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ABSTRACT 
 
 
This paper outlines the analysis and design of the CineTouch learning tool, an immersive video 
environment designed for large-format touch-screens. The purpose of the tool is to support 
therapists and classroom instructors working with students facing language impairment in special 
education contexts. This design project and its associated research and analysis have been 
performed in collaboration with one New Jersey school specializing in the treatment of 
individuals with Autism Spectrum Disorder (ASD). The CineTouch prototype tool is a DVD-
based hypermedia application compatible with typical school-based operating systems. Users 
navigate video environments along with educators for the purpose of building social language 
skills and transferring language concepts to novel environments.  
 
 
 
 
 
 
SPECIAL THANKS 
 
 
The author wishes to thank the administration, educators, and students involved with the ongoing 
development and testing of this design. In addition, a special thanks to faculty in the program of 
Educational Communication & Technology at NYU, and to Robert Lazo for his support in 
several design areas. 



 

Draft 3.0 Page 3 7/15/12 

3 

 
 
 
Contents 
 
 
I.  Introduction  ……………………………………………………..……….  4 
 
II.  Problem Analysis 
 A. Overview ………………………………………………………….  6 
 B. Context of the Instructional Problem  ………………..……………  10 
 C. Learner Characteristics  …………………………………………… 11 
 D. Symptoms of the Instructional Problem ………………..………… 12 
 
III. Intervention 
 A. Theoretical Approach  ………………..…………………………… 13 
 B. Related Design  ………………..…………………………………... 23  
 C. Instructional Goals  ………………..………………………………. 26 
 
IV. Design  
 A. Design Goals ……………………………………………………….. 27 
 B. Media Choice  ………………..…………………………………….. 27 
 C. Information Architecture ………………..………………………….. 29 
 D. Interaction  ………………..………………………………………… 31 
 E. Evaluation ……………………………………………………………  40 
 
V.  References …………………………………………………………………..  44 



 

Draft 3.0 Page 4 7/15/12 

4 

Introduction 
 
As a graduate student I attended a lecture/demonstration in Assistive and Adaptive Technologies. 

The individual giving the lecture had a subject join him, a young boy roughly two-and-a-half 

years old, who suffered from a Traumatic Brain Injury. The boy had very limited fine-motor 

skills, sat in special chair that braced his torso to keep him upright, and had no verbal language 

ability. The learning tool the lecturer was about to demonstrate was a piece of software intended 

to practice choice-making to exercise the cognitive ability to process cause-and-effect. The 

software, however, was hardly the highlight of the event. Prior to introducing the computer-

based environment to the young child, the lecturer initiated a playful exchange of blowing 

bubbles toward the boy, a very common prop used in all kinds of therapy that served, for him, to 

build rapport and focus the child on the critical task of social exchange and joint-attention. The 

boy quickly transformed from a frightened, anxious “subject,” to what he was in real life, a 

gleeful young boy. Each time the lecturer dipped the bubble wand into the jar he called the boy’s 

attention back to the process, the boy would pause in anticipation as the wand was drawn from 

the jar and, finally, break into his signature set of physical responses for “joy” as the bubbles 

floated overhead and popped on his nose.  

 

Even though I had seen the process, and probably participated in it as young boy hundreds of 

times, it was now more impressive than I had ever realized. For one, it was the best embodiment 

of an educational interactive that I had ever witnessed and, perhaps not surprisingly, it had no 

wires, buttons, or suped-up interface. Second, I was taken by the powerful effects of this 

interaction on the young boy’s emotion, and subsequent motivation to learn, and the powerful 

implications of this exchange as evidence of the importance of continued research and design in 

this area of educational interactives. And finally, I was enamored of the complex cognitive delay 

that prevented the young boy from expressing his excitement with words – it puzzled me that, 

having engaged in all parts of this process so typically, the boy was not calling out for “more 

bubbles,” “popping bubbles,” “blow,” “round,” “pretty,” and suddenly so many things previously 

understood only theoretically, about the process of meaning making and the intersecting 

dimensions that impact the acquisition of knowledge (or, in this case, language), came to life. 
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The following design document reflects the most recent conceptual iteration of the CineTouch 

learning tool, a DVD-based video application for use with large-format interactive whiteboards.  

While the CineTouch system has potential for a wide range of applications, the prototype system 

described here arose out of a very specific instructional context (in part, described above). The 

tool described here has three major intentions: 

 
1) to utilize the interactive affordances of available technology to connect kinesthetic 

experience with learners’ mental model of language; 

2) focus learners on highly contextualized representations of authentic environments for the 
purposes of broadening lexical references, and “generalizing” or transferring language to 
novel environments; and 

3) provide a therapy (or learning) environment that is highly engaging to the learner, which 
encourages inquiry and exploration for the purpose of stimulating language use and 
refining specific social language skills, e.g., joint-attention. 

 
This document covers three major areas: analysis of the educational problem that this design 

intends to address; notes on the design concept; and the specific interactive and interface 

description (in its most current phase). 
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Problem Analysis 
 
Overview 

Professionals working in special educational environments – including teachers, reading 

specialists, occupational therapists, and speech/language pathologists – face innumerable 

pedagogical challenges. Constantly negotiating the dual-constraints of the cognitive and physical 

abilities of individual learners (and the variance of these abilities from one learner to the next), 

educators modify and adapt heuristics in therapies and lessons to best match the young people 

they serve.  

 

In these specialized environments, young learners live with a broad range of cognitive and 

physical impairments that, when considered in combination, create extremely unique challenges 

for learning. Consider, for example, a child living with severe disorders that present constraints 

to their physical and cognitive development, both. Common for these young people are an array 

of barriers to achieving instructional and developmental milestones that are often taken for 

granted when considering “typical” learners at an equivalent age. Prevalent among these 

populations are severe language and reading delays; challenges in comprehending social norms 

and cues; atypical sensitivity to sensory stimulation; and lack of control and coordination of 

motor functions critical to success in typical learning environments. Among these learners, 

common conditions (often presenting themselves in combination) are: Cerebral Palsy (CP), 

Autism Spectrum Disorder (ASD), Attention Deficit Hyperactivity Disorder (ADHD), Traumatic 

Brain Injury, and countless lesser-known diagnoses.  

 

Consistent with the diversity of the learners described above, the vastness of known disorders 

being diagnosed among them – and again, often in combination – is a startling reality. One 

classification of disorders among these learners, especially in children with Autism, is 

Communication Disorders, and within this classification, yet another array of more specific 

categories of language impairment exist. Briefly, learners often exhibit delays or impairment in a 

number of areas: receiving language, expressing language, producing the sounds associated with 

language, and a number of related issues each with its own diagnosis (American Psychiatric 

Association, 1995). While it is outside the scope of this document to explore the full extent to 

which each of these communication disorders impacts life and learning beyond one’s first few 
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years of education, it can be safely stated that children’s acquisition and mastery of language is 

of utmost importance to their construction of knowledge, social interactions, and overall quality 

of life. The purpose of this project is to present a learning tool that, when incorporated into 

standard pedagogical/therapy-based strategies and practices, addresses the common challenge of 

language development among these learners, specifically (but not limited to) those diagnosed 

with Autism Spectrum Disorder (ASD). 

 

The following factors are critical to understanding the learning problem discussed here, 

individually, and in close relation to one another: 

 

1) the unique and variable characteristics of learners with ASD; 

2) the impact of developmentally delayed social function on language development; and 

3) the strategies, methods, and goals of language specialists faced with the challenge of 

language impaired learners. 

 

In the sections that follow, each of these elements will receive only the attention necessary to 

understand this learning problem relative to the CineTouch design; however, much outside 

research has been compiled in each of these areas and can be reviewed using the bibliography of 

this document.  

 

It is important to understand that because much of the research and conceptualization for this 

design has been performed in close collaboration with practitioners in Speech/Language 

Pathology, many of its core principles and assumptions have been based on, or crafted in 

accordance with, the models and frameworks of that field. One of these models, SCERTS, 

(Social Communication, Emotional Regulation, and Transactional Support) (Prizant, Weatherby, 

Rubin, Laurent, & Rydell, 2006) is a widely utilized resource for practice and assessment in the 

field, and provides a helpful organization for language development as a three-stage continuum.  

  

The first stage is the Social Partner stage, in which children communicate intentionally 
before language emerges through gestures and vocalization. The second stage is the 
Language Partner stage, in which children acquire and begin to use symbolic means to 
communicate shared meanings, such as oral language, sign language, picture symbols, 
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and so forth. The third state is the Conversational Partner stage, in which children 
acquire more advanced language abilities and social awareness of others, which allows 
for extended sequences of communicative exchange, and greater sensitivity to others’ 
perspectives and emotions. (Prizant et al., 2006, p. 20) 

 

If we reflect on the learner presented in the introduction to this document, and incorporate the 

stages above to think more about the broader learning problem at hand, it becomes easier to 

isolate the design challenge primarily (although not without exception) to the second, Language 

Partner, stage of the continuum. More specifically, in the case of many learners, the challenge 

lies at the segue between the first and second stages during the acquisition of symbolic 

communication. Two critical transitions take place here: the transition to first words, and the 

transition to word combinations (Prizant et al., 2006, p. 31). Consistent with any continuum, 

these critical phenomena of the second stage rely enormously on the outcome of development in 

the first. 

 

In the case of the Autistic learner (described in more depth later in this document), the challenge 

of adopting symbolic language and moving beyond the second stage described above, is largely 

attributed by professionals to discrepancies between social and communicative aspects of their 

development, as outlined by the American Psychiatric Association (1995, p.66) among other 

clinical groups, and evidenced in a number of different documented limitations (described later). 

The problem with regard to language development is twofold: first, learners are limited in their 

capacity to build mental representations for their interactions with the world as a result of 

impaired socio-linguistic function (a critical step for building the lexicon); and, two, has 

difficulty disassociating words, once learned, from the context of the interaction from which they 

were derived and applying them to new contexts elsewhere.   

 

To address this learning challenge, the author will present a video-driven, hypermedia 

application that utilizes the touch-screen technology SmartBoard. The design works to harness 

the interactive affordances of a widely available classroom technology to connect kinesthetic 

experience with learners’ mental model of language, focusing learners with uniquely sensory and 

kinesthetic motivations and delayed cognitive function on contrived, but authentic environments 

for building and generalizing language.  
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The proliferation of SmartBoard in specialized educational environments presents exciting 

new instructional design opportunities at the intersection of special education and the fast-

evolving world of interactive technologies. The intention is to build a learning environment that 

will: capitalize on the unique motivational effects of sensory stimulation for the learner; provide 

“virtual access” to rich contextual environments for therapy aimed at building a variety of 

language skills; and, allow for both self-discovery and facilitated discovery of the environment.   

 

It cannot be overstated that, in the case of the learner being considered here, language 

development relies heavily on the educators’ ability to bring the authentic contexts of language 

to the learner in motivating ways, not to replace the physical (or sensory) experiences necessary 

at early phases of development, but to supplement them at a point where it has been determined 

that the individual’s language development is, in fact, “delayed” by clinical diagnosis. The 

purpose is not to try and manifest physical knowledge, the way Piaget (1969) may have described 

it, through artificial or virtual means, but to utilize the affordances of technology to create 

representations that, when combined with interaction, help learners at a stage where the 

generalization or transfer of physical knowledge onto novel situations presents a serious 

challenge.  

 

Finally, it is important to acknowledge here that the learning problem described in this 

document, and potential strategies for addressing this challenge by use of this design, can and 

may have numerous implications for teaching and learning in environments with 

developmentally typical learners in addition to the population who have inspired the design. In 

this iteration, we are describing an application designed specifically for the user detailed.  
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Context of the instructional problem 
 
The instructional problem addressed with this design takes place predominantly in the formal 

learning environments of special education. The context of the challenge manifests in three 

common institutions: first, special education classrooms and therapy spaces provided by public 

school districts; second, private daytime schooling institutions designed specifically for physical 

and cognitive disabilities; and lastly, full-time residential, combined healthcare and schooling 

institutions. Classroom size varies widely based on geography and other variables, but is most 

commonly sized for multiple students to freely operate motorized wheelchairs and other mobility 

devices. Typical in these classrooms, or in other multi-purpose spaces for teaching and therapy, 

are SmartBoard wall-mounted or easel-with-caster systems (and appropriate LCD projection 

devices that are often ceiling mounted, if necessary). 

 

As mentioned earlier in this document, students in severely atypical special education classrooms 

vary widely with respect to both physical and cognitive abilities. Commonly, students are 

grouped by cognitive abilities among classes, however, the use of the design described here 

would aid most effectively in one-on-one (and perhaps small-group) learning and therapy 

sessions facilitated by special educators, one-to-one aides, and specialty therapists, e.g., language 

or reading. Learners with limited physical abilities characteristically will use any combination of 

mobility aide – including motorized or non-motorized chairs, crutches, or other walking supports 

– augmentative communication device(s), and related healthcare instruments such as heart 

monitors or tracheotomies. Finally, special education classrooms accommodate roughly the same 

age-range as a typical K-12 environment, but will often include Pre-K services.  

 

With special regard to the learning context as it relates to touch-screen technologies, it is 

important to note that learners with limited fine-motor skills will often use assistive devices such 

as synthetic pointers that connect to a part of the body, or often optical or other sensors to aid in 

the “touch process.” 

 

Subject Matter Experts (SME’s), from whom much of the “need” for this project has been 

synthesized and whose collaboration is critical to its development, practice as Speech/Language 

Pathologists (SLP), reading specialists, and general educators at one school in northern New 
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Jersey. The school, whose name will be kept confidential, is a private, non-profit school 

approved by the New Jersey State Board of Education, serving children facing learning, 

language and social challenges, ages 3-21, with a special focus on learners with ASD.  

 
 
Learner Characteristics 
 
In analyzing characteristics of this range of learners it is clear that a vast number of 

considerations must be made. Critical to this design, learners in the context of the instructional 

problem (described above) will also exhibit the following characteristics (singly, or in varying 

combinations): 

 
• Learners vary in age, but typically will fall between 2 and 18 years of age. Cognitively, 

with respect to language (and, perhaps, other areas) however, learners can be associated 
with typical learners between the ages of 2 and 6. 

 
• Learner often exhibits atypical processing and/or integration of sensory information. 

Sensory information can work to calm and focus some individuals, or in contrast, distract 
and cause discomfort for others. 

 
• The learner considered here might be “nonverbal.” It is important to distinguish between 

nonverbal and delayed-language learners. Nonverbal refers to the physical inability to 
produce speech sounds. Learners who are nonverbal, however, do experience language 
development, and are equally “at stake” when faced with language delays.  

 
• Learners may have language delays in either (or both) expressive and receptive manners. 

Expressive language, consistent with its name, is the learner’s ability to produce 
meaningful speech, i.e., from the inside out. Receptive language refers to the individual’s 
comprehension of language, i.e., from the outside in.  

 
• Learners (again, as described in the context above) have varying degrees of gross- and 

fine-motor abilities. 
 

• Finally, learners exhibit atypical cognitive ability. Generally speaking, cognitive 
behaviors, processes, and operations function below age-level of the learner. In addition 
to language development, learners will often face challenges in numerous areas of critical 
knowledge acquisition.  
 



 

Draft 3.0 Page 12 7/15/12 

12 

Symptoms of Problem  
 
Below, some but not all of the symptoms of the problem described above are listed to further 

ground the context for this group of learners: 

 

1. Learners demonstrate difficulties relating language to objects, e.g., nouns like ball, tree, 

or leaf unless in the original context where it was learned.  

2. Related to symptom 1, learners often exhibit difficulties in generalizing associations 

between words and pictures to novel situations, e.g., a learner who recognized the word 

for “tree” from a line-drawn graphic will often have trouble identifying a tree in another 

context. 

3. Learners often exhibit “attending” deficits – unable to focus on specific aspects of an 

experience long enough to generate word associations and schema for a broader lexicon.  
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Intervention 
 
 
Theoretical Approach 
 
 Language and Experience 
 
There is much speculation about the true determinants to the phenomenon of language 

acquisition and at least a 50-year-old body of research and literature that documents the course of 

these studies. In the past ten years, studies in behavior genetics have even produced a promising 

body of evidence establishing a genetic basis for a child’s inheritance of language (Dale, Dionne, 

Eley, & Plomin, 2000; Reznick, Corley, & Robinson, 1997). Much like the broader world of 

educational and developmental theory, however, scholars exploring the phenomenon of language 

acquisition have done it from one of two predominant underlying approaches: the first, a 

conceptualization where language acquisition happens as a mental process between an individual 

and their environment; the second is more focused on the role of social contexts as systems 

surrounding the child, which, in turn, shape language (Hoff, 2006, p.56).  

 
These paradigms of internal and external correlations to this phenomenon have been applied 

individually (and in combination) to a variety of learner types and cultural circumstances too 

broad for the scope of this paper. What can clearly be gleaned from a review of this literature, 

however, is a widely understood theme in language acquisition that “a child’s skill at learning 

first words depends in part on his/her ability to recognize a relationship between what people say 

and the observable nonlinguistic context” (Olswang, Bain, Dunn, & Cooper, 1983, p.192).  

 
One theoretical framework that further substantiates this relationship from the broader 

perspective of cognitive development (and one that is still used as a guidepost for many 

practitioners and scholars of language science) is Jean Piaget’s theory of developmental stages 

and knowledge types. His first two developmental stages, both Sensorimotor and Pre-

operational, bear a critical relationship to what he termed Physical Knowledge (Piaget, 1969), or 

a learner’s knowledge about objects in the world, which can be gained through their perceptual 

properties (Driscoll, 2005, p.191). As described in his (1969) stages of development and related 

types of knowledge, physical knowledge is a vital commodity in a learner’s progression from 

sensory to preoperational stages. The establishment of this physical knowledge, according to 
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Piaget, is a critical pre-cursor to the development of schema, or long-term perceptual guideposts, 

that later work to develop language and other complex operations.  

 
But while a general sense grows about best practices for supporting language acquisition in 

typically developing children, scholars, practitioners, and parents continue to explore the atypical 

course of how to support developing language in a child who is language impaired. As a typical 

child realizes the linguistic-nonlinguistic relationship through the course of their experience in 

the world, a language-impaired child encounters difficulty. Olswang et al write, “For this group 

of children the nonlinguistic and linguistic cues must be presented in such a way as to highlight 

the relationship between them” (1983, p.193). It is here that the CineTouch design is posited as a 

viable strategy.  

 
Since language-impaired children do not acquire language from normal exposure to the 
environment, it becomes critical that therapeutic procedures employ the best possible way 
of systematically presenting objects and events, highlighting the criterial features of these 
items, and pairing them with their verbal/linguistic referents. As in normal language 
acquisition, the primary forms of presenting nonlinguistic referents in a therapy setting 
are through action on objects (i.e., object manipulation) or picture identification. 
(Olswang et al, 1983, p.193) 

 
In this case, fostering language development for language-impaired children commonly places 

practitioners in formal education settings (Speech/Language Pathologists, Special Educators, and 

aides) in the role of instructional designer – factoring individual learners’ physical and cognitive 

needs into a structured plan where the goal is to create experiences with appropriate scaffolds to 

ensure that linguistic connections are being supported in non-linguistic contexts. More about 

these linguistic-nonlinguistic connections will be discussed further in the following pages on 

Dual Coding Theory (DCT), but it is important first to note the long-standing role (and yet 

undiscovered possibilities) of instructional technology in the construction of these learning 

experiences.  

 
As noted by Smith, Ragan, & Tillman (1995), “altering the availability and quality of experience 

through technology is not a particularly new thing. In the 1930’s and 40’s, the progressivist 

movement sought to improve education through a great concentration on student’s experiences” 

(p.560). In their paper, Smith et al trace the long evolution of the anticipated impact of Virtual 

Reality, Simulation, and the “artificial experience” on the world of education. The group cites 



 

Draft 3.0 Page 15 7/15/12 

15 

technologies tracing back from Apple IIe’s earliest flight simulators to what, at the time, were 

only nascent stages of web-based multi-user simulation games and experiments. However, what 

the group points out that is also integral to the CineTouch design and circumstances of the 

learning problem presented here, is the need for instructional technologists to mindfully balance 

the other-worldly capacities of new technology for simulating experience and the necessities of 

learning environments to provide guided, relevant, and systematically presented information. 

That is, while many technophiles will enamor themselves with hi-fi representations of 

“authentic” worlds, others must carefully analyze their affordances and negotiate the most 

effective uses with a purview of both instruction and situated cognition in mind. “Instruction 

may be seen to reside between two poles: experience and information, and should involve a 

process that involves both sources of learning, as the situation requires…” they continue, “we 

describe instruction in this arena, to be the facilitation of contrived experiences” (p.561).  

 
Smith et al present a model for the “experience to information continuum” in Figure 1 (Smith et 

al, 1995, p.559). This model is extremely helpful in realizing the role of the Cinetouch 

environment. In this model, the type of therapy being described should fall conceptually 

somewhere toward the middle of the continuum. Its purpose being not to “virtualize” the early 

sensory experiences that lead to first words, but to contrive experiences where learners can 

practice the later skill of generalizing words onto novel situations.  

 
Figure 1  

 



 

Draft 3.0 Page 16 7/15/12 

16 

 Working Memory, Multimedia, and Language Development 
 
So far in the course of outlining the theoretical underpinnings of the CineTouch design, 

hopefully a clear case has been made for the usefulness of the contrived experience that this 

combination of technologies make possible in the context of language acquisition for language-

impaired children. However, the contrived experience is merely a starting point from which to 

conceptualize the usefulness of the tool for learners and educators. Another theoretical force in 

the design of CineTouch lies in its ability to support connections between verbal and visual cues 

(and vice versa) in common transfer environments.  

 
Critical for understanding this attribute of CineTouch is a basic outline of some of the 

surrounding theoretical landscape of processing and memory from which the design was 

conceived. First, the term working memory “refers to a brain system that provides temporary 

storage and manipulation of the information necessary for such complex cognitive tasks as 

language comprehension, learning, an reasoning.”  (Baddeley, 1992, p.556) And while several 

theorists have constructed models for what Baddeley (1992) calls a tripartite structure theory, it 

is only significant that we acknowledge here a few basic themes of that structure that have been 

used and modified by a number of scholars including Clark and Paivio. Most crucial is to 

acknowledge two independent systems in the working memory: 1) a visio-spatial (or non-verbal) 

system, and 2) the phonological loop (or verbal system). In relation to the aforementioned, Clark 

and Paivio (1991) and others have posited a process of Dual Coding to explain the phenomenon 

of associative processes between these two systems. “Dual coding theory (DCT) explains human 

behavior and experience in terms of dynamic associative processes that operate on a rich network 

of modality-specific verbal and nonverbal (or imagery) representations” (Clark & Paivio, 1991, 

p.149). The following is a basic graphic illustration of this model.  
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Figure 2 

 
 
The purpose of this paper, rather than presenting a deep exploration of the nuance of DCT, is to 

surface an important pedagogical strategy that maps directly to some of the theory’s central 

characteristics. First, a key theoretical assumption that underpins the CineTouch design is the 

acknowledgement of DCT’s dual-systems approach to processing in working memory. As 

outlined by Clark and Paivio, “A DCT model, in essence, consists of hypothetical networks of 

verbal and nonverbal representations and descriptions of the mediating patterns of activation 

(i.e., the states of the network) that intervene between stimulus and response events” (1991, 

p.157). That is, according to these and other theorists, once moving beyond a purely sensory 

stage of experience, a learner stores that information in either a visual or phonological 

representation in the working memory. “According to DCT, mental representations are 

associated with theoretically distinct verbal and nonverbal symbolic modes and retain properties 

of the concrete sensorimotor events on which they are based.” (Clark & Paivio, 1991, p.151) 

 
Perhaps the most important element of DCT that maps directly to the pedagogical approach of 

CineTouch is the idea of referential connections, or associative processing between visual and 

verbal/phonological representations in working memory (shown in Figure 4). “DCT’s other 

structural assumptions concern the connections that link verbal and nonverbal representations 

into a complex associative network.” (Clark & Paivio, 1991, p.153) In relation to CineTouch – as 

described earlier in this paper, one key step in building language is the process of developing 

one-word connections offered through action-on-objects or picture identification. If a learner, for 
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example, works with a therapist to develop language for “Tree,” (according to DCT) together 

they would work to realize the process visually modeled in Figure 3.  

 
Figure 3 

 
 
 
This circumstance between the learner and his therapist/educator illustrates part of the essential 

value of CineTouch as a pedagogical tool. By offering an environment that pairs novel visual 

representations and appropriate socio-linguistic feedback (via the therapist) based on his 

interaction with those objects, learner and educator exercise referential connections that will 

grow as vital attributes in receiving and expressing language.  This strategy of employing 

multimedia to enhance connections between what is seen and heard is not new. Mayer and Sims 

(1994), through a series of studies on the use of contiguous audio and video presentations, test 

many of these assumptions about the usefulness of multimedia for making these connections.  

 

The cognitive process of going from an external to an internal representation of the verbal 
material is called building a verbal representational connection (or verbal 
encoding)…going from an external to an internal representation of visual information is 
called building a visual representational connection (or visual encoding). We propose that 
when the student is asked to solve transfer problems, performance depends on all three 
connections being formed—visual representational connections, verbal representational 
connections, and referential connections. (Mayer & Sims, 1994, p.390) 

 

Mayer and Sims article (1994) covers two separate experiments in which the authors apply a 

modified version of dual-coding theory to a series of students to determine specific scenarios in 

which contiguous audio and graphic visual information most clearly work to the benefit of 
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learners. It is important to note here that their findings, while working with vastly different 

learners and content areas, are consistent with their theory that contiguous audio and visual 

information effectively foster referential connections, especially for those with high-spatial 

conceptual abilities and low levels of experience. 

 
Finally, in combination with the theoretical frameworks mentioned above, it is important to 

consider the intersection between the aforementioned and Schema Theory. While the idea of 

schema in long-term memory have undergone a multitude of iterations and interpretations, it is 

important not to get bogged down in this nuance for the purpose of understanding the design. At 

this stage, it is most critical to understand schema as Bartlett (1932) perceived it: as an 

organizing and orienting attitude that involves active organization of past experiences (Driscoll, 

2005, p.126). Because experiences and their organization in the learner’s mind are so critical to 

language development (as supported by Piaget and others), it is imperative to understand the 

proposed tool as an intervention of both working and long-term memory by establishing novel 

experiences with objects in their context and fostering, through referential connections, the 

ability to connect new experience to previously established meaning.  

 

Robert Kozma, in his seminal work entitled Learning With Media (2000), provides a summary of 

the aforementioned theoretical assumptions and their relationship to this design using a work by 

Baggett (1989). 

 
Baggett concludes that information presented visually and linguistically is represented 
differently in memory. She contends that visual representations contain more information 
and are bushier. Whereas the phrase red leaf contains only the name of an object and a 
modifier, a mental representation of a red leaf obtained from a picture carries with it 
information about size, color, and shape. Also, the visual representation has more pegs 
that can be used to associate it with information already in long-term memory. These 
additional associations also make it more memorable. (Kozma, 2000, p.191) 

 
 
 Affordances of Touch-screen, Hyperlinked Video 
 
Because much of this paper has worked to highlight the use of video and the advantages of this 

medium in relation to contrived experiences and supporting language acquisition for language-

impaired learners, this section will briefly discuss some findings with regard to the combination 
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of media proposed and what can be gleaned as their affordances in relation to the intended 

pedagogical strategy. Readers should refer to the more specific content description for 

correlations between the theoretical assumptions being explored here and the practical features of 

the CineTouch application. 

 
As mentioned earlier in this paper, CineTouch is a video-based application that, via programmed 

hyperlinking, allows educators and learners to explore scenes (contrived experiences) while 

projected onto SmartBoard large-format touch-screens. Because this media has not been tested 

in this combination for this learning context, the specific affordances of the CineTouch 

application as a whole can only be related to prior research using its individual parts: interactive 

video, hypermedia, and virtual environments. These parts, depending on the literature reviewed, 

can have many overlapping characteristics and (in some cases) can also be seen as one-in-the-

same. Here still, relating to prior research remains problematic as a result of the fast evolving 

nature of these technologies. What was interactive 15 years ago resembles only a fraction of 

what technology makes possible today. Starting in the early 1990’s, much of the research on 

interactive video was guided by the Cognition and Technology Group at Vanderbilt (CTGV) in 

their development and theory of Anchored Instruction (see CTGV, 1993) using laserdisc 

technology. Though, while CTGV made important conclusions regarding the power of narrative 

video and connections to situated learning theory, lessons from Jasper and other work of this 

nature is only loosely related to the design described here.  

 
Although the use of anchoring narratives in special education has been explored and used widely 

(mainly for purposes of adult transition to independent living), a more appropriate outline of 

CineTouch’s affordances to the special education context can be understood when considered, as 

in Standen, Brown, & Cromby’s 2001 work, virtual environments. Here, the authors broadly 

define these environments as “computer-generated, three-dimensional environments, which 

respond in real time to the activity of their users” (Standen, Brown, & Cromby, 2001, p.290). 

And while Standen et al pool together total-immersion environments (those usually associated 

with helmets and gloves) and computer-based software, they characterize three affordances of 

these environments that have clear correlation to the CineTouch system and its goals. 
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Firstly, virtual environments create the opportunity for people with intellectual 
disabilities to learn by making mistakes but without suffering the real, humiliating or 
dangerous consequences of their errors… Accompanied visits to a real environment 
sufficient to learn a skill may be impossible to arrange. However, in the virtual 
environments they can go wherever they like even if they have a mobility problem… 
Secondly, virtual worlds can be manipulated in ways the real world cannot be… A simple 
world can be constructed within which the tasks could be performed and as the user 
becomes more familiar with the task the world can become more complex…Thirdly, in 
virtual environments, rules and abstract concepts can be conveyed without the use of 
language or other symbol systems. Virtual environments have their own “natural 
semantics” (Bricken, 1991), in that the qualities of objects can be discovered by direct 
interaction with them. (Standen et al, 2001, p.291) 

 
Finally, while the affordances CineTouch as a unified system leave much to be considered (both 

in and outside of the special education context), much has been written about one of its key 

features that should be included here. The use of hypertext and hypermedia in educational 

contexts have been under the microscope of instructional technologists for almost two decades: 

perhaps none more so than Spiro and Jehng, who since the early 1990’s have been testing and 

positing the affordances of hypermediation for allowing learners to make non-linear semantic 

connections between the many disparate parts of complex or ill-structured content areas (Spiro & 

Jehng, 1990).  Central to its attributes as a semantic facilitator, they argue, is the enabling nature 

of hypermedia that allows the learner to criss-cross or “traverse” the landscape of subject matter 

a la Wittgenstein’s landscape of philosophical subjects, building connections between 

established understanding and new meaning (or pegs as Baggett, 1989, might call them). 

Cognitive flexibility, they write, “[is] the ability to spontaneously restructure one’s knowledge, in 

many ways, in adaptive response to radically changing situational demands (both with and across 

knowledge application situations)” (p.169). 

 
And while most of the published experimentation using hypermedia for learning has explored its 

use with high-functioning learners in very different content areas, the inference of this design is 

that the process of early language development, especially for language-impaired learners, runs 

in close parallel to the ill-structured domains defined by Spiro & Jehng, and others. “Learning 

and instruction for mastery of complexity and application in a complex and ill-structured domain 

cannot be compartmentalized, linear, uniperspectival, neatly hierarchical, simply analogical, or 

rigidly prepackaged (Spiro et al., 1987; Spiro et al., 1988)” (p. 168). 
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By employing the CineTouch application as what Spiro and Jehng call random access media (p. 

163), language educators and therapists are afforded new, more flexible, strategies for 

connecting language-impaired learners to their worlds through language. Hypermedia not only 

allows learners to more freely peg semantic connections, it affords a broader range of contexts 

for the content they explore, and a dimension of analysis far deeper than what educators can 

offer through flashcards or available play objects. Spiro and Jehng write:  

 
By criss-crossing topical/conceptual landscapes, highly interconnected, web-like 
knowledge structures are built that permit greater flexibility in the ways that knowledge 
can potentially be assembled for use in comprehension or problem solving. The 
likelihood that highly adaptive schema can be assembled to fit the particular requirements 
for understanding or acting the situation at hand is increased. In other words, the range of 
differing situations that the knowledge could be transferred to is increased. (p. 170) 
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Related Design Analysis 
 
During the research process for CineTouch, several related technologies became important to 

consider. The first, Boardmaker (along with the Speaking Dynamically Pro application) is a 

popular combination of software designed for the field of special education that enables teachers 

and therapists to shape touch-screen activities and voice output using a combination of illustrated 

graphics, digital photos, text, and single sounds. This combination of software is used for a 

variety of purposes including language therapy and as programmable software for augmentative 

communication devices.  

 

The relationship in nature and purpose of Boardmaker versus CineTouch, however, is limited 

to its use as a language development tool that is adaptable (for some cases) to touch-screen 

systems. It is important to note Boardmaker as a popular tool in this field and its relationship in 

correlating singular concepts with symbols. The difference between the tools, however, is clear 

from the contradistinction of educational purpose. CineTouch is a video-based, experiential 

therapy that is designed to contrive multi-sensory experiences in which to practice both socio-

communicative and language generalization skills. Boardmaker is an illustration-based 

language therapy and augmentative communication tool designed to build a system of symbolic 

references that support singular concepts. In other words, Boardmaker is concerned with 

connecting singular concepts to symbols (decontextualized from the natural environment) for the 

purpose of supplying a visual structure for parts of speech (Mayer-Johnson, n.d.). In reverse 

character, CineTouch is designed to support learners in the opposite transition, where parts of 

language are being applied to their natural contexts. The images below compare the two 

interfaces: 

Figure 4 
Boardmaker      CineTouch (video) 
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Secondly, there are a number of (primarily web-based) tools that bear a clearer relationship to the 

interactive function of CineTouch, and its navigational interface for the learner. While none of 

these tools deal specifically with the learner or learning problem described here, their designs are 

important in considering existing models of similar interfaces. Typically, these tools are 

simulated tours or navigable landscapes of environments pertinent to topics commonly covered 

in K-12 science or social studies classrooms. In the literature of educational technology, a small 

body of work is available that describes an interesting use of these environments as Virtual 

Fieldtrips (Smedley & Higgins, 2005), but again, typically these tools are considered useful to a 

very different kind of learner and task. There are a number of fundamental differences between 

these technologies (organized in the table below), but it is important to note that the CineTouch 

interface, in many ways, models hypermediated virtual experiences programmed for websites in 

a multitude of online educational environments. Two distinct characteristics of CineTouch that 

set it apart from these are: 

 
1. Cinetouch relies on the attributes of videographic medium for depicting authentic 

natural environments, and 
2. Cinetouch relies on the interactive value of hypermedia for connecting navigational 

pathways with semantic ones. 
 
The following are screenshot illustrations of the web-based tools mentioned above. 
 
Figure 5 

       
 
The table below is intended to draw clearer contrast between CineTouch explorations, and 

currently available (mostly web-based) explorations, similar in nature. The column on the left 

reflects findings from viewing sites such as A Walk In the Woods at 
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http://www.urbanext.uiuc.edu/woods/, National Geographic’s Virtual World of the Columbia 

River at http://www.nationalgeographic.com/earthpulse/columbia/index_flash.html, or Eternal 

Egypt’s Virtual Environments at http://www.eternalegypt.org and others. The right column 

describes the contrasting characteristic of CineTouch. 

 
Figure 6 

Existing Products/Environments CineTouch 
• often require fine-motor point-and-

click operations using mouse 
• capitalizes on touch-screen 

technology to accommodate users 
with lower fine-motor function 

• most frequently designed and 
formatted for typical computer 
monitor screen sizes 

• formatted specifically for large-
viewing area via LCD projection or 
internal firewire projection 

• often guide users through a 
sequence of spaces 

• allows learner to explore a given 
space and through its audio-visual 
annotations 

• frequently uses Flash or other 
animation as primary aesthetic 

• uses specific attributes of video to 
recreate authentic environments 

• audio interface is prominently 
synthetic “effects” 

• captures rich soundtracks of 
genuine environmental or ambient 
sounds 

• information accessed through 
server, demanding wait-time for 
loading 

• contents stored locally to allow 
seamless response-to-touch 
experience 

 
 
And finally, a full analysis of related technology could not be realized without mentioning the 

growing body of research and design that utilizes the videographic medium, also with specific 

consideration for individuals with ASD, for the purpose of learning social and life skills. A 

comprehensive review of this literature can be found in Kevin Michael Ayres and John 

Langone’s article, Intervention and Instruction with Video for Students with Autism: A Review of 

the Literature (2005). Reference to the lessons and implications of this field of research and 

design will surface again in the theoretical framework of the CineTouch design later in this 

document. It is critical, however, to recognize in this comparative portion of the document that 

specific design considerations are being made that consider the relationship between the 

affordances of video and specific characteristics of Autistic learners. Again, while the learning 

goals of these video-based tools are very different from those of CineTouch, many lessons can be 

drawn from this area of design and research. 
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Instructional Goals and Objectives 
 
The following are the design’s instructional goals in order of priority: 
 

1. Learners will build and elaborate socio-communicative skills, e.g., joint-attention. 
 

2. Learners will transfer (generalize) linguistic referents to novel, non-linguistic contexts. 
 

3. Learners will refine receptive and expressive language skills at varying levels. 
 
It is important to note here a related, but non-instructional, goal that is also relevant to the design. 

As defined in Learner Characteristics, individuals learning in the defined context often display 

atypical response to sensory experience. The videography composed for this design will be 

intended to accommodate the unique sensory processing and response systems common with this 

learner. And while responses to sensory stimulation among learners with ASD is variable, and 

often unpredictable, it is important to underscore the impact that kinesthetic experience has as a 

motivator for learning. As such, a peripheral goal of this environment is to serve as a sensory 

therapy. 



 

Draft 3.0 Page 27 7/15/12 

27 

Design 
 
Design Goals 
 
The CineTouch tool has three major intentions: 

1) to utilize the interactive affordances of available technology to connect kinesthetic 
experience with learners’ mental model of language; 

2) focus learners on highly contextualized representations of authentic environments for the 
purposes of broadening lexical references, and “generalizing” or transferring language to 
novel environments; and 

3) provide a therapy (or learning) environment that is highly engaging to the learner, which 
encourages inquiry and exploration for the purpose of stimulating language use and 
refining specific social language skills, e.g., joint-attention. 

 
Media Choice 
 
CineTouch (in its most current form) is designed with the following considerations regarding 

choice of media: 

 
• The Cinetouch prototype is a DVD-based application for two primary reasons: 1) While 

the technology for serving video files over the internet continues to improve, the quality 

of web-based video still corresponds directly to the bandwidth of internet connections. 

Because of the variability among schools in accessing the internet in classrooms, and at 

reasonable speeds, DVD remains a more viable storage and dissemination system when 

considering the broadest group of users. 2) Considering the nature of practice involved in 

language therapies for the given learner, it is of critical importance that the tools of 

therapy be portable and durable. While DVD is not the only medium that fits these 

criteria, it is currently the most cost-efficient for schools and therapists.  

• Video is the primary medium employed for its specific attributes in combining audio and 

moving visuals into rich contextual representations of the physical world. While other 

media e.g., film could be utilized for a potentially richer image value, no medium equals 

video when comparing production value and cost together. 

• While CineTouch’s design is most effective in combination with SmartBoard, it can 

also be viewed and interacted with using aftermarket touch-screens that overlay most 

typical Windows-based or Mac operating systems. It is important to mention here, 
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however, that designers of the CineTouch system do assume that reducing the scale of the 

interaction will also reduce the motivating factors of the sensory experience. 

• Hyperlinked video is the primary interactive interface used for its assets as a seamless 

navigational facilitator among varying levels of audio/visual detail. As stated in the 

theory portion of this document, the navigation of environments through hypermedia has 

specific affordances, and particularly when working with individuals with learning 

disabilities. Most critically, objects in the hypermedia environment can follow a natural 

semantic pathway or map. 

• A switch-adapted version of the CineTouch application can be modified for users with 

extremely limited mobility. In this case, hyperlinks would be activated by switch, as a 

“highlight” cycles through each, much like using a remote control with a DVD. 

 
It is important to note here that the combined delivery platform above is specifically tailored to 

the learner described in the sections above. Combined, the attributes of video along with the size 

and interactivity offered through SmartBoard work together to achieve the design goals laid 

out previously. 

 

Lastly, the use of hyperlinked video (using targets within moving picture to link between all 

kinds of digital information) has been in development for approximately 10 years, with major 

research conducted through major universities and commercial organizations worldwide, 

including Microsoft, Massachusetts Institute of Technology, and IBM. Although the 

CineTouch prototype will rely on the simplicity of DVD authoring tools to produce the desired 

environment, it is highly probable that advances in this type of programming (intrinsic digital 

links within the video itself) may produce new tools for creating such a system entirely. While 

best practices for programming hyperlinked video are still in development, multiple versions of 

this process are in circulation but are highly technical and, therefore, outside the budget and 

scope of this prototype. 
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Information Architecture 
 

The CineTouch design utilizes the DVD video format as a both a highly immersive and 

economically affordable way to engage learners in the special education setting in rich, and often 

new, contexts for language development. DVD disks can be easily read by consumer DVD 

players, personal computers, and, most importantly, interactive whiteboard projection monitor 

systems currently in use in over 500,00 schools in the US.    

 

With specific regard to the information architecture of this design, DVD provides the important 

affordance of non-linear access to video segments. These video segments, as described 

throughout this document, are the key information chunks providing contrived contexts by the 

therapist for the learners’ language development. In addition to random access, DVD provides 

the ability to design the information architecture in such a way that limits the necessary size of 

video files - by looping video instead of copying segments of data – while maintaining an 

illusion of seamless and constant representations of natural environments. 

 
The content of the multimedia learning environment is organized by tiers of semantic detail.  As 

the user proceeds through navigational pathways in either the Touch-through or Symbol Array 

modes, the depth and focus of the content reflects the directional movement inward and 

increased sensory (audio/visual) proximity to the material depicted. Based on this interaction, 

video and other pictographic data (such as concept symbols) are most easily grouped in the 

semantic categories through which learners are exploring and being led. As a secondary 

organizer, data for this environment can also be related to language of the technical medium in 

which it is captured. Accordingly, data illustrating the visual concept of “trees,” for example, is 

depicted in information maps below by both its semantic context and filmic language in which it 

was captured. More clearly, “medium-shot, trees,” for example implies a depth of field and a 

level of semantic detail in this environment. 

 
The contrived experience of moving along a path from one video chunk to another is designed to 

scaffold interactions for the express purpose of language development. For this reason, designers 

have employed a data structure typically associated with multimedia environments such as 

hypercard, to constrain navigation in such a way that educators can focus word-learning and 
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visual/linguistic connections without interrupting the learners focus and sensory engagement 

with the environment. Research on hypermedia environments emphasizes the importance of 

communicating the context and orientation to the user (Layman, J. & Hall, W., 1991; see also 

Hannemann, Thuring, Haake, 1993).  Unlike website navigation, which may dramatically change 

the overall context of content from page to page, the movement from one video perspective to 

another is always contextually related as a result of the information architecture. Users will 

always be forced to gradually reverse direction and, in turn can only gradually change the 

context, when navigating from one pathway to another.  
 
Figure 7 

 
 
The diagram above shows the flow of information from a full scene of a landscape moving to a 

nearer and magnified view of a selected object.  The green circles denote a touch interaction 

enabling the learner to move to a closer and more magnified view of the content.  The pathway 

traveled by the learner is designed to reinforce the significance of context to language acquisition 

and use.
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Interaction Design 

 
 Video Narrative 

The content of the CineTouch application for Smartboard (or desktop computer) relies on a 

rich and detailed tapestry of videographic images and accompanying audio to convey 

experiences in the natural environment. Users, while they can explore by themselves, will 

ultimately be using the system alongside an educator, moving through CineTouch 

“environments” from the broadest vantage points to its more specific audio/visual “annotations” 

embedded within. This “social” aspect of the interaction is critical to the instructional goal of 

building socio-linguistic skills in addition to verbal language. 

 

Figure 8 

 
 

Readers of this document should envision a picture window that opens up within the special 

education classroom or therapy space. Through this window (the frame of the touch-screen 
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projection device) a series of “environments” can be chosen from a main menu. Among these 

environments, imagine choosing from the following: 

 
• To The Forest 
• Life in the City 
• A Day on the Farm 
• My Favorite Park 
• The Construction Site 
• A Day at the Beach 

 
For each environment, educators will be able to navigate to three modes:  

 

1) “Touch-through” environment – here, therapists and learners use video navigation via 

“Touch-through Frames” to guide linguistic and socio-communicative learning. 

 

2) “Symbol Array Mode” – where learners with severe delays, or with particular favor for 

pictographic symbol sets can navigate through video using pre-programmed arrays of 

pictographic symbols. 

 

3) “Video Review” – this mode condenses audio and video material into a short, edited piece that 

serves as a review of the content within. Here, educators can make notes for upcoming sessions 

that are specific to the language areas currently being worked on. Also, along with the learner, 

the fly-by can serve as a preview, or organizer of the area to be explored.  
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Figure 9 

 
 

To better illustrate the overall aesthetic for this design, we’ll use the prototype environment 

“Streamside Exploration” as the user’s chosen destination. The experience opens on a wide 

landscape – the first-person vantage point of the user, as though they’ve arrived at a wooded trail 

in the forest. Across the frame, a stony creek runs alongside the trail. The learner sees, through a 

fixed shot, the rich tapestry of all elements of this environment. A real-time soundtrack reveals 

the sound of birds chirping from a nest overhead. White puffy clouds move slowly above as the 

trees sway gently in front of us, their leaves, brightly colored, tremor in the breeze. We hear the 

stream rushing off into the distance. See figure 10.  
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Figure 10 

 
This scene is a landscape shot that continues, uncut, for approximately 3 minutes. If after 3 

minutes the user has touched no detail in the shot, the scene is programmed to loop – creating the 

effect of continuous play for as long as the user prefers. The length, pacing, and detail of these 

shots are designed to engage, focus, and calm the user through sensory stimulations in lighting, 

sound, and shot composition.  

 

A few notes regarding video footage are crucial for understanding the interaction 

described. First, all shots are static or fixed-frame with limited (if any) pan, tilt, or fading in-

camera or during post-production. This design choice reflects two important objectives of the 

design. First, changes in the environment (moving from wide to closer details, etc.) should, 

whenever possible, be triggered by the learner. This effect of touching an element and having it 

respond by a change in perspective is an important motivation for the learner. This effect is 

intended to motivate the learner to investigate; feeling ownership and control over the course of 
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their journey. Second, the design of shots reflects the important objective of eliminating 

“attention-forcing” effects that do not contribute directly to the goal of the language exercise. In 

other words, extraneous camera effects have been sacrificed for the purpose of focus and pacing, 

allowing therapists and learners to control the environment – as if they were stopping in front of 

it together – for the purpose of engaging in description, finding, identifying, and other socio-

communicative tasks. Lastly, the issue of perspective has been deeply considered in this design. 

Shots could, potentially, take first- or third-person perspectives. All shots in the CineTouch 

environment currently take a first-person perspective. This decision is based on well-documented 

conclusions about the learner in other interactive video environments. Briefly, first-person shots 

have been chosen as the primary delivery to avoid confusion involving the learners’ ability to 

conceptualize third-person events. By eliminating characters or other vicarious modeling agents 

within the frame, the design intends to avoid problems with Theory of Mind that have been 

documented in other interactive video research involving Learners with Autism (Ayres & 

Langone, 2007). 

 

Within a landscape like the one described above, 3 to 5 audio/visual detail “annotations” can be 

chosen. From this example, a user might choose (by touching the image itself): the trees, the 

trickling stony creek, or the rocks covering the ground in front of them. When any of these 

details is chosen, the user brings him or her self closer to the object or portion of the environment 

they’ve touched with a subtle zooming effect that acts as a transitional support from one shot to 

the next. This effect will first, provide important feedback that the learner has triggered an 

action; and second, eliminate the distraction of “jump-cuts.”  
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Figure 11 (illustrates a chosen pathway) 

 
 
For example, if a user has touched the trees in the first scene, a hyperlink to a new loop of more 

detailed video begins. In this mid-close shot, the user has taken a conceptual “step forward,” 

isolating the element of “trees,” and changing the focus of the language to be used. Together, 

educator and learner will exercise communication around this element before moving, yet again, 

to a deeper level of detail. From here, the user might touch separate components of the “tree” 

language element: “leaves,” “roots,” or “trunk.” 

 
In this, an even deeper level of audio/visual, further isolation of the environment is available. For 

example, if the user has touched “leaves,” a close shot on leaves appears with a zooming effect. 

A few leaves dance in the sunlight. The light through the leaf reveals veins and bright colors. We 

hear wind through the leaves as the shot reveals, more closely, the texture, color, and shape of a 

specific leaf in its natural context.  
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 User Controls 
 
Two major considerations drive the design of CineTouch’s main controls: first, ancillary controls 

(back and home) must be oriented in such a way that corresponds with the physical position of 

students and therapists as they stand in front of the interactive whiteboard (see 3D sketch of the 

physical context attached below). Accordingly, all ancillary controls have been situated in the 

bottom left of the touch-screen so that educators can offer help without interrupting the visual 

and kinesthetic focus of the learner. Second, “Touch Frames” that overlay video have been 

designed to be non-invasive to the natural context of the video (or, as much so as possible), while 

maintaining the important function of user feedback. This soft, transparent green frame is 

intended as a navigation pattern that will only moderately impinge on the cognitive load of the 

user, yet still provide necessary navigational feedback and sensory motivation. 

 
Figure 12 
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At any level of detail, users will have the following navigational tools: 
 
Home – CineTouch will always use the widest shot, from which all semantic pathways lead, as 

the “home” navigation on every screen. The intention here is twofold: 

first, the home navigation functions as a cognitive “do-over,” re-setting 

the audio-visual context no matter how far into a semantic pathway a 

user navigates. Second, this depiction also functions as an orientation 

tool. By using the widest shot from which a learner has navigated – 

always appearing in the lower-left portion of the screen – learner and therapist can see the 

context from which they originated. Lastly, the home navigation will appear black & white 

within a green frame. Altering the image to black & white, designers believe, will help users to 

relate navigation to time. Understanding the continuum of past/present/future is a critical concept 

for determining the context of words and order of events. 

 

Back – The ability to reverse direction along a semantic pathway is critical, 

helping learners determine their path and understand the perceptual progression. 

The “back” navigation will be indicated using a simple blue arrow outlined with a 

soft green color consistent with all other navigation tools.  

 

Touch-through Frame – Navigable areas of video will be indicated using a 

consistent shape and color. A rectangular area, mimicking the shape of the 

representation users are working in, will appear with soft edges as a transparent 

overlay on top of the video image. A soft green color will remain transparent until touched, at 

which point the shade of green will brighten, an immediate indication that the user has triggered 

an action forward.  

 
Finally, in Symbol Array mode the option to utilize symbols in the learning environment is 

provided to be flexible to both the student’s personal learning style and of the practitioners’ 

course of therapy/instruction. See Figures 13 & 14. 
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Figure 13 

 
Figure 14 
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Design Evaluation 

  

 Usability Testing 

Evaluation of the CineTouch design will focus on feedback from interviews with language 

therapists and special education classroom instructors about their use of the immersive video 

environment for instruction of children with autism.  The therapy is primarily one-to-one and 

occasionally includes small groups in the classroom environment.  Because of the variance in 

learner characteristics, a relatively large group of eight to ten students will be used the initial 

prototype.   

 

Therapists will note and record observations about the elements of the program where the learner 

is most engaged. One-on-one interviews between the design team and instructors can help to 

elicit information about program usability.  In addition, therapists will videotape learner 

interactions with the program under the guidance and direction of the designer to capture as 

much information about program usability as possible.  The designer will review the videotape 

of learner interactions to analyze where learners actively engage with the program, when they 

exhibit socio-linguistic interactions with the therapist, and when they create patterns of language 

production.  These patterns will be used to inform design decisions made over the course of 

several iterations. 

 

 Expert Review 

In addition to interaction observation with developed prototypes, experts will be consulted for 

their guidance on design validity.  As mentioned previously in this paper, the CineTouch 

learning environment is designed to facilitate social interaction between the learner and a partner 

– in this case a language therapist, but could also include a parent, sibling or peer.  Models 

referenced in this paper focus highly on developing social engagement, interaction, and 

language-learning objectives tailored to the interactions between the learner and partner.  In 

alignment with one common model of practice for language development the design of the 

learning environment will be evaluated based on three primary dimensions:  Social 
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Communication (SC), Emotional Regulation (ER), and Transactional Support (TS), also know as 

SCERTS  (Prizant et al., 2006) 

 

Learning objectives are fluid and dynamic and can dramatically differ from one learner to 

another.  However, what is common between all learners is the necessity of partnership in the 

learning process. CineTouch is intended as an environment for establishing richer 

communication between learner and partner.  The technology is not designed to transmit new 

language from the program to the learner.  Rather, it is designed to provide the opportunity for a 

“situated” cognitive exercise in a rich audio/video media environment. Instead of a schematic 

diagram, static photo, or picturebook of a landscape, the CineTouch environment is intended to 

be a virtual and immersive experience that enables a shared socio-linguistic experience    

 

The following grid maps the general design and learning objectives, dimensions, and 

developmental domains, to the features of the environment--and finally to the design of the 

CineTouch environment itself. 

Figure 15 
OBJECTIVES  

Primary Dimensions Developmental Domains 

FEATURES DESIGN 

Social Communication 

 

• Joint Attention 

• Symbol Use 

Emotional Regulation • Self –Regulation 

• Mutual-Regulation 

Transactional Support • Interpersonal Supports 

• Learning Supports 

• Affordances for social 
interaction (the 
richness of the 
audiovisual itself)  

 
• Touch screen 

navigation via 
superimposed buttons 
on  top of the image 
 

• Zooming in / 
magnifying the image 
to move deeper into the 
experience 
 

• Actual audio / ambient 
sounds related to the 
video. 
 

• Symbolic affordances 
of the objects in the 
environment. 
 

• Contextual pathways 
 

• Kinetic experience 
mapping to semantic 
expression to facilitate 
the use of language 

Visual: 
Visual objects (e.g. landscape) 
display the whole scene as a 
looping video of a landscape, 
proving opportunities to 
examine certain parts more 
closely.  
 
Interaction / Context:   
A video of landscape can be 
controlled via the buttons that 
are superimposed on top of the 
parts to be examined.  Moving 
from one scene to another via 
buttons is designed to provide a 
logical context and progression. 
 
Audio: 
Outdoor sounds such as wind, 
water, and birds assists the 
learner in placing the audio 
experience in relation to the 
visual experience applying dual 
coding.  
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In the table above, Social Communication focuses on two development domains:  joint attention 

and symbol use.  Joint Attention refers to a child’s achievements in how they consider other’s 

perceptions and emotions during a shared event.  Symbol Use refers to the child’s ability to use 

language and non-verbal cues to clarify and support communication.  Emotional Regulation 

focuses on two developmental domains:  self-regulation and mutual regulation.  Self-Regulation 

refers to a child’s capability and awareness in regulating his or herself in socially appropriate 

ways based on social situations.  Mutual Regulation refers to a child’s ability to respond to 

feedback and guidance provided by their learning partners. Transactional Support focuses on 

two developmental domains:  interpersonal supports and learning supports.  Interpersonal 

Supports refer to the learner being able to recognize, understand, and respond personally to 

social cues.  Learning Supports refer to modifications that learning partners make in their style or 

behavior to facilitate better understanding of language, social expectations, time and activity 

structure, organization, and behavioral regulation (Rubin & Laurent, 2004). Experts in language 

therapy and special education will be consulted for guidance about the alignment of program 

design and the dimensions and domains above that are oriented to children with ASD. Expert 

review will occur with each iteration of the program, and each version of the program is 

designed to function as a working prototype. 

 

 Video Research 

During the design process of the CineTouch environment, eight to ten students will be 

videotaped in their interaction with practitioners.  In addition to the one-on-one therapy, learners 

will also interact with other learners using CineTouch in a small classroom environment. In all 

cases, video will be shot using the least obtrusive equipment possible (preferably small, handheld 

video recorders with internal microphones). Evaluation footage will be capture by practitioners, 

eliminating the distraction of designers in the learning context. Footage will be captured to best 

assess: first, the user interaction, including verbal and non-verbal behaviors exhibited in response 

to the tool; and second, actions on the tool itself, including touch patterns, combinations of touch 

and verbal response, and navigational trends and interferences. 
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At least three separate sessions will be videotaped and reviewed for patterns of interaction and 

learning during iterative design process.  These events will be labeled and referenced for ways to 

further inform the design and provide further engagement and social interaction with the learning 

partner.  For example, the affordances which appear as a result of on-screen interactions will be 

noted on the video and referenced and labeled in a logging and tracking system.  In addition, any 

areas in the environment where the learner seems confused or disengaged will be noted in the 

video and labeled.  Finally, any interactions with the environment mapping directly to recorded 

(or not-yet recorded) goals of individualized education plans will be noted and labeled.  Because 

the interface of the environment is a representation of an actual physical environment, 

redeveloping the graphic interface might include revising audiovisual information, altering forms 

of feedback, and adding or subtracting user controls.  In the CineTouch environment learners are 

provided  “pathways” to stimulate linguistic and socio-linguistic exchange, as such pathways 

may need to be restructured or modified on the basis of the video observations and practitioner 

feedback.  Any difficulties or discontinuities in the interaction between learner, tool, and 

facilitator will be addressed and corrected. 
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