Collaboration

CS 34/
Michael Bernstein



Announcements

Quiz 2 today after lecture



| ast time

Our default I1s to replicate oftline social interaction; instead we ought to aim

to go “Beyond Being There’. Create social spaces that could only thrive
online

We strugsle with Grudin’s Paradox, where the people needed are those
with the least incentive to contribute, and we strugsle with cold start

Soclal media’s effect on us depends on use:

Directed interactions increase friendships and wellbeing, but liking does not
Soclal media use does Increase soclal capital in our communities

We take In a broader news diet, but democracies struggle with polarization under
soclal media



Today

CSCW and the Johansen Matrix

Distance Matters
The Socio-Technical Gap

Coordination at Scale



CSCW: Computer-supported
cooperative work

The traditional definrtion...

Computer-supported: technology is mediating the conversation
Cooperative: typically teams or groups of coordinating people

Work: tasks, as opposed to play or socializing
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Designh considerations differ by
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Distance Matters



Coworker communication

Kraut et al. 1988]
Studied communication between collaborating researchers at Bell Labs

Distance between offices and

Office location - % collaborating
same corridor i o 10.3
same floor - 1.9
different floor . S 3
different buildings | A

Result: Very significant falloft in collaboration as people get further apart.
Even between same corridor and same floor:




Distance matters

| Olson and Olson 2000]

“If, as 1t 1s said to be not unlikely in the near future, the principle of
sight I1s applied to the telephone as well as that of sound, earth wil
be In truth a paradise, and distance will lose Its enchantment by

being abolished altogether.”
— Arthur Mee, 1893

But...colocated software engineering teams outperformed the
company average by 2x.VWhy!



Distance matters

| Olson and Olson 2000]

[he big iIdea behind this paper: why Is distance collaboration so
much worse!

This paper Is the face that lau

dNd

Mo

ogous to The Computer-

Ivation for nearly every st

nched a

or

UC

The Olsons’s identified failures:

the 2

thousanc

st CentL

y of remote co

ships In CSCW—

YN N

aborat

‘eraction—-cited as
lel

Common ground: knowledge that people have iIn common and know
they have In common

Coupling: how complex the work interdependencies are



Surely not even today!

The tools have improved — Zoom, GitHub, Slack, Asana — does
distance really still matter?

You're not the first one to ask this question...

FOCUS: COLLABORATIVE MODELING

SOFTWARE PROCESS IMPROVEMENT AND PRACTICE
Softw. Procoss mpreve. Prack 2008; 13: 493 510
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Surely not even today!

THE UPSHOT Do Chance Meetings at the Office Boost Innovation? There’s No Evidence of It.

At the same time, technology — like Zoom, Slack and Google Docs
— has made idea generation as effective online, researchers said.
Judith Olson, a professor of computer science at the University of

California, Irvine, has studied the effect of distance on teamwork
for three decades. Distance matters much less now, she said:

“Because of the technology these days, we’re actually inching
closer and closer to replicating the office.”



https://www.nytimes.com/2021/06/23/upshot/remote-work-innovation-office.html

Yes, even today.

A national lab, remote during COVID: tools let groups collaborate
fluidly within teams, but broke collaboration across teams

20 million papers and 4 million patents: remote teams were less

likely to produce breakthroughs; remote members were more
often doing execution than conception

Engineers at a Fortune 500 firm: sitting near teammates brought

| 8% more code feedback, mostly to juniors; seniors wrote less
code



The Socio-Technical Gap

Why are collaboration and social tools resiliently difficult to get right! Will distance
ever not matter?




The intellectual challenge of

social computing

" I'he social-technical gap Is the divide between what we know
we must support socially and what we can support
technically.

soclal In

he soclal sciences teach

eraction. But we

us mechanisms that are important for effective

ack ¢

esigns that facilitate those mechanisms.

Inturtively: we know how to throw parties IRL, but generally not how to
provide those same mechanisms online.



Socio-technical gap in

collaboration tools

Soclal sciences: effective collaboration requires that people be
aware of what on the team others are up to

But how do we su

DpOrt awareness, In

bractice, with technology!




Socio-technical gap in

collaboration tools

Soclal sciences: effective collaboration requires that people be
aware of what on the team others are up to

But how do we su
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@ mbernst Merge pull request #130 from Stanf... .. last week YY) 382

Activity indicators!

bractice, with technology!

@? Michael Bernstein
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Socio-technical gap in social
media

Soclal sciences: social activity 1s nuanced, and people handle the
details with remarkable fluidity and agility

he focused totality of decades of design & technological progress

*’66@@

ut what Is a specific design that can better enable what we know to
be ef ective Interpersonal interaction?




Socio-technical gap in
virtual reality

Soclal sciences: interpersonal distance carries meaning — intimate
|.oft, personal |.5—4ft, social 4—12ft, public | 2-251t

VR;




VR~

Socio-technical gap in
virtual reality

Soclal sciences: interpersonal distance carries meaning — intimate <
o1t

persona\ |.5—4ft, social 4—121t, public [2-251t [ Hall 966

wdvl@

How do we smoothly trigger
hersonal space cues In VR!?

'DyOntae on You lube]

2|


https://www.youtube.com/watch?v=z9a8ULQn3DM

Collaboration beyond being
there: modern frontiers
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What’s in team performance?

Across tasks, from brainstorming to coordination, groups show a

stable “collective Intelligence” factor. Guess what

dredicts It/

Members' individual skill matters, but less than process

VWhat matters most Is how they collaborate: matching

members to tasks, and ensuring nothing falls through cracks

The average social sensitivity of sroup members

...and, since women on average are higher social
sensitivity, T% of women in the group predicted success



T his lecture could have
been an email

Microsoft researchers investigated their own employees’ own
multrtasking during remote meetings: e.g,, are they using Outlook

<ng. I he odds go up

while in a Microsoft leams meeting!
Consistently ~30% of meetings involve email multitas
by 2x If the meeting Is at least ten people and by 3x 1
~ | hr long

Multitasking does not always mean disengagement: often, It's

the meeting Is

communication with colleagues or finishing other work: "t needs to
happen or you can't get all your work done”



Open questions

Can we bring the right people together, given the task!

People Initially say they want experts and sociable teammates,
but ultimately are likely to choose prior social connections

Can we help them flag potentially explosive meltdowns early?

As little as /0 seconds of text chat can enable an algorithm to
flag teams that may want to break up later

Can we aid effective organization strategies!



What is the best way for teams
to organize!

' /hou, Valentine and Bernstein 201 8]

Should teams be flat or hierarchical! Encouraging or critical?
cnforcing equal turn-taking?

Unfortunately, organizational behavior research has demonstrated
that there exist no universal answers to these questions. [ hey
are contingent on the people and the task.

What It you could continuously give feedback on how the team Is
ooing, and a system helped your team identify better strategies!

30



feifel 9:21 AM
hello

landay 9:21 AM
hi

wootters 9:21 AM

Hi everyone!

5.0, 9oal-robot 9:21 AM
A
W INSTRUCTIONS

SUBMISSION




goal-robot G 9:21 AM

w END OF ROUND

<feedback to DreamTeam system>

\@'1:.? ;- dreamteam-robot 9:21 AM
.+ This round change the following...

Be super cheery! Make sure to write encouraging comments
to all your teammates, despite any losses!




<feedback>




The resulting teams outperform managers, collective decision

making, and traditional multi-armed bandit searches. :Q‘

!




Coordination at scale:
crowdsourcing



| arge-scale contributions

“Well, It we can't coordinate in small groups, instead let's highly
structure our activities and open them up to massive scale.”

“Let’s call that crowdsourcing.”

Select all squares with
traffic lights
If th ne, click skip

2re are no

36



| arge-scale contributions

“What If people don't want to volunteer?”

“Well, we could make 1t fun or incentivize them.”

The ESP Game

2:05  The ESP Game 0090

Time Left

Taboo Words Your Guesses
CROWD

STAR
STARS
BLUE
WHITE

BLACK

: Pass

o s EEEI:ED:I:I:EEI:Ei) [ Flag |
ooooo d o guess \ :

37



Crowdsourcing as Beyond

Being | here

Crowdsourcing gives up on having hish common ground and
coupling (vis a vis Olson), Iin favor of structured activities at scale

“Write a complete encyclopedia article” =~

-Ix this typo™

"Create a complete operating system™ = “Iry to fix this i1ssue/bug”

“Irain a machine learning algorithm'™ — “Label this image”

VWhat crowdsourcing loses in coordination from in-person
collaboration, It gains In sheer scale — going beyond being there

38



Crowdsourcing workflows

Kittur et al. 201 1]

How might we crowdsource
more complex, iInterdependent
outcomes!

Crowdsourcing as a map-
reduce pProcess

o write a Wikipedia page,
partition on topics, map to find
facts and then reduce into a
paragraph

Partition :

Map
(facts)

The Empire ...most popular The Statue of
State Building ones include the Liberty has
celebrated its Empire State become an

75th Building, the American symbol

Anniversary Statue of Liberty of freedom and

on May 1, and the Grand welcome to the

2006. Central Terminal. immigrants

Reduce
(paragraph)

Ask most people who plan to travel 1o New York City what
they want to see while they are there and invariably you will
hear about the top tourist attractions: the Empire State

Building, the Statue of Liberty, and the Grand Central
Terminal, with the Empire State Building probably coming in
as number one on the list of "must see" for visitors to the city.
No wonder: the Empire State Building has a long history,
having celebrated its seventy-fifth anniversary on May 1,
2006. Yet the Statue of Liberty is also a popular tourist

39



Crowd work = LLM chains

Kittur et al. 201 1;Wu et al. 2022; Grunde-MclLaughlin et al. 2025]

Crowd workers, 201 |

Partition : '

Map
(facts)

partition — split

The Empire ...most popular The Statue of
State Building ones include the Liberty has
celebrated its Empire State become an

75th Building, the American symbol

Anniversary Statue of Liberty of freedom and

on May 1, and the Grand welcome to the

2006. Central Terminal. immigrants

map — ideate

Reduce
(paragraph)

Ask most people who plan to travel to New York City what
they want to see while they are there and invariably you will
hear about the top tourist attractions: the Empire State
Building, the Statue of Liberty, and the Grand Central
Terminal, with the Empire State Building probably coming in
as number one on the list of "must see" for visitors to the city.
No wonder: the Empire State Building has a long history,
having celebrated its seventy-fifth anniversary on May 1,
2006. Yet the Statue of Liberty is also a popular tourist
destination.

reduce — compose

LLM calls, 2022

(5) CHAINING

Suggestions for improvement

Alex's problems |

More images on the slides

jToo much Lext... ° 2 :
: ‘Sectlonallze the talk

No clear structure 7

1 ‘Ask the audience questions |

Coes not engage... _—
3 {Use humor

-

~riendly paragraph

Alex, your presentation was interesting! However, I noticed that
you have a lot of information or your slides. It might be

halpful to vary pictures with text so that it is easier to
follow. Also, you might consider the flow of your theme. If it
w2re me, I would have divided it _nto three sections and then
used your conclusion at the end. You may also want to add some
humor, and ask mors questions to engage the audience.

“Chains address LLM errors analogously to the way crowdsourcing workflows address human error.”’

| Grunde-MclLaughlin et al. 2025]

40



Crowd-powered applications

Avtomziic clusianng genseally nelos saparata difisrent kinds of Automatic clustenng genaraily helds separets difisrant knas of
reenifls that naed In ha acitadd diferendly fot Hisn't fW‘t racniis Mat need in he adited a'fersntly b it =n' parfact
‘»r e :hr':\ 5 lt ("'!‘.«11"“ iy ':lwt s than nendond, hacanss it 'wmv*ﬁr'n’ sitam *t'-s nwore dusiers han noedod. a5 sfnochue
5 strctwe sron' | ensoeent i ihe wad s parieula oL BRI ND L D] oo Cornversoly
"‘--; axaniie ] s ussr only nesdly W 2 nesr e ~uru—-tl nes e Jolmuu sl fine eroush. ieav ugl slerugenecus
=, {hend r—'é'&-'-ras at the St oF the ine a1e a1gely clusters that m;:tneechtea on-’a Bne atatime Tra user cowd
ant =an it isat necesary i snlif hazasl on hass crles INis padlam v ms i =nd spimhng dustare mamesiin
Soraners Conversaly. somebimes the clustonng isnt hing Clnsinnng and solnchon | ym redizabon woudd 2Ra b impmved by
crooyi leaving i -!W‘.l_.}bllj_u;b ustons ol must bo ediles one recograzing common loxd shuclure hke USLS enames . 2o
hine 21 ol Dne sul Lo Eres poabisn would b b st e use addresses, dales, lnnes, sle
rEamarge Wis Gusley g mares ::r"::‘e-:nl -ana-ogp 1S

mergeand spilelusters C us'erm anc sekection genc-"alv'abon

|
would alse be improvad oy f'é-t,OOT‘L ¢ common text structure ke
1R s filenames amail addracsas fates imas st : |g al I l e a
[ |

|

AUtomatc ClUstering generally Nelps separate ditterent Wnds of records that need tc be cdited
differently, but it isn't perfect. Sometimes it creates more clusters than needed, as structure differences
aren't important to the editing task. Conversely, sometimes the clustering isn't fine enough, leaving
heterogeneous clusters that must be edited one line at a time. The user could solve this problem by
merging and splitting clusters manually. Clustering and selection generalization would also be impreved
by recognizing common text structure like URLs, filenames, email addresses, dates, times, etcj

What temperature is my Can you please tell me What kind of drink does
oven set to? what this can is? this can hold?

i
Prge Lofd | O

Bernstein et al. 2010

(69s) it looks like 425 (183s) chickpeas.  (91s) Energy
degrees but the image  (514s) beans (99s) no can in the
is difficult to see. (552s) Goya Beans picture

(84s) 400 (247s) energy drink
(122s) 450




How to
Stop Silicon Valley
from Building a
New Global Underclass

VWhat would it take for us to be
proud of our children growing up to

work In these environments?
Kittur et al. 201 3]




Summary

Collaboration Is hard: distance matters.

Jools can try to mitigate the effects of distance, but we are limited by the
socio-technical gap.

Aiming to go beyond being there, crowdsourcing gives up on tight
teamwork In favor of structured contributions through open call and at

massive scale
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