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PTThis position statement is a collection of excerpts from my newly-published journal article “Using End User Environ-

ments to Mediate Conversations: A ‘Communicative Dimensions’ Framework” [1]. Because the work is relevant to that 
being done in the Cognitive Dimensions Community, and I would like to attend the VL-HCC ’05 CD workshop in order 
to disseminate the work and exchange ideas with other researchers in the field. 

 
1. Abstract 
 

An end user visualization environment aims to em-
power end users to create graphical representations of 
phenomena within a scientific domain of interest. Re-
search into end user visualization environments has tradi-
tionally focused on developing the human-computer in-
teraction necessary to enable the quick and easy con-
struction of domain-specific visualizations. That tradi-
tional focus has left open the question of how such envi-
ronments might support human-human interaction.   

Especially in situations in which end user visualization 
environments are enlisted to facilitate learning and to 
build design consensus, we hypothesize that a key benefit 
is their ability to mediate conversations about a scientific 
domain of interest. In what ways might end user visuali-
zation environments support human communication, and 
what design features make them well-suited to do so?  

Drawing both on a theory of communication, and on 
empirical studies in which end user environments were 
enlisted to support human communication, we have re-
cently proposed a provisional framework of six ‘Commu-
nicative Dimensions’ of end user visualization environ-
ments: programming salience, provisionality, story con-
tent, modifiability, controllability, and  referencability. To 
illustrate the value of these dimensions as an analytic and 
design tool, we use them to map a sample of publicly-
available end user visualization environments into the 
‘Communicative’ design space. By characterizing those 
aspects of end user visualization environments that im-
pact social interaction, our framework provides an im-
portant extension to Green and Petre’s [2] ‘Cognitive 
Dimensions’. 

 
 
2. Background and Motivation 

 
End user visualization environments couple an end 

user visualization language with a graphical user interface 
for constructing and viewing visualizations in that lan-
guage.  The traditional aim of such environments has 
been to empower end users quickly and easily to con-
struct graphical representations (both static pictures and 
dynamic visualizations) of phenomena within a scientific 
domain of interest.  For example, AgentSheets [3] em-
powers teachers and students to write their own graphical 
scientific simulations; Open Data Explorer [4] helps sci-
entists to construct sophisticated three-dimensional scien-
tific visualizations; ALVIS [5] enables computer science 
students to create "low fidelity" visualizations of com-
puter algorithms under study; and DENIM [6] allows 
website designers to quickly create sketched visualiza-
tions of websites with which clients can interact.  

In line with its goal to empower end users quickly and 
easily to create visual representations of domain phenom-
ena, past research into the usability aspects of end user 
visualization environments has focused squarely on the 
problem of human-computer interaction. This focus is 
well reflected by Green and Petre’s [2] cognitive dimen-
sions framework, which characterizes the effectiveness of 
programming environments (of which end user visualiza-
tion environments are a subset) largely in terms of their 
influence on at least four aspects of individual perform-
ance and experience: program comprehension, learnabil-
ity, error rates, and programming comfort.  For example, 
design decisions made along the abstraction gradient 
dimension impact the learnability and error-proneness of 
an end user environment, while design decisions made 
along the progressive evaluation dimension impact 
programming time and effort, along with the 
programmer’s subjective experience of comfort.   

While research in such fields as computer-supported 
collaborative work and learning has examined extensively 



the impact of differing communication media on human-
human communication (see, e.g., [7]),  research into end-
user and visual programming environments has virtually 
ignored  the role of end user environments in facilitating 
such communication. Yet, especially in the literature on 
the use of end user visualization environments for learn-
ing and software design, the ability of end user visualiza-
tion environments to mediate conversations about a par-
ticular domain of interest would appear to be a key bene-
fit. For example, through his development of an end user 
environment for programming graphical simulations of 
Newtonian physics, Roschelle [8] came to see the utility 
of such an environment not in terms of its ability to trans-
fer physics knowledge to learners, but instead in terms of 
its ability to act as “a resource for managing the uncer-
tainty of meaning in conversations, particularly with re-
spect to the construction of shared knowledge” (p. 1). 
Likewise, in developing Chemsense, an end user envi-
ronment for programming chemical simulations, Schank 
and Kozma  [9] focus on the value of the environment to 
enable learners to become competent with the representa-
tions of the discipline, which fundamentally entails an 
ability to engage in disciplinary discourse. 

End user technology for constructing representations 
of software would appear to have similar benefits. For 
example, acknowledging their central role in mediating 
conversations about software design, Damm et al. [10] 
constructed a collaborative, sketch-based environment for 
constructing UML diagrams on electronic whiteboards. 
Likewise, in two related lines of work, Landay and col-
leagues [6, 11] explored sketch-based systems with which 
user interface and web designers can construct low fidel-
ity prototypes to present to clients for feedback and dis-
cussion. 

As these lines of research illustrate, end user visualiza-
tion environments can play an important role beyond their 
role in facilitating the construction of visual representa-
tions: namely, they can mediate meaningful human dis-
cussions about a domain of interest.  This potential role, 
which existing analytical tools in human-computer inter-
action (e.g., the ‘Cognitive Dimensions’ framework) fail 
to address explicitly, raises three key research questions: 

1. In what ways might end user visualization envi-
ronments impact human communication?  

2. What general characteristics of end user visuali-
zation environments influence their ability to fa-
cilitate human communication?  

3. What specific design features might make end 
user visualization environments well-suited to 
facilitating human communication?  

To address these questions, I have proposed a frame-
work for analyzing the ability of end user visualization 
environments to support human communication. My 
framework identifies six ‘Communicative Dimensions’: 

programming salience, provisionality, story content, 
modifiability, controllability, and referencability. Both in 
the spirit of, and an extension to, Green and Petre’s ‘Cog-
nitive Dimensions’, these dimensions are intended to 
serve as a vocabulary with which designers can discuss 
and weigh the communicative impact of design choices.  

 
3. Further Information 
 

The preceding sections reproduce the abstract and in-
troduction of an article on ‘Communicative Dimensions’ 
recently published in the Journal of Visual Languages 
and Computing [1]. For further information on the 
‘Communicative Dimensions’ framework, read the arti-
cle, which not only theoretically motivates and empiri-
cally grounds the framework, but also illustrates the util-
ity of the framework by using it to analyze five publicly-
available end-user visualization systems.  
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