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CSCW

o Computer Supported Cooperative Work

— Study of how people work together as a
group and how technology affects this

— Support the social processes of work, often
among geographically separated people

*Mark Guzdial provided input on this presentation
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=
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Paradigm Shift

o Before: System was a tool that was
applied to work

o After: Multitasking paradigm shift

— The “system” became the medium, the
moderator, rather than “just” a tool
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Examples

¢ Scientists collaborating on a technical
issue

o Authors editing a document together

» Programmers debugging a system
concurrently

o Workers collaborating over a shared
video conferencing application

o Buyers and sellers meeting on eBay

6750-Spr ‘07

Research Focus

e Often divided into two main areas

— Systems - Groupware
» Designing software to facilitate collaboration

— Social component

e Study of human and group dynamics in such
situations
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Groupware

o Software specifically designed
— To support group working
— With cooperative requirements in mind

o NOT just tools for communication

o Groupware can be classified by
— Then and where the participants are working
— The function it performs for cooperative work

o Specific and difficult problems with groupware
implementation
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Classifying Groupware

o Time/Space matrix

— When and where the participants are
working

o People-Artifact Framework

— The function it performs for cooperative
work

6750-Spr ‘07



The Time/Space Matrix

Classify groupware by:

when the participants are working,
at the same ¢&ime or not

where the participants are working,
at the same p/ace or not

Common names for axes:
time: different
synchronous/asynchronous time
place:
co-located/remote
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Applied to “Traditional™” Technology

different
time

face-to-face | post-it note
conversation

different

place phone call letter
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Applied tor Computer Technology

Time

Synchronous
Face-to-face

Asynchronous

Post-it note
Co-located

E-meeting room Argument. tool

Place
Phone call

Video window,wall

6750-Spr ‘07

A More-fleshed Out Taxonomy.

Same Time Different Time

Same Place | Face to face interactions Ongoing tasks

¢ conference tables with *  teamrooms
embedded computers e group displays
public displays e shift work groupware
dedicated tools for e.g., e project management
voting and brainstorming

Different Places | Distributed real time interactions  Communication and coordination

Table 1. A typical space/time matrix (after Baecker, Grudin Buxton and Greenberg 1995 p.742)
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. chat systems .

transparent sharing of single
user applications
collaboration-aware
groupware

video conferencing

media spaces

unstructured or semi-
structured electronic mail
clectronic bulletin boards
asynchronous conferencing
list servers

workflow systems
schedulers

collaborative hypertext




Styles of Systems

o 1. Computer-mediated communication
aids

o 2. Meeting and decision support systems

e 3. Shared applications and tools
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Classification by Function

o Cooperative work involves:
— Participants who are working
— Artefacts upon which they work

understanding

T
direct
..
participants communication

control and
feedback

artefacts of work @
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What interactions does a tool support?

meeting and decision
support systems
— common understanding

understanding

paricipants @4&> ® computer-mediated

communication
/ — direct communication

artefacts of work @

communication

control and between participants
feedback

shared applications
and artefacts

— control and feedback
with shared work objects
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Communication via an artifact

understanding

dlrect
communlcatlon

o Deixis is

deixi
— reference to work objects control and
feedback

o Feedthrough

— communication through the artefact
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Many: aspects of communication

o Good groupware — open to all aspects of
cooperation

— e.g., annotations in co-authoring systems
— embedding direct communication

e Bar codes / RF ID
— Form of deixis
— Aids diffuse large scale cooperation
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Awareness

o What is happening?

who is there
o Who is there @ @
e.g. IM buddy list
o What has happened what has /
... and why? Pl RS / howdid

it happen
Yahoo! Messenger — B 5 |
age a i
i

Status: |2 available

o
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1. Computer-mediated Communication Aids

o Examples
— Email, Chats, MUDs, virtual worlds, desktop
videoconferencing

— Example: CUSee-Me, iChat, Skype

m

SEDE O
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2. Meeting and Decision Support Systems

¥ NetMecting
Lol View Toal Help

o Examples
— Corporate decision-support
conference room

e Provides ways of rationalizing
decisions, voting, presenting
cases, etc.

o Concurrency control is important

— Shared computer classroom/cluster
@ File Tranafe: - In a call
o Group discussion/design

aid tools
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3. Shared Applications and Tools

il Usiitied - Whilebeard (1.0 - 23] - Hel in & call

o Examples

— Shared editors, design tools,
etc.

o Want to avoid “locking” and
allow multiple people to
concurrently work on
document

. y
e Requires some form of ACEFERCETEAE ol ploelD)
contention resolution

e How do you show what others
are doing?
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Example

e Teamrooms - Univ. of Calgary, Saul
Greenberg

sockel to

.
Application
Interpretar
(comamunications,
who Is around, room
navigation, ..}

Roam Applat
Interpreter Intarprater

{whiteboard.

)
applet sizes, ) Appial
Interprater

Figure 2. Structure of TeamRooms client,
showing use of multiphe interpreters,

Video, CHI ‘97 http://www.cpsc.ucalgary.ca/grouplab/projects/index.html

gy
£
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(h) —

Figure 1. TeamRooms usar interface, showing (a) available rooms; {b) connected users; () business card: (d)
radar overview of room; (@) URL reference applet; (1) users in room; (g) concapt map applet; () cutlingr applet
(1) whiteboard pens; () texd chat area; (k) iImage applet; (1) telepointer; (m) postt applet; (n) letrominces applet
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Example

L Peepholes (same lab at Calgary)

- Contact facilitation system that lets you know who is around on the
Internet by illustrating their presence through iconic indicators

peepholes.tcl

vGrenherg| + 0G| - Lowe| -,

[~ Audible Ambush @ I‘f

Update Now!
Pause
Resume

Delete
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Using the CoWeb

I gt a8 450 Lowr 2
o PR [T —

I T
Qmrits Py G Qanscn B T s O, meeri P iy
€5 6750 Coweb Title:

CS/PSYC 6750 - Human-Computer Interaction =

Term-specific infornsation:
CEPsY s HCL - Spwing 2007 Prof. Soba Stk
b 5w )

pew, abeo, Cla

General course info for all terms:

1 you completed the ok P

o IMPORTANT: Once ou gen Tech Office of

{05 sl OS5 in bocated 8 Trveh Saored s Flompball Aversse right st
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Features to support collaboration:
Recent Changes and Attachments

e o OO H TR et

WG et Chages e C3 4TS Sty

O view @ear Qunach O hivory ffbeae (D changss G marck P ey 2]
T ]
Recent Changes to CS 6750 Coweb

PR T ey —"

12 April 2007 e s Dy bone (Schenpe G marcs Pisip

otk ot oo gofect ot 220 pes by laws- 1 26-61-116-22 lawn gateck o Attachments to this Page (CS 6750 Coweb)

& April 2007 Sss ] [wesd ]
D wploadwthe page @ add areforence 1o the upload o the cad of the page
+ Simedent desian somes at 1238 am by locwest9S shdes gutech edu sphiad o the S ) o oot ackd n efewemcr

3 April 2007 | To eeference you wpioad, msent 73 imm the page bent. To in-live images (GIF, JPEG,

or PNG), use <7, M wied of 3000 Mb; 1171 Mb free.
» Bigpoimet Project Wenkipace at 510 s by nat sucesatediog: com

|
! Atachments to this Pag
1

29 March 2007 1 mnchenenes 1o the page
« Englsh Tutor for Deaf Students at 904 pm by r82h224 res gatech edu Attachments to this Swiki
» CEPSY 6780 - HOI -- Sprmg 2007 a2 945 am by booya ce gatech ocy




Handling contention: in CoWeb

o No locking
— On the Web, how do you know: if someone walks away?
o But if person A edits, then person B starts and saves edit
before A saves, how do you deal with it?

— Old way: A “wins,” but B'’s is available in history for
retrieval
— Current way:
o Each edit time is recorded

o If incoming edit time is earlier than last save, then note
collision. Provide user with both versions for resolution.
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Security.

Netscape: History of (5L Pr¢

e o A D 2 @ o4a =S £ B

;| Bak Forward Relnad  Home  Search Metscape Images  Print  Seourity  Shop

PY E ave eve ryth i n g " Losation: A [http -/ /=i oo gatech.edu 8020 edtech /471 history

" Bpcszsaocoven i csassacacatn M mccessatints - b vrark cuzaiatin Ak pro aomiesion

e But it's mostly
SOCiaI pressure History of CSL Projects

This document contains a history of this page, from the current version to the earlisst one available

that keeps it e . e

. cument CSLFrojects  generalee cc gatech.edu 5 December2000 25724 pm
WO rkl n g 4/ CSLPojects generallee cc gatechedu 5 December2000  2.57:04 pm
. CSLPjects oaxaca-nt.ce.gatechedu 29 November 2000 6:36:30 pm
. CSLPojects oaxaca-nt.cc.gatechedu 29 November 2000 6:33:20 pm
. CSLPmjects 4723413233 26 November 2000 1.09:38 pm
. CSLPjects  generallee.cc.gatech.edu 28 Movember 2000 1:06:53 pm
. CSLPwjects generallee cc gatech edu 26 November 2000 106:17 pm
- CSLPjects s25-pmd4 gatech campuscwixnet 27 Noveraber2000  11:20:10 pm
- CSLPmjects 525-pmd4 gatech campuscwix st 27 Noveruber 2000 11:18:47 pm
- CSLPojects 525-pm04 gatech campuscwixcnst 27 Noveruber 2000 11:17:55 pm
. CSLPojects 1n-26-92-44.afl mediaone net 27 November2000  10:48:51 pm
. CSLPwjects 198211237142 27 November 2000 9:39.06 pm
. CSLPojects  bosshogg cc gatech edu 27 November 2000 6:43.06 pm
. CSLPjects  bosshogg cc gatech ecu 27 November 2000 6:42:48 pm
. CSLProjects 157h104.1es gatech eclu 27 Movember 2000 2:12:35 pm
- CSLPjects  guzdial® cc gatech edu 16 August2000  11:0004 am
- CSLPojects guzial® cc gatech edu 16 AugusSt2000  10:59:57 am

.h- mesatch pmbiclo,

i e e 15 B

o Problems (finally)
reared ugly head
after a while

— Passwords

B
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Social Issues

» People bring in different perspectives and
views to a collaboration environment

o Goal of CSCW systems is often to
establish some common ground and to
facilitate understanding and interaction
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Turn Taking

e There are many subtle social conventions
about turn taking in an interaction

— Personal space, closeness
— Eye contact

— Gestures

— Body language

— Conversation cues
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Geography, Position

o In group dynamics, the physical layout of
individuals matters a lot

— “"Power positions” O Q O
@

o "Proxemics” — Proximity

and body alignment as @ & ©
social cues

— Video: “Stitching” What about in
CSCW ‘04 online

collaborations?
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Main Page

From Wikipedia, the iree encyclopeda.

Wik IPEDI A Welcome to Wikipodia, o [ne-contont encyclopedia in many longuages. fn &
The Frae Encpclopidia this English peftion, startee in Jarsary 2001, w ar soking on 333340

ey irtichs. Visit cur Gomimurity Portal 1o T ool how you can gl any article.

iR oe axpunmenl in th sards

S ——

- panii Becnce: Qe | Gecn ey | Histoay | Les | Manesanes | Soene | Secery | Tecue oay
= Beconcharce
e
* ik Today's featured article In the news
= Qungion

sanrch

Mo calegorivs - Arivle overviews - Alohabelival indes - Other calegory sohomes

(&) () I thas Lnited Staes,
wolbax baseball has olton boon

8 in
h
5" cailiod the national faligwing a state funerl altended
- pastimae, and the total by world loadees in Cairn. Egynt.

atterdance for Majge « Heavy fighting centinues fce &
League games is mor than that of all ofher ith day in the [rac city of

American professional sports combined. In Eafiuiah as United Siates and
Japan. the Dominican Pepublic. Cutm. South

Iragi forces seek fo eliminale
e i - =
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Case Study: WikiPedia

Consider the tools available
Who are the users?
“Community” ?

How does all this affect the content?

What to do about it?

Broader issues of trust, anonymity, validity,
responsibility, authority...
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Evaluation

o Evaluating the usability and utility of CSCW
tools is quite challenging

— Need more participants
— Logistically difficult
— Apples - oranges

o Often use field studies and ethnographic
evaluations to assist

— Video: ESPACE (CSCW’'04)
— Video: Dynamo (CSCW'04)
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Evaluation Efforts at Calgary

o Uses modified heuristic evaluation techniques

—  www.cpsc.ucalgary.ca/arouplab/papers/2001/01-HeurisiticsMechanics.EHCI/talk/EHCI 2.html

o Heuristics (reformulated):

— Support intentional & appropriate communication
o Verbal communication (content)

* Gestural communication (deixis) *——————— Video:

icati indivi 7 VideoArms
Support communication of individual’s g
embodiment (attitude) " (CSCW04)

Support sharing of artifacts ————— Video: Jazz
Provide protection of shared resources <« (CSCW'04)

Switch between loosely and tightly coupled
coordination

Support establishment of contact «  Video: LiveContacts
(CSCW'04)
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Interested in More...?
e CS 7460; CSCW

— Readings, discussion, research-oriented
— '08-'09

e CS 6470: Online Communities

— Students study an existing community in depth, and then
develop a new community design

— '08-'09
» CS 7467: - Computer-Supported Collaborative
Learning

— CSCW-like concepts and ideas but in learning and education
context

— '07-'08
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Upcoming

o Ubiquitous Computing
¢ Project presentations 1

» Project presentations 2 / Final exam
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