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Abstract
	This literature review identifies several studies, observations, and researched material regarding the use of technology as an educational tool in both a supportive and primary role in the instruction of children in kindergarten through 12th grade with behavioral and educational difficulties. The material presented will indicate that education delivered via mobile devices and utilizing software designed to promote communication and literacy in serval subjects has proven fruitful with children having special educational needs. In addition, the literature addresses shortfalls, informational gaps, and the need to include other sources in development of educational tools. Finally, encouragement for further research and identification of new approaches to provide quality education to those with special needs is represented in the literature.









  Overview
	Education is a fundamental part of human history and continues to be just as important today as it was then. Education has come a long way from the times where students would etch markings, paint walls, or used papyrus; and with the widespread use of the internet, accessibility of information, and interactive technology education is undergoing yet another metamorphosis. As stated by renowned American psychologist Carl Rogers, “…The only person who is educated is the one who has learned how to learn and change… (Juma, 2020).” All those involved in the educational process from the administration to the student hopes to build a positive and secure future, and that starts with a quality education available to all students. 
Education is the cornerstone of a person’s ability to shape their own future as is noted by Kofi Anon former Secretary-General of the United Nations, “…Knowledge is power. Information is liberating. Education is the premise of progress, in every society, in every family… (Juma, 2020)”.  As societies around the world continue to grow, and education becomes available to children everywhere it is more important than ever that we provide quality education to all learners especially those with obstacles. Given how closely tied our ability to grasp and utilize knowledge and information is to our pursuit of freedom and independence, it is vital that an education of value is provided. 
The purpose of this literary review is to establish the importance of using a combination of educational techniques, technology, educators, and the students themselves to establish an effective learning process. As stated above, education continues to grow in possibilities and reach, and with adaptation students who contend with difficulties in learning can benefit. Given the prevalence, accessibility, and familiarity of mobile technologies (tablets, iPads, and laptops) it only makes sense to utilize them in the educational field. This would not be solely to improve the learning abilities of mainstream students, but also to give students with learning and behavioral issues a level playing field. It is the belief of this author that the future of traditional and distance students with educational obstacles will only benefit from the inclusion of mobile educational technologies, adaptive techniques, effective research, and the input of target students in the development of new learning software.
This literary review will discuss several articles regarding the use of mobile devices, such as, tablets, mobile phones; iPads, and laptops and accessories to deliver effective educational experiences to students with learning and behavioral difficulties. Some of the articles present will also emphasize the importance of utilizing the target audience to develop educational software aimed at providing a rich learning experience to those students that often find difficulty with such activities. In addition, expressing the necessity to combine the discussed technologies and techniques with the individuals plan for learning would produce the best educational results. Finally, the discussed articles will make note of the importance to conduct further research into the policy of utilizing software, devices, and plans at furthering the learning experience of those with difficulties.
Identification of Terms Used
	This literature review will contain several terms that may not be commonly known to those outside the special education community. For clarification and ease of reading, those terms will be defined in this section. Simonson, Smaldino, and Zvacek (2014) utilizes the accepted definition of distance education as, “…institution based, formal education where the learning group is separated, and where interactive telecommunications systems ae used to connect learners, resources, and instructors (Simonson, 2009, 2010) (p.32)”. The Autism Spectrum Disorder (ASD), or sometime Pervasive Development Disorder (PDD), refers to a variety of disorders that share a common core of symptoms related to issues with social interaction, empathy, communication skills, and behavior (Smith, Segal, & Hutman, 2019; Bossavit & parsons, 2018). Another term is Oppositional Defiance Disorder (ODD) and refers to children who have a well-established pattern of anger or irritability, loss of temper, challenging authority figures, and being vindictive to a severe degree for over six months (Ehmke, 2020). Attention Deficit Disorder/ Attention Deficit Hyperactivity Disorder (ADD/ADHD) is defined as a common neurodevelopmental disorder that creates a difficulty for children’s ability to inhibit spontaneous responses in regard to speech and attentiveness, and is commonly developed in early childhood (Smith, M., Robinson, L., & Segal, J., 2019). Individualized Education Plans or IEP’s is a road map for providing the proper support, instruction, and services to children that is developed and approved by the educational management system, educators; and students and their parents (The Understood Team, 2020). The term “Serious games,” as mentioned in the article by Bossavit and Parsons (2018), refers to an interactive technology that was developed to support educational goals by utilizing the dynamic features of digital gaming (De Freitas, 2006). Computer-based learning environments (CBLE) are tools which were once simple and single purposed but have grown to involve complex systems that are learner driven (Crawford, Higgins, Huscroft-d’angelo, & Hall, 2016).
Theoretical Framework
	This review utilizes several theories to explain the importance of technologies and techniques to improve the quality and resiliency of education delivered to learners with difficulties. Education is a dynamic activity that requires various approaches to develop a solid foundation. Much like the theories that will be addressed are the Information Processing Theory, Theory of Interaction and Communication, and a Synthesis of Theories (Lowyck, 2014, p. 3-20; Simonson et al, 2014, p.49). 
	Information processing theory and problem-solving came to be developed during the start of the digital age after the Second World War with a strong affinity towards content (Lowyck, 2014). Lowyck (2014) states this theory relies on an understanding of cognitivism and behaviorism (p.). A cognitivism perspective relates to the learner’s ability to process various amounts of information via short-term (working) and long-term memory to engage in learning without entering cognitive overload (Lowyck, 2014, p.). Where Behaviorism pertains to the behaviors and actions that produce effective learning, and the two combined within the information processing and problem-solving to allow the learner to develop cognitive behaviors for learning through designed tasks (Lowyck, 2014). This theory applies because it comports with the use of computer-based learning in conjunction with developing behaviors and cognitive functions to promote learning as is discussed in the articles by Bossavit & Parsons (2018) and Crawford et al (2016).
	The theory of interaction and communication by Börje Holmberg explained there was value in the way information was delivered by the educator and received by the student (Simonson et al, 2014). In 1985 Holmberg emphasized that distance education provided an environment where interaction between the instructor and learner was free from traditional restrictions that allowed for enhanced enjoyment of the material and affected deeper learning by the student by established seven criteria (Simonson et al, 2014, p. 47). Holmberg went on to expand his theory in 1995 by adding eight additional criteria to his original theory (Simonson et al, 2014, p.47). These latter additions stated the inclusion of educational technologies allowed distance education to be more learner controlled with educators acting in the station of facilitator, and that this freedom encouraged students to venture outside the normal scope of ideas and information to produce a more effective learning experience (Simonson et al, 2014, p. 48). Throughout Holmberg’s theory communication is at the focal point because it allows for an exchange of ideas between instructor and learner, and that open approachable communication lead to the best experiences where the student directed the learning experience and the teacher guided them in a supportive role (Simonson et al, 2014, p. 48). This theory emphasizes the need to create an enjoyable learning experience for both learner and educator, encourages didactic communication from an instructor that was supportive of the learner’s individual pursuits, and allowed for the inclusion of student’s ideas and input into the process to develop a more lasting understanding. These are a few common themes among the reviewed articles 
	Finally, this review applies Hillary Perraton’s a Synthesis of Theory to establish that education requires a flexible approach to be effective in use (Simonson et al, 2014, p49). Simonson et al (2014) states that Perraton utilizes a combination of communication, diffusion, and philosophy theories of education to developed fourteen statements broken down into three sections (p. 49). The first section consisting of five statements deals with the flexibility, projectability, and affordability of distance education to take full use of its potential learning capabilities (Simonson et al, 2014, p. 49). The second and third sections deal with communication and methodology, addressing distance educations capability to provide and encourage dialog using available and developing technologies, and the wide range of multi-media to affect deep learning (Simonson et al, 2014, p. 49). Again, this theory encompasses parts of the above-mentioned theories, and is reflected in the below articles.

Tools, Applications, and Actions
The articles reviewed discuss serval mobile computing tools utilized to assist in conduct of enhancing the learning experience for children with learning difficulties and their peers, in addition, these articles also discuss tools educators and researchers used to recognize the strengths and weakness of utilizing technology and software to impact student progress. Some of the mobile computing devices utilized were iPads, tablets, smartphones, desktop computers and laptops; and Assistive Technology Devices and Speech Generating Devices (Bossavit and Parsons, 2018; Chambers, Jones, McGhie-Richmond, Riley, May-Poole, Orlando, & Wilcox, 2018; Crawford et al, 2016; Hayes, Hirano, Marcu, Monibi, Nguyen, & Yeganyan, 2010; Herodotou, 2018; Johns, Crowley, & Guetzloe, 2002; Tan & Alant, 2018). Software applications are also used in conjunction with available educational tools (Bossavit & parsons, 2018; Chambers et al, 2018; Tan & Alant, 2018) . Some applications discussed are the multi-sensory technology and Universal Design for Learning (Chambers et al, 2018), and Touchchat™ application used in SGD tools (Tan & Alant, 2018). The applications of these technologies were applied to serval subjects such as geography, mathematics, communications, and social interactions (Bossavit and Parsons, 2018; Chambers et al, 2018; Crawford et al, 2016; Hayes et al, 2010; Herodotou, 2018; Johns et al, 2002; Tan & Alant, 2018). They explained that the growth in availability, usability, and adaptability of educational technologies, software; and devices help to facilitate learning for those with learning difficulties (Bossavit and Parsons, 2018; Chambers et al, 2018; Crawford et al, 2016; Hayes et al, 2010; Herodotou, 2018; Johns et al, 2002; Tan & Alant, 2018).

Literary Review
	In an article by Bossavit and Parsons (2018) called, “Outcomes for design and learning when teenagers with autism codesign a serious game: A pilot study”, the authors discuss a study created to determine the importance of utilizing teenagers with autism to help develop educational games targeted at teaching young students with ASD geographical subjects. The importance of instructing children with ASD to cooperate and collaborate to achieve educational goals not only improves the learning aspect of instruction, but also the importance of social interaction and integration of peers and others. Bossavit and Parsons (2018) note that integration of serious games into mainstream education has shown progress with students retaining information. The authors expressed the importance an educational protocol of layering engagement and social behavior, enjoyment and motivation, and geography knowledge and coding to create an effective educational “sandwich” (Bossavit and Parsons, 2018). The study did note some areas of issue (Bossavit and Parsons, 2018): 1) as students became more comfortable with the game, they began to ignore some of the game aspects; and 2) students with ASD had preferences over which interactive game mode they utilized most effectively. Ultimately Bossavit and Parsons were pleased with the results of the pilot study, noting positive social interactions between students with ASD and effective learning experiences (2018). Also, they (the authors) expressed a need to continue to conduct research on serious games developed by individuals with ASD and their application in the educational field (Bossavit and Parsons, 2018).
The next article by Chambers et al (2018), “An exploration of teacher’s use of iPads for students with learning support needs,” illustrates the potential of utilizing mobile technology to support learning needs for all students Kindergarten through 12th grade. The specific focus of the authors was the iPads application to benefit children with IEPs (Chambers et al, 2018). This study was conducted over a expansive geographic area including schools from the United States, Canada, the United Kingdom, and Australia (Chambers et al, 2018). Chamber et al (2018) expressed the use of iPads in education were effective in assisting students with language-based disabilities, producing literacy and social goals, and assisted in establishing positive self-monitoring in students with ASD. Data for this study was collected via www.surveymonkey.com and www.fluidsurvey.com containing questions regarding consent and demographics, aspects of utilizing iPads, and benefits and drawbacks (Chambers et al, 2018). Chambers et al (2018) explains there exists difference in practices of how the iPads are used in education, however, overall the devices are Being used in a way that positively impact learning.
	The article, “Students’ use of support tools in mathematics,” by Crawford et al (2016) examines the effectiveness of CBLE tools to educate students in the 4th through 6th grade in mathematics. The authors stated that a six-week lesson plan utilizing CBLE was created to supplement the core instructions that were given to students in a traditional class setting Crawford et al, 2016). Crawford et al (2016) noted that their research supported previously conducted studies that suggests mathematics classes utilizing CBLE were more effective than those that did not, and that certain support aspect of CLBE were more effective than others to increase the effectiveness of learning. Another note of the authors states that prior research into CBLE focused mainly on quantitively data with small samplings, and further research using larger sample sizes as well as other informative data should be used to develop a more meaningful explanation of CBLE’s impact on learning (Crawford et al, 2016).
	In “Interactive visual supports for children with autism,” the authors Hayes et al (2010), discuss the importance of visual support to promote language development and increase learning in children with ASD or PDD. Hayes et al (2010) state their paper focused on qualitive research aimed at the needs of the caretakers of children with ASD, and based on the results designed three interventions for interactive visual support needs. Through their observations Hayes et al (2010) noted four categories for visual support tools: prompting, selection, mediated speech, and basic communications. Hayes et al (2010) stated that simple cards were often difficult for teachers and caregivers to effectively utilize when engaging children with ASD, and therefore a move towards augmented communication devices as a semi-permanent solution for all to utilize. The authors noted that streamlining, consistency, and inclusion of end users (children with ASD and their caretakers/educators) where necessary in future research (Hayes et al, 2010).
	The article “Young children and tablets: A systematic review of effects on learning and development,” by Herodotou (2018) took a systematic approach to reviewing data pertaining to the impact of touchscreen devices young learners and their development. Utilizing databases that were grounded in the fields of psychology and education, the author attempted to critically determine possible explanations for the corresponding effects (Herodotou, 2018). Herodotou (2018) posits that their review can be of great benefit to a wide variety of sponsors such as, students, parents, educators, those involved in the field of research and development; and even policy makers. This benefit is in the form of insightful disclosures as to which mobile applications will produce effective results regarding young children’s learning and development, and under what conditions this can occur (Herodotou, 2018). The hope is that work of this nature will inspire other educational researchers to pursue this topic leading to further advancement in mobile pedagogical technologies.  Herodotoud (2018) discusses the concern for the limitations of memory based on age regarding two-dimensional media (i.e. touch screens), more specifically the lack of transferability between two-dimensional media and three-dimensional context (2018). The author discusses incorporating additional prompts to alleviate this issue (Herodotou, 2018). Herodotou (2018) notes that the information presented does contain results that are in contrast to the long-held concepts of “screen-time”, and benefits of three-dimensional interactions. The author supposes some of the constraints experienced by young learners may be due to issues with working memory and cognitive load.
	Johns et al (2002) in their article, “Planning the IEP for students with emotional and behavioral disorders,” discusses the individual education plan or IEP. The authors state that the IEP is the hearthstone of the special education program (Johns et al, 2002). Johns et al (2002) in their article expresses that IEP’s takes on a whole-part approach by assessing initial performance, stating the goal, allocating resources, evaluating on the go, and adapting to new information. The study emphasizes taking on a “village” approach to educating students, and the authors are responsible to note that IEPs require the flow of information to be constant and sufficient to develop solid plans (Johns et al, 2002). Johns et al (2002) stresses without evaluations instituted on a planned schedule to support the changing growth and needs of the student and educators there will be stagnation of the learning process
	Tan and Alant (2018) through their article sought to determine if children with ASD could further their ability to communicate through peer-to-peer interactions involving instruction. The established goals of this work were to fix communications between ASD children and their non-autism peers increased in relevancy, determine whether spontaneous acts of communication increase, and establish if the non-autism peer become more independent during the communications with ASD students (Tan & Alant, 2018). The goal of the authors is to develop a rich educational experience in regards to mathematics; and they explain how the use of education technologies such as, the Augmentative and alternative communication (AAC) systems and speech-generating devices (SGDs) are ways to enhance the verbal abilities and classroom participation (Tan & Alant, 2018). Utilizing mobile technologies and applications the researchers set out to determine its impact on those with ASD and their non-autism counterparts, the researchers used a number of measures to determine that effectiveness such as, researcher-peer and peer-student prompts, and communication acts (Tan & Alant, 2018). Although the researchers did admit to a major limitation, they felt that the experiment would be repeatable on a larger scale (Tan & Alant, 2018).
Strengths and Positives
Bossavit and Parsons (2018) note in their article that serious games have shown positive effects regarding non-ASD students’ abilities to learn in a traditional mainstream setting when used as a support tool (Chambers et al, 2018; Crawford et al, 2016; Hayes et al, 2010; Herodotou, 2018; Johns et al, 2002; Tan & Alant, 2018). Chambers et al (2018) stated the applications of mobile technology has had positives impacts on enhancing the educational experience of students with learning support needs, and students often express positive feelings regarding their inclusion in the learning process. Electronic Support Tools such as hyperlinks, calculators, closed captioning have shown to have a positive effect of students according to Crawford et al (2018). Given the success with children without learning issues, it is exciting to apply the same principles to children with learning obstacles. This article focuses on the educational needs of autistic children, specifically regarding support through visual stimulus to focus ASD students and promote language skills. They posit the integration of personal mobile devices could assist educators in supporting their special needs students. They emphasize the
importance of these educational techniques and technologies to create a robust learning environment (Crawford et al, 2016)
Weaknesses and Things to Improve
Bossavit and Parsons (2018) state that there exit several issues, but note that two complications stood out: 1) as ASD students became more comfortable with the game they began to pay less attention to certain aspects of it, and 2) there was a noticeable difference in acceptance of interfaces related to the game. In the article by Crawford et al (2010) they noted some of the constraints associated with educating students whom have difficulties learning are time and feasible applications. Herodotou (2018) discusses the concern for the limitations of memory based on age regarding two-dimensional media (i.e. touch screens), more specifically the lack of transferability between two-dimensional media and three-dimensional context and advises incorporating additional prompts to alleviate this issue. John et al (2002) are responsible to note that IEPs require the flow of information to be constant and sufficient to develop solid plans. Many of the articles stressed a need for broader research studies with larger sampling sizes, and were sure to note that flexible controls and criteria would need to be implemented to maximize data (Crawford et al, 2016; Hayes et al, 2010; Herodotou, 2018; Johns et al, 2002; Tan & Alant, 2018).
Discussion
	The above article was chosen due to the fact that it illustrates the importance of feedback, inclusion, and participation of the target audience in development of educational technologies. They note there is a growing interest in the research and application of mobile technologies and software to supplement learning needs. The author posits that their review can be of great benefit to a wide variety of sponsors such as, students, parents, educators, those involved in the field of research and development; and even policy makers (Chambers et al, 2018; Crawford et al, 2016; Hayes et al, 2010; Herodotou, 2018; Johns et al, 2002; Tan & Alant, 2018). The author notes that the information presented does contain results that are in contrast to the long-held concepts of “screen-time”, and benefits of three-dimensional interactions (Chambers et al, 2018; Crawford et al, 2016; Herodotou, 2018; Tan & Alant, 2018). The author supposes some of the constraints experienced by young learners may be due to issues with working memory and cognitive load (Herodotou, 2018). 
Summary
	The purpose of educational technology and software are enhancing the learning experience of all those involved in the educational. Technology continues to grow scope and given the frequency, availability, and understanding of mobile and assistive technologies such as, tablets and smartphones, laptops; and assistive technology devices it stands to reason their importance to utilize them in the educational field (Bossavit and Parsons, 2018; Crawford, Higgins, Huscroft-d’angelo, & Hall, 2016). It is important to keep aspirations within perspective and remain grounded in the notion that education is a continuously fluid idea being maintained through adaptation. Like the other articles this shows the growing need to expand the use of mobile technologies to educate students. More specifically, students with learning needs such as, IEPs and ASD.  Like the other chosen articles, this article explains the importance of integration of educational technologies into the individual students learning plans. This would not only improve the learning experiences of mainstream students, but also students with learning and behavioral issues. It is my belief that the future of education for students with and without learning obstacles will only benefit from the inclusion of educational technologies, adaptive techniques, effective research, and the input of target students in the development of new learning software.
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