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Two Research ProjectsTwo Research Projects

Collaborative Research on Contribution to Collaborative Research on Contribution to 
OnOn--Line CommunitiesLine Communities

MINTS MINTS –– HIVHIV--prevention study of Internet prevention study of Internet 
Latino MenLatino Men

OnOn--Line Communities ResearchLine Communities Research

CaveatsCaveats
II’’m describing it as a computer scientistm describing it as a computer scientist

The reason for the collaboration is to have people The reason for the collaboration is to have people 
who know more about social science than I dowho know more about social science than I do

Due to the size of this project, IDue to the size of this project, I’’m not fully m not fully 
versed on the details of each componentversed on the details of each component

The CollaborationThe Collaboration
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Joseph Konstan, John Riedl, Loren TerveenJoseph Konstan, John Riedl, Loren Terveen

Carnegie Mellon UniversityCarnegie Mellon University
Bob Kraut, Sara Bob Kraut, Sara KieslerKiesler

University of MichiganUniversity of Michigan
Paul Resnick, Paul Resnick, YanYan ChenChen

Existing Existing www.movielens.orgwww.movielens.org websitewebsite

MLML--comedycomedy MLML--clistclist
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MLML--raterate MLML--searchsearch

MLML--slistslist MLML--buddiesbuddies

Research GoalsResearch Goals

Build an understanding of how to elicit Build an understanding of how to elicit 
““optimaloptimal”” participation in onparticipation in on--line line 
communitiescommunities

Test offTest off--line theories in online theories in on--line contextline context
Resolve cases where theories make conflicting Resolve cases where theories make conflicting 
predictionspredictions

Deliver midDeliver mid--level theory in the form of a level theory in the form of a 
““designerdesigner’’s guides guide”” for onfor on--line communitiesline communities

Types of Design FactorsTypes of Design Factors

Visibility of IdentityVisibility of Identity
StatusStatus

Private or public Private or public 
Structure of CommunityStructure of Community

Number of membersNumber of members
DiversityDiversity
SelfSelf--AwarenessAwareness

Economic StructuresEconomic Structures
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Types of TheoryTypes of Theory

Social Psychology TheoriesSocial Psychology Theories
Identity leads to accountabilityIdentity leads to accountability
Affinity (liking) leads to participationAffinity (liking) leads to participation
Uniqueness (need) leads to participationUniqueness (need) leads to participation

Economic TheoriesEconomic Theories
Simple utility maximizationSimple utility maximization
Inequality aversionInequality aversion

Usual Research ModelUsual Research Model

OffOff--line analysis and experimentsline analysis and experiments
Predict as well as possible based on historical Predict as well as possible based on historical 
datadata

OnOn--line user studiesline user studies
ShortShort--termterm
LongLong--termterm

An Initial StudyAn Initial Study

A study of participation in discussions with two A study of participation in discussions with two 
factors controlledfactors controlled

Similarity of tastesSimilarity of tastes
Awareness of own uniquenessAwareness of own uniqueness

ResultsResults
Dissimilarity increased contributionDissimilarity increased contribution
Awareness of own uniqueness increased contributionAwareness of own uniqueness increased contribution
Active discussants were not highlyActive discussants were not highly--active ratersactive raters
Participants rated more than a control groupParticipants rated more than a control group

Motivational FollowMotivational Follow--UpUp

Class projects at CMU used an eClass projects at CMU used an e--mail mail 
campaign to elicit ratings to discover:campaign to elicit ratings to discover:

Making users aware of their uniqueness Making users aware of their uniqueness 
increased ratingincreased rating
Giving users specific, achievable goals Giving users specific, achievable goals 
increased ratingincreased rating
ButBut……

Reminding users of their selfReminding users of their self--benefit or benefit to benefit or benefit to 
others actually decreased the number of ratings!others actually decreased the number of ratings!

Other ProjectsOther Projects

MemberMember--Maintained CommunitiesMaintained Communities
What happens when you let the masses maintain the What happens when you let the masses maintain the 
database?database?

Social PreferenceSocial Preference
Using economic models to study user behaviorUsing economic models to study user behavior

Value of Information AnalysisValue of Information Analysis
Individual influenceIndividual influence
Balancing community and individual valueBalancing community and individual value

MovieLens MovieLens MovieNightMovieNight

MemberMember--maintained communitymaintained community

Broad notion of online communityBroad notion of online community
People interacting onlinePeople interacting online
Directly or indirectlyDirectly or indirectly

MemberMember--maintainedmaintained
Normally, few perform upkeep Normally, few perform upkeep (Butler et al. 2005)(Butler et al. 2005)

Why not many?Why not many?
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The virtues of the manyThe virtues of the many

Scale Scale (Slashdot 2003)(Slashdot 2003)

Speed Speed ((ViViéégasgas et al. 2004)et al. 2004)

Robustness against changeRobustness against change
DirectionDirection--setting setting (but, see (but, see DibbelDibbel 1998 on 1998 on LambdaMOOLambdaMOO))

Two fundamental challengesTwo fundamental challenges

Quality of contributionsQuality of contributions
Designing review mechanismsDesigning review mechanisms
Who can review, when?Who can review, when?

Quantity of contributionsQuantity of contributions
Helping people find tasksHelping people find tasks
Intelligent task routingIntelligent task routing

Editing movie information taskEditing movie information task

(edit (edit ifaceiface screenshot)screenshot)

Designing contribution reviewDesigning contribution review

Editorial oversight improves qualityEditorial oversight improves quality
JournalismJournalism
Peer reviewPeer review

Wikipedia foregrounds questionsWikipedia foregrounds questions
Who can review? Who can review? 
When to review?When to review?

Who can review?Who can review?
(Cosley et al., CHI05)(Cosley et al., CHI05)

Can peers do as well as experts?Can peers do as well as experts?
Task: add movies to MovieLensTask: add movies to MovieLens
Hypothesis: Review increases motivationHypothesis: Review increases motivation
Design: 3 x 2Design: 3 x 2

Level of reviewLevel of review
Visibility of mechanismVisibility of mechanism

Who can review overviewWho can review overview
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Telling people about no oversight
increases antisocial behavior

Peers
compare

to experts

Oversight adds value
When to reviewWhen to review

(Cosley et al., CHI 2006)(Cosley et al., CHI 2006)

Should contributions be visible before they Should contributions be visible before they 
are reviewed?are reviewed?

Task: editing moviesTask: editing movies
PrePre--reviewreview
PostPost--review (review (““WikiWiki--likelike””))

Wiki vs. pre-review effect on quality over time
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Modeling review timingModeling review timing

Multiple ways of knowingMultiple ways of knowing
Increase generalityIncrease generality
Value simplicity Value simplicity (Axelrod 1985)(Axelrod 1985)

Many assumptions, clearly statedMany assumptions, clearly stated
Assumptions = design opportunitiesAssumptions = design opportunities

Value changes over timeValue changes over time

DB value = sum of item valuesDB value = sum of item values
Value changes over timeValue changes over time
Some work helps, some hurtsSome work helps, some hurts

tttt BGVV −+=+  1

Modeling WikiModeling Wiki--likelike’’s behaviors behavior

DB value = sum of item valuesDB value = sum of item values
Value changes over timeValue changes over time
Some work helps, some hurtsSome work helps, some hurts
Tasks become harder to find as the Tasks become harder to find as the 
database reaches its maximum valuedatabase reaches its maximum value

βγ tttt PPVV −−+=+  )1(1

Proportion of maximum DB value
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PrePre--review imposes costsreview imposes costs

Some work is wastedSome work is wasted
Two people per completed contributionTwo people per completed contribution

Prediction: WikiPrediction: Wiki--like adds value fasterlike adds value faster
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Predicted versus actual increases in quality
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Equilibrium is the sameEquilibrium is the same

LongLong--term, preterm, pre--review = Wikireview = Wiki--likelike
Again, provableAgain, provable
But, WikiBut, Wiki--like gets there fasterlike gets there faster

Contributors determine value Contributors determine value 
Not surprising, butNot surprising, but…… surprising!surprising!
But, mechanism might affect But, mechanism might affect contributorscontributors

Needs to be validatedNeeds to be validated

Economic Modeling of ContributionEconomic Modeling of Contribution
(Harper et al., UM 2005)(Harper et al., UM 2005)

Social Preference ExperimentSocial Preference Experiment
Can we model user incentive for contributing Can we model user incentive for contributing 
to MovieLens?to MovieLens?
Can we use this model to create personalized Can we use this model to create personalized 
messages to influence user behavior?messages to influence user behavior?
Can we study which theories best predict Can we study which theories best predict 
behavior change?behavior change?

Preliminary ModelPreliminary Model

Benefit: prediction qualityBenefit: prediction quality
Can be improved by ratingCan be improved by rating
Diminishing returnsDiminishing returns

Cost: time to rateCost: time to rate
Increases over time (new movies harder to Increases over time (new movies harder to 
find)find)

Rational agent will optimizeRational agent will optimize
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Improving the ModelImproving the Model

Check Check iintuitionsntuitions, learn motivations, learn motivations
SurveSurvey usersy users

BottomBottom--up, iterative approach:up, iterative approach:
Collect Collect behavioralbehavioral datadata
Hypothesize about effectsHypothesize about effects
Build a new modelBuild a new model
Lather, rinse, repeatLather, rinse, repeat

Improving the ModelImproving the Model

User study: entry User study: entry ccriteriariteria
30 or more ratings30 or more ratings
At least 3 separate loginsAt least 3 separate logins

358 MovieLens users358 MovieLens users
mostly happy usersmostly happy users
mostly power users...mostly power users...

>3/4 in the top quarter of users in terms of # >3/4 in the top quarter of users in terms of # 
ratingsratings

Improving the ModelImproving the Model

Survey Survey ddataata
OnlineOnline surveysurvey

7 multi7 multi--part questionspart questions
~~10 minutes10 minutes

Examples:Examples:
““Rank your top 3 reasons to rate moviesRank your top 3 reasons to rate movies””
““How much would you pay to receive MovieLens How much would you pay to receive MovieLens 
recommendations?recommendations?””
““Is rating movies fun?Is rating movies fun?””

Survey questions and results are at: Survey questions and results are at: 
http://www.grouplens.org/data/mlsurvey0604.htmlhttp://www.grouplens.org/data/mlsurvey0604.html

Top 3 Reasons for Using MovieLens
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Survey InsightsSurvey Insights

Some beliefs confirmedSome beliefs confirmed
Quality of recommendations matterQuality of recommendations matter
Recommendations get noticeably better over Recommendations get noticeably better over 
timetime

Some new knowledgeSome new knowledge
Effects on others not too importantEffects on others not too important
Rating things is funRating things is fun

Improving the ModelImproving the Model

Behavioral DataBehavioral Data
Examples:Examples:

““How many times have you logged in during the How many times have you logged in during the 
past 3 months?past 3 months?””
““How accurate have your recent predictions How accurate have your recent predictions 
been?been?””
““How mainstream are your movie tastes?How mainstream are your movie tastes?””

Calibrated ModelCalibrated Model

“Taste” “Cost”

# ratings

“Benefit” “Fun” Controls

Marginal Benefit (1/2)Marginal Benefit (1/2)

Benefit from recommendation qualityBenefit from recommendation quality
Survey: Oops! Users didnSurvey: Oops! Users didn’’t like $$.t like $$.

No useful direct measureNo useful direct measure
Estimate with other data, insteadEstimate with other data, instead

WhatWhat’’s the scale?  How do you use the s the scale?  How do you use the 
data?data?

Well, we combined several variablesWell, we combined several variables……

Marginal Benefit (2/2)Marginal Benefit (2/2)

SurveySurvey
(+)(+) Frequency, use ML to pick movies to watchFrequency, use ML to pick movies to watch
((++)) Frequency, search for a movieFrequency, search for a movie
((--)) Frequency, look only at first screen of Frequency, look only at first screen of 
recommendationsrecommendations
((++)) Frequency, look at 5+ screens of Frequency, look at 5+ screens of 
recommendationsrecommendations

BehaviorBehavior
(+)(+) # # ““hide thishide this”” ratingsratings
(+)(+) # saved searches (i.e. custom searches)# saved searches (i.e. custom searches)

ResultsResults

Regression AnalysisRegression Analysis
Adjusted RAdjusted R22 = .342= .342
p = <.001p = <.001

BehaviorBehavior--only model possibleonly model possible
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Next StepsNext Steps

Conducted an experiment evaluating the Conducted an experiment evaluating the 
effect of conformity and inequality effect of conformity and inequality 
aversion promptsaversion prompts
Designing personalized appeals to Designing personalized appeals to 
increase contributionincrease contribution

ReflectionsReflections

Jack Carroll has articulated the need for Jack Carroll has articulated the need for 
more theory in HCImore theory in HCI

We think a large part of the problem is that We think a large part of the problem is that 
theory from related fields isntheory from related fields isn’’t accessible to t accessible to 
HCI practitionersHCI practitioners
Resolve apparent conflictsResolve apparent conflicts
Develop design guidelinesDevelop design guidelines

MINTS MINTS –– OnOn--Line HIV ResearchLine HIV Research

Large NIHLarge NIH--funded projectfunded project
Simon Rosser, PI, School of Public HealthSimon Rosser, PI, School of Public Health

EpidemiologyEpidemiology

CoCo--Investigators from Medical SchoolInvestigators from Medical School
Family Practice and Community HealthFamily Practice and Community Health

Program in Human SexualityProgram in Human Sexuality

CoCo--Investigators from RhetoricInvestigators from Rhetoric
CoCo--Investigators from Education Investigators from Education 

Curriculum/InstructionCurriculum/Instruction

CoCo--Investigators from Computer ScienceInvestigators from Computer Science
Outside experts (including community experts)Outside experts (including community experts)

BackgroundBackground

MINTS MINTS –– MenMen’’s Internet Studys Internet Study
Phase I Phase I –– Assessment of MSM HIV risk for Assessment of MSM HIV risk for 
internetinternet--using Latinosusing Latinos

Over 1000 valid subjectsOver 1000 valid subjects
Phase II Phase II –– Assessment of MISM HIV risk Assessment of MISM HIV risk 
across US populations; develop and study across US populations; develop and study 
InternetInternet--based interventionbased intervention

Approximately 3000 subjectsApproximately 3000 subjects

SixSix--Part TalkPart Talk

Design and Informed ConsentDesign and Informed Consent
Subject Data PrivacySubject Data Privacy
Data Integrity Data Integrity 

the Evil Subject Naughtthe Evil Subject Naught
the Gang of 52the Gang of 52

““ContentContent”” Lessons from Phase ILessons from Phase I
Lessons Learned about onLessons Learned about on--line Surveysline Surveys
A Glimpse at the MINTSA Glimpse at the MINTS--II InterventionII Intervention

Design and Informed ConsentDesign and Informed Consent

TrustTrust
Ethical BehaviorEthical Behavior
AttractivenessAttractiveness
Bilingual EquivalencyBilingual Equivalency

Forward and back translatedForward and back translated
Pilot tested for equivalency Pilot tested for equivalency 
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RecruitmentRecruitment

• “Bullet point language.”
• e.g. 5 words to establish

credibility.
• “Instant” decision making 
is more similar to market 
research than conventional 
studies

We started by wanting to recruit 1,000 Internet-using Latino MSM
Using banner advertisements at 3 layers of gay.com

Sponsoring institution may
need to be clearly identified
and promoted.

Information on the 
researchers may 
require  more 
researcher 
disclosure than in 
conventional 
studies

Credibility Checks

Informed Consent OnlineInformed Consent Online

Online reading different from printOnline reading different from print
Jumping around, Jumping around, hypertextualhypertextual
Skimming, not readingSkimming, not reading
Bullets, not sentencesBullets, not sentences
Nobody reads long consent formsNobody reads long consent forms
Harder to read on screenHarder to read on screen

Solution:  Chunked consent with active Solution:  Chunked consent with active 
consent statementsconsent statements

We started with a welcome page which briefly summarized the 
points of key interest

Internet time may be faster than real life time. For this reason, we 
brought our eligibility criteria forward so we did not waste non-
eligible persons’ time.

Chunking Consent: How Internet consent differs from conventional

Design considerations: Note common use 
large portions of white space to focus
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Visuals to draw
eye into web page
and key text…

In web consent, custom is to frame issues as questions (e.g., FAQs).

Technical communication: short, direct sentences; avoid nuances.
We used brief descriptions summarized

by short 1-sentence summaries in
different colors.

Chunk 1: Chunk 2:
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Chunk 3:
Links to more detailed page:

Section 1: how we will treat the personal information provided

Section 2: Explaining a “Certificate of Confidentiality” and 

limits of confidentiality

Section 3: Teaching enrollees steps they can take to increase
their confidentiality … from quitting web browsers to  web anonymizers.

Links back directly

Chunk 5
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Chunk 6: Ways of asking questions prior to participation
Protecting Subject DataProtecting Subject Data

Context Context ---- University of MinnesotaUniversity of Minnesota
Extensive open records lawsExtensive open records laws

Context Context –– Politically Sensitive ResearchPolitically Sensitive Research
Need to protect against attackNeed to protect against attack

Our Goals (1 of 2)Our Goals (1 of 2)

Protect subjectsProtect subjects
against knowledge of their participationagainst knowledge of their participation

simply fact of participating reveals private datasimply fact of participating reveals private data

protect against employer, family members, protect against employer, family members, ……

Protect integrity of data against attacksProtect integrity of data against attacks
hacker attacks on our systemshacker attacks on our systems
attacks on integrity of our dataattacks on integrity of our data

Our Goals (2 of 2)Our Goals (2 of 2)

Provide optional payment deliveryProvide optional payment delivery
anonymous payment deliveryanonymous payment delivery
payment to charitypayment to charity

Shield investigators from Shield investigators from ““discoverable discoverable 
knowledgeknowledge”” of subject identityof subject identity

prevent subpoenaprevent subpoena--able knowledgeable knowledge

Key TradeKey Trade--OffsOffs

Anonymity vs. InducementsAnonymity vs. Inducements
Anonymity vs. Data IntegrityAnonymity vs. Data Integrity
Ease of Operation vs. SecurityEase of Operation vs. Security
Cost/Opportunity CostCost/Opportunity Cost

Pragmatic Design PrinciplesPragmatic Design Principles
(Selected Examples)(Selected Examples)

Computer backups occur Computer backups occur –– avoid having avoid having 
sensitive data where an unexpected sensitive data where an unexpected 
backup might archive it.backup might archive it.

Technology alone is insufficient Technology alone is insufficient –– obtained obtained 
certificate of confidentialitycertificate of confidentiality
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Pragmatic Design PrinciplesPragmatic Design Principles
(More Selected Examples)(More Selected Examples)

Facilitate subjects in adding security.  We Facilitate subjects in adding security.  We 
cannot secure their machines, but we can cannot secure their machines, but we can 
advise them on doing so.advise them on doing so.

Focus security on the weakest link.  DonFocus security on the weakest link.  Don’’t t 
oversecureoversecure the strong links!the strong links!

Protection Against MonitoringProtection Against Monitoring

Require SSL (encrypted communication)Require SSL (encrypted communication)
Advise subjects on how to clear responses from Advise subjects on how to clear responses from 
cache, on use of cache, on use of anonymizersanonymizers, and on , and on 
availability of free webavailability of free web--based ebased e--mail.mail.
Several payment options:Several payment options:

checkcheck
PayPalPayPal
charitycharity
no paymentno payment

When Subjects Have QuestionsWhen Subjects Have Questions

Protocols for handling telephone and eProtocols for handling telephone and e--
mail inquiriesmail inquiries

deliberately avoid calling number identificationdeliberately avoid calling number identification
require enough data to prevent require enough data to prevent ““spoofingspoofing””
collect no more data than necessary collect no more data than necessary 

Staff training on handling sensitive Staff training on handling sensitive 
communicationscommunications

Sample IntegritySample Integrity

RisksRisks
Reaching a nonReaching a non--representative audiencerepresentative audience

Validate demographics (e.g., compare with census Validate demographics (e.g., compare with census 
data)data)
Slow recruitment (too easy to get thousands of Slow recruitment (too easy to get thousands of 
subjects before weekend)subjects before weekend)
Understand demographicsUnderstand demographics

Cheating (multiple surveys)Cheating (multiple surveys)

MINTSMINTS--I DataI Data What Happened?What Happened?

Significant duplicates submissionsSignificant duplicates submissions
Attempts to get compensationAttempts to get compensation

How were they detected?How were they detected?
Payment paper trailPayment paper trail
IP address rangeIP address range
TimeTime--toto--completioncompletion

Would it have mattered?Would it have mattered?
Yes Yes –– changed results!!!!changed results!!!!
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MINTS II MINTS II –– Aim IAim I

Still too early for final data, but Still too early for final data, but ……
Over 150 subjects (out of 3000 completers) Over 150 subjects (out of 3000 completers) 
invalidated for evidence of being duplicatesinvalidated for evidence of being duplicates
The Gang of 52The Gang of 52
A gut feeling (this is not the same as A gut feeling (this is not the same as 
evidence, after all evidence can be wrong!) evidence, after all evidence can be wrong!) 
that duplicates increased when we increased that duplicates increased when we increased 
compensationcompensation

Validity ConcernsValidity Concerns

Automated inspection shows numerous Automated inspection shows numerous 
examples of inconsistent dataexamples of inconsistent data

Age mismatch from enrollment to completionAge mismatch from enrollment to completion
Bogus data for some numeric fields (e.g., age = 4)Bogus data for some numeric fields (e.g., age = 4)

Hypothesis (still being tested):  attention and Hypothesis (still being tested):  attention and 
validity wane over a long surveyvalidity wane over a long survey
Caveat Caveat –– this is a very long internet surveythis is a very long internet survey
Caveat #2 Caveat #2 –– users expect short!users expect short!

Finally, Some ResultsFinally, Some Results

Still in analysis phase, but ...Still in analysis phase, but ...
language of study

Espanol

English

Language that Subjects Completed Study In

Espanol:  160 (16%)

English:   862  (84%) 
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c014a Hours used for work or education
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d027a Last 3 Months, Male Unsafe Sex via Int

d027a Last 3 Months, Male Unsafe Sex via Int
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Lying on the Internet and in Lying on the Internet and in 
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On the Internet
In real life

Obvious, In RetrospectObvious, In Retrospect

For subject #1, online is much harder than For subject #1, online is much harder than 
offlineoffline

Automating common senseAutomating common sense
Tools still inadequateTools still inadequate
Hard to change on the flyHard to change on the fly
Need for human monitoringNeed for human monitoring

Crossover somewhere in the thousandsCrossover somewhere in the thousands
Small marginal effortSmall marginal effort
Broader recruitment baseBroader recruitment base

Thoughts Going ForwardThoughts Going Forward

We really need to understand the nature We really need to understand the nature 
and distribution of unreliability in internet and distribution of unreliability in internet 
studiesstudies
When does larger sample size or reach When does larger sample size or reach 
outweigh reduced individual reliabilityoutweigh reduced individual reliability
II’’d love to study incentives for d love to study incentives for 
attentive/reliable/accurate dataattentive/reliable/accurate data

A Glimpse at the FutureA Glimpse at the Future

The MINTSThe MINTS--II InterventionII Intervention
coco--Developed with experts in education, Developed with experts in education, 
interactive media, sexology, public healthinteractive media, sexology, public health
Will be tested through a randomized Will be tested through a randomized 
clinical trial to assess reduction in sexual clinical trial to assess reduction in sexual 
risk taking over 12 monthsrisk taking over 12 months
Grounded in the Sexual Health Model, and Grounded in the Sexual Health Model, and 
based on a successful inbased on a successful in--person workshopperson workshop

DemoDemo
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ConclusionsConclusions

Challenging problemsChallenging problems
Need for Interdisciplinary CollaborationNeed for Interdisciplinary Collaboration
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