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Outline

Part 1: the bigger picture
ÅExperiments as a part of computational social science

ÅSome interesting examples of online social experiments

ÅLive demo of experiment on TurkServer, our open-source platform

Part 2: the nitty-gritty
ÅModern web programming and architecture of TurkServer

ÅDesign and logistics for social experiments with crowdsourcing participants

ÅQuestions, discussion, and brainstorming



Social Science

Observational studies, ethnographic work

Lab and field experiments

Data mining
Network analysis
Trend detection
Χ

Computational



A brief history of the behavioral lab

ÅHigh degree of procedural control

ÅOptimized for causal inference

But,many limitations:

ÅArtificial environment

ÅSimple tasks, demand effects

ÅHomogeneous (WEIRD)* subject pools

ÅTime/scale limitations

ÅExpensive, difficult to set up

Poor generalization, expensive, slow

ca. 1960s

ca. 2000s

* [Henrichet al. 2010]



Bringing the lab closer to the real world

Complexity,
Realism

Size, Scale

Duration, Participation

Physical labs ÅLonger periods of time
ÅFewer constraints on location

ÅMore samples of data
ÅLarge-scale social interaction

ÅRealistic vs.abstract, simple tasks
ÅMore precise instrumentation

Using the Internet 
as a behavioral lab



Benefits of the online lab

Easier replication, 
variation of existing work 

Lower barriers to 
designing and 

conducting 
experiments

Larger, more diverse 
participant pool

Data instrumentation for 
complex group interaction

Participation over longer 
time, broader space



¢ƻŘŀȅΩǎ ŦƻŎǳǎΥ ƻƴƭƛƴŜ ǎƻŎƛŀƭ ŜȄǇŜǊƛƳŜƴǘǎ

Suri and Watts (2011) Mason and Watts (2011)

Yin, Gray, Suri, and Vaughan (2016)

M., Mason, Suri, and Watts (2016)

M., Dworkin, Suri, 
and Watts (2016)



.ǳǘΣ ŜȄǇŜǊƛƳŜƴǘǎ ŀǊŜ ǎǘƛƭƭ ǇǊŜǘǘȅ ƘŀǊŘΧ

¢ƘŜȅΩǊŜ ŀ ƭƻǘ ƻŦ ǿƻǊƪΣ ŜǎǇŜŎƛŀƭƭȅ 
for studying social interaction.

This hard work is discarded, or 
difficult to share and build upon.

Estimating the Reproducibility 
of Psychological Science (2015)



What would we like to have? One idea:

Virtual Lab Cloud 
Service

Other participant panels

Experiment
Software

Virt. Lab 
Client

Experiment
Software

Virt. Lab 
Client

Researchers

ÅStandardized OSS virtual lab interface
ÅFaster iteration, sharing, variation
ÅConsistent, scalable participant pool
ÅDemographic/experience tracking



TurkServer: OSS platform + experiments

ÅSimpler programming for 
real-time interaction
ÅWeb-based lab console
ÅCreation and 

instrumentation of groups
ÅDigital one-way mirror

ÅSharing of experiment 
protocols based on a 
common infrastructure
ÅEasier to reproduce, vary, 

and iterate on existing work

https://www.github.com/TurkServer/turkserver-meteor

https://www.github.com/VirtualLab/turkserver-meteor


Two examples of interesting 
social experiments
ÅControlled, instrumented study of teamwork and collective intelligence

Å! ƘǳƴŘǊŜŘ ǇŜƻǇƭŜ ǇƭŀȅƛƴƎ ǇǊƛǎƻƴŜǊΩǎ ŘƛƭŜƳƳŀ ŦƻǊ ƻƴŜ ƳƻƴǘƘ ƻŦ ǘƛƳŜ



Teamwork and collective intelligence

Wikipedia

Open-source software

Libya crisis map, 2011

ÅDecentralized (or even distributed)
ÅSelf-organized
ÅComplex problems



Crisis mapping

13

Haiti Earthquake, 2010

Haiti crisis map



Crisis mapping:
! άƳƻŘŜƭ ǇǊƻōƭŜƳέ ŦƻǊ ǎǘǳŘȅƛƴƎ ǘŜŀƳǿƻǊƪΚ

Online, distributed 
members

Complex output

M., Mason, Suri, Watts (2016). PLoSONE 11(4): e0153048



Studying teamwork and collective intelligence

15
M., Mason, Suri, Watts (2016). PLoSONE 11(4): e0153048



Fine-grained
data instrumentation

Emergence of 
Specialization

Communication 
Network

Timeline of users and actions



tǊƛǎƻƴŜǊΩǎ 5ƛƭŜƳƳŀ

Defect Cooperate

Defect 3, 3 7, 1

Cooperate 1, 7 5, 5



wŜǇŜŀǘŜŘ tǊƛǎƻƴŜǊΩǎ 5ƛƭŜƳƳŀ όin theory)

Defect Defect Defect Defect

Defect Defect Defect Defect

Round 1 Round 2 Round 3 Round 4(econs)



wŜǇŜŀǘŜŘ tǊƛǎƻƴŜǊΩǎ 5ƛƭŜƳƳŀ όin practice)

Cooperate Cooperate Defect Defect

Cooperate Cooperate Cooperate Defect

Round 1 Round 2 Round 3 Round 4

see: Seltenand Stoecker[1986]; Andreoniand Miller [1993]; Dal Bo [2005]; Bereby-Meyer 
and Roth [2006]; Friedman and Oprea[2012], Embrey, Fréchette, and Yuksel [2015]

(real people)



Would cooperation unravel with experience?

ÅάΧ ǿŜ ŎƻƴƧŜŎǘǳǊŜ ǘƘŀǘ ŎƻƴǾŜǊƎŜƴŎŜ ǘƻ bŀǎƘ ǿƻǳƭŘ ǊŜǉǳƛǊŜ ƛƴ ŜȄŎŜǎǎ ƻŦ нлл 
ƎŀƳŜǎ ƻŦ мл ǊƻǳƴŘǎ ŜŀŎƘΦέ ώaŀǎƻƴ Ŝǘ ŀƭΦ нлмпϐ

Åά!ƭǘƘƻǳƎƘ Χ ǳƴǊŀǾŜƭƭƛƴƎ ƛǎ ŀǘ ǿƻǊƪ ƛƴ ŀƭƭ ǘǊŜŀǘƳŜƴǘǎΣ ǘƘŜ ǇǊƻŎŜǎǎ ƛǎ ǎƭƻǿ 
ŜƴƻǳƎƘ ǘƘŀǘ Χ ƛǘ ƛǎ ƴƻǘ ǇƭŀǳǎƛōƭŜ ǘƻ ƻōǎŜǊǾŜ ŎƻƻǇŜǊŀǘƛƻƴ ǊŀǘŜǎ ǘƻ ŘŜŎƭƛƴŜ ǘƻ 
negligible levels in an amount of time that is reasonable to spend in a 
laboratoryΦέ ώEmbreyet al. 2015]

A experimental study of cooperation over timewould:

Å(maybe) resolve conflict between theory and empirical data

Åbe closer to the real world



! ǾŜǊȅ ƭƻƴƎ ǇǊƛǎƻƴŜǊΩǎ ŘƛƭŜƳƳŀ ŜȄǇŜǊƛƳŜƴǘ

Round 1 Round 10

Game

anonymous
partners

Cooperate

Defect

M., Dworkin, Suri, Watts (2016).



Game 3 Game 4 Game 5 Game 6

Random rematchingacross games

Game 2Game 1



Game 3 Game 4 Game 5 Game 6

Random rematchingacross games

Game 2Game 1



20 games per day

Game 1 Game 20

50
pairs



Aug 4, 2015 ςDay 1

Aug 31, 2015 ςDay 20



Demo time!

¸ƻǳΣ ǘƘŜ ŜǎǘŜŜƳŜŘ ŀǳŘƛŜƴŎŜΣ ǿƛƭƭ Ǉƭŀȅ ǇǊƛǎƻƴŜǊΩǎ ŘƛƭŜƳƳŀ ǿƛǘƘ ŜŀŎƘ 
other!

Navigate your browsers to:

http://turkserver.github.io

http://turkserver.github.io/


Web-based virtual lab console

ÅAll connected users, their 
metadata and their state

ÅParticipation history, ability to 
contact users in real time

ÅLive view of active worlds and 
progress

ÅReal-time view of logged data 
from any world



Random rematching, experimenter view


