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Some background

• Is the crowd’s wisdom biased?
– Analysis of Amazon, IMDB, BookCrossing
– (SocialCom, 2009)

• Human-algorithm hybrid analysis (of Twitter) 
– CrisisTracker
– Attacked (?) by Libyan government
– Using to track the Syrian civil war 
– Adopted by IBM
– (ICWSM, ECSCW, IBM)

• Situated crowdsourcing
– Using public displays, tablets, mobile phones 
– (UbiComp, CSCW, CHI, UIST)

• Crowdsourcing decisions & policy
– Arbitrary questions: racism, back pain, policy
– (UbiComp, B-HCI, ACM TIT, Policy & Internet)
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Reading list
• The big hole in HCI research 

– Kostakos, V. (2015). The big hole in HCI research. Interactions, 22(2), 48-51. https://doi.org/10.1145/2729103  [10 citations]

• Pitfalls to avoid when using Machine Learning in HCI studies 
– Kostakos, V., Musolesi, M. (2017). Avoiding pitfalls when using machine learning in HCI studies. Interactions, 24(4), 34-37. https://doi.org/10.1145/3085556  

• Effects of intrinsic vs. extrinsic motivation on crowdsourcing 
– Rogstadius, J., Kostakos, V., Kittur, A., Smus, B., Laredo, J., Vukovic, M. (2011). An Assessment of Intrinsic and Extrinsic Motivation on Task Performance in Crowdsourcing 

Markets. In International AAAI Conference on Web and Social Media (ICWSM), 321-328. https://doi.org/10.13140/RG.2.2.19170.94401  [Acceptance rate: 20%] [185 
citations]

• CrisisTracker: crowds & algorithms for curating Twitter 
– Rogstadius, J., Teixeira, C., Vukovic, M., Kostakos, V., Karapanos, E., Laredo, J. (2013). CrisisTracker: Crowdsourced Social Media Curation for Disaster Awareness. IBM Journal 

of Research and Development, 57(5), 4 1-4 13. https://doi.org/10.1147/JRD.2013.2260692  [Impact Factor: 1.083] [81 citations]

• Crowdsourcing on public displays 
– Goncalves, J., Ferreira, D., Hosio, S., Liu, Y., Rogstadius, J., Kukka, H., Kostakos, V. (2013). Crowdsourcing on the spot: altruistic use of public displays, feasibility, performance, 

and behaviours. In International Joint Conference on Pervasive and Ubiquitous Computing (UbiComp), 753-762. https://doi.org/10.1145/2493432.2493481  [Acceptance 
rate: 23%] [52 citations]

• Crowdsourcing on public kiosks/tablets 
– Hosio, S., Goncalves, J., Lehdonvirta, V., Ferreira, D., Kostakos, V. (2014). Situated Crowdsourcing Using a Market Model. In User Interface Software and Technology (UIST), 

55-64. https://doi.org/10.1145/2642918.2647362  [Acceptance rate: 22%] [34 citations]

• AWARE: Crowdsensing for smartphones 
– Ferreira, D., Kostakos, V., Dey, A. K. (2015). AWARE: mobile context instrumentation framework. Frontiers in ICT, 2(6), 1-9. https://doi.org/10.3389/fict.2015.00006  [48 

citations]

• Motivating people to contribute their data 
– Liu, Y., Ferreira, D., Goncalves, J., Hosio, S., Pandab, P., Kostakos, V. (2016). Donating Context Data to Science: The Effects of Social Signals and Perceptions on Action-Taking. 

Interacting with Computers. https://doi.org/10.1093/iwc/iww013  [Impact Factor: 1.410] 

• A cognitive test for assigning workers to tasks 
– Goncalves, J., Feldman, M., Hu, S., Kostakos, V., Bernstein, A. (2017). Task Routing and Assignment in Crowdsourcing based on Cognitive Abilities. In 26th International World 

Wide Web Conference (WWW), 1023-1031. https://doi.org/10.1145/3041021.3055128 
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Brief history of computing
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1960’s 1980’s 2000’s



3 “Waves” of computing
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Technology People

Spaces

Understand people -> build better technology

Study technology -> better understand people



Modus operandi
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Establish correlations 
Describe behaviour

Behaviour, attitudes, 
 questionnaires, etc.

Smartphone/Facebook 
data 

Calculate metrics

Calculate metrics



9

Social Media
Smartphone use
Smart city
Interaction

Happiness

Crowdsourcing

Personality
Habits 

Methods

Sources Insights

Exposure

Smartphone instrumentation

In-the-wild methods



Smartphones for science 
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Scientific instruments
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Non-invasive sensing
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Over the next 10 years
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1 200

590 000 000

3 500 000 000

18 000 000 000
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40 x
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What to 
analyse?

How to 
analyse?

Start 
from 

scratch
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Kostakos, V., & Ferreira, D. (2015). The Rise Of Ubiquitous Instrumentation. Frontiers in ICT, 2(3), 1-2. 
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“LEGO” - context



24



Demo (online)
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Deploy to participantsScientist

Store data 
(MySQL)

Define study

Visualise



Scientific instrument
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Experience Sampling Method Behavioural studies  
(Personality prediction)

Medical studies  
(Parkinson’s / Cancer / Pain)

Environmental exposure studies  
(Urban mobility)

Passive sensor collection

Transport engineering 
(Crowd simulation, queue modelling)

Economics 
(Power consumption modelling)



Role of UbiComp/HCI Scientists?

• We need scientists who can build market-ready 
technology
• Our software is deployed into the hands of patients/users/

consumers

• Who have experience with human-subjects studies
• Our software is used on a daily basis, in-situ

• Who can “speak” the language of other disciplines
• Large multidisciplinary teams

• Who can understand the nuances of interaction
• Separate “noise” from “valuable” data
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Phenomena Sample data

Analysis/Statistics

Measurement



Measurement instrument

• Bias
• Reliability
• Transparency
• Repeatability

• Privacy
• Battery life 
• Convenience

35



Repeatability: automated testing
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Calculate metrics



Reliability: ESM/EMA accuracy
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Calculate metrics



Reliability: situational impairments
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Calculate metrics



Privacy: on-board inference
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Calculate metrics
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Convenience: gamification
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Calculate metrics



Convenience: crowdsourcing
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Calculate metrics



Convenience: crowdsourcing
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Calculate metrics



The end!
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