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Citizen scientists have successfully solved expert-
defined problems as “sensors” or “algorithms”
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Powerful ideas emerge when people
combine data with personal insights

Genomics Microbiome Maedicine effects
23andme American Gut Patientslikeme
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Scientists’ questions can miss
contextual insights

Do you think you'd perform better in a sprint or in a longer distance race?

Sprint race
Longer distance race
Both - I'm like the wind

Neither




How might people’s situated knowledge
supplement ivory tower science?

Please chew with
your mouth shut.




Can curious people perform scientific
work while meeting their needs?

ontribute scientific hypotheses based on lifestyle

Use scientific knowledge to identity lifestyle choices



Gut Instinct integrates learning and
asking questions about nascent science

Ask scientific questions

Answer
others’ questions

gutinstinct.ucsd.edu



Understanding the human microbiome
requires insights into people’s lifestyles

® THE

* Microbiome = Collection of all Mind-Gut
CONNECTION

microbes and their genes in our body

» Extremely personal; shows drastic
effects on health oune &

Men infected with Toxoplasma gondii tend to be rule-breakers, |[EEEEEEEEEUEES
while infected women are more sociable [Flegr et al. 1996]

K meran Maver, M D



Results: 10 of 29
participants’
questions matched
researchers’ questions

(we think this is good)

Do you drink soylent regularly?

Do you eat red meat so often?

Do you use the treadmill at the gym?

Do you take any meal replacements
such as protein powders?

Do you smoke?

Do you poop regularly?

Were you not breast fed as a child?

Are you regular got drunk?

Do you exercise regularly or have
enough physical activities?

Do you sleep at least 7-8 hours a night?

Have you quit smoking in the past?

Do you eat hot (spicy) food often?

Did you ever switch from a meat based
diet to a vegan diet or vice versa?

Do you eat meals while working?

Do you eat raw meat?

Do you smoke weed ?

Do you just eat 1-2 meals a day ?

Do you eat probiotic yogurt?

Do you think you have a belly?

Do you eat probiotic yogurt?

Do you have really bad smelling poop?

Do you eat blueberries regularly?

Do you drink coffee?

Do you often feel fatigued?

Are you a morning person ?

Do you follow a sleep cycle?

Do you use antibacterial soap?

Do you wash your hands everytime you
use the bathroom?

Do you follow a specific diet?
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Dive deeper with these follow-up questions!

St e p 1 a * What type of alcoholic drinks (ex wine, beer, liquor, mixed
°

with sugar) affect your bowel movements?

Answer follow-

Add my option

=N
C re a t e d by How many drinks does it take to notice a difference in your

bowel movements?

up questions

other

Add my option

Save my choice(s) “

participants
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Step 2: Ask
Add your Gut Instinct here!
q u e St i o n S Step 1: Add top-level question and options

Step 2: Add follow-up question and options
Step 3: Add more follow up questions

Step 4: Start a discussion

Step 5: Add tags

Step 6: Add a URL/ Attach a file!

Step /: Review and submit



Add your Gut Instinct here!

Step 1: Add top-level question and options

° Think of interesting questions that are personally relevant to
e p a ° you! Many crazy ideas have led to amazing discoveries, esp for

gut microbiome - so don't shy away!

Option 1:

questions

ADD MORE OPTIONS SAVE&NEXT
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scientific
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Step 3a:
Learn

Photo credit: Creati
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Expand
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Preidis and Versalovic 2009, Gastroenterology



Hypotheses for Dual-objective
online learning systems

H1 Learning improves quality of work
on relevant problems.

H2 Working on relevant real-world
problems improves learning.



Between-subjects experiment (N=44) w/ 3
conditions; Lab study followed by 3-day use



Between-subjects experiment (N=44) w/ 3
conditions: Contribute, Learn, & Combined

(1) Contribute
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Between-subjects experiment (N=44) w/ 3
conditions: Contribute, Learn, & Combined

(1) Contribute (2) Learn
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Between-subjects experiment (N=44) w/ 3
conditions: Contribute, Learn, & Combined

(1) Contribute (2) Learn (3) Combined
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Measures

* Questions: Novelty and usefulness
(measured by blind, independent raters)

* Learning: Score on summative test
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Results: 10 of 29
participants’

questions match official
American Gut survey

(we think this is good)

Do you drink soylent regularly?

Do you eat red meat so often?

Do you use the treadmill at the gym?

Do you take any meal replacements
such as protein powders?

Do you smoke?

Do you poop regularly?

Were you not breast fed as a child?

Are you regular got drunk?

Do you exercise regularly or have
enough physical activities?

Do you sleep at least 7-8 hours a night?

Have you quit smoking in the past?

Do you eat hot (spicy) food often?

Did you ever switch from a meat based
diet to a vegan diet or vice versa?

Do you eat meals while working?

Do you eat raw meat?

Do you smoke weed ?

Do you just eat 1-2 meals a day ?

Do you eat probiotic yogurt?

Do you think you have a belly?

Do you eat probiotic yogurt?

Do you have really bad smelling poop?

Do you eat blueberries regularly?

Do you drink coffee?

Do you often feel fatigued?

Are you a morning person ?

Do you follow a sleep cycle?

Do you use antibacterial soap?

Do you wash your hands everytime you
use the bathroom?

Do you follow a specific diet?




Challenge: Gut Instinct questions are not
framed as hypotheses

1. Doyou drink soylent regularty 1. Do you think you have a belly?

diet soylent
exercise

2. 1f so, have you noticed any specific changes in your

lifestyle? For example, do you get hungry more often or do

you feel more energetic? 2. What steps do you take to get a flatter stomacn?
yOU Teel more energetic’

Scre: 5/6 Score: 2/6
(Novelty: 2, Usefulness: 3) (Novelty: 1, Usefulness: 1)
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Results: H1. Did learning improve quality
of questions? No.

© Participants in Contribute

and Combined
conditions created
questions of
similar quality

Novelty+usefulness of questions

2

Contribute  Combined
Condition
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Results: H2. Did asking questions improve
learning scores? No.

p<05 S Participants in Learn

Not significant for learning

p003()__, condition performed the

Significant for working

————

best on a summative test.

Learning did not show a
significant effect on score
but working did.

43.2

34.5

S
o,

Score on summative test

Contribute Learn Combined
ContrComb LearnComb

Condition
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Combined condition did not perform
better because..

» Multiple criteria of success
» Cognitive overload of multiple tasks
* Short "incubation" time for “scientists”

* Personalized learning and need for feedback
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Systems with two objectives often
achieve one but not the other

Is this galaxy likely to have
high rates of star formation? F

® &
Duolingo Have your cake Crowdclass
Language learning + Language learning + Decision-trees + galaxy
translation translation classification

[Hacker 2014] [Culbertson et al. 2017] [Lee et al. 2016]
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Dual-objective online learning systems:
Promise and challenges

* Learning & working

* Integrate objectives and provide clear criteria of success

» Task-specitfic scaffolding (aka how to generate good
hypotheses)

» Make learning & work personally relevant
» Working with intrinsically motivated participandMerican
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From the gut microbiome... to where?
Calling out to potential collaborators..

gutinstinct.ucsd.edu Culturl ' Transcranial

americangut.org  psychology direct-current
| stimulation
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