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Opening KORTH DAKOTA

Goal: Boost your ability to generate hypotheses and experiment ideas

3 Become a Well-read Monster m m m

¥ Bridge Difterent Disciplines Together .# @
¥ L ]

3 Creatively Select and Prune Proposals %‘ g Q‘

3 Learn from the Best x% _\é &x
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Introduction A

Theory: “Colliding ideas together from many sources is a helpful
tool for hypothesis and experimental generation”

¥ Topics like scientific literacy, the scientific method, and statistical
analysis, are staples of scientific education

¥ However, little attention is given to the process of hypothesis or
experiment generation

¥ The goal of this presentation is to remedy that shortfall
¥ Fast and loose territory, so take everything with grain of salt

¥ Go forit! o
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3 You can’t aim at something, let along hit it, if you don’t know the
target even exists

3 Aim to read important scientific papers far and wide

3 Follow interesting leads, even if they don’t match needs right
away (surprising what may come of it)
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Some Ideas:

¥ List of important journals =

b3

¥ Depends on field o

¥ Curate by hand (et PR R

¥ Can also use Scimago
ScienceDaily Fotow| ¢ | | in [ Sumane ]| = | 2
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ADVERTISEMENT

Follow all of ScienceDaily's
latest research news and
top science headlines!

3 Science Daily
% Eurel{Alert ! Top Science News January 9, 2023 S Pont | @& Eman | e Share

ADVERTISEMENT

SD Health - Tech ~ Enviro = Society = Quirky

Why Was Roman 2 out of 3 Glaciers Newly Discovered Ghost Light Among
Concrete So Could Be Lost by Anatomy Monitors Galaxies Stretches

] 5 1
% Durable? 2100 Brain Far Back Most Popular Stories this week
-v a I I Ce Cle I I e eWS Jan. 6, 2023 — An unexpected ancient manufacturing strategy > Engineering and Construction

may hold the key to designing concrete that lasts for > Ancient Civilizations HEALTH
> Construction New Blood Test Can Detect "Toxic' Protein Years
Before Alzheimer's Symptoms Emerge. Study
) Shows
Latest Top Headlines updated 3:01pm EST

Time-Restricted Eating Reshapes Gene

_ Expression Throughout the Body

Brain Area Necessary for Fluid Top Health

Intelligence |dentified Scientists Find Key Reason Why Loss of Smell
» Brain Area Necessary for Fluid Intelligence Occurs in Long COVID-19

Dec. 28, 2022 — A team of researchers

has mapped the parts of the brain that » Can A Chatbot Detect Early Alzheimer's Signs? PHYSICAL & TECH

support our ability to solve problems with- > 3D Bioprinting Used to Create Eye Tissue Researchers Propose New Structures to Harvest
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Some Ideas:

3 List of important journals
¥ Depends on field
¥ Curate by hand
¥ Can also use Scimago

¥ Science aggregation sites

3 Science Daily
3 EurekAlert!
¥ Advanced Sciene News

3 Journal-of-the-Day
b Python code [1]

Well Read

D

NORTH DAKOTA.

i'.."".

| File Edit Shell Debug Options Window Help

O

X

Python 3.8.1 (tags/v3.8.1:1b2%3ba,
tel)] on winiz
Type "help"”, "copyvright™,

-
Py

Dec 13 2019, 22:3%9:24)

| ournal of the day.py
| »>> random journal ()
| True

-'} -'} -'"

[ME5C w.19%1& 32 bit
"credits"™ or "license ()" for more information.

= RESTART: C:\Users\Mark.Williamson.2\Desktop'\Williamson Data‘\Python\2023 code)\J
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Bringing TO gether NoRTH BAKOTA

3 An intractable problem in one field may be a solved afterthought in another

3 Think about how to combine different fields of study or research topic
3 Different types of experts have different ways of approaching problems
3 Examples of surprising synergies:

3 Henry Ford and meat packing plants

3 Origami and protein folding [2]

3 Geese flights and antigen formation

‘ AMR Genes

N\ ==
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10
# Pick two ideas and browse review Eehics ¢ Molecular nearoscience
articles until you find a link between |#s=svesion meaieine = arnenazies
the two Political economy + Functional programming
. . . . Calculus + Metaphysics
¥ Pick two jobs from different fields N f N
anetary formation + Epidemiology
and look at some job postings; finda |~ -
11nl< Theoretical Biology + Automated theorem proving
% SCientifiC SUbfiEld COllidEI‘ Number theory + Probability
% Python COde [3] Petrochemistry + Management (outline)
Logic + Algebraic (symbolic) computation
>>> I
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Proposal Selection s

3 Generate lots of ideas and let the best ones live

3 Good hypotheses or experiment ideas don’t come out of
nowhere; they often require lots of subpar ideas along the way

¥ Brainstorming gets around your internal critic

3 Research shows persistence in creativity results in better ideas
the further you go [4]

Radon Big 5 Research

Chamber

Experiments TOPiC Ideas

Technological
Applications in
Epidemiology

Statistical
Design in
Epidemiology

Epidemiological
-Omics

Epidemiological
Taxonomy
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Proposal Selection s

Some Ideas:

¥ Standard Brainstorming session
3 Mind mapping
3 Freewriting
¥ Bullet points
¥ Etc. 5, 6]
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Proposal Selection s

Some Ideas:

¥ Standard Brainstorming session
3 Mind mapping

Statistical

Teaching

Survival
Camp

3 Freewriting
¥ Bullet points
¥ Etc. 5, 6]

3% Idea Mutation

Statistical
Training
Survival

Bootcamp

Statistical
Training
Survival

Bootcamp with

mystery

objective

Statistical
Training
Seminar

More examples [7] Statistical
nng
. L. Problem Solving
1 Weirder Stﬁtlstlﬂal Series
2 | Harder Training
3 Pdore Extrame
— Problem
5 | Ouicker Solving Series Sci-Fi Themed
[3 sampler Statistical
7 Mare Comgles Training
B | Add Spice Problem Solving
0| ndd Twist Series
10 Add Limitation




DaCCoTA

DAKOTA COMMUNITY COLLABORATIVE
ON TRANSLATIONAL ACTIVITY

¥ Standard Brainstorming session

3 Mind mapping
3 Freewriting
¥ Bullet points
¥ Etc. 5, 6]

¥ Idea Mutation
¥ More examples [7]

Proposal Selection

Some Ideas:

UND,

NI VERSITY

NORTH DAKOTA.

Inventory of
Bioinformatics Tools

Advanced Biostatistics

Ecological Stochiometry

Soil Metagenomics

Microbiome +
Interpretation

¥ Idea Bracket
¥ More examples 8]

Astrobiology

Experimental Design on
a Budget

Inventory of
Bioinformatics Tools

M

Soil Metagenomics and

| Ecological Stochiometry

Inventory of
Bioinformatics Tools

Applied Astrobiology

Taxonomy of Rare Taxa

Taxonomy of Rare Taxa

M

| | Taxonomy of Unknown

Unknown Taxa

Taxonomy of

Taxa B
Name Description Symbol
MOy |t wetser formutaion | DX
e e e | gy
Mk |0 oning)iden forarer | T
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Learning from Best [

¥ Stand on the shoulders of giants with eyes wide open

¥ Seek out mentors (physical/virtual, contemporary/historical)
that exemplify hypothesis generation

¥ Read their work, check their results, even reach out to ask
questions and thank them

3 Wisdom early is wisdom indeed...

Lab Website Ideas

_ g
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Some Ideas:
3 Nobel Prize winners

3 High impact journal authors

3 Web of Science [9

He

Il Niklas ElImehed © Nobel Prize
Outreac
Anton Zeilinger

Prize share: 1/3

lll. Niklas ElImehed © Nobel Prize
Outreach
John F. Clauser

III. Niklas Eimehed © Nobel Prize
Qutreach
Alain Aspect

Prize share: 1/3 Prize share: 1/4

Prize share: 1/3

© Nobel Prize Outreach. Photo:
Risdon Photography

Syukuro Manabe

FULL NAME

. Baeumler, And

© Nobel Prize Outreach. Photo:
Bernhard Ludewig
Klaus Hasselmann

Prize share: 1/4

CATEGORY

Andersson, Dan |. Microbiology

hed, Fredrik Microbiology
Microbiology
Baldrian, Petr Microbiology
Banfield, Jillian F. Microbiology

. Ralph Microbiology
Barrangou, Rodolphe Microbiology
Brouns, StanJ. J. Microbiology
Microbiology

Burton, Dennis R.

Bushman, Microbiology

© Nobel Prize Outreach. Photo:
Laura Sbarbori

Giorgio Parisi

Prize share: 1/2

© Nobel Prize Outreach. Photo:
Fergus Kennedy
Roger Penrose

Prize share: 1/2

PRIMARY AFFILIATION

Uppsala University

University of Gothenburg

University of California Davis

Czech Academy of Sciences

University of California Ber...

University of North Carolin....

North Carolina State Unive...

Delft University of Technal...

Scripps Research

University of Pennsylvania

Prize share: 1/4

© Nobel Prize Outreach. Photo:
Bernhard Ludewig
Reinhard Genzel

SECONDARY
AFFILIATIONS

University of Copenhagen,...

Ragon Institute, United Stat...

Learning from Best

View Profile

View Profile

View Profile

View Profile

Claim profile

View Profile

View Profile

Claim profile

View Profile

View Profile

© Nobel Prize Outreach. Photo:
Annette Buhl

Andrea Ghez

Prize share: 1/4
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Some Ideas:

¥ Nobel Prize winners Es
320
3 High impact journal authors N J
%’E(( Web 0 f Science [9] 35{ —hm Transmitter > ie;a;;?t —I-))
: ~— Current P
‘% Patent Holders [10-12] ‘ rocessors [ Sencor RE;T,?E,.
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Some Ideas:

% NObEl Prize Winners Export up to 3,000 [sgcsv | ML | fE)Excel | A Text

Awards:

Sort By: Relevance ¥ | Results size: 30 per page | ¥ T Tablel List

3 High impact journal authors

o REU Site: Genes & the Environment: Research Experiences for Undergraduates from Rural & Tribal Colleges
Web Of SClence [ ] Award NMumber:1852459; Principal Investigator:Van Doze; Co-Principal Investigator:; Organization:University of North Dakota Main C
Amount:$931,428.00; Relevance:65.1;

CAREER: Organization of global transcriptomes by stepwise control of Pol IT activity at gene promoters

% Patent Holders [10_12 Award Number:1750379; Principal Investigator:Sergei Nechaev; Co-Principal Investigator:; Organization:University of North Dakota |

Amount:$1,252,540.00; Relevance:63.68;

Collaborative Research: Effects of Developmental Hypoxia on Juvenile Cardiac Function
Local Grant Holders 1 Award Mumber:1755282; Principal Investigator:Turk Rhen; Co-Principal Investigator:; Organization:University of North Dakota Main (
3 Amount:$164,993.00; Relevance:63.57;

CAREER: Non-additive control of gene expression by long-range interactions between multiple regulatory elements
Award Mumber:1942471; Principal Investigator:Manu Manu; Co-Principal Investigator:; Organization:University of North Dakota Main
Amount:$903,578.00; Relevance:63.57;

Sort By: Relevance v | Page size: 30 per page | V¥ ™ Tablel List

Export up to 3,000 [sgcsv | f2ML | fE)Excel | A Text
Awards: o
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Conclusions

Theory: “Colliding ideas together from many sources is a helpful
tool for hypothesis and experimental generation”

¥ Read your way to a mental storehouse of successful experiments
¥ Attack problems from multiple angles with different disciplines
¥ Create lots of ideas, then let the best survive and thrive

¥ Learn from the best to profit from deposited wisdom
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