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Development

Development of Snap + Core First began with three areas described by ASHA (www.asha.org/Research/EBP/) 
as making up evidence based practice. This evidence informed and shaped the content offered as well as its 
organization. Below, we describe how that evidence was obtained in each area.

External scientific evidence 

• Extensive search and review of  
articles, books and conference 
presentations, etc. 

Client/Patient/Caregiver 
Perspectives 

• Analysis of usage patterns of AAC  
content currently in the world.

• Interviews prior to development.

• Review of content throughout the 
development process.

• Offered insight into usability in real  
life and discoverability.

Clinical expertise/expert opinion

• Interviews with researchers and clinicians 
with high levels of experience in 
augmentative-alternative communication 
(AAC) and/or a particular age group or 
condition  
prior to development. 

• Review of content throughout the 
development process. 

• Offered insight into consistency with 
research and usability.
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Organization
Beukelman, D. R. & Mirenda, P. (2005). Augmentative & Alternative 
Communication: Supporting Children & Adults with Complex 
Communication Needs (3rd ed.). Baltimore, MD: Paul H. Brookes  
Publishing. [interaction, participation and consensus management 
frameworks; levels of communicative competence]

Clark, H. H. (2005). Coordinating with each other in a material world. 
Discourse Studies, 7(4-5), 507-525.

Dowden, P.A. & Cook, A. M. (2002) Selection Techniques for Individuals 
with Motor Impairments. In J. Reichle, D. Beukelman & J. Light (Eds.), 
Implementing an augmentative communication system: Exemplary strategies 
for beginning communicators, 395-432. Baltimore, MD: Paul H. Brookes 
Publishing. [Continuum of Communication Independence]

Giere, R. N. & Moffatt, B. (2003). Distributed cognition: Where the  
cognitive and the social merge. Social Studies of Science, 33(2), 1–10. 
http://www.tc.umn.edu/~giere/DC-WCSM-PRF. pdf

External Scientific Evidence

External scientific evidence was used establish a philosophical base for language in the Snap + Core First language including the necessity 
of tools for production of both novel and formulaic language and efficient organization of that language. It informed the vocabulary selected as 
core words and QuickFires as well as the organization and content of Topics and Word Lists overall and to meet the needs of individuals of 
varying ages and diagnoses.
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Higginbotham, D. J. & Wilkins, D. P. (1999). Slipping through the timestream: 
Social issues of time and timing in augmented interactions. In D. Kovarsky, 
J. Duchan, & M.M. Maxwell (Eds.), Constructing (In)competence: Disabling 
Evaluations in Clinical and Social Interaction, 49-82. Mahwah, N.J.: Lawrence 
Erlbaum Associates.

Light, J.C., Beukelman, D.R., & Reichle, J. (2003). Communicative 
Competence for Individuals who use AAC: From research to effective 
practice. Baltimore, MD: Paul H. Brookes Publishing.

Light, J., Drager, K., McCarthy, J., Mellott, S., Millar, D., Parrish, C., Parsons, 
A., Rhoads, M., Ward, M., & Welliver, M. (2004). Performance of typically 
developing four and five year old children with AAC systems using 
different language organization techniques. Augmentative and Alternative 
Communication, 20, 63-88. 

Mirenda, P. (2003). Toward Functional Augmentative and Alternative 
Communication for Students with Autism: Manual signs, graphic symbols, and 
voice output communication aids. Language, Speech, and Hearing Services 
in Schools, 34, 203216.

Tomasello, M. (1992). The social bases of language acquisition. Social 
Development, 1, 67-87.

Tomasello, M. (1999). The cultural origins of human cognition. Cambridge, 
MA: Harvard University Press. 

Tools for Novel & Formulaic Language

College of Education and Human Sciences Augmentative and  
Alternative Communication at the University of Nebraska, Lincoln:  
http://cehs.unl.edu/aac/.

CHILDES: Child Language Data Exchange System:  
http://childes.psy.cmu.edu/.

Van Lancker Sidtis, D. (2012). Two-track mind: Formulaic and novel 
language support a dual-process model. In M. Faust (Ed.), The handbook of 
neuropsychology of language, 342-367. West Malden, MA: Wiley-Blackwell.

Core

Banjee, M., Dicarlo, C., & Stricklin, S. (2003) Core vocabulary determination 
for toddlers. Augmentative and Alternative Communication, 2, 67-73. 

Cafiero, J. M., (2001). The Effect of an Augmentative Communication 
Intervention on the Communication, Behavior, and Academic Program of 
an Adolescent with Autism. Focus on Autism and Other Developmental 
Disabilities, 16(3), 179-189.

Dennis, A., Erickson, K., and Hatch, P. (2013). The Dynamic Learning Maps 
core vocabulary: Overview [technical review]. Retrieved from http://www.med.
unc.edu/ahs/clds/files/vocabulary-overview

DLM Core Vocabulary. (2016). Retrieved from  
http://www.med.unc.edu/ahs/clds/resources/core-vocabulary

Hatch, P., Erickson, K., Dennis, A., & Cummings, M. (2012). A core issue:  
A core vocabulary for the Common Core. Retrieved from http://
www.med.unc.edu/ahs/clds/files/conference-hand-outs/
ASHA2012CoreVocabularyPost.pdf

Pre-stored Messages

Higginbotham, J. & Wilkins, D. (2006). The Short Story of Frametalker: An 
Interactive AAC Device, Perspectives on Augmentative and Alternative 
Communication. 15, 18-22.

McCoy, K., Bedrosian, J., Hoag, L., & Johnson, D. (2007). Brevity and 
speed of message delivery trade-offs in augmentative and alternative 
communication. Augmentative and Alternative Communication, 23, 76-88.

Sidtis, D.V. (2004). When novel sentences spoken or heard for the first time 
in the history of the universe are not enough: toward a dual-process model 
of language. International Journal of Language & Communication Disorders, 
39(1), 1-44.

Sidtis, D.V. (2012). Two-track mind: Formulaic and novel language support a 
dual-process model. In M. Faust (Ed.), The handbook of neuropsychology of 
language. (pp. 342-367). West Malden, MA: Wiley-Blackwell.

Todman, J., Alm, N., Higginbotham, J., & File, P. (2008). Whole Utterance 
Approaches in AAC, Augmentative and Alternative Communication 24(3), 
235-254. 

Diagnoses

ASD

Cafiero, J. Acheson, M, & Zins, J. (2007). Autism spectrum disorders and 
augmentative and alternative communication: From research to practice. 
Perspectives on Augmentative and Alternative Communication, 16(2), 3-8.

Cafiero, J. & Delsack, B. (2007). AAC and autism: Compelling issues. 
Promising practices and future directions. Perspectives on Augmentative  
and Alternative Communication, 2007, 16(2), 23-26.

Mirenda, P. & Brown, K. (2007). Supporting individuals with autism and 
problem behavior using AAC. Perspectives on Augmentative and Alternative 
Communication, 16(2), 26-31.

Schepis, M.W. (2007). Evidence-based practice and research support of 
the use of speech generating devices as a functional communication mode 
for individuals with autism. Perspectives on Augmentative and Alternative 
Communication, 16(2), 18-21.

CP

Chung, Y., Behrmann, M, Bannan, B., & Thorp, E. (2012). Perspectives of high 
tech augmentative and alternative communication users with cerebral palsy 
at the post-secondary level. Perspectives on Augmentative and Alternative 
Communication, 21(2), 43-55.

McCoy, K., Hoag, L., & Bedrosian, J. (2011). Next generation utterance-
based systems: What do pragmatic studies tell us about system design?. 
Perspectives on Augmentative and Alternative Communication, 20(2),  
57-63.
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Clinical Expertise/Expert Opinion
Clinical expertise and expert opinion played a vital role in establishing the direction of Snap + Core First and refining it throughout the 
development process. Among the experts consulted were Karen Erickson and her team at the Center for Literacy and Disability Studies at 
the University of North Carolina at Chapel Hill. This well-respected team had been exploring the “language of students in academic settings” 
and how it might impact the selection and introduction of core words (Hatch, Erickson, Dennis, & Cummings, 2012). This exciting research 
resulted in a suggested set of core words that heavily informed the content, layout and systematic growth of core in Snap + Core First. 

Other experts consulted included leading researchers and clinicians in the fields of AAC, literacy, autism spectrum disorders, aphasia, 
cerebral palsy, etc. Within Tobii Dynavox, the team responsible for developing the content of Snap + Core First and corresponding supports 
is made up of speech-language pathologists, educators, rehabilitation engineers and assistive technology experts each with years of 
experience in a variety of settings with individuals of all ages and diagnoses. 

For more information, see their website at http://www.project-core.com/.  

Client/Patient/Caregiver Perspectives
Client and caregiver perspectives placed Snap + Core First squarely in the real world with real time pressures and challenges. We define 
clients as those who actually use our products as a means of communication while caregivers include educators (both regular education 
teachers and special educators), speech language pathologists, paraprofessionals with more extensive AAC experience, Assistive Technology 
Coordinators, and family members of those who use AAC. Feedback from clients and caregivers on the usability of software and content 
(usability testing) over the years provided an excellent base from which we were able to build. Ongoing feedback provided refinement to the 
final product. 

Much of the usability testing we performed along the way of 
development of Snap + Core First targeted the facilitators or 
caregivers rather than the future end users. There are several  
reasons we did this including the following:

• Testing new software and content design on existing users could 
potentially be extremely frustrating and confusing to users. Many 
of the users have cognitive and emotional disabilities that can 
make understanding that the tasks are only temporary and on a 
prototype system difficult. It broached or presented an ethical 
challenge in some cases to take a user’s personal device away 
in efforts to test something new.

• Experience with a variety of systems is advantageous and gives 
us the most beneficial feedback and information about designs. 
The educators and therapists we used have a lot of background 
and exposure to other systems and have a strong understanding 
of needs and barriers the end user  
will face. 

• It is easier to recognize that caregivers both understand the 
assigned tasks and can give thorough and accurate feedback 
about their experiences.

• It is the caregivers who are the first customers when a user gets 
a device. It is of critical importance that editing and ease of use 
is meaningful to these individuals.

Frequency of User Testing

There were 7 periods of testing (which could have included up 
to several weeks each) with many sessions scheduled within that 
window. We asked participants to complete a series of 26 tasks. We 
created tasks for caregivers that either solved a problem in current 
software out there, was critical to snap success, or was something 
we struggled to decide on how to handle.

Specific Impact

The critical mission of Snap + Core First development was to 
create an intuitive software with a simple, easy to use interface 
while providing the most robust content and impactful tools for 
engagement, growth, and literacy. Comparison testing took place 
across competitor products as well as our own earlier product, 
Compass. It’s important to note that testing on Compass was 
designed to collect information on how well it supports symbol  
based users (rather than various other cohorts, such as aphasia)  
and results should only be considered in that way.

Client/caregiver perspective (user testing) positively influenced 
development of Snap + Core First in many ways.

• Editing. The ease of editing in Snap has proven in user testing 
to be substantially improved from the less intuitive Compass. 
Moving buttons is now easily accomplished with a drag and 
drop where in the past buttons had to be reprogrammed or 
moved via arrows to a different position. Also, editing features 
have a new menu in Snap that has been extensively user tested 
to be discoverable and useful. 
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• Start up. Three simple questions are presented to launch 
Snap and the individual is then ready to go. Compass required 
significantly greater input from the user.

• Search. Snap is the only software on the market to allow 
caregivers and users to search for content and not only find  
out if it exists but follow a prompted path to teach how to  
get there!

• Literacy. Snap offers additional features users previously 
found beneficial in Compass to support individuals’ literacy 
development, including seamless integration with Boardmaker 
Student Center and access to Accessible Literacy Learning.

• Growth. Snap now offers an even stronger story around growth 
than existed on Compass. Now users can start at the very 
earliest emergent levels with as few as one button on a page. 
These are linked to a supported navigation page that allows 
caregivers to handle navigation as the communicator gains 
interest in and ability to communicate. They can then move 
effortlessly to larger grid sizes without losing personalized 
content which maintains its relative position. Motor learning is 
never compromised due to our dedication to finding ways to 
support growth without losing the layouts and paths already  
in use.

• Engagement. Better organization of word lists and related topics, 
as well as a refreshed set of messages in topics allows for faster 
movement throughout the system and much increased ability for 
users to become engaged with communication partners and in 
their environments using Snap. 

• Support. Snap now comes with a free companion app called 
Pathways. We’ve never before offered such a large array of 
support resources in one well organized and easy to use space 
as we do now with Pathways. User testing both on Pathways 
for Snap Scene and Pathways for Core First informed and 
confirmed.

One of the final usability tests that was given to a large group of 
professionals (and in fact, is continuing to be tested to increase 
the impact of resualts) was a comparison of the core in Snap + 
Core First to two other apps available for iOS today. Participants 
were given a random phrase from the Beukelman database (https://
cehs.unl.edu/aac/aac-messaging-and-vocabulary/) and asked to 
create that message using the 3 core strategies. At the conclusion 
of the exercise, participants were asked to rank the ease of use for 
each of the apps and rank them in order of preference. The core in 
Snap + Core First was ranked first 90% of the time and comments 
and feedback from the testers were extremely enthusiastic and 
even surprised at the difference this set provided when compared 
to competitor apps they were in many cases using with clients in 
practice.
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Localization to Additional Languages
The three areas of evidence-based practice described above were the foundation of Snap + Core First development.  Localization to 
additional languages relied on these same areas of evidence.  

Client/Patient/Caregiver Perspective informed us that it was not 
sufficient to simply translate Snap + Core First from one language 
to another; in other words, substituting one language for another.  
Rather, it must be localized.  Localization includes not only changing 
the language but modifying it based on features of the language and 
the cultural preferences.  For example, “is” is one word in English but 
two in Spanish (i.e., está, es) depending on context.  A translated 
vocabulary would contain only one of those whereas a localized 
one would contain both.  We can also look at Word Lists such as 
Holidays and Food & Drink.  The contents of these lists will be quite 
different in, for example, Sweden and China.  

While client/patient/caregiver perspective set the goal of localizing 
Snap + Core First, external scientific evidence and clinical  
expertise/expert opinion provided the means of accomplishing it.  

The availability of External Scientific Evidence of the type used in 
development of Snap + Core First in English varied significantly from 
language to language.  We searched for and used word frequency 
lists and language samples, when available, to select the vocabulary 
and to organize it.

Finally, Clinical Expertise/Expert Opinion was vital in the development 
process.  Experts were native speakers with background in areas 
such as linguistics, speech-language pathology, education, and 
augmentative-alternative communication.  These individuals 
participated in selecting and organizing vocabulary (e.g., core  
words, content of Word Lists, Topics messages) for Snap + Core 
First in their native languages.  

The development team at Tobii Dynavox is dedicated to providing products that are supported by the latest research and best practices. 
For more information about our company, please visit www.tobiidynavox.com.


