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Introduction 
 
The purpose of the research conducted in this Phase I SBIR project was two fold: (1) Test the 
feasibility of increasing the efficiency and informativeness of communication for young children 
through an innovative predictive hierarchical structure for grouping phrases and individual words 
as implemented in the tango!; and (2) Test the feasibility of elevating perceptions of a device 
user’s abilities through the implementation of specific esthetic features drawn from the fields of 
mass media, marketing, and consumer electronics as implemented in the tango!. To address both 
of these purposes, we compared the tango! with the most popular device on the market, the 
Dynavox DV4 which offers a substantially different organization design esthetic.  
 
Prior to the development of the tango!, manufacturers shipped devices with language stored 
primarily as individual words, with a few phrases and limited capacity for the storage of 
additional phrases. The consumer was then responsible for programming and organizing added 
phrases and longer personally-relevant messages. The tango! was developed using a very 
different approach and ships with thousands of phrases stored and organized by “Talk Topic.” In 
addition to these phrases, the tango! provides prestored word banks of fringe and core 
vocabulary that may be required to clarify or otherwise add to the phrases as well as spelling and 
word prediction.  

 
Fringe and Core vocabulary are efficiently organized within Talk Topics. If augmentative and 
alternative communication (AAC) users are to be successful in their interactions 100% of the 
time, it is clear that they must have access to individual words to construct their own, novel 
messages or to clarify and add to prestored phrases. There are two types of words that must be 
considered when making decisions about vocabulary: core and fringe. Core vocabulary is 
defined as the set of words common to the spoken vocabularies of similar age children in a 
similar environment. In contrast, fringe vocabulary is comprised of specific words required for 
use in individual environments (Yorkston, Dowden, Honsinger, Marriner, & Smith, 1988). Core 
vocabularies across age groups consistently include very few nouns (e.g., Beukelman & Garrett, 
1988). Research further suggests that both core and fringe vocabulary should be included in the 
initial vocabularies taught to young children (Fristoe & Llyod, 1980; Holland, 1975; Lahey & 
Bloom, 1977). Furthermore, the integrated use of core and fringe vocabularies has been deemed 
essential to develop a comprehensive AAC system that can meet communication needs across 
contexts and purposes (Beukelman, McGinnis & Morrow 1991; Yorkston, Honsinger, Dowden, 
& Marriner, 1989). 
 
The tango! provides fringe vocabulary within each Talk Topic. It also provides immediate access 
to core vocabulary at all times, providing strong access to critical core and fringe vocabulary 
while not compromising the powerful phrase based system which is, for the first time in this 
field, organized in a manner that should be powerful, accessible, robust, and usable.  In contrast, 
the Gateway 40 software on the Dynavox DV4 is programmed predominantly with single words 
that are arranged according to grammatical categories (nouns, verbs, adjectives) with access to 
spelling and word prediction.  There are some prestored phrases in the Gateway 40 software on 
the Dynavox DV4, but the device has not been organized in a way to specifically support the use 
of phrases, core words, and fringe vocabulary.  
 



  

  

Two separate investigations were conducted as part of this Phase I SBIR effort.  One, Learning 
the tango! addressed our first aim and tested the feasibility of increasing the efficiency and 
informativeness of communication for young children through an innovative predictive 
hierarchical structure for grouping phrases and individual words as implemented in the tango!.  
The second study, Attitudes Towards AAC addressed the second aim and tested the feasibility of 
elevating perceptions of a device user’s abilities through the implementation of specific esthetic 
features drawn from the fields of mass media, marketing, and consumer electronics as 
implemented in the tango!  
 
Each of the studies is described in detail in the following pages.   
 



  

  

Learning the tango!  
 
The Learning the tango! study was designed to compare the use of the tango! and the Gateway 
40 software on the Dynavox DV4 in the context of a one-on-one game playing situation.  The 
specific research questions were:  
 

1. Are there differences in total number of words used or number of different words used 
based on group membership?  

2. Are there differences in the proportion of prestored phrases and individual words used 
based on group membership?  

3. Are there differences in the mean length of utterance based on group membership? 
4. Are there differences in the total number of utterances that are initiations or responses 

based on group membership?  
 

Methods 
 

Participants. Children without identify special needs participating in an afterschool childcare 
program at an elementary school in central North Carolina were recruited for participation in this 
study.  Consent forms were provided to parents in the afternoons when they came to pick their 
children up from the program.  As consent forms were returned, children provided written assent, 
and their participation began.  
 A total of 15 children completed at least some portion of the research protocol. Nine 
children (ages 6-9) were included in the final analysis presented here.  Data from an additional 
child is included, but has not been described as part of the group data because the participant’s 
performance was greatly influenced by a single Talk Topic in the tango! and skewed the results 
dramatically. The other five were not included in the final analysis because they insisted on 
playing together thereby changing the protocol and nature of the interactions (n=2), moved prior 
to completing the 5th session (n=1), or were absent for extended periods of time during the 
intervention phase (n=2).  
 Of the 9 children included in the final analysis, 6 were girls and 3 were boys.  Two of the 
boys, both in the 2nd semester of kindergarten, ended up in different groups, one using the tango! 
and the other using the DV4. The other boy, a 2nd grader, was in the tango! group, and the 6 girls, 
all in 2nd or 3rd grade, were evenly distributed across the two groups.  All of the children who 
participated were literate, although the two boys in kindergarten had limited skills.  Nonetheless, 
all had skills sufficient enough to help them read the labels that accompanied the symbols on the 
device and spell at least some words.   
 
Assignment to Group. The subjects were randomly assigned to the two different device groups: 
the tango! group and the Dynavox DV4 group.  While the two devices are comparable in terms 
of their capacity for storage, their cost, and the target audience, they differ with respect to the 
organization structure that governs the storage of messages as described above.  Gateway 40 was 
selected as the software for the Dynavox DV4 after consultation with 5 AAC experts who 
concurred that it was most comparable to the tango!  
 
Intervention & Generalization. All participants worked one-on-one in a quiet setting with a 
researcher who is an experienced AAC clinician during four, 20-minute learning sessions and 



  

  

one generalization session (five total). The first four sessions were scheduled at two to three day 
intervals with the final generalization session occurring at least three days after the last 
learning/testing session. During the learning sessions the children were asked to choose one 
board game from a selection of familiar games (e.g., Connect 4, Operation, Sorry!, Trouble) 
provided by the researcher. The children were asked to use their assigned communication device 
to interact with the researcher while playing the game at each of the four learning sessions.  The 
children were instructed to use only the device to communicate and were told that the researcher 
would ignore their speech during the learning session (except, of course, in an emergency).  
 
Prior to the first session, the research was told: 

“When a child sees the tango! or the Dynavox DV4 for the first time, model for him/her 
how to use it while playing a game.  When using the tango!, model using phrases from 
the Games Talk Topic as well as phrases from other Talk Topics and words from 
PopTalk, Core, and spelling with word prediction. When using the DV4 use MyWords, 
Toys, spelling and word prediction to model the device.”  
 

In addition to modeling the device use, the researcher intentionally prompted device use by 
asking open questions such as: 

• What do you want to play? 
• How do we play this game? 
• What do we need to play this game? 
• Who’s turn is it? 
• What do we do next? 
• What do we need? 
• How do you feel about playing this game?  

 
In the generalization session, children played a game with a researcher who was not familiar with 
the specific open-ended questions used by the researcher in the learning sessions.  
. 
Data Collection. Each generalization sessions was videotaped to allow for transcription of the 
interaction.  The written transcripts were time coded.  The videotapes were also coded and 
transcripts marked to indicate whether child utterances of more than one word in length were 
produced by selecting a single prestored phrase or stringing together two or more words or 
phrases.  
 

Analysis 
 

 The transcripts from the learning and generalization session were analyzed to reveal: 
Vocabulary Use. The total number of words and total number of different words the child used 

during the interaction.  
Vocabulary Type. The total number of prestored phrases and total number of individual words 

used by the child during the interaction as well as the proportion of these types. 
Mean Length of Utterance. The average length of the child’s utterances (in words) across the 

generalization session.   
Utterance Type. The total number of utterances that were initiated by the child and those that 

were produced in response to a direct question or request as well as those produced as an 



  

  

imitation of a direct model.   
 
Descriptive statistics were generated for each of these variables and compared across the two 
device conditions.  
 

Results 
 

 The results for each of the research questions are presented below.  Tables 1 and 2 
provide an overview of all of the variables for participants using the DV4 and tango! 
respectively.  
 
Table 1:  Generalization Session Data for Participants Using the DV4 with Gateway 40 Software 
  

  DV4 A DV4 B DV4 C DV4 D 
Group 

Average 
Total Time in Seconds 1836.02 852.77 1201.35 1093.19 1245.83 
Total time in Minutes 30.60 14.21 20.02 18.22 20.76 
Total # Words  57 7 39 23 31.50 
Total # utterances 14 6 11 8 9.75 
Total Diff Words 35 6 29 13 20.75 
# morphemes 61 7 46 24 34.50 
# 1 word utterances 2 5 1 3 2.75 
# questions 0 0 0 0 0.00 
# initiations 2 3 0 0 1.25 
# responses 11 3 11 8 8.25 
# prestored phrases 1 0 0 0 0.25 
# prestord words 35 6 14 4 14.75 
# spelling 15 1 25 12 13.25 
Average words/utt 4.07 1.17 3.55 2.88 2.91 
Average Morphemes/utt 4.36 1.17  4.18 3.00 3.18 
questions/utt 0.00 0.00 0.00 0.00 0.00 
initiations/utt 0.14 0.50 0.00 0.00 0.16 
responses/utt 0.79 0.50 1.00 1.00 0.82 
% 1-word utt 0.14 0.83 0.09 0.38 0.36 
prestored phrases/utt 0.07 0.00 0.00 0.00 0.02 
prestored word/utt 2.50 1.00 1.27 0.50 1.32 
spelling/utt 1.07 0.17 2.27 1.50 1.25 
utterances/minute 0.46 0.42 0.55 0.44 0.47 
different words/min 1.14 0.42 1.45 0.71 0.93 
1 word utterances/minute 0.00 0.01 0.00 0.00 0.00 
words/minute 1.86 0.49 1.95 1.26 1.39 
initiations/min 0.07 0.21 0.00 0.00 0.07 
responses/min 0.36 0.21 0.55 0.44 0.39 
% words = prestored 0.61 0.86 0.36 0.17 0.50 
% words = spelling 0.26 0.14 0.64 0.52 0.39 
 
      



  

  

 
 

  Tango A Tango B Tango C Tango D Tango E  
Group 

Average Tango O 

Group 
with 

Tango O 
Total Time in Seconds 1473.62 1384.08 866.29 402.11 1500 1125.22 397.3 1003.90 
Total time in Minutes 24.56 23.07 14.44 6.70 25.00 18.75 6.62 16.73 
Total # Words  30 41 38 6 22 27.40 161 49.67 
Total # utterances 19 20 27 4 13 16.60 22 17.50 
Total Diff Words 24 22 21 6 19 18.40 77 28.17 
# morphemes 34 48 41 6 24 30.60 180 55.50 
# 1 word utterances 10 6 19 2 5 8.4 0 7.00 
# questions 1 0 0 0 0 0.20 0 0.17 
# initiations 6 6 3 0 7 4.40 20 7.00 
# responses 11 11 24 4 5 11.00 1 9.33 
# prestored phrases 11 11 8 1 6 7.40 22 9.83 
# prestord words 4 6 18 0 5 6.60 0 5.50 
# spelling 3 0 3 4 2 2.40 0 2.00 
Average words/utt 1.58 2.05 1.41 1.50 1.69 1.65 7.32 2.59 
Average Morphemes/utt 1.79 2.40 1.52 1.50 1.85 1.81 8.18 2.87 
questions/utt 0.05 0.00 0.00 0.00 0.00 0.01 0.00 0.01 
initiations/utt 0.32 0.30 0.11 0.00 0.54 0.25 0.91 0.36 
responses/utt 0.58 0.55 0.89 1.00 0.38 0.68 0.05 0.57 
1-word utt/utterance 0.53 0.30 0.70 0.50 0.38 0.48 0.00 0.40 
prestored phrases/utt 0.58 0.55 0.30 0.25 0.46 0.43 1.00 0.52 
prestored words/utt 0.21 0.30 0.67 0.00 0.38 0.31 0.00 0.26 
spelling/utt 0.16 0.00 0.11 1.00 0.15 0.28 0.00 0.24 
utterances/minute 0.77 0.87 1.87 0.60 0.52 0.93 3.32 1.32 
different words/min 0.98 0.95 1.45 0.90 0.76 1.01 11.63 2.78 
1 word utterances/minute 0.01 0.00 0.02 0.00 0.00 0.01 0.00 0.01 
words/minute 1.22 1.78 2.63 0.90 0.88 1.48 24.31 5.62 
initiations/min 0.24 0.26 0.21 0.00 0.28 0.20 3.02 0.67 
responses/min 0.45 0.48 1.66 0.60 0.20 0.68 0.15 0.59 
% words = prestored 0.13 0.15 0.47 0.00 0.23 0.20 0 0.16 
% words = spelling 0.1 0.00 0.08 0.67 0.09 0.19 0 0.16 

Table 2: Generalization Session Data for Participants Using the tango!  
      Tango O discovered the Sponge Bob Square Pants phrases on the tango! during the generalization session.   

His use of them dramatically influenced his results so they have been treated separately from the other participants           
who used the Tango


