
shared interfaces for co-located 

collaboration

http://i3.fbk.eu/
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Shared Interfaces

ÅGraphical User Interfaces 
(GUI) shared among several 
users

ÅProperties

ïColocated vs. distributed

ïHorizontal vs. vertical

ïSingle vs. multiple access

ïSingle vs. multiple user

ÅSeveral devices may be used
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Colocated, vertical, multi-access, multi-

user (?)

http://www.flickr.com/photos/dragonpreneur/2330110829
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http://www.flickr.com/photos/lscan/2231506117

Colocated, vertical, single-user
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Large Displays

ÅLarge LCD or 

plasma screen

ÅTouch-sensitive 

surface

ÅLimited in size

ïCan be very 

expensive
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IBM BlueBoard®



Projected surfaces
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ÅComputer display projected 

on a surface

ïTop/front may be projected 

on standard surfaces

ïBottom/rear does not 

produce shadows

Marco Guerini, 2004



ÅInput device

ïStandard mouse

ïLocalized pen

ÅMimio®, eBeams®

ïTouch-sensitive 

surface

ÅSmartBoard

ÅFTIR technique
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eBeam® http://www.luidiauk.com/



Colocated, horizontal, single-user
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Horizontal vs. Vertical

ÅThe physical orientation of a shared display affects 
group collaboration
ïThe shared interface has social affordances: it fosters or hampers 

different forms of collaboration

ÅVertical orientation fosters
ïa greater division of labour and more rigid roles

ïmore efficient working but less equity of idea generation

ÅHorizontal orientation fosters collaboration
ïencouraged group members to switch more roles

ïexplore more ideas

ïfollow more closely what each other was doing
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Multi-Touch and Multi-User

ÅStandard touch-

screens does not work 

on multiple touch

ïThis can be disruptive 

in a group interaction

ïBetter to use a device 

that forces single 

usages (like the eBeam 

pen)
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ÅNew technologies allows 
multi-touch recognition

ïFTIR technique, Apple 
iPhone, MS Surface, etc.

ÅEach touch is 
individually tracked

ÅNew gestures may be 
defined

ïE.g. Two fingers to 
enlarge windows
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http://www.microsoft.com/surface

Colocated, horizontal, multi-touch 

(not multi-user!)

http://www.youtube.com/watch?v=M2oijV-bRrw
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MS Surface® FBK FTIR table



Colocated, horizontal, multi-user

http://www.merl.com
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ÅOriginal developed by MERL

ÅNow distribuited by 

CircleTwelve Inc.

ÅTop-projected computer 

display on a special surface

ÅA touch-sensitive device

ïSingle touches by 

multiple users

ïWhoôs touching where

DiamondTouch®



An example of a multi-user application
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The application 

traces who is 

moving the the 

pieces



Multi-User is not Multi-Touch
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Blue color for one user, yellow 

color for the other user: FTIR (or 

MS Surface) canôt do that!

Two fingers or two hands 

gestures by the same user: 

DiamondTouch canôt do that!



Cooperative Gestures

ÅThe gestures of more than one user are interpreted as 
contributing to a single, combined command
ïincrease usersô sense of team involvement, to trigger 
potentially dangerous actions, é

ïPromote a highly social interactive experience but also 
potentially tedious 

17M.R. Morris et al., ñCooperative Gestures: Multi-User Gestural Interactions for Co-located Groupware,ò Proc. 

CHI, ACM Press, 2006, pp. 1201-1210.

CollabDraw, 2006



The 7 Axis of Cooperative Gesturing

ÅSymmetry
ïwhether the participants in a cooperative gesture 

perform identical or distinct actions (symmetrical
vs. asymmetrical)

ÅParallelism
ïthe relative timing of each contributorôs actions 

(parallel vs. serial)

ÅProxemic Distance
ïThe level of physical intimacy required to perform 

a cooperative gesture could impact its 
acceptability (intimate vs. personal vs. social vs. 
public)
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ÅAdditivity

ïa gesture is amplified by being cooperatively 
performed but it is also meaningful when 
performed by a single user

ïa special class of symmetric, parallel gesture

ÅIdentity-Awareness

ïcertain components of the action be 
performed by specific group members 

ÅNumber of Users & Number of Devices

ïThe number of users and device involved 
could impact the complexity involved in 
learning and executing the gesture
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Multi-Users Widgets & Enforcing 

Collaboration

ÅStandard widgets are designed 
for single-usage

ïClick or double click buttons, drag-
n-drop objects, etc.

ÅThey can be extended with 

ïsymmetric, parallel, additive 
cooperative gestures

ÅMU-Click, MU-Double Click, MU-
Drag-n-Drop
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Cooperative Storytelling: First Studies. In Proceedings of ICALT 2004



ÅIn real life there are ñnaturalò cooperative 

actions always associated with 

collaboration 

ïE.g. two people lifting an heavy table

ÅñRealò cooperative actions are not 

necessary for collaboration but they can 

be use to scaffold collaboration

ÅCan we scaffold GUIôs work too?
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Cooperative Learning

ÅAn instructional method that 
involves students working in 
teams to achieve a common goal

ÅActive learning process instead of 
passively listening to teacher
ïDyads is the most effective 

followed by threesomes and larger 
groups 

ÅHigher degree of accomplishment 
by all participants 
ïas opposed to individual, 

competitive systems in which some 
students can be left behind 

22Johnson, D., Johnson, R. Learning together and alone: cooperative,  competitive, and individualistic learning.  Allyn 

and Bacon. 1999.



ÅIndividual accountability
ïEach member must be accountable for contributing his or 

her share of the work

ÅPositive goal interdependence
ïEach member cannot succeed unless the group mates do

ÅPositive resources interdependence
ïthe resources needed to solve the problem have to be 

shared by the group members

ÅAppropriate use of collaborative skills and group 
processing
ïgroup members must know how to provide effective 

leadership, decision making, trust building, communication 
and conflict management,

ïand be motivated to use the prerequisite skills
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Principles of Cooperative Learning



ÅA shared co-located system to 
support cooperative storytelling  

ÅThe children are encouraged to 
tell, and record, a story about 
the world they have set on the 
display

ÅThe system support the 
children to manipulate 
scenarios and characters 

ÅThe narration has to be only 
verbal

StoryTable



Principled-based Design

ÅThe story is composed collaboratively by both children 
ïpositive goal interdependence 

Åé using a limited number of audio snippets  
ïpositive resources interdependence

Å.. each audio snippet is recorded by one child and it is 
then marked as such 
ïindividual accountability 

Åé each child is allowed to work on an individual level, 
but crucial operations have to be performed by both 
children simultaneously
ïappropriate use of collaborative skills and group processing



The yellow ladybug carries the 

characters. Single-user drag-

&drop is used to position a 

character on the stages. 

StoryTable

Audio ladybugs are recorded 

independently by each children, 

using  the shared recorder tool.

The red ladybug carries the 

backgrounds. A multi-user touch is 

required to set a background. 

When the children jointly touch 

a ladybug in a hole, it will play 

its content and the contents of 

the ladybugs of the following 

holes. 



ÅSet the scenario

ÅDrag characters

ÅRecord a story 
fragment 

ÅListen one fragment

ÅPlace the fragment in 
the sequence

ÅListen to the story (i.e. 
whole sequence)

ÅRevise recording
ïyour own fragment

ïOther childôs fragment

Individual and Cooperative Actions 



ÅTwo 8 years old 
children 

ïVerbal storytelling 
as control 
condition 

ÅStories analyzed 
using

ïNICHD Coding 
Scheme

ïHallidayôs language  
function

Pilot studies
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Å72 children from 2 local primary schools

ÅPre-test

ïSociograms & Big 5

ÅTest

ïIndividual and collaborative storytelling 

without the StoryTable

ï2 sessions of storytelling with the StoryTable

User Studies



Methodology

ÅWithin-subject controlled 
experiment
ï1 session of single 

storytelling

ï1 session with lo-fi condition 
(Control condition)

ï2 sessions with StoryTable 
(ST condition)

ÅVariables
ïNICHDôs scores on stories 

(narrative structure and 
cohesion)

ïCoding scheme for 
interaction


