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MOTIVATION

Brainstorming IS an idea generating
cchmiaue. I1 cncourages out of the bOX | suppo s, concurentiden o Sereale” R ke vl Sora e ey
thinking and helps produce a set of fresh  |generation e o dod oractioe g p .

iIdeas. Brainstorming has two parts: an idea P '

generation (storming) phase and an idea Many ideas visible on the

Design Goal Achieved Reflections

Mainly achieved visibly of ideas. For storming display with many
partly iIdeas, refine presentation of better visibility. In norming, refine

categorisation (norming) phase. tabletop at once 0 1o Ve vl
The storming phase relies on: tlje(r)r?téreigiorce orientations or v Retain central location of ideas generated as it works well.
1. Criticism not permitted (Judgment of ideas Foster awareness of ideas as v Awareness during storming was well supported and newest ideas
Is left till later) they are generated highly visible.
2. Unu_sual iIdeas are we_lc_omed _(the wilder Make clear the creator of each v Relative contributions were clear. Improve aesthetics.
the idea, the better: it iIs easier to tone idea
down than to tone up) Support flexible grouping for v Grouping worked well, including subgroups. Refine lasso to
: : : iIdea convergence support reorientation of groups of ideas and add undo.
3. Quantity Is encouraged (more Iideas, _ -~ :
increases likelihood of useful ideas) Capture the group’s process v Currently not available to participants. Add interface elements for
and final outcome reflection phase and re-conceptualisation.

4. Combination and improvement are
sought (aim to build on other people’s
ideas, as this leads to more ideas). EVALUATION

In the norming phase, ideas are discussed We evaluated the system in a qualitative user We found that orientation and coding facilitated
and evaluated. Ideas are merged, grouped Study with 24 users in six groups. We compared awareness during the storming phase. Refer to

and categorised. Duplicates and rejected @gainst a control condition based on a Figure 4.
ideas are removed. whiteboard.

A tabletop interface has the potential to  \We found the tabletop facilitated awareness and
support brainstorming in new ways. participants preferred typing to writing ideas and
the tabletop generated more ideas relative to the
whiteboard. Refer to Figure 1.
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CHALLENGES
Key problems for brainstorming are: 100 - .
1. Free riding (when an individual believes o =
their contribution is unimportant or that jﬂ ”
they just do not participate fully) 1. s I _ _
= a8 Fig 4. Group 1 at the end of the storming phase. Notes are shown
2. Evaluation apprehension (the fear of £ 35 = Tabletor eeco the phvaiesl Koyboards . e foves n fhe comers are
negative evaluations from other group N 27 29 29 Whitebozrd _
membes wliph 1 s ooy ek, o
: i : 10 - | I W |
3. _Produc_tlor_] BI(_)ckmg (by not releasing an u-Jl II Il approprigte iIdeas in these. F%efer to Figurep5. ’
idea, 1t is likely to be forgotten or #1 #2 #3 w4 w5 #6
suppressed). i
Shown wih a whie ine i the micdie, s the session at 5 mintes, Tot e R [
ideas are shown above the columns.
DESIGN GOALS We found the rate of production to be Qualities £y
Using the constraints and opportunities  sybstantially higher on the tabletop relative to ladventurclll oo 11015
imposed by tabletop interaction, we aimed to  that of the whiteboard counterpart. Refer to -""_ e AR TN ey
improve the brainstorming process compared  Figure 2. = — s \Q'\SM
to conventional methods, such as a ml - c cbrities] %
whiteboard or paper, whilst retaining face- to- 0 e O | EEs=e ¢
face collaboration. We conducted a N — rooe R
comprehensive interface review to establish o | | |
a set of design goals, we used these to 5 o s made by fipping & note; i e foue there are. si
create a system and evaluated against them. e T Fonianersicaieqones, eschwih a e
Refer to the table in the upper right and the —rs
figures on the right-most column (Figures 4 0 T CONTRIBUTIONS
and 5). N/ - Constraining tabletop interaction helps
o E e e e overcome problems in brainstorming, such
as free riding and production blocking.

Fig 2. The number of ideas generated in the storming
phase with each condition.

- The potential of a tabletop to capture
useful aspects of the process by logging.

- Support learning about effective group
_ Interaction, for example aiding a teacher
to Figure 3. understand what their students were doing.

- A Dbetter understanding of the effect of
design choices on group brainstorming at
a tabletop interface.

Grouping was simple on the tabletop,
with features such as the lasso. Refer
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Fig 3. (Right) A user dragging a ‘lasso’ over a group of notes and
then moving their finger to a container; (left) the notes are moved
into the container when the user holds their finger still.



