintain, generalize, and transfer skills across settings (Dynamic Learning Maps Consortium, 2016; Taub et al., 2017). Children with severe disabilities exhibit a broad range of expressive communication skills. Depending on the source (Towles-Reeves et al., 2012; Erickson and Geist, 2016; Burnes and Clark, 2021), approximately 7–10% percent communicate at a pre-symbolic level (e.g., gestures, vocalizations, facial expressions, and body language for highly contextualized purposes), 18%–31% at an emerging symbolic level (e.g., use of single words, signs, or graphic symbols for a restricted range of purposes), and 61%–69% at a symbolic level (e.g., combining two or more words, signs, or graphic symbols). All of the 25%–41% who communicate at pre-symbolic or emerging levels and 8%–10% who use augmentative and alternative communication to communicate at a symbolic level are said to have complex communication needs (CCN; Erickson and Geist, 2016). Communication to communicate at a symbolic level are said to have complex communication needs (CCN; Erickson and Geist, 2016).
 Beginning in infancy, severe disabilities can profoundly delay or preclude the achievement of typical developmental milestones. The altering and delaying of this development affect a child’s world view and sensory development. According to Pexman (2019), children’s physical development is directly linked to how they interact with objects and the ways that conceptual understanding emerges from sensorimotor experience. As gross motor skills improve, infants have more opportunities to manipulate objects in space. Thus, they have new visual and tactile experiences that give them information and feedback about the world. Limited improvements in gross motor skills prevent children with severe disabilities from seeking and manipulating objects in space (Nilsson and Nyberg, 2003). These limitations have cascading effects on visual and tactile experiences and subsequent sensory development (Lima et al., 2013).
 One adverse consequence of severe disabilities is limited opportunity to engage physically in play. As described by Parham and Fazio (2008), play facilitates learning and is one of the main occupations of early childhood. They define play as “any spontaneous or organized activity that provides enjoyment, entertainment, amusement or diversion” (p. 448). Play is intrinsically motivated, generally focused on process more than outcome, and integrally related to sensory processing skills among children without disabilities (Roberts et al., 2018). “Through play, children learn sensorimotor rules, rules of objects and of people, and rules of thinking” (Parham and Fazio, 2008, p. 12). Once children understand these initial rules, they build upon them to understand the more complex and interweaving rules of their culture. The importance of play cannot be overstated; however, there is a lack of evidence regarding play and its role in sensory processing and sensorimotor development in children with severe disabilities. What is known is that play has different forms for children with severe disabilities given the limits in their ability to physically interact with objects (Wenger et al., 2021), move their own bodies (Graham et al., 2019), and talk or otherwise interact with others (Clarke and Wilkinson, 2009). This in turn is likely to impact the sensory development that is promoted by typical play.
 Whether in play or other interactions, children independently learn how the world works through sense-making and, when they have the benefit of interactions with other humans, participatory sense-making (Di Paolo and De Jaegher, 2012). As a general concept, sense-making is the creation of meaning through interactions with the world. Individuals use their past experiences to embody current experiences and make meaning. This gives the individual perspective that then shapes how they see the world. Sense-making is a constant and never-ending process that allows people to participate actively in the world. Participatory sense making goes beyond sense-making by emphasizing the ways that two or more people come together to make meaning from the world in a different way than they would do alone. Humans are driven to coordinate with each other in their sense-making in a fluid and dynamic way, and the coordination of two or more physical bodies helps to embody a different perspective on the world. As two or more people work together successfully coordinating their sense-making, they become more in tune with each other “swaying into and out of states that are close to stable, but not quite” (De Jaegher and Di Paolo, 2007, p. 491). Both sense-making and participatory sense-making are important tools in growth and development. When a child has severe disabilities, opportunities for sense-making may be diminished, which leaves them more dependent on participatory sense-making than other children. Thus, the opportunities adults provide for participatory sense-making are uniquely important for children with severe disabilities. While this has been reported anecdotally, no research could be located linking physical development, sensorimotor experience, and conceptual development in children with severe disabilities.
 Severe disabilities have a ripple effect on the development of sensory processing and the ability to enact active patterns in response to sensory input. Limited gross motor movement restricts opportunity to explore the environment, which leads to limited sensorimotor experience needed to make sense of the objects. This then delays fine motor skill development and restricts play, which further restricts sensory development. These motor impairments further restrict access to the active strategies required by some of the sensory seeking and sensation avoiding patterns by Dunn (2007). Participatory sense making is one means of supporting purposeful sensory experience and patterns of sensory processing, but it is vital to also support children with severe disabilities in independent play and sense making. Interacting with toys in whatever way they independently can and exploring their environment by touch, sound, mouth, or vision should be combined with learning through the process of engaging with others to support their efforts to pursue desired outcomes or complete tasks. These are just as important and meaningful for children with severe disabilities as they are for any child.
 In addition to impacting cognition, there is reason to believe that at least some sensory experiences provide opportunities to promote mental health. Sheehy and Nind (2005) discussed the limited literature regarding the mental health and emotional well-being of people with profound and multiple disabilities. They assert that the lack of attention to the mental health of people with multiple disabilities overlooks “their very humanness and their right to quality of life” (2005, p. 35). The authors point to the absence of symbolic communication as a primary reason that the sensory experience and mental health needs of people with multiple disabilities is overlooked, as the lack of conventional communication skills leaves them unheard and misunderstood.
 Overall, it is evident that more research is needed to understand the impact of sensory experiences on children with severe disabilities. In the current study, sensory experiences emerged as an important theme during grounded theory, thematic analysis that was conducted as part of a larger effort to understand thinking and learning among older children and young adolescents with severe disabilities.
 Read more about the observations and results of this study https://www.frontiersin.org/articles/10.3389/fpsyg.2022.875085/full 
 For example: Unfortunately, one of the most salient themes that appeared in the field notes was the amount of time the students spent sitting and waiting. Each of us spends time each day waiting—waiting for the toaster to pop, the light to change, or the lecture to get started. But in these classrooms, the student participants spent a disproportionate amount of time waiting.
 (Agostine, Erickon, and D’Ardenne, 2022)
 
 The following text adapted from: Browder, D. M., Wood, L., Thompson, J., & Ribuffo, C. (2014). Evidence-based practices for students with severe disabilities (Document No. IC-3). Retrieved from University of Florida, Collaboration for Effective Educator, Development, Accountability, and Reform Center website: http://ceedar.education.ufl.edu/wp-content/uploads/2014/09/IC-3_FINAL_03-03-15.pdf  There are no copyright restrictions on this document.
 Evidence-Based Practices for Students with Severe Disabilities
 Individuals with moderate and severe developmental disabilities have been offered some of the most rapidly evolving educational services since students with disabilities were first guaranteed a free appropriate public education in 1975 (under PL 94-142). Although schools were not required to provide services prior to the 1970s, schools now must be accountable for ensuring that all students, including those with severe disabilities, make adequate yearly progress. For students to make adequate progress, teachers need access to the most effective instructional procedures available. Fortunately, research on how to teach students with severe disabilities has also rapidly evolved in the past 40 years.
 Terminology
 Before describing these practices, it is important to clarify the population of focus. The term significant cognitive disabilities was introduced with the 1997 Amendments to the Individuals with Disabilities Education Act (IDEA, 2004) to refer to the disabilities of students who needed an alternate assessment to participate in the states’ assessment systems. The term was retained in the No Child Left Behind Act (NCLB, 2008) and the reauthorization of IDEA (2004) to refer to this assessment group. In contrast, the term is not categorized as a disability category in IDEA. The term intellectual disability has now replaced mental retardation in IDEA. Handleman (1986) proposed the term severe developmental disabilities as an umbrella term to refer to the disabilities of individuals with autism, severe intellectual disabilities, and multiple disabilities. A developmental disability is one that (a) is manifested before the age of 22, (b) is chronic and severe, (c) can be attributed to a mental or physical impairment or both, (d) results in substantial functional limitations in major life activities, and (e) requires a lifelong need for special services that are individually planned and coordinated (Handleman, 1986). With appropriate supports over time, the life functioning of the person will improve (American Association on Intellectual and Developmental Disabilities [AAIDD], 2010). In this research summary, we have used the shorthand severe disabilities to refer to severe developmental disabilities. While describing individual studies, we were as specific as possible about the participants’ disabilities (e.g., intellectual disabilities).
 
 How to Teach Students with Severe Disabilities
 Systematic Instruction
 Systematic instruction, which originates from the principles of applied behavior analysis, has a strong evidence base spanning more than 60 years supporting the teaching of community and daily living skills (Spooner, Browder, & Mims, 2011a). For example, Miller and Test (1989) compared the effects of constant time delay and most-to-least intrusive prompts on the acquisition of laundry skills for students with moderate intellectual disabilities. Recent literature reviews documented a strong evidence base for using systematic instruction to teach academic skills to this population (Browder, Ahlgrim-Delzell, Spooner, Mims, & Baker, 2009; Morse & Schuster, 2004). Jameson, McDonnell, Johnson, Riesen, and Polychronis (2007) illustrated this practice by teaching symbol and word recognition to students with moderate intellectual disabilities using constant time delay and differential reinforcement.
 Defining the skill. The first step in using systematic instruction is to define an observable, measurable skill to be taught. Behaviors can be categorized as discrete—one step— or chained—a series of discrete behaviors that equate to a complex behavior (Alberto & Troutman, 2009). Chained tasks can be taught by breaking components of the task into the discrete steps of a task analysis (Spooner, 1984). A strong evidence base exists for using taskanalytic instruction to teach daily living and community skills. Mechling, Gast, and Langone (2002) effectively used video simulations to teach students with moderate intellectual disabilities the steps of a task analysis for locating items in a grocery store.
 Academic skills. This method can also be applied to academic skills. Courtade, Browder, Spooner, and DiBiase (2010) taught teachers to follow steps of a task analysis to teach science concepts to students using inquiry-based science instruction. Sometimes, teachers may choose to focus on a set of discrete responses like a list of sight words or math facts.
 Data collection. Once the target skill has been defined as a discrete response, set of responses, or task analysis, these responses can be entered on a data sheet for ongoing progress monitoring. Some research suggests that teachers can use the pattern of their data to make instructional decisions (e.g., Belfiore & Browder, 1992; Browder, Liberty, Heller, & D’Huyvetters, 1986). For example, if progress is too slow, teachers may want to refine their prompting system or increase opportunities to respond. Data-based decision making is the term used when teachers use their data to plan instructional changes.
 Prompting. Once the target behavior is defined and the data sheet is created, the teacher must plan the response prompting and fading systems to use for instructing target skills (Wolery, Ault, & Doyle, 1992). These systems include simultaneous prompting, time delay, system of least prompts, most-to-least intrusive prompts, and graduated guidance.
 Simultaneous prompting. This method consists of one response prompt (e.g., verbal, model) concurrently presented with the target stimulus, which is eliminated after several instructional trials. A strong evidence base suggests that this prompting system is an effective strategy for teaching discrete or chained tasks and can be simpler than other prompting strategies (Morse & Schuster, 2004). For example, Smith, Schuster, Collins, and Kleinert (2011) used simultaneous prompting to teach restaurant sight words and food classification information to secondary students with moderate and severe intellectual disabilities. To teach chained Page 13 of 86 academic skills, Waugh, Fredrick, and Alberto (2009) used simultaneous prompting to teach sounds and blending skills to students with moderate and severe disabilities.
 Time delay. There is also a strong evidence base for using time delay, a system in which the prompt is concurrently presented with the target stimulus and then faded with small increments of time over successive trials. Time delay has strong research support for teaching picture and word recognition skills to students with severe disabilities (Browder et al., 2009; Walker, 2008). Riesen, McDonnell, Johnson, Polychronis, and Jameson (2003) compared the effects of time delay and simultaneous prompting on the academic skills of students with moderate and severe disabilities. Both prompting systems were effective in teaching vocabulary for words and definitions across content areas (i.e., science, German, and United States history). In a recent study, Zisimopoulos, Sigafoos, and Koutromanos (2011) successfully used constant time delay and video prompting to teach students with moderate intellectual disabilities the steps of conducting an Internet search.
 Least intrusive prompts. Another prompting alternative with a strong evidence base is the system of least intrusive prompts—an instructional strategy that delivers prompts only as needed to teach discrete or chained tasks. Doyle, Wolery, Ault, and Gast (1988) reviewed 90 articles that document the use of a system of least prompts to teach students with severe disabilities. In a system of least prompts, the instructor may begin with a verbal direction, followed by a model and then physical guidance, only providing as many of these prompts as the student needs to produce the response. Emerging evidence suggests that this strategy can be used to teach academic skills, including early literacy skills (e.g., Browder, Mims, Spooner, Ahlgrim-Delzell, & Lee, 2008; Browder, Trela, & Jimenez, 2007); listening comprehension(e.g., Mims, Hudson, & Browder, 2012); and reading comprehension (e.g., Browder, Hudson, & Wood, 2013).
 Most-to-least intrusive prompts. Sometimes the safety or motoric demands of a task suggest the need to begin with a more intrusive prompt such as physical guidance. A strong body of evidence supports the use of most-to-least prompting to teach vocational and daily living skills, such as cooking and sewing (e.g., Aykut, 2012). MacDuff, Krantz, and McClannahan (1993) employed this procedure to teach the use of picture schedules to promote on-task behaviors for students with autism. Instructors initially used physical guidance in training and then faded physical prompts over time.
 Reinforcement. Whatever prompting is used, instructional planning must also include plans for reinforcing correct responses. Reinforcement should always include praise and, depending on the motivational needs of the student, tangibles (e.g., stickers, extra computer time). In addition, teachers must decide on a schedule of reinforcement for teaching a skill. Initially, teachers should reinforce every correct response with descriptive praise, like, “Good job saying m!” (Cooper, Heron, & Heward, 2007). Eventually, all forms of reinforcement should be faded so the student is able to consistently perform the skill without attention from the teacher. For example, the teacher may fade to reinforcing only unprompted correct responses and then about every third response. All studies that used systematic prompting also included reinforcement systems, making this an essential component of a systematic instruction-intervention plan.
 Generalization. With systematic instruction, it is important to train for generalization (Stokes & Baer, 1977). One way to promote generalization is to teach in contexts in which skills are most likely to occur naturally (e.g., general education classrooms, cafeteria, and community settings). Teaching in naturalistic environments can be in simulated or authentic community settings (e.g., Colyer & Collins, 1996; Mechling et al., 2002). For example, Mechling and colleagues (2002) taught students to read grocery aisle signs using simulated computer-based programs. All generalization probes occurred in real grocery stores. To teach generalization of academic content, Riesen and colleagues (2003) taught students to identify grade-aligned vocabulary in both special education and general education classrooms. Test probes in general education classrooms were embedded during naturalistic opportunities (e.g., transitions, breaks).
 Another strategy for promoting generalization is teaching with multiple exemplars (i.e., teaching more than one type of target item; Collins, 2007; Collins, Karl, Riggs, Galloway, & Hager, 2010). The use of multiple exemplars encourages students to recognize relevant features of target stimuli. For example, Smith and colleagues (2011) promoted generalization by varying the materials (e.g., sight-word flash cards, real restaurant menus) used to train recognition of restaurant words. Browder, Ahlgrim-Delzell, Courtade, Gibbs, and Flowers (2008) incorporated multiple exemplars in an early literacy intervention by including multiple visual representations of single concepts or objects (e.g., students identify dog by identifying several different types of dogs throughout the training sessions). Additionally, Mims and colleagues (2012) promoted generalization of comprehension across different grade-aligned biographies. Finally, general-case programming—teaching skills across all types of relevant materials (Alberto & Troutman, 2009)—is an effective strategy for increasing the likelihood that students will generalize skills to multiple naturalistic settings. To promote generalization to community settings, Colyer and Collins (1996) surveyed 12 local stores to determine the range of stimulus variation. For example, they noted whether the final price of a purchase was presented with verbal or visual cues. The teacher then used a store sample that reflected this variation.
 Summary. A large body of research for teaching a wide range of discrete and chained skills to students with moderate and severe disabilities supports systematic instruction. Teachers should select prompting systems that match the complexity and nature of the target skill. Although there is a long history of effective systematic instruction for teaching daily living and community skills (Bambara, Koger, & Bartholomew, 2011), the past decade offered evidence that it is also effective for academic instruction (e.g., Browder et al., 2009).
 
 Self-Directed Learning
                 Although teacher-delivered systematic instruction is highly effective, students with severe disabilities should also be provided with opportunities for self-directed learning so that they gain greater autonomy. Two strategies with strong research evidence for promoting self-directed learning are pictorial self-instruction and the Self-Determined Learning Model of Instruction (SDLMI). Directed inquiry, which has a moderate evidence base, is a recent strategy used to promote academic learning.
 Pictorial self-instruction. In one study using pictorial self-instruction (Mithaug & Mithaug, 2003), students with autism learned to complete academic assignments using a picture-based graphic organizer planner. Students planned, completed, and evaluated their work by circling pictures according to the following categories: (a) Subjects to Work, (b) What I Will Do, and (c) What I Did. Several studies have taught students with severe disabilities to independently use picture activity schedules to complete tasks (e.g., Hume, Plavnick, & Odom, 2012; MacDuff et al., 1993). Students have also used pictorial self-instruction to engage in socially appropriate behavior (e.g., Schneider & Goldstein, 2010); prepare food (e.g., Lancioni & O’Reilly, 2002); and complete vocational tasks (e.g., Steed & Lutzker, 1997)
 Self-Determined Learning Model of Instruction. The SDLMI teaches self-directed learning to students in three units: (a) setting a goal, (b) taking action, and (c) adjusting the total or plan (Wehmeyer, Palmer, Agran, Mithaug, & Martin, 2000). Students are taught to solve problems using four steps: (a) identify the problem, (b) identify possible solutions, (c) identify possible barriers, and (d) identify consequences of each solution. Agran and colleagues (2006) investigated the effects of SDLMI on the academic performances of three middle school students with severe disabilities. Results indicated a functional relationship between SDLMI and academic performance. Each student made immediate and rapid increases in identified academic goals. Shogren, Palmer, Wehmeyer, Williams-Diehm, and Little (2012) studied the influence of SDLMI on academic and transition goals and access to the general education curriculum for students with intellectual disabilities. Results indicated significant improvements in goal attainment and general curriculum access. The SDLMI model can also be used to improve self-determination. Wehmeyer and colleagues (2012) analyzed the effects of SDLMI on self-determination behaviors of students with intellectual disabilities. Using a randomized modified-equivalent-control-group time-series design for 2 years, students in the SDLMI group showed a significant positive difference on self-determination compared to the control group.
 Directed inquiry. Directed inquiry has been used more recently to engage students with severe disabilities in academic learning. Students have been taught to use a directed-inquiry chart to answer questions about science and social studies topics (Agran et al., 2006; Browder, Trela, et al., 2012; Courtade et al., 2010; Jimenez, Browder, & Courtade, 2009). For example, with a KWHL chart, as used by Jimenez, Browder, Spooner, and DiBiase (2012), the teacher guided the students to identify (a) what they know [K], (b) what they want to know [W], (c) how to find out [H], and (d) what they learned [L]. Similarly, Bethune and Wood (2013) taught students to use a graphic organizer to identify question types and to independently answer wh questions (e.g., where asks for a place) about a text selection.
 Summary. Studies have shown that students with severe disabilities have demonstrated the ability to engage in self-directed learning to complete functional, employment, and academic tasks. Research supports the benefits of teachers’ efforts to instruct these students in the use of pictorial self-instruction, directed inquiry, and SDLMI.
 
 Peer Tutors
 Peer tutoring as an instructional strategy has a strong body of evidence suggesting academic and social benefits for both the tutor and the tutee (e.g., McDonnell, Mathot-Buckner, Thorson, & Fister, 2001; Rohrbeck, Ginsburg-Block, Fantuzzo, & Miller, 2003). In this practice, a peer tutor—typically a same-age student from a general education classroom—delivers instruction to a student with disabilities—the tutee. Peer tutors are trained to incorporate active student responding, opportunities to respond, feedback, and reinforcement in instructional sessions (Heron, Villareal, Yao, Christianson, & Heron, 2006). Class-wide peer tutoring, which involves training peers to deliver instruction to designated tutees for all students in a class (Greenwood, Maheady, & Delquardi, 2002), has been implemented to teach students with severe disabilities across various settings and content areas.
 Skills. Several studies illustrate the strong evidence base that supports peer tutoring for teaching skills to students with moderate and severe disabilities. Kamps, Locke, Delquardi, and Hall (1989) extensively trained two students from a general education fifth-grade classroom to deliver instruction in money skills, expressive language, oral reading, and comprehension skills to two students with severe disabilities. After tutors completed twelve 30-minute training sessions, they were able to (a) plan lists of target items; (b) decide when to provide models; and (c) deliver prompts, feedback, and consequences. Miracle, Collins, Schuster, and Grisham-Brown (2001) trained peers in high school to effectively deliver sight-word instruction using constant time delay. Similarly, Godsey, Schuster, Lingo, Collins, and Kleinert (2008) trained peers to deliver instruction on the chained tasks of food preparation to students with severe disabilities using constant time delay. Peers learned, with explicit training, to deliver systematic instruction, including praise and error correction.
 Academics and social interaction. There is also a strong evidence base for using peer tutoring to promote social interactions and academic engagement (e.g., Carter, Cushing, Clark, & Kennedy, 2005; Carter, Sisco, Melekoglu, & Kurkowski, 2007). For example, McDonnell and colleagues (2001) used peer tutoring to increase academic engagement and skills in pre-algebra, physical education, and history. Collins, Branson, Hall, and Rankin (2001) examined the effects of peer tutoring on a chained task in an inclusive setting. Peer tutors were trained to deliver a system of least prompts to teach the steps of a task analysis for writing a letter. Jameson and colleagues (2008) trained peers to teach key concepts from health and art classes using constant time delay. Finally, Hudson, Browder, and Jimenez (in press) trained peers in elementary school to deliver read-alouds and a system of least prompts to teach listening comprehension to students with severe disabilities.
 Summary. Peer tutoring has a strong body of research supporting the practice of training peers to teach both discrete and chained skills across a variety of content areas and settings and to promote social interactions. Additionally, peers are able to deliver systematic instruction Page 20 of 86 (e.g., constant time delay, system of least prompts, task-analytic instruction) with fidelity to promote academic and functional outcomes for students with severe disabilities.
 
 Technology
 Recent advances in technology have resulted in increased use of technological interventions for students with severe disabilities. The use of technology to teach skills to students with severe disabilities has a moderate to strong evidence base depending on the type of technology. Video prompting and modeling and computer-assisted instruction are two primary modes of technology interventions.
 Video. Bellini and Akullian (2007) identified video modeling as a strong EBP for teaching social communication as well as functional and behavioral skills to students with autism spectrum disorders. Cannella-Malone and colleagues (2011) differentiated between video modeling and video prompting. Video modeling employs a video that includes the entire target behavior in one viewing whereas video prompting shows clips of each component of a target behavior. Using an alternating treatment design, Bellini and Akullian (2007) found that students with severe disabilities were more successful while viewing video prompts than while viewing video models. An additional study demonstrated that video prompting with error correction was more efficient than video prompting alone in teaching targeted skills to students with severe disabilities (Cannella-Malone, Wheaton, Wu, Tullis, & Park, 2012).
 Other studies have investigated hardware devices (e.g., iPods, iPads) as tools for implementing video modeling and video prompting with individuals with severe disabilities (Kagohara et al., 2011; Van Laarhoven, Johnson, Van Laarhoven-Myers, Grider, & Grider, 2009). Results demonstrated that students with severe disabilities were able to use the devices and achieve positive outcomes on targeted skills (i.e., listening to music and completing job-related tasks).
 Computer-assisted instruction. In addition to video prompting and modeling, computer-assisted instruction (CAI) is associated with a moderate level of evidence in teaching skills to students with severe disabilities (e.g., Ayres et al., 2013; Coyne, Pisha, Dalton, Zeph, & Smith, 2012; Knight, McKissick, & Saunders, 2013; Pennington, 2010; Ramdoss et al., 2012). Ramdoss and colleagues (2012) identified CAI as a promising practice for teaching social and emotional skills to students with autism spectrum disorders. Pennington (2010) and Knight and colleagues (2013) investigated the use of CAI to teach academic skills to students with autism spectrum disorders. Both literature reviews determined that the majority of studies used CAI to teach English language arts (ELA).
 Although nearly all studies included in this review employed single-case design, Coyne and colleagues (2012) used a group design with teachers purposefully (not randomly) assigned to either Universal Design for Learning (UDL) or traditional literacy intervention. The UDL intervention included the use of e-books for students with severe disabilities. UDL involves planning an intervention for engagement, responses, and representation of materials that will be inclusive of all students. Student results indicated statistically significant increases in passage comprehension with UDL intervention.
 Mechling (2011) reviewed studies using portable electronic devices (PDA) to teach students with moderate intellectual disabilities and autism spectrum disorders. PDAs showed promise for teaching the multistep skills needed for daily living, transitioning between tasks, and time/task management.
 Ayres and colleagues (2013) proposed the following recommendations for using mobile technologies to assist with independence and life skills for students with moderate to severe disabilities.
 	use systematic instruction to teach use of technology
 	regularly investigate and use technology to remain fluent and up to date with technological innovations,
 	record and assess data on students’ use of technology
 	remain knowledgeable about how and why traditional effective interventions for teaching skills to students with severe disabilities work and assess whether the use of technology may be more efficient in teaching skills
 	pursue ongoing opportunities for PD on current technological advances for teaching students with severe disabilities.
 
 Summary. Technology can be an effective way to deliver instruction for students with severe disabilities. Video modeling and video prompting are effective for students learning how to perform new daily living or social skills. CAI, including tablets and other mobile devices, can also be effective, but require systematic instruction in the use of the technology.
 
 Assistive Technology     
 AT has the potential to improve the quality of life for individuals with severe disabilities (Reichle, 2011). IDEA (2004) defines AT as the devices (i.e., products or product systems) that improve the functional abilities of individuals with disabilities.
 Low tech and high tech. These products or supports can be low tech (e.g., slant board, pencil grips) or high tech (e.g., laptop, iPad, voice-output devices). For students with severe disabilities, AT can support mobility, positioning, daily living, hearing, vision, and instruction (Spooner, Browder, & Mims, 2011b).
 Augmentative and alternative communication. Augmentative and alternative communication (AAC) is the use of devices or strategies that support or replace verbal Page 37 of 86 communication (Mustonen, Locke, Reichle, Solbrack, & Lindgren, 1991). AAC assessments should be used to identify discrepancies between an individual’s communication needs and current capabilities (Fossett & Mirenda, 2007). Several literature reviews have suggested strong evidence for the use of AAC for students with severe disabilities (e.g., Calculator & Black, 2009; Johnston, Reichle, & Evans, 2004; Reichle, 2011; Snell, Chen, & Hoover, 2006; Snell et al., 2010). Calculator and Black (2009) reviewed 102 journal articles and identified effective practices for teaching AAC to students with severe disabilities, including
 	using naturalistic teaching
 	using a system of least prompts
 	training peers and teachers to use the devices
 	teaching multiple modes of AAC
 	teaching a single symbol for a variety of purposes
 	introducing the use of communication devices early in a child’s life.
 
 For example, Drager and colleagues (2006) used naturalistic teaching opportunities to embed instruction in symbol use to promote the communication skills of students with autism. Millar, Light, and Schlosser (2006) conducted a meta-analysis of the literature to determine the impact of AAC use on speech production for students with developmental disabilities. An analysis of the studies meeting search criteria indicated an increase in speech production in 89% of the students.
 In another review of AAC, Snell and colleagues (2006) identified strong evidence for response, antecedent, and problem-behavior strategies for teaching using AAC to support the needs of students with severe disabilities. Examples of response strategies were response prompting, proximity of partners and materials, teaching across stimuli, and embedding  instruction in naturalistic routines. Examples of antecedent strategies were reinforcers, nonpunitive error correction, and contingent reinforcement. Examples of instructional strategies to reduce problem behaviors with AT included functional communication training (FCT; Carr & Durand, 1985) and the picture exchange communication system (PECS; Bondy & Frost, 1994). To illustrate, Markel, Neef, and Ferrari (2006) used PECS to teach students to use picture symbols to request items that were not available. Through systematic prompting and fading, students learned to use descriptive symbols to request items for which a symbol was not available. Mirenda (2001) also described the positive support for both support systems (i.e., FCT and PECS) in a literature review of AAC.
 Summary. AT has broad applications for students with severe disabilities. The largest body of research is on the application of AAC to quality-of-life improvements for this population. Research supports teaching both low- and high-tech AAC through the use of response prompting during naturalistic opportunities (e.g., system of least prompts); antecedent strategies (e.g., error correction, reinforcers); and strategies such as FCT and PECS.
 Assistive Technology Resource: Gierach, J, Weingarten, M., and Werner, M.B., (2009) Assistive Technology for Students with Multiple Challenges, from http://www.wati.org/wp-content/uploads/2017/10/Ch14-MultipleChallenges.pdf 
 
 What to Teach
 Academics
         In three comprehensive reviews, Browder and colleagues (Browder, Spooner, Ahlgrim-Delzell, Harris, & Wakeman, 2008; Browder, Wakeman, Spooner, Ahlgrim-Delzell, & Algozzine, 2006; Spooner, Knight, Browder, Jimenez, & DiBiase, 2011) identified the strong evidence base for teaching academic skills to students with severe disabilities. More studies were available in literacy/reading (i.e., 128 experiments; Browder et al., 2006) than in Page 23 of 86 mathematics (i.e., 68 experiments; Browder, Spooner et al., 2008), with the fewest in science (i.e., 17 experiments; Spooner, Knight, et al., 2011). These literature reviews supported using systematic instruction—including task analysis or massed trials, systematic prompting, and feedback—to teach academic content. Two additional reviews found evidence for using time delay as an instructional procedure to teach literacy to students with severe disabilities (Browder et al., 2009) and for academics in general (Spooner, Knight, Browder, & Smith, 2012).
 Literacy/reading. In the past two decades, researchers have sought ways to extend these intervention strategies to grade-aligned state content standards. In language arts, a strong evidence base has emerged for the use of read-alouds to promote understanding of text (Hudson & Test, 2011). Browder and colleagues (2007) demonstrated how teachers could learn to use a read-aloud of an adapted novel with middle school students. In Shurr and Taber-Doughty (2012), students with moderate intellectual disabilities conversed about pictures related to the passages prior to the reading and then demonstrated increased comprehension of the read-aloud using a picture array. Mims, Browder, Baker, Lee, and Spooner (2009) found that students with visual impairments and severe intellectual disabilities increased their number of correct answers to comprehension questions during a read-aloud using objects to answer questions. Browder, Mims, and colleagues (2008) showed that students with multiple disabilities increased their engagement with book read-alouds and also demonstrated comprehension with objects. In Mims and colleagues (2012), four middle school students with autism spectrum disorders who were non-readers increased their correct answers to comprehension questions with read-alouds of biographies. The interventionist used a system of least-intrusive prompting with re-reads of key portions of text combined with a rule for answering wh questions (e.g., who asks for a person). A dissertation study by Hudson (2012) demonstrated that students with moderate intellectual disabilities could also increase correct responses to comprehension questions in a read-aloud conducted by peers who were non-disabled in a general education class.
 Although read-alouds have provided an important method of engaging students with grade-level text, research has also yielded emerging evidence that some students with moderate and severe disabilities can gain independent reading skills (Allor, Mathes, Roberts, Jones, & Champlin, 2010; Browder, Ahlgrim-Delzell, Flowers, & Baker, 2012). Once students gain entry-level skills for reading connected text, they can begin to answer comprehension questions about what they learn (Browder et al., 2013). Language arts lessons may include additional targets, such as the development of vocabulary (Polychronis, McDonnell, Johnson, Riesen, & Jameson, 2004) and simplified ways to write text (Pennington & Delano, 2012). The lesson may also be implemented in a group context (Carnahan, Musti-Rao, & Bailey, 2009; Kamps, Barbetta, Leonard, & Delquardi, 1994). While using informational text, like social studies, students may use graphic organizers to summarize key details (Zakas, Browder, Ahlgrim-Delzell, & Heafner, in press).
 Mathematics. Emerging research shows that students can learn to solve problems in line with grade-aligned standards. In Browder, Trela, and colleagues (2012), students with moderate and severe intellectual disabilities and some with autism spectrum disorders, learned to solve problems in algebra, data analysis, geometry, and computation using familiar stories, graphic organizers, and manipulatives. Similarly, Browder, Jimenez, and Trela (2012) taught students with moderate and severe disabilities to solve mathematical problems using task-analytic instruction with stories, graphic organizers, and manipulatives. Students have also progressed to learn operations such as multiplication (Zisimopoulos, 2010).
 Science. Grade-aligned interventions have focused on teaching students science concepts using a process of inquiry. There is emerging evidence that students with autism spectrum disorder can acquire concepts with the use of a graphic organizer (Knight, Spooner, Browder, & Smith, 2012). There is moderate evidence that students can also learn concepts through directed inquiry combined with training in vocabulary. In a study by Smith, Spooner, Jimenez, and Browder (2013), students with multiple severe disabilities learned science concepts through hands-on experiments and time delay to train vocabulary. Courtade and colleagues (2010) demonstrated how teachers of students with severe disabilities could learn to teach an inquiry-based science lesson with concomitant learning by the participating students. Jimenez and colleagues (2012) trained peers who were non-disabled to support the learning of science concepts for students with moderate intellectual disabilities during an inquiry-based middle school lesson in general education.
 Academic vocabulary. Overall, there is strong evidence for teaching academic vocabulary using time delay to students with severe disabilities (Browder et al., 2009). With academic vocabulary, like science terms, students can learn to communicate what they know. What is emerging are ways to teach students with severe disabilities prioritized concepts (e.g., Smith et al., 2013) and comprehension (e.g., Mims et al., 2012) that more closely align to the academic content acquired by their same-age peers who are non-disabled.
 
 Daily Living Skills
 Daily living involves a broad category of skills that encompass the aptitudes needed for home and community living. The extent to which a person lives independently depends on the acquisition of these skills and the availability of supports and resources in the community (Wehman & Targett, 2004).
 Person-centered planning. A person-centered approach should drive the planning process as the teacher determines the skills most applicable to a particular student (Bambara et al., 2011). In person-centered planning, the teacher considers the student’s preferences, goals, and future needs. Daily living skills vary across cultures, families, contexts, and personal preferences (e.g., some individuals like doing yard work), so it is important to begin planning with students and their families to be sure goals are culturally relevant (Cartledge, Gardner, & Ford, 2009). Self-care skills (e.g., toileting, eating, dressing) should be emphasized with younger students, and adaptations should be incorporated for maximum independence. As students become older, daily living skills like food preparation, housekeeping, home safety, use of the telephone, and sexuality education gain a higher priority. To prepare for adult living, students also need community skills like safety skills, purchasing skills, leisure skills, banking skills, and mobility skills for getting around the community.
 Task analysis. A strong evidence base has established that students with severe disabilities can learn a wide variety of daily living skills (Bouck, 2010) and self-care skills (Cobb & Alwell, 2009). In many studies, an interventionist (e.g., teacher) used systematic prompting and feedback to teach students to perform each step in a task analysis. For example, using a system of least prompts delivered via PDA, Mechling, Gast, and Seid (2009) taught students with autism to follow the steps in a task analysis to prepare food. A similar procedure can be used to teach students personal care or community access. For example, Keen, Brannigan, and Cuskelly (2007) used graduated guidance with decreased assistance and an animated training video to teach toilet training to students with autism.
 Self-management. Although many researchers have used a teacher-directed model for acquisition of new skills, a strong body of evidence suggests that students can learn to Page 27 of 86 self-manage their daily living skills. A self-management-skills approach has been an effective strategy for students with developmental disabilities like autism to learn a variety of skills (e.g., Coyle & Coyle, 2004; Kern, Marder, Boyajian, Elliot, & McElhattan, 1997; Stahmer & Schreibman, 1992). With self-management, students can learn to discriminate between appropriate and inappropriate behaviors, monitor their behaviors, and reward themselves for appropriate behaviors. For example, Riffel and colleagues (2005) taught students task completion and productivity skills using digital pictures and auditory directions in order to increase the number of steps completed for setting the table, rolling silverware, and folding laundry.
 Social narratives. Besides self-management, there is a moderate evidence base for the use of social narratives for teaching students with autism about daily living skills such as choice making (Test, Richter, Knight, & Spooner, 2011). For example, Ivey, Heflin, and Alberto (2004) trained parents to read social stories to students with pervasive developmental disorder to teach participation in novel activities (e.g., setting changes, interacting with novel people, purchasing).
 Technology. Although students need opportunities to learn daily living and community skills in natural environments, due to the logistics of the overall school experience, finding alternatives to community-based experiences is also critical (Test, Aspel, & Everson, 2006). Some skill instruction can be embedded into typical daily routines in the school. For example, Smith and colleagues (2011) embedded simultaneous prompting into daily routines to teach restaurant words to students with moderate and severe disabilities. Simulations of home and community activities can also promote generalization. For teaching skills to students with severe disabilities, a strong evidence base exists for the use of video modeling and CAI, both of which can be used to simulate a variety of target skills. Van Laarhoven and Van Laarhoven-Myers Page (2006) taught daily living skills to students with developmental disabilities using systematic instruction and video modeling. In this study, students had picture cues to accompany the video and received in vivo video prompting.
 Summary. Students with severe disabilities need opportunities to learn to manage personal care and acquire skills for their home and community. Effective strategies to promote these skills include (a) task-analytic instruction, (b) self-management, (c) social narratives, and (d) video and computer-based models. Although students need opportunities to practice skills in real environments, many skills can be embedded in typical school routines and simulated with technology and other materials.
 
 Job and Community Skills
 Transition. Students with severe disabilities need extensive preparation and supports to prepare for life after school (Test & Mazzotti, 2011). Legislation mandates transition training for all students with disabilities (IDEA, 2004). Quality of transition programs is a predictor of positive postschool outcomes (Carter, Brock, et al., 2013; Newman et al., 2011; Wehman, 2013; Wehmeyer, 1992). While planning for life after school for students with severe disabilities, teachers must use EBPs to teach community participation and job skills. Recent literature reviews on teaching transition to students with disabilities have identified several EBPs related to student-focused planning and student development in job and community skills (Cobb & Alwell, 2009; Landmark, Ju, & Zhang, 2010; Test et al., 2009).
 The first step for developing an individualized transition plan for a student with severe disabilities is to conduct a valid, age-appropriate transition assessment (Mazzotti et al., 2009). For students with severe disabilities, this may include (a) student, peer, parent, and/or teacher interviews; (b) preference assessments; (c) situational assessments; and (d) observations (Test et al., 2006). On a protocol used to determine the work-task preferences of adults with severe disabilities, Reid and colleagues (2007) investigated the time efficiency, usefulness of various procedures to determine preferences, and accuracy of staff opinion in identifying preferences. They employed a multitask assessment. In a multitask assessment, an individual selects a preference from four tasks, then the three remaining tasks, and then the two remaining tasks in order to rank task preferences. Results indicated that a multitask assessment was more efficient and effective in determining work-task preferences than a paired-task assessment. In a paired task assessment, an individual selects a preference from two choices; this is repeated with variations of pairs for a total of four tasks. Results were mixed on staff ability to identify preferred tasks using rank ordering. Behavior of the adults with severe disabilities was most positive when the adults were engaged in activities they had preferred during the multitask preference assessments.
 Students with severe disabilities should also participate in transition planning during individualized education program (IEP) meetings (Madaus, Banerjee, & Merchant, 2011). Test and colleagues (2004) identified student involvement in IEP meetings as an EBP. Reviewed studies that included students with severe disabilities used either a self-directed IEP (Martin, Marshall, Maxon, & Jerman, 1996) or whole-life planning (Butterworth et al., 1993).
 Job and community. Once transition plans have been developed, teachers must use EBPs to teach job and community skills. Two recent literature reviews identified evidence-based interventions for teaching job and community skills to individuals with disabilities (Landmark et al., 2010; Test et al., 2009). Many employed systematic instruction strategies, including (a) teaching job-related communication skills using a system of least prompts (Heller, Allgood, Ware, & Castelle, 1996) and (b) teaching leisure skills using positive reinforcement with prompting (Nietupski, Hamre-Nietupski, Green, & Varnum-Teeter, 1986) or constant time delay (Wall, Gast, & Royston, 1999). Similarly, research demonstrates positive outcomes for students with severe disabilities who are taught transportation skills using most-to-least prompting (Batu, Ergenekon, Erbals, & Akmanoglu, 2004) and work skills using task analysis with prompting (e.g., Bates, Cuvo, Miner, & Korabek, 2001; Mechling & Ortega-Hurndon, 2007).
 An important consideration in teaching community and job skills is to determine whether students generalize their skills to actual contexts. One method researchers have used is to train in the community using community-based instruction (Collins, 2007; Test & Mazzotti, 2011). In this approach, the interventionist uses strategies like task analysis and systematic prompting while the individual engages in the activity. Because community-based instruction may be expensive, researchers have sought alternative ways to teach community skills that will generalize. There is a strong evidence base for the use of simulated, community-referenced instruction (Bambara et al., 2011), including the use of simulations of the activity (Lattimore, Parsons, & Reid, 2006); video demonstrations (Van Laarhoven et al., 2009); and social stories (Wissick & Schweder, 2007). Social stories, which provide simple, age-appropriate descriptions written from the student’s point of view, are used to teach a skill like a job-related task.
 Summary. To prepare students with severe disabilities for job and community skills, teachers must
 	conduct individualized transitions assessments
 	develop plans based on the assessments
 	use EBPs to teach and promote job and community skills
 	promote generalization of these skills to the natural community and/or employment environment.
 
 
 Self-determination Skills
                 Individuals with severe disabilities should be provided opportunities to make choices that impact their daily and future lives (Wehmeyer, Agran, & Hughes, 1998). These opportunities should be substantive and should be taught systematically (Agran, Storey, & Krupp, 2010; Wood, Fowler, Uphold, & Test, 2005). Choice making is one component of a broader set of skills known as self-determination skills. Research indicates that self-determination has a positive effect on postschool outcomes for individuals with intellectual disabilities (Wehmeyer & Schwartz, 1998; Wehmeyer et al., 2012).
 Components of self-determination. Wehmeyer (2005) defined self-determination as intentional behaviors or choices that allow an individual to be the “primary causal agent in one’s life and to maintain or improve one’s quality of life” (p. 117). Key component skills to self-determination include
 	decision making
 	choice making
 	self-management
 	self-advocacy
 	self-awareness
 	goal setting
 	problem solving
 
 In research, self-determination can be either the dependent variable (i.e., target outcome) or the independent variable (i.e., intervention). Wood and colleagues (2005) reviewed 21 intervention studies conducted over 20 years that examined the effects of a variety of interventions on self-determination outcomes. Participants learned choice making in 10 studies, self-management in Page 32 of 86 five studies, and problem solving in one study; in the remaining studies, participants focused on multiple skills. Especially pertinent to the current review is that all studies included at least one participant with severe disabilities who acquired the self-determination target skills. The interventions in the majority of the studies applied systematic instructional approaches, such as a system of least prompting, time delay, modeling, massed trials, and model-lead-test strategy.
 Although Wood and colleagues (2005) considered the studies they found to constitute a small number, these studies have provided ample research support for the feasibility of teaching students with severe disabilities the components of self-determination. Once students begin to acquire self-determination skills, they can learn to apply these components to promote other positive outcomes. Numerous studies have shown that the application of components of self-determination (e.g., self-management, choice making) positively impacts outcomes like social behavior and academic learning (Fowler, Konrad, Walker, Test, & Wood, 2007; Wood et al., 2005)
 Summary. The strong evidence base on self-determination demonstrates the feasibility of teaching component skills like choice making, self-management, and problem solving to students with severe disabilities. Although these skills have inherent value, the application of self-determination can also promote the attainment of academic and transition goals.
 
 Social and Communication Skills
 Social skill needs. Social skills are typically forged over time and through positive relationships with others (Spooner, Browder, & Knight, 2011). McGinnis and Goldstein (2003) described six broad categories for social skills content: (a) beginning social skills, (b) skills related to school, (c) skills for developing friendships, (d) skills for coping with feelings, (e) skills for coping with aggression, and (f) skills for dealing with stress. Students with severe disabilities typically struggle to develop these skills, often due to communication challenges (Benner, Rogers-Adkinson, Mooney, & Abbott, 2007). Teachers can perform ecological assessments to determine exactly which skills are most important for an individual student (Westling & Fox, 2000). These assessments consider the student’s larger domain (e.g., school); specific environment (e.g., math class); activities or actions within the environment (e.g., asking for materials); and performance of the skill by the student.
 Evidence. Researchers have developed a strong evidence base for increasing social skills through the use of systematic instruction strategies, including systems of least prompts and stimulus fading (Spooner, Knight, et al., 2011). For example, Barry and Burlew (2004) used a system of least prompts to teach social stories about choice making and play skills to students with autism.
 The National Autism Center (Howard, Ladew, & Pollack, 2009) recommended several social skills interventions. For example, there is strong evidence for the use of pivotal-response treatment, which targets critical behavioral areas (e.g., social communication) by teaching related skills that will have widespread effects (e.g., Harper, Symon, & Frea, 2008). The National Autism Center (Howard et al., 2009) also recommends the use of schedules as a strategy with a strong evidence base. Students receive a list of activities or steps and are required to complete an activity, typically illustrated by symbols or pictures (e.g., Dettmer, Simpson, Myles, & Ganz, 2000). Another strategy with a strong evidence base is self-management in which students learn to regulate their behavior by recording when target behaviors occur or do not occur (e.g., Apple, Billingsley, & Schwartz, 2005).
 Communication skill needs. Addressing students’ communication needs can promote the acquisition of positive social skills. Students need a purpose to communicate and a means for doing so. Students who can understand and use symbolic communication have an increased range of communicative functions. Nevertheless, teachers should encourage a broad range of communicative skills, including non-symbolic communication (e.g., facial expression, eye gaze). A primary goal for all students is to learn to make a request or a refusal. To further improve social interactions, students should learn to gain attention, initiate interactions, develop social closeness, request or share information, and engage in typical social exchanges.
 Evidence. Snell and colleagues (2010) reviewed 116 articles to determine the quality of evidence for teaching communication skills to individuals with severe disabilities. In general, Snell and colleagues found strong evidence that students with severe disabilities can gain through systematic interventions the communication skills necessary to interact with others. Social skills were also supported by several interventions to teach communication. For example, Preis (2006) used visual supports (e.g., picture symbols) to promote conversation initiations with peers. Similarly, Hughes and colleagues (2011) increased conversational initiations and responses using communication books and conversational peer partners.
 In another literature review, Arthur-Kelly, Sigafoos, Green, Mathisen, and Arthur-Kelly (2009) described the strong body of evidence supporting the use of visual supports to enhance the communication and social skills of students with severe disabilities. Visual supports are pictorial or graphic cues that aid student learning. Examples include picture symbols or physical objects used in activity schedules. Arthur-Kelley and colleagues urged practitioners to also consider cultural and communicative contexts while planning supports for individual students. For example, pictures should be culturally relevant to the student’s background and context.
 Summary. To develop positive social relationships, students need a means of communication. This can include speech, sign language, facial expressions, body language, eye Page 35 of 86 gaze, or expression through AT (e.g., picture symbols, voice output device; Snell, 2002). Students who have a means to effectively communicate can gain the skills needed to interact socially with others.
 
 How to Support students with severe/multiple disabilities
 Team Planning
 Collaborative teaming. In contrast to multidisciplinary teaming in which individuals typically work independently of each other providing fragmented services, students with severe disabilities often have multifaceted needs that require collaborative teaming to develop and implement effective educational supports. Ryndak and Alper (1996) described collaborative teaming as professionals working together toward the mutual goal of meeting the needs of students in a manner of openness to others’ ideas, flexibility, shared decision making, and commitment to consensus. With collaborative teaming, consensus is important to maintain the investment of team members in implementing the individualized plan (Snell & Brown, 2011). Shared expectations for the target student should include student goals, schedule for implementation of goals throughout the school day, necessary supports and accommodations, instructional strategies and adaptations, and process for progress monitoring. Team members should address educational, social, and functional supports needed for the student to achieve the targeted goals (Collins, 2007; Snell & Brown, 2011). Team members typically include the case-managing special educator, parent, general educators, paraprofessionals, and related service providers (Collins, 2007; Snell & Brown, 2011).
 Peer Supports
 Peers without disabilities can not only provide effective tutoring, but can also be an important form of support (Carter & Kennedy, 2006). Research indicates that individuals with severe disabilities demonstrate markedly increased numbers of social interactions with peer supports (Carter, Sisco, Chung, & Stanton-Chapman, 2010). Additionally, peers without disabilities have improved or maintained their academic performance while providing supports to peers with severe disabilities (Carter, Moss, Hoffman, Chung, & Sisco, 2011; McDonnell et al., 2001).
 Carter, Asmus, and colleagues (2013) identified strategies for developing an enduring peer-support network for students with severe disabilities. Strategies included (a) eliciting support from school personnel (e.g., administrators, teachers, paraprofessionals); (b) selecting students with disabilities who would find participation in peer networks beneficial; (c) identifying a school staff member who is committed to facilitating peer supports and is familiar with a large number of students in the school; (d) enlisting support from peers who are known to the individual with a severe disability, share common interests, and are enrolled in the same classes; (e) planning the logistics of how and when peer support will occur; (f) training non-disabled peers about disabilities; (g) encouraging peers and students to interact with each other outside of the structured peer-support activities; (h) continually assessing the peer supports and determining if improvements are needed; and (i) identifying ways to prolong the relationships between peers across semesters or school years if mutually desirable
 Summary. Recruiting peers to form a social network for individuals with severe disabilities can be an important way to build social interactions and improve or maintain academic performance. Strategies have been identified to develop an enduring peer-support network for students with severe disabilities.
 Inclusive Settings
                 IDEA (2004) mandates that students with severe disabilities have access to general education classrooms, and there is a strong body of evidence supporting the idea that students with severe disabilities can be successfully included as members in that setting (e.g., Agran et al., 2006; Giangreco, Dennis, Cloninger, Edelman, & Schattman, 1993; McDonnell et al., 2001). For example, McDonnell and colleagues (2001) used peer-delivered instructional cues, social reinforcement, and error-correction models in peer triads to teach seventh-grade physical Page 40 of 86 education, seventh-grade history, and ninth-grade algebra skills to students with severe disabilities. Findings were not merely a function of the location where students were educated; Turnbull, Turnbull, and Wehmeyer (2006) urged others in the field to recognize the importance of the content taught to students with severe disabilities in general education classrooms. These students need access to general curriculum content, but they also require supports and instruction in non-academic skills, such as initiating interactions with others.
 Hudson, Browder, and Wood (in press) conducted a literature review of studies in which students with moderate and severe disabilities learned academic content in a general education setting. From 17 studies meeting search criteria, they found a strong evidence base for the method of embedded trial instruction with constant time delay to fade instructional prompts for teaching academic skills to students with severe disabilities in a general education setting. For example, Jameson and colleagues (2008) used peer tutors to deliver embedded trials with constant time delay to teach definitions of key vocabulary in health and art classes to students with moderate intellectual disabilities. Jimenez and colleagues (2012) used embedded constant time delay to teach vocabulary words and definitions in a general curriculum science class to students with moderate intellectual disabilities. Other studies from the Hudson, Browder, and Wood (in press) review suggested systematic instruction has many applications in the general curriculum classroom. For example, Collins, Evans, Creech-Galloway, Karl, and Miller (2007) used embedded trials with simultaneous prompting to teach core vocabulary definitions and sight words in science, mathematics, and United States history classes to students with moderate intellectual disabilities. Finally, an emerging body of research suggests the use of the system of least prompts to teach academic skills. For example, Hudson, Browder, and Jimenez (in press) taught listening comprehension using a system of least prompts to students with moderate intellectual disabilities in science and social studies classes.
 Peer support in general education. A strong body of evidence recommends the use of peer supports to increase both academic learning and social gains in general education settings. Chung, Carter, and Sisco (2012) reviewed the literature to identify strategies for promoting peer interactions and relationships for students with severe disabilities as well as complex augmentative and alternative communication needs. Findings from the 31 studies meeting search criteria indicated that students increased positive interactions when peers and students were trained in the use of communication books to promote social interactions. For example, Hughes and colleagues (2004) trained students with severe disabilities to use communication books to invite peers to participate in school activities.
 In another review, Carter and colleagues (2010) examined the literature on peer interactions with students with intellectual disabilities or autism. In the 85 experiments meeting search criteria, they found a strong evidence base for peer interaction training, social skills instruction, and peer awareness activities. For example, Loftin, Odom, and Lantz (2008) used a combined package of peer training, social initiation instruction, and self-management strategies to promote the initiation of social interactions by students with autism in a general education setting.
 Summary. Supporting students with severe disabilities in inclusive settings is often a multifaceted endeavor. The use of strategies, including systematic instruction and peer supports can improve both academic and social skills in a general education environment.
 
 Paraprofessionals
 Paraprofessionals have also provided a key support to students with severe disabilities. Page 42 of 86 McDonnell, Johnson, Polychronis, and Risen (2002) demonstrated the effectiveness of embedded instruction delivered by paraprofessionals. Paraprofessionals taught vocabulary word and definition identification in a general education setting to four middle school students with moderate intellectual disabilities. As a result of instruction, the students were able to acquire and maintain literacy skills.
 Summary. Research shows that paraprofessionals can provide support for students with severe disabilities that promotes inclusion and improves academic skill development. Furthermore, explicit training of paraprofessionals related to disabilities, teaching strategies, content knowledge, and the importance of social interactions can increase the effectiveness of their involvement in the academic and social growth of students with severe disabilities.
 
 Positive Behavior Support
                 Many students with severe disabilities exhibit challenging behaviors. IDEA (2004) requires that behavior supports be provided to children with severe disabilities and that these children be supported in the least restrictive environment. While developing behavior supports for students with severe disabilities, teachers must maintain the personal dignity of their students and avoid the use of seclusion and restraint whenever possible (Horner, Dunlap, Koegel, & Carr, 1990).
 Non-aversive techniques. Positive behavior supports involve the use of non-aversive techniques to decrease problem behavior and increase appropriate behavior (Horner et al., 1990). Qualified professionals conduct a functional behavioral assessment to determine the function of the problem behavior and consult with teachers to select appropriate alternative behaviors that elicit the same function. Potential functions of behavior (Cooper et al., 2007) include obtaining something (e.g., attention, tangible item, access to sensory experience) or escaping something (e.g., attention, undesired activity, sensory experience).
 Differential reinforcement of alternative behavior. Differential reinforcement of alternative behavior (DRA) is an established evidence-based positive behavior support practice for students with severe disabilities (Petscher, Rey, & Bailey, 2009). DRA involves reinforcing occurrences of the desired alternative behavior and withholding reinforcements for the problem Page 44 of 86 behavior (Cooper et al., 2007). West and Patton (2010) used DRA for adults with severe disabilities during supported employment. Desirable alternative work behaviors increased when DRA was implemented. Petscher and colleagues (2009) indicated that DRA is a well-established treatment for disruptive behavior. The authors highlighted that 70% of the 116 identified articles noted FCT as the intervention.
                 Functional communication training. Many students with severe disabilities have deficits in communication (Bruce, 2011). The inability to communicate wants and needs may lead to frustration, which is expressed in problem behaviors, such as aggression and self-injurious behaviors. FCT has been identified as a strong evidenced-based strategy for decreasing problem behaviors of students with severe disabilities (Davis, Fredrick, Alberto, & Gama, 2012; Kurtz, Boelter, Jarmolowicz, Chin, & Hagopian, 2011; Petscher et al., 2009). FCT involves determining the function of the problem behavior and explicitly teaching appropriate communication techniques to obtain the desired function. Alternative communication responses can include vocalizations, sign language, communication boards, words or picture cards, vocal output systems, or gestures (Cooper et al., 2007). An example of FCT is the use of PECS training for students with severe disabilities (Frea, Arnold, & Vittimberga, 2001).
 Davis and colleagues (2012) investigated the use of escape for decreasing problem behaviors and increasing positive alternative behaviors. Students were given a brief 30-s escape each time they exhibited a problem behavior and a brief 30-s escape plus a preferred activity each time they exhibited the alternative behavior. Results indicated decreased problem behaviors and increased time on task. The authors explained that by providing FCT without extinction (i.e., withholding reinforcement of problem behavior), students did not exhibit Page 45 of 86 potential negative effects of extinction, which include extinction burst (i.e., dramatic increase before reduction of problem behavior) or re-emergence of problem behavior.
 Antecedent strategies. Brosnan and Healy (2011) identified other positive behavior-support interventions that have demonstrated positive outcomes for students with severe disabilities including (a) choice making (Dyer, Dunlap, & Wintering, 1990); (b) non-contingent reinforcement (O’Reilly, 1999; Ringdahl, Christensen, & Boelter, 2009); (c) visual cues (Carr & Durand, 1985; Massey & Wheeler, 2000); and (d) non-contingent escape (Borrero, Vollmer, & Borrero, 2004). Antecedent strategies involve arranging the environment or schedule to elicit desired behaviors (Cooper et al., 2007). Another promising antecedent approach for improving behaviors of students with severe disabilities is the use of social stories and visual schedules (Schneider & Goldstein, 2010). There is strong evidence for use of antecedent strategies, but more research is needed on each practice.
 Summary. Students with severe disabilities may demonstrate problem behaviors that require positive behavior supports. Developing effective positive behavior supports requires conducting a functional assessment, identifying the function of the behavior, and developing behavior supports that enable students to elicit appropriate functionally equivalent behaviors. DRA, FCT, and antecedent strategies are effective practices to implement with this population.
 
 Home-School Collaboration
 Various organizations (e.g., AAIDD, 2010; The Association for the Severely Handicapped [TASH], 2000) have stressed the importance of environmental supports for improving outcomes for individuals with severe disabilities. One such support—the family—is considered so crucial that involvement is required in federal legislation (i.e., IDEA) for program decision making and educational planning for students with disabilities.
 General population studies. Students with severe disabilities typically rely on their families for physical, adaptive, and communication needs; their families typically rely on the school to access information and services for their children (Westling & Fox, 2009). Unfortunately, little research has been conducted to investigate parental involvement for students with disabilities. Instead, the general population of students has received the attention (McDonnall, Cavenaugh, & Giesen, 2012).
 Effective collaboration. Blue-Banning, Summers, Frankland, Nelson, and Beegle (2004) described the following six essential components of effective home-school collaboration based on focus groups and/or personal interviews across a diverse sample of 137 families:
 	positive, understandable, and respectful communication
 	commitment to the child and family
 	equal power in decision making and service implementation
 	competence with decision making and service implementation
 	mutual trust
 	mutual respect
 
 Successful interactions with families are more likely to occur if educators focus on assets over deficits and regard families as willing and capable partners (Amatea, Smith-Adcock, & Villares, 2006). Trust leads to effective communication, which requires “letting go of preset expectations” (Kennedy & Horn, 2004, p. 88). Home-school collaboration is also crucial for problem solving (Kennedy & Horn, 2004). T. E. Hall, Wolfe, and Bollig (2003) proposed that home-school notebooks for students with severe disabilities represent an effective communication strategy that can facilitate collaborative problem solving, assist with information analysis, and serve as a continued documentation form of program implementation and student progress.
 Individualized behavior support plans. Home-school collaboration has also been seen as essential for the development and implementation of individualized behavior support plans for children with severe disabilities. Cho-Blair, Lee, Cho, & Dunlap (2011) conducted a multiple baseline design study of three young children with autism to evaluate the impact of implementing home-school collaboration for individualized behavior support. The study involved the following components for each child: (a) collaborative team building, (b) person-centered planning, (c) functional behavior assessment, (d) hypothesis development, (e) intervention trials, and (f) behavior support plan development and implementation. Results showed improvements in child behavior, which generalized to non-targeted contexts and improved teacher and maternal interactions with the children.
 Barriers to collaboration. Unfortunately, various barriers exist for the development of effective home-school collaboration; they include (a) cultural misunderstandings; (b) negative assumptions (Defur, Todd-Allen, & Getzel, 2001); and (c) communication-style differences (Westling & Fox, 2009). Home-school collaboration may also be more difficult when families have unmet needs (Kennedy & Horn, 2004). Kyzar, Turnbull, Summers, and Gomez (2012) reviewed 14 studies that examined the relationships between family supports (i.e., emotional, physical, material, and informational) and family outcomes for families of children with moderate to severe disabilities. Kyzar and colleagues found that support was positively related to family outcomes, such as family functioning, family satisfaction, family quality of life, and family stress. Providing support or connections to support, especially during transitions or major life events, can increase the ability of some families to become partners (Westling & Fox, 2009).
 Summary. Although there has not been extensive research on the impact of home-school collaboration on educational outcomes for students with severe disabilities, existing research supports positive benefits for both the student and family. Furthermore, home-school collaboration is crucial for problem solving and the development and implementation of individualized behavior support plans.
 Summary: What We Know and Need to Know 
 Overall, this review of the literature described research support for the recommended educational programs provided by most leading textbook writers (Browder & Spooner, 2011; Kennedy & Horn, 2004; Snell & Brown, 2011; Westling & Fox, 2004) and prior surveys of experts (Meyer et al., 1987). The research offers strong support for teaching students with severe disabilities, both academic content and functional life skills using systematic instruction. This systematic instruction can be delivered by peers, in general education settings, and with grade-aligned academic content. In addition, strong evidence exists for teaching social and communication skills and providing positive behavioral support. Students with severe disabilities can also learn self-determination skills like choice making, direct their IEP meetings, and direct their learning.
 (Browder, Wood, Thompson, & Ribuffo, 2014)
 The reference listing can be found in the original source document.
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				 Speech and Language Impairments
 The Individuals with Disabilities Education Act, or IDEA, defines the term “speech or language impairment” as follows:
 “(11) Speech or language impairment means a communication disorder, such as stuttering, impaired articulation, a language impairment, or a voice impairment, that adversely affects a child’s educational performance.” [34 CFR §300.8(c)(11]
 (Parent Information and Resources Center, 2015)
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 What is a Speech and Language Impairment?
 Speech and language impairment are basic categories that might be drawn in issues of communication involve hearing, speech, language, and fluency.
 A speech impairment is characterized by difficulty in articulation of words. Examples include stuttering or problems producing particular sounds. Articulation refers to the sounds, syllables, and phonology produced by the individual. Voice, however, may refer to the characteristics of the sounds produced—specifically, the pitch, quality, and intensity of the sound. Often, fluency will also be considered a category under speech, encompassing the characteristics of rhythm, rate, and emphasis of the sound produced.
 A language impairment is a specific impairment in understanding and sharing thoughts and ideas, i.e. a disorder that involves the processing of linguistic information. Problems that may be experienced can involve the form of language, including grammar, morphology, syntax; and the functional aspects of language, including semantics and pragmatics.
 (Wikipedia, n.d./ Speech and Language Impairment)
 *It’s important to realize that a language delay isn’t the same thing as a speech or language impairment. Language delay is a very common developmental problem—in fact, the most common, affecting 5-10% of children in preschool.  With language delay, children’s language is developing in the expected sequence, only at a slower rate. In contrast, speech and language disorder refers to abnormal language development.  Distinguishing between the two is most reliably done by a certified speech-language pathologist.  (CPIR, 2015)
 
 Characteristics of Speech or Language Impairments
 The characteristics of speech or language impairments will vary depending upon the type of impairment involved. There may also be a combination of several problems.
 When a child has an articulation disorder, he or she has difficulty making certain sounds. These sounds may be left off, added, changed, or distorted, which makes it hard for people to understand the child.
 Leaving out or changing certain sounds is common when young children are learning to talk, of course. A good example of this is saying “wabbit” for “rabbit.” The incorrect articulation isn’t necessarily a cause for concern unless it continues past the age where children are expected to produce such sounds correctly
 Fluency refers to the flow of speech. A fluency disorder means that something is disrupting the rhythmic and forward flow of speech—usually, a stutter. As a result, the child’s speech contains an “abnormal number of repetitions, hesitations, prolongations, or disturbances. Tension may also be seen in the face, neck, shoulders, or fists.”
 Voice is the sound that’s produced when air from the lungs pushes through the voice box in the throat (also called the larnyx), making the vocal folds within vibrate. From there, the sound generated travels up through the spaces of the throat, nose, and mouth, and emerges as our “voice.”
 A voice disorder involves problems with the pitch, loudness, resonance, or quality of the voice. The voice may be hoarse, raspy, or harsh. For some, it may sound quite nasal; others might seem as if they are “stuffed up.” People with voice problems often notice changes in pitch, loss of voice, loss of endurance, and sometimes a sharp or dull pain associated with voice use.
 Language has to do with meanings, rather than sounds.  A language disorder refers to an impaired ability to understand and/or use words in context. A child may have an expressive language disorder (difficulty in expressing ideas or needs), a receptive language disorder (difficulty in understanding what others are saying), or a mixed language disorder (which involves both).
 Some characteristics of language disorders include:
 	improper use of words and their meanings,
 	inability to express ideas,
 	inappropriate grammatical patterns,
 	reduced vocabulary, and
 	inability to follow directions.
 
 Children may hear or see a word but not be able to understand its meaning. They may have trouble getting others to understand what they are trying to communicate. These symptoms can easily be mistaken for other disabilities such as autism or learning disabilities, so it’s very important to ensure that the child receives a thorough evaluation by a certified speech-language pathologist.
 (CPIR, 2015)
 
 Related Service Provider-SLP
 Most, if not all, students with a speech or language impairment will need speech-language pathology services. This related service is defined by IDEA as follows:
 (15) Speech-language pathology services includes—
 (i) Identification of children with speech or language impairments;
 (ii) Diagnosis and appraisal of specific speech or language impairments;
 (iii) Referral for medical or other professional attention necessary for the habilitation of speech or language impairments;
 (iv) Provision of speech and language services for the habilitation or prevention of communicative impairments; and
 (v) Counseling and guidance of parents, children, and teachers regarding speech and language impairments. [34 CFR §300.34(c)(15)]
 Thus, in addition to diagnosing the nature of a child’s speech-language difficulties, speech-language pathologists also provide:
 	individual therapy for the child;
 	consult with the child’s teacher about the most effective ways to facilitate the child’s communication in the class setting; and
 	work closely with the family to develop goals and techniques for effective therapy in class and at home.
 
 Speech and/or language therapy may continue throughout a student’s school years either in the form of direct therapy or on a consultant basis.
 (CPIR, 2015)
 
 A Day in the Life of an SLP
 Christina is a speech-language pathologist. She works with children and adults who have impairments in their speech, voice, or language skills. These impairments can take many forms, as her schedule today shows.
 First comes Robbie. He’s a cutie pie in the first grade and has recently been diagnosed with childhood apraxia of speech—or CAS. CAS is a speech disorder marked by choppy speech. Robbie also talks in a monotone, making odd pauses as he tries to form words. Sometimes she can see him struggle. It’s not that the muscles of his tongue, lips, and jaw are weak. The difficulty lies in the brain and how it communicates to the muscles involved in producing speech. The muscles need to move in precise ways for speech to be intelligible. And that’s what she and Robbie are working on.
 Next, Christina goes down the hall and meets with Pearl in her third grade classroom. While the other students are reading in small groups, she works with Pearl one on one, using the same storybook. Pearl has a speech disorder, too, but hers is called dysarthria. It causes Pearl’s speech to be slurred, very soft, breathy, and slow. Here, the cause is weak muscles of the tongue, lips, palate, and jaw. So that’s what Christina and Pearl work on—strengthening the muscles used to form sounds, words, and sentences, and improving Pearl’s articulation.
 One more student to see—4th grader Mario, who has a stutter. She’s helping Mario learn to slow down his speech and control his breathing as he talks. Christina already sees improvement in his fluency.
 Tomorrow she’ll go to a different school, and meet with different students. But for today, her day is…Robbie, Pearl, and Mario.
 (CPIR, 2015)
 
 Assistive Technology
 Assistive technology (AT) can also be very helpful to students, especially those whose physical conditions make communication difficult. Each student’s IEP team will need to consider if the student would benefit from AT such as an electronic communication system or other device. AT is often the key that helps students engage in the give and take of shared thought, complete school work, and demonstrate their learning. (CPIR, 2015)
 Project IDEAL, suggests two major categories of AT computer software packages to develop the child’s speech and language skills and augmentative or alternative communication (AAC).
 Augmentative and alternative communication (AAC) encompasses the communication methods used to supplement or replace speech or writing for those with impairments in the production or comprehension of spoken or written language. Augmentative and alternative communication may used by individuals to compensate for severe speech-language impairments in the expression or comprehension of spoken or written language. AAC can be a permanent addition to a person’s communication or a temporary aid.
 (Wikipedia, (n.d. /Augmentative and alternative communication)
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 Introduction
 Attention Deficit Hyperactivity Disorder (ADHD) is a persistent and pervasive neurological disorder affecting approximately 5% of students 1. The symptoms include inattention and/or hyperactivity/impulsivity which may result in academic underachievement or failure 2, 3, 4. Interventions that may promote academic achievement among students with ADHD include assistive technologies (ATs). ATs is defined as “any item, piece of equipment, or product system, whether acquired commercially or off the shelf, modified or customized, that is used to increase, maintain, or improve the functional capabilities of a child with a disability” 5 (pp. 1-2).
 ATs do not replace accommodations or interventions implemented to support students with ADHD, rather they compliment them. For instance, Bussing et al. (2016) and Evans, Langberg, Egan & Molitor (2014) highlight common accommodations and supports for students with ADHD, these include allowing for movement in the classroom, facilitating methods to ensure students are kept busy, limiting distractions, using reminders, re-formatting tasks perceived to be difficult, extending time allotted for tests and assignments, reducing the length of assignments, and providing teacher or peer prepared notes 6, 7.
 Richardson et al. (2015) reviewed non-pharmacological interventions for students with ADHD and identified two domains of interventions: reward and punishment (e.g., contingency management) and skills training and self-management. Skills training and self-management involves facilitating motivational beliefs (e.g., the notion that working hard and putting forth effort will lead to academic success) 8. On the other hand, academic and study skills training involves learning and practicing strategies that promote academic success in specific areas such as, reading or writing. Importantly, many of the interventions and supports provided to students with ADHD that do not explicitly call for an AT can be supported by ATs and vice versa. For instance, academic and study skills are supported using ATs. Therefore, having open discussion about their use is essential, particularly in the current technology driven era. This can equalize the access to the curriculum between students with ADHD and their typically developing peers 9, 10, 11, 12, 13. Unfortunately, while there has been research support for the usefulness of ATs for individuals learning disabilities there has been limited research on the usefulness of ATs for students with ADHD 14, 15, 16. Thus, the overarching goal of this paper is to explore the usefulness of ATs for students with ADHD specifically.
 First, eligibility for ATs among students with ADHD is discussed. Second, the research on the ATs that have been demonstrated to benefit students with ADHD will be reviewed. Third, directions for future research in ATs and ADHD will be investigated. Finally, through a Response to Intervention (RTI) framework the ways in which ATs can maintain their efficacy over time for students with ADHD will be outlined.
 
 
 Eligibility for Assistive Technology
 ADHD under the Individuals with Disabilities Education Act (IDEA) is not considered a specific educational disability 17. However, the US Department of Education put forth a policy memorandum declaring that youth with ADHD are entitled to special education resources under the category “Other Health Impairment” in the circumstance that symptoms of diminished alertness lead to academic difficulty 18.
 Furthermore, students with ADHD may be eligible to receive ATs through Section 504 of the Rehabilitation Act of 1973, contingent on the form of impairment at school. Nevertheless, a recent study examining characteristics and prevalence of school services offered to high school students with ADHD revealed that the majority had an Individualized Education Plan (IEP) which can only be accessed through the identification of a specific educational disability 19. This likely reflects the fact that many students with ADHD are served through the fulfillment of the requirements for a disability in other domains 20. Nevertheless, in a recent study by Murray et al. (2014) only approximately 11% of youth with ADHD who had an IEP reported using an AT (not one youth with ADHD without an IEP reported using an AT) 20.
 This number seems relatively low given that Congress passed the Assistive Technology Act of 2004 21, a revision and update from the Assistive Technology Act of 1998. The legislation stated that there needs to be an increase in: 1) the funding, training access, awareness and availability regarding AT services and devices; 2) the capability of individuals who have a disability to be able to access ATs in order to promote their functioning on a day-to-day basis across contexts; 3) the ability of both private and public agencies to deliver and supply ATs and 4) facilitating the involvement not only among individuals with disabilities but also those that support them to help in make decisions regarding the use of the AT. However, there is a paucity of research examining the efficacy ATs may have for students with ADHD.
 Beyond the United States, the primary initiative of the Global Cooperation on Assistive Health Technology, established by the World Health Organization, is to increase the availability of ATs that are high quality and affordable across the world 22. Irrespective of living in high, middle or low-income countries there is a need for ATs to be robust, affordable and readily available 22. We are continually making progress to ensure the needs of those with disabilities are being met, including the needs of those with ADHD, but significantly more progress needs to be made at an international level to help ensure those with ADHD receive the supports they need to succeed academically. The next section describes how the literature for this present paper on ATs was selected.
 
 
 Assistive Technologies
 Personal Frequency Modulation (FM) Systems
 FM systems resemble small radio stations that operate on special frequencies and include a transmitter and receiver. Their function is to amplify sound and they are commonly used in classrooms for students with hearing impairments. The sound from the transmitter, worn by the teacher, is heard from the receiver, which is in the possession of the student. It is necessary for teachers to be cognizant of the following points when their student(s) are using FM systems: 1) For proper use the teacher speaks into a wireless microphone transmitter, worn on the lapel approximately 7 inches from the mouth; 2) The teacher needs to continually be aware of noise levels within the classroom because the microphone can pick up extraneous sounds and 3) The teacher can select different channels to be synced with individual students. Schafer et al. (2013) found that through the use of FM systems on-task behavior increased among students with ADHD. Further, during trial periods using the FM system, teachers reported improvements in students listening 11.
 Importantly, auditory processing disorders are common among students with ADHD. Research has demonstrated that students with ADHD and suspected auditory processing disorders benefited from FM systems 23, 24. Specifically, compared the control group, the experimental group performed at a higher level on specific measures of auditory function. Further, parents as well as teachers reported improvement among the experimental group in speech understanding and greater overall academic performance as well as improvements in behavioral24. Through a systematic review of FM systems effectiveness Reynolds, Kuhaneck and Pfeiffer (2016) found that this form of AT resulted in students with auditory processing impairments being better able to listen and attend in classroom settings 25. Irrespective of an auditory processing deficit, given that one of the primary deficits demonstrated by students with ADHD is listening and sustaining attention, FM systems are likely to benefit this group of students 2, 26.
 
 
 
 
 MotivAIDER
 MotivAIDER resembles a pager and can fit on a belt or be carried in the user’s pocket. To use the device the student first selects a message such as an image, phrase, or word reminding and motivating them to remain focused. Next, the student sets the device to vibrate at specific time intervals, and when it does the student is reminded of his/her motivational message. The student can set the device to vibrate as frequently as desired to help him or her remain focused on the task at hand; this facilitates focus and leads to greater productivity among students with ADHD 10. Steps and Tips when using MotivAIDER are outlined in Table 1.
 Table 1. Steps and Tips for MotivAIDER as cited in McDougall et al. (2012). Steps and Tips for Training Teachers to help Students Promote their Academic Achievement through Tactile Cued Self-Monitoring (TCSM)
 
 	Steps 	Tips 
 	1)  The rationale for TCSM and improving target behavior is explained by the teacher. 	The teacher works independently with the student to highlight the target behavior and how TCSM would promote their academic achievement. The interaction between teacher and student needs to be neutral (e.g. not in the context of the student in trouble). 
 	2)   Examples of non-examples are modeled by the teacher. 	Examples of non-examples are those behaviors that previously transpired. The student needs to be aware of the target behavior and have an understanding that the teachers are cognizant that students understand the specific target behavior. 
 	3)   Students observe the use of TCSM by their teacher; both the teacher and students self-record independently. 	Demonstrate examples and non-examples of the target behavior. Self-reporting should be out of others‘ view. Students may react to non-examples identified by the teacher. For example, they may laugh. 
 	4)   Students observe the use of TCSM by their teacher; both the teacher and students self-record independently 	Direct students to target behavior and accurately self-report;return to previous task following completing the self-recording form. 
 	5)   Agreement is checked 	There needs to be 100% agreement. Following training teachers need to have TCSM applied in everyday settings. Remind students of the benefit of TCSM and the importance of self-report. It will help them to become more aware of disengaging from the task and promote their academic achievement. 
  
 Steps from cognitive-behavioral training procedures aiming to promote self- monitoring 27. Tips are adapted using a DVD centering on behavioral self-management training 28.
 Next, as described by McDougall et al. (2012) the student can monitor his or her own on-task behavior by making a note of whether he or she is on-task at various points in a given school day when they received the messages 10. The rationale for using MotivAIDER in combination with a fillable on-task form (See Table 2 for sample form) is that the student will begin to develop greater levels of self-awareness promoting on-task behavior and accountability.
 Table 2. On-Task Behavior Facilitated by the MotivAIDER
 	On-Task 	12:00PM 	12:10:PM 	12:20PM 	12:30PM 	12:40PM 	12:50PM 	1:00PM 
 	YES or NO 	 	 	 	 	 	 	 
  
 Time Aids
 Time aids are designed to make the passage of time more understandable and concrete for individuals impaired in time perception. Time rule is one example of this. Time rule displays a row of light diodes where an increasing number of lit rows indicates the passages of time. In other words, few light diodes indicate a short period of time, whereas many light diodes indicate a longer period of time 29. Further examples of time aids include quarter hour watches and adapted calendars promoting orientation in the year, month, week, and time of day (Janeslätt et al., 2014). Finally, time management can be improved using time aids such as a personal digital assistant (PDA) and/or using an adapted Filofax 9. Janeslätt et al. (2014) found that among individuals with ADHD time aids facilitated the development of their time perception, time orientation and time management 9. Table 3 outlines steps that the teacher will have to foresee which may interfere with students with ADHD benefiting from time aids and how teachers can, in turn, help them overcome these challenges through the tips highlighted.
 Table 3. Steps and Tips Leading to the Success of Time Aids
 
 	Steps 	Tips 
 	1)    The teacher foresees that the time aid may be misplaced or used at the sporadic discretion of the student. 	Encourage consistent integration of the time aid in school and home life. 
 	2)    The teach foresees that the time aid does not produce instantaneous benefits and is quickly discarded. 	Support the use of the time aid and lead the student to experience immediate success. 
 	3)    The teacher foresees that the time aid is perceived to have stigma associated with it and negative perceptions of the time aid develop. 	Maintain a positive attitude. Encourage parents to maintain a positive attitude. Highlight to all students the value of the time aid(s). 
 	4)    The teacher foresees that the student, despite the time aid, relies on the teacher to manage his or her time. 	Continually re-enforce the notion that through the use of the time aid the student’s sense of control and independence will develop. 
  
 iSelfControl
 iSelfControl is a web-based application for tablets. It is designed to promote self-regulation within the classroom among children with ADHD. Schuck et al.’s study (2016) examined the use of iSelfControl in which students were prompted by the application to rate their classroom behaviour evaluating their performance in various domains every 30 minutes 12. This is similar to MotivAIDER in the sense that students are prompted to evaluate their behaviour by an external device at specific time intervals. However, unlike MotivAIDER, adaptive behaviours earn points while maladaptive behaviours lose points.
 The teacher simultaneously evaluates the students’ behaviour over the course of the same period of time on a different tablet. Students are then able to see whether their self-reports are consistent with their teacher-reported scores and are able to keep track of their performance during the day by viewing charts on the tablet. According to Schuck et al., (2016) the three central goals of implementing iSelfControl were to establish whether students with ADHD were better able to: 1) focus their attention on the present moment to monitor their behaviour; 2) assess their behaviour and 3) make corrections to their behaviour if they deemed it was necessary 12. Further, it was expected that collection of the data from the application could be used to inform intervention that is individualized in the classroom. During the period of the study, iSelfControl facilitated self-reflection, complementing traditional cognitive behavioural therapy directed at students in the classroom 12. As a result, it was positively accepted by most students (70%) along with their teachers 12.
 
 
 Kurzweil
 Text-to-speech programs, such as Kurzweil 3000 reads aloud digital, web-based and scanned print material. Kurzweil 3000 can also convert web-based digital and scanned information into mp3 to provide audio files for the user to then listen to at their convenience. This program may benefit students with ADHD who have difficulty with reading comprehension 14, 16. This is because reading comprehension impairments may be more common among individuals with ADHD compared to their peers without ADHD 30, 31. Text-to-speech programs circumvent this problem by reading aloud printed text for the student rather than the student having to read the text themselves. For example., Weiland (2008) also found that among students with ADHD, Kurzweil 3000 promoted their reading speed and comprehension 13. Finally, individuals with ADHD also frequently have a co-occurring reading disability and Kurzweil through reading aloud printed text may ameliorate difficulties in reading 32 . In a study by Cullen, Keesey, Alber-Morgan and Wheaton (2013) it was found that Kurzweil 3000 helped a student with ADHD develop their sight word reading abilities 33.
 
 
 Expanding the Scope of Research on ATs for Students with ADHD
 Despite ADHD being a risk factor for academic underachievement, the empirical research on ATs to support students with the disorder has been limited and to our knowledge includes only FM systems, MotivAIDER, time aids, iSelfControl and Kurzweil 3000. On the other hand, research supporting the use of ATs for students with learning disabilities is further developed 14, 15, 16. It is necessary for the research examining the efficacy of ATs for students with learning disabilities to expand in order to examine whether these same ATs similarly benefit those with ADHD. What follows describes ATs which support writing, attention and executive functions; domains that are frequently impaired among individuals with ADHD 2, 34, 35, 36, 37.
 
 
 Assistive Technologies Supporting Writing
 Dragon Naturally Speaking allows students to orally dictate words for the computer to then interpret leading to a written composition. Inspiration, on the other hand, guides students in the writing process by generating graphic organizers, mind maps, and by helping students to brainstorm and encouraging their creativity. Once the notes are visually displayed through such means, the program transforms them into an outline which facilitates students’ ability to begin to write. Through this process, users can direct their focus within an expansive topic, organize their thinking, and make connections between the topics and ideas; this in turn facilitates memory 38. Finally, Text Help, like text-to-speech programs, such as Kurzweil 3000, reads the text that the student has written aloud, allowing them to pick up on grammatical errors and structural or organizational flaws.
 
 
 Assistive Technologies Supporting Attention
 There have been several applications that aim to promote attention which may lead to greater levels of productivity. For instance, Attention Exercise is an application that allows the user to doodle. This application, allows the users to simultaneously draw a vertical line with their right hand and a circle with their left hand. Research has found that doodling can promote the ability to focus 39. Further, Focus@Will improves productivity through the use of phase-sequenced playlists of instrumental music whereby users choose from various channels (e.g. classical) and skip tracks found to be a distraction. Also included within this application is a productivity tracker and timer function. Research suggests that enjoying what is listened to is related to test-taker attention performance and that compared to music with lyrics, music without lyrics enhances attention and performance 40, 41. This is consistent with the Moderate Brain Arousal (MBA) model of ADHD which proposes that stimuli eliciting over-stimulation compromises performance 42. Finally, research supports the notion that taking breaks allows individuals to ultimately stay focused for longer periods of time 43. To this end, the application Time Out helps users to take regular breaks by slowly dimming the screen at time internals chosen by the user. The user can choose messages, such as “stretch” to be displayed on the screen during breaks. Once the break is finished (at a predetermined time set by the user) the computer screen fads back in and the user can begin working again. In another app, Focus Booster, breaks are earned by being on-task for 25-minute intervals which in turn improves focus. This is known as the Pomodoro Technique.
 
 
 Assistive Technologies Supporting Executive Dysfunctions
 There are also ATs designed to help students with ADHD which compensate for executive dysfunctions. Executive Function (EF) is defined as “a collection of interrelated cognitive and behavioral skills that are responsible for purposeful, goal-directed activity and include the highest level of human functioning such as intellect, thought, self-control, and social interaction” 44 (p. 42). Common executive dysfunctions among individuals with ADHD that compromise academic achievement may include planning/organization and working memory 45, 46.
 Strategic planning and organization are necessary for successful homework completion and in turn academic achievement. Temple (2013) reported that applications for tablets or phones to ensure homework gets completed, including myHomework and iStudiezpro, are beneficial for some students with executive dysfunctions 38. For example, myHomework can be used with different devices and allows the students to track assignments, homework, tests and classes. Similarly, iStudiezpro, allows users to keep track of grades and assignments as well as provides them with the ability to break down assignments through a schedule planner. Moreover, Soshiku.com, RemembertheMilk.com and Squareleaf are three websites that allow access to tools that assist with keeping track of assignments, saving notes, attaching files, collaborating, e-mail and managing tasks. These websites have also been shown to promote autonomy 47.
 Working memory helps an individual simultaneously hold on to information in his or her mind and continually update the information to form a coherent mental model of what is being read or listed to. Limited working memory capacity directly impairs ability to take notes from a lecture, and similar to planning and organization deficits contributes to poorer written work 48. An example of an AT that may compensate for poor working memory and/or poor handwriting, two common deficits among individuals with ADHD 26, 49, is the Livescribe Pen (LSP). The LSP records audio and simultaneously takes pictures of hand written notes with the LSP. Once uploaded to a computer, the notes and pictures can become synchronized such that the user can replay portions of the audio by tapping on the notes that were taken at the time the recording was made. In other words, students using this pen would not miss information provided orally by the teacher even if they did not make a note of it during the lecture. While it has been found that students with learning disabilities in reading benefited from the LSP 15, it is likely that those with ADHD would also benefit from its use. Thus, it is necessary for future research to assess the relative benefit of LSP use for students with ADHD.
 Furthermore, if ability to take clear and accurate notes is compromised due to poor working memory capacity or handwriting impairments, software programs such as MyScript by Vision Objection may be beneficial 47. This program learns the user’s handwriting and converts his or her notes into a rich text format file which can be edited and printed by exporting it to a word processing program. For less expensive options designed for note taking Schwartz (2014) also cites Notability, Evernote, eNotebook, Note Taker HD, and Penultimate which are applications designed for smart phones or tablets 47. While these popular programs are used by students with ADHD, to the best of our knowledge, there is no research to support their efficacy among this group. Future research should examine the impact of these note taking software’s on the note taking skills, test scores, and recall of individuals with ADHD.
 
 
 Monitoring the Efficacy of ATs
 “RTI has been broadly described as a process in which students are provided quality instruction, their progress is monitored, those who do not respond appropriately are provided additional instruction and their progress is monitored, and those who continue to not respond appropriately are considered for special education services” 50 (p. 159) cited by Bradley, Danielson & Doolittle (2005) 51. Once in special education, within an RTI framework, students with ADHD need to be taught to self-monitor 52. Haraway (2012) suggests that one way to achieve this is for students to complete daily monitoring forms, designed to assess the efficacy of the AT use 52.
 Filling in the monitoring forms allows teachers to: 1) Assess progress on a day-to-day, week-to-week and/or month-to-month basis; 2) Decide on consequences and recognize when progress should be rewarded; 3) Recognize when progress begins to plateau and make needed modifications and 4) Help the student to make the link between the use of their ATs and their academic achievement, promoting their motivation to continue to use them. Table 4 indicates what a monitoring form could look like. However, it is important to recognize that monitoring the efficacy of ATs may be compromised if a student is unmotivated to utilize the AT and/or does not want to cooperate with their teacher and fill in the monitoring form. For instance, many students with ADHD have co-existing behavioral disorders, such as conduct disorder or oppositional defiant disorder that may lead to resisting the help offered by their teacher 53, 54, 55. Thus, the interventions described and the monitoring forms may be only suitable for those students with ADHD who are willing to cooperate with their teachers. Importantly, most students with ADHD, despite a high prevalence of behavioural disorders do want to succeed academically. Consequently, the approaches outlined in this paper would likely be efficacious for many students with ADHD.
 Table 4. An Example of a Daily Monitoring Form that Assesses the Continual Efficacy of the Assistive Technologies Put in Place for the Student
 
 	Daily Monitoring Form 
 	 	Yes 	No 	Comments by the student 	Comments by the Teacher 
 	Time Aid 	 	 	 
 	Did the Time Aid help in managing your time? 	 	 	 	 
 	Did you use your Time Aid more today than yesterday? 	 	 	 	 
 	Do you find your Time Aid easier to use compared to other forms of Time Aids such as clocks? 	 	 	 	 
 	Do you like using your Time Aid ? 	 	 	 	 
 	Personal Frequency Modulation (FM) System 	 	 	 
 	Did the FM system help you in hearing and nunderstanding the teacher? 	 	 	 	 
 	Could the teacher further help you listen to and understand him or her? 	 	 	 	 
 	Do you like using the FM system? 	 	 	 	 
 	iSelfControl 	 	 	 
 	Were you better able to focus? 	 	 	 	 
 	Did you understand what you were supposed to be doing throughout the day? 	 	 	 	 
 	Were you able to correct your behaviour for the most part, when needed? 	 	 	 	 
  
 Concluding Remarks
 Whether a student with ADHD is eligible for special education services, an educator’s role is to teach their students how to compensate for their academic weaknesses by drawing on their strengths. This paper, suggests that certain ATs may be beneficial for students with ADHD in helping them to do just that. In order to select the appropriate AT for their students, teachers need to 1) identify students’ relative academic strengths and weaknesses and 2) understand available ATs. However, many professionals self-report a need for additional AT training and a more collaborative approach between the teacher and other professionals to identify appropriate ATs for a particular student. This would result in teachers remaining current with the evolving technology and provide their students support in compensating for their academic weaknesses. Finally, teachers need to recognize the importance of the coordination of technology between school and home. Specifically, AT training most often occurs within the general education or special education classrooms (Dalton & Roush, 2010). However, it is important that ATs are not restricted to use within school as this could reduce generalizability and involvement by the family. Support needs to be ongoing and across the contexts in which students work 56.
 Furthermore, the use of identical forms of ATs at home and at school will lead to less confusion and promote consistency, fidelity and effective use of the AT 47. Finally, the greater degree of involvement a student has with AT promotes decision-making, positive perceptions of the device, greater engagement, and self-determination, all of which leads to further academic achievement 57, 58, 59.
 In order for RTI to be implemented successfully for students with ADHD, more research is needed supporting the use of ATs among this group of students. ATs may be a key piece of support required by students with ADHD at each tier in the RTI framework. This paper described the existing, but limited, research on ATs that have been demonstrated to be efficacious for students with ADHD. However, future research needs to explore whether ATs that have been found to support, students with learning disabilities or are popularly used but do not have research support also promote the academic success of students with ADHD. It is possible that the combined use of ATs and monitoring forms will begin to put students with ADHD in a better position to succeed academically.
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Table 12: Levels and areas of support forintellectual disabilities

Level of Duration of | Frequency of | Setting of Amount of
support support support Support Professional
Assistance
Intermittent | only as occasional or | usually only | Occasional
needed infrequent | oneortwo | consultation or
classes or monitoring by
activities professional
Limited As needed, | Regular, but | Several Occasional or
but frequency | settings, but | regular contact with
sometimes | varies not usually all | professionals
continuing
Extensive | Usually Regular, but | Several Regular contact with
continuing | frequency | settings, but | professionals at
varies not usually all_| least once a week
Pervasive | May be Frequent or | Nearly all Continuous contact
lifelong continuous | setting and monitoring by

professionals

Source: American Association on Mental Retardation, 2002: Schalock & Luckassen,

2004

Kelvin Seifert and Rosemary Sutton, (2011) Educational Psychology, 3rd edition. licensed under a Creative Commons
Attribution 4.0 International License,
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Three Functional Levels of Autism

written from an autistic perspective

Level 1

Requiring Support
Ineed help navigating a non-autistic world.

Average traits
People may see me as awkward, not
disabled.

I can befriend or date non-disabled
people, but it's hard and 'm often lonely.

I.can handle change, but | prefer routine.

My fidgeting is seen as quirky or
“annoying.”

People may think my developmental
delays are signs of laziness or insecurity.

Please know that

Social interactions are challenging. Please
be understanding and offer help.

I struggle more than | let on.

Meeting others’ expectations is
exhausting. Please be patient.

| deserve respect and support.

Level 2

Requiring Substantial Support
I need help handling everyday challenges.

Average traits
People can usually tell that | have a
disability.

My social life is very limited or
nonexistent.

Coping with change is very challenging.

My repetitive behaviors are noticeably
unusual.

I have significant developmental delays
and will meet milestones late.

Please know that

I may seem inattentive, but | hear and
understand you.

Routines and repetitive behavior help me
feel safe.

Ineed a lot of help coping with stress.
I deserve respect and support.

Level 3

Requiring Very Substantial Support

Ioften need one-on-one support.

Average traits

My disability is very obvious.

I usually only communicate to express
needs or answer questions.

Change and transitions can be unbearably
difficult.

My intense repetitive behavior is calming
and important to me.

I have large developmental delays and
may not meet every milestone.

Please know that

I may seem unresponsive, but | hear and
understand you.

Routines and repetitive behaviors help me
feel safe.

I need help with communication skills.
| deserve respect and support.

These levels aren't clear-cut or permanent. Someone's skills may change.
Stress, environment, and support will impact someone's ability to function.
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AGE

9
10
1
12
13
14
15
16
17
18
19
20
21

Total

From: https://www.education.nh.gov/sites/g/files/ehbemt326/files/inline-documents/sonh/statewide-census-10-1-2022.pdf

New Hampshire Department of Education

Statewide Census by Disability

as of October 1, 2022

AUT DB DD ED H MD D OH O SLD SP TB VI Total
10 0 499 0 8 6 0 22 4 0o 36 0 4 979
112 0 628 0 7 9 0o a7 2 o 378 1 4 1,178
144 2 687 0 15 3 0 34 1 0o 375 1 3 1,265
210 0 79 3 13 7 0 8 2 9 a2 2 3 1,540
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Figure 1. Picture cards for phonemic awareness activity.
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