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Designing well requires succeeding at 
Explore and Exploit phases
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Novices underexplore…

�3Parallel prototyping leads to better design results, more divergence, and increased self-efficacy.  
Steven P Dow et al. 2012. Design Thinking Research.



…Traditionally, lead-users have aced the 
exploit phase
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In medical settings, the gap between 
cause and effect is large
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My hunch:  
The rate-limiting step in medical innovation is not generating 
ideas but rather rapidly evaluating them 
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Tracking study disproved that consuming 
Lithium improves ALS symptoms

Sometimes people get it right. 
Other times, not really…

Ill-advised Fecal Transplants can 
do long-term harm
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My work: How can people evaluate their 
ideas?
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Understanding the human microbiome 
requires insights into people’s lifestyles

[Flegr et al. 1996] Induction of changes in human behaviour by the parasitic protozoan Toxoplasma gondii. Flegr J1, Zitková S, 
Kodym P, Frynta D. Parasitology 1996.
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UC San Diego’s American Gut is the world’s largest 
crowd-funded microbiome citizen science project
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Step 1: Create an online 
account and support the 
project

Step 2: Send in your fecal/
oral/skin samples using AGP 
provided swabs
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Experts draw population-level insights 
using participants’ data..
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..but participants have intuitions as well

      Is my data point unique because 
1. My diet is vegetarian? 
2. I am of Indian descent? 
3. I grew up in India?
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gutinstinct.ucsd.edu 

Open access, open source,  
(plans for) publicly available anonymized data data 
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Learn 
about the 
microbiome
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Learn 
about the 
microbiome
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Train to frame useful questions
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GutBoard: 
Ask and 
Answer 
Questions



Participants create better questions when they have 
access to training about framing good questions
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M=2.54 vs.M=1.66 
p< 0.01 

Two-way ANOVA: Learn X Train  
Post hoc TukeyHSD for Train



400+ hypotheses, 70 considered novel by experts;  
Lead users are best with need-intensive problems
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Personal Insights provide Novel Hypotheses 
Does consuming probiotics reduce your sugar cravings? 
How often to do you consume bone broth? Do you have better bowel 
movements? 
Is yogurt better for your gut at room temperature? 

 
Most Questions contained Known Facts 
How often do you consume fermented foods? 
Have you ever tried doing intermittent fasting?



Gut Instinct is a *real* social computing system: 
people take roles and participation needs incentives
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..*real* social computing system: Diverse 
viewpoints, people w/conditions ask more..
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'I live in a country, that all the salt contains Flouride  200ppm, 
although in many places there is high Fluoride in the water. Since in 
the tropics you drink more water, I am worry of the health 
consecuences and the effect in the microbiome.’ 

‘Often (not always) when I have eggs for breakfast I feel sleepy or get 
a churning feeling in the stomach. I have mild IBS and I wonder if 
anyone else has felt similar effects. If so is there a way to counter this?’



Challenge: Scientists cannot provide 
direct feedback
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Requires clinical expertise 
to answer

Requires people to 
understand limitations of 
nascent scientific domains

Microbiome science is far 
from providing prescriptive 
information

Requires substantial investment of time too!



Challenge: Understanding multivariate 
microbiome data with crowd-responses is hard
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Microbiome data is difficult 
to interpret

PCoA plots confuse novices; 
Forget running analysis



�25

Goal: Roll out 70 novel Gut Instinct 
hypotheses to 13,000                      participants!
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Can a crowd self-organize to design and run experiments to test 
these intuitions? 

galileo-ucsd.org 
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Galileo Demo 
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How does Gut Instinct work towards 
meeting participants’ safety concerns?

Community leaders provide 
defaults and review 
 the experiments

An amazing ethics training module Remove an experiment entirely
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In 30 mins, Participants created better experimental 
designs than those watching online lectures
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Participants watching online 
lectures took similar time

 

Mann-Whitney 
U=108, n1=n2=36, p<0.005

 

Mann-Whitney 
UU=84, n1=n2=16, p<0.1 

 

Mann-Whitney 
UU =79, n1=n2=36, p<0.1



Why do people create better 
experiments with Gut Instinct?
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1. Scaffolds for procedural learning (how to do X) 

2. Dejargonizatorifaction  

3. Support iterations



Issues unearthed in a Beer-sleep study 
(N=17)
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1. Selection bias 
2. Compliance 
3. Dropouts



Galileo: Working with specific 
communities
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The challenge in medical innovation: 
The gap between cause and effect is large
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My hunch:  
The rate-limiting step in medical innovation is not generating ideas 
but rather rapidly evaluating them 

We need to make evaluation of ideas easier, open, and cheaper by 
building online systems that build expertise. 



Questions?
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Embriette Justine Tomasz
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Galileo: An online learning system for people to design, review, and run 
experiments. Vineet Pandey, Tushar Koul, Chen Yang, Daniel McDonald, Rob 
Knight, Scott Klemmer. In submission. 

Integrating content learning and process training helps people create 
personally-relevant scientific hypotheses. Vineet Pandey, Justine Debelius, 
Embriette R Hyde, Tomasz Kosciolek, Rob Knight, Scott Klemmer. 
ACM Learning@Scale 2018. 
 
Gut Instinct: Creating Scientific Theories with Online Learners. Vineet 
Pandey, Amnon Amir, Justine Debelius, Embriette R Hyde, Tomasz Kosciolek, 
Rob Knight, Scott Klemmer. ACM CHI 2017. 

Framing Feedback: Choosing Review Environment Features that Support 
High Quality Peer Assessment. Catherine M Hicks, Vineet Pandey, C Ailie 
Fraser, Scott Klemmer. ACM CHI 2016. 
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