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Figure 1. Using Layered Elaboration to design a 
game.

As technology for children becomes more mobile, social, 
and distributed, our design methods and techniques must 
evolve to better explore these new directions. This paper 
reports on “Layered Elaboration,” a co-design technique 
created to support these evolving needs. Layered 
Elaboration allows design teams to generate ideas through 
an iterative process in which each version leaves prior ideas 
intact while extending concepts. Layered Elaboration is a 
useful technique as it enables co-design to take place 
asynchronously and does not require much space or many 
resources.  

THE FOUNDATIONS OF LAYERED ELABORATION  
The concept for Layered Elaboration has its roots in 
storyboarding for interactive media [5], paper prototyping 
[8], and annotation tools [6]. Storyboards and drawings 
have been used as a method in participatory design research 
for decades [2, 3, 7]. Paper prototyping has been used for 
game design [4] and interface testing [1]. The technique 
described in this paper builds upon these and is named 
Layered Elaboration because it enables design groups to 
add ideas presented by others with layers of transparencies 
while encouraging design team members to expand on 
those earlier ideas.  
Layered Elaboration is different from other techniques 
because few lend themselves to revisiting design ideas and 
adding upon them in a straightforward manner. Many 
design techniques require the permanent change of original 
items as additional designers modify them. Layered 
Elaboration enables co-designers to add and modify ideas 
without permanently destroying the original through the use 
of transparent materials.   

LAYERED ELABORATION IN PRACTICE 
Layered Elaboration was originally conceived during the 
design of a motion-controlled, history-based, instructional 
video game [9]. An adult team member created storyboards 
representative of one module in the game.  We wanted a 
way to add to and extend the ideas without having to 
recreate or destroy the artifacts from this initial phase of 

design.  Adding a layer of overhead transparencies to the 
storyboard fulfilled this goal. 
Our team made modifications to the technique based on 
those initial experiences. The modified technique 
emphasized collaboration and elaboration between groups. 
Our next use of Layered Elaboration occurred when our 
intergenerational design team was tasked with developing a 
technology that would help other children be more 
environmental-conscious in three different locations. Our 
team split into three smaller groups, each consisting of two 
children and at least one adult. Each team was assigned one 
of the three locations. 

Increasing Participant Ownership  
To begin the session, each team was given drawing paper 
and markers to create a design. The groups were assigned 
one of those topics and given fifteen minutes to create their 
designs.  
After the time was up, the groups got together in the middle 
of the room for a “stand-up meeting” to rapidly move along 
the process and as an interim debriefing. At the meeting, 
each group explained their design and answered any 
questions that the other groups might have had. Once a 
group presented, a transparent overlay was added.  
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Inter-Group Collaboration  
In order to solve some of the challenges of the initial 
implementation of Layered Elaboration, the groups 
exchanged designs to foster inter-group collaboration and 
communication.  With the new designs in hand, the groups 
began elaborating on the ideas presented. By using the 
transparent overlay and markers, the design partners were 
able to draw on the previous group's work without 
permanently destroying it.  
After another ten-minute period, the groups got back 
together in the middle of the room for another stand-up 
meeting. Each group presented what they added or changed 
to the previous design. After each group presented, another 
transparent overlay was added to the design and prepped 
with registration points. The groups then had one more 
opportunity to add to the design. 
After the final design period, all of the groups sat down and 
discussed the final designs.  

LESSONS LEARNED AND FUTURE WORK 
As with any co-design technique, Layered Elaboration has 
strengths and challenges. Its strengths include: 
• The ability to add to and modify the initial storyboard 

without permanently damaging or altering it.  
• The ability of the design team to stack the transparency 

overlays over the original storyboard to see common 
trends or “hot spots” in the different groups' feedback.  

• The portability as a co-design tool. Instead of needing 
a large physical space for low-tech prototyping, the 
stackable storyboards are no larger than a clipboard.  

• The relatively rapid, iterative nature of the technique 
allows a number of design partners to provide input 
and ideas in a short amount of time. 

• The cost of the materials is low. 
We have also identified a few challenges with the modified 
technique, which we intend to address in the future.  They 
include: 
• Not all team members paid attention to the other 

groups as they presented in the stand-up meetings, 
which led to confusion and less elaboration.  

• The washable markers used by the design teams were 
inadequate for writing on transparent overlays because 
they smudged; permanent markers were required. 

This technique is useful when non-destructive design 
annotation, limited space, and evolutionary artifacts are 
design requirements. We would like to use this technique 
with a geographically distributed audience, so, we 
developed a web-based,  co-design tool called DisCo. 

Using the lessons learned from previous experiences, and 
trying to address the needs of a geographical distributed co-
design audience, we designed and implemented DisCo to 
facilitate Layered Elaboration and support creative 
expression. DisCo is built with Flash, PHP, and JavaScript 
and enables users to collaborate asynchronously on designs.  
Our initial work with DisCo has provided us with a 
foundation to develop new, distributed co-design tools. 
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