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 To train graduate students in the skills, knowledge, and
competencies needed to pursue a range of STEM careers.

 To train STEM graduate students in high priority interdisciplinary or E.

convergent research areas. ..
e Details: https://new.nsf.gov/funding/opportunities/national-science-foundation-

research-traineeship E

This NRT is focused on

Goals of the National Science Foundation Research Traineeship E

: _ Soft AE Program website
Soft Materials — Autonomous Experimentation — Science Policy NSF Award #2152205
(aka the “Soft AE Program”) (2022-2027)
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Climate change creates societal grand
challenges (interdisciplinary solutions needed)

Course focus

The energy sector’s relationship to and impact on greenhouse gas
emissions, specifically at the interface between technology & policy

Goals
« Examine how science & technology interact with policy

« Use case studies from the energy transition to identify best practices for
solving complex, systemic problems

 Prototype interdisciplinary collaboration using real-world, timely, complex,
societal scenarios
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Tech & policy challenges related to the
energy transition in 3 course sections

Logistics
Graduate Level, cross-listed in Penn Engineering & Weitzman School of Design

Sections and Activities

Part 1: Basics - policy, tech, climate change; Focus - tech and policy intersections
Part 2: Case Studies from the energy transition

Part 3: Grand Challenge Team Projects

Typical class structure for Parts 1 and 2.
* Pre-lecture reading and written assignments
 Lectures by instructors building upon the reading
« Small group in-class activities & presentations
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Course materials span a range of sources
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Future of photovoltaic technologies: A
comprehensive review
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Lessons Learned from Low-Income Residential
Experiences in Industrialized Countries
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National Renewabie Energy Laboratory
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Abstract

Presently, the world is going through a euphoric rush to install photovoltaic
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LONGMAN CLASSICS in POLITICAL SCIENCE

Agendas, Alternatives,

and Public Policies

UPDATED SECOND EDITION

JOHN W. KINGDON

Foreword by James A. Thurber
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INTERGOVEANMENTAL PANEL O Climate change

CLIMATE CHANGE 2023
Synthesis Report

Summary for Policymakers

#1 NEW YORK TIMES BEST SELLER

BILL GATES

HOW TO
AVOID A

CLIMATE
DISASTER

THE SOLUTIONS WE HAVE AND THE
BREAKTHROUGHS WE NEED

ASES SOLAR 2024, Washington, D.C 5



Part 2 Case Studies change each year and
focus on intersections of tech & policy

 Building, Appliance & Efficiency Standards

» Solar
* Hydrogen Technology Policy
» Carbon Dioxide Removal Background & ¢ Background &

Considerations Considerations

» Solar Geoengineering
e Aviation & Maritime

Examples from a range of mature to emerging tools & approaches
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Part 3 Students choose grand challenges

team projects

Can Hydrogen Solve the

Public Transportation
Problem? . .
R o M|crog rids
2024
mplementation of renewable an through microgrids to
addres: s for histerically

e LS

.

&
Modular Nuclear '

a clean energy solution hiding in plain

Industrial Decarbonization
“A Hydrogen-based study”
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s 2: Gabriel, Manling, Shefal, and Shrey

PLUGGING IN

The Rise of Electric MHDV and the Future of Mobility

With a focus on Pennsylvania

Ethical Cobalt

A Grand Challenge

Ashwath Anbuchelvan introduction to Grand Challenge
Shelvey Swett Recycling & China

Arwen Kozak Geopolitics & Foreign Aid

Anna Neuman Policy-Driven Ethical Investments

10
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EV BATTERY RECYCLING:
Current landscape and technical considerations

for policy design

GEOTHERMAL ENERGY

What Role do Abandoned Oil and Gas Wells
Have in the Future of the Geothermal
Industry?

Societal Grand Challenges: Intersection of Technology and Palicy
By: Victorla Fethke, Max Pisciotta, Aria Zhang, Michael Zschokke

April 26, 2023
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Outcomes support increased student comfort
& background with policy and tech

Pre-post survey
N=29, rank options range from 0 — 5 (highest comfort); combined 2023 & 2024

For science policy, 22 students increased rank, while 6 indicated no
change

For tech (science & engineering), 5 students increased rank, while 21
Indicated no change

1 student (policy) and 3 students (tech) decreased ranks — indication of new
awareness of complexity of grand challenges?
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Students felt there were opportunities to
learn from others with different expertise

Final Survey
N=15, rank options range from 1 — 5 (highest agreement); 2023 (2024 forthcoming)

10 students gave opportunities for peer-to-peer learning 4 or 5

14 students gave opportunities for learning from instructors with
different expertise 4 or 5
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Students felt skills gained were useful for
their next academic or professional steps

Final Survey
N=15, rank options range from 1 — 5 (broadly useful); 2023 (2024 forthcoming)

12 students gave usefulness of skills 4 or 5

2 students ranked usefulness at 3
1 student ranked usefulness at 2
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Selection of responses to “Did this class affect
your career plans?”

No, | still want to do academia BUT | do feel confident in interfacing more with
Pollcy and using my exg_ertlse In science to influence policies in ways | never
hought about prior to this class.

Yes. This course really sparked my interest in energy policy and made me want
to include it more in my research moving forward.

| realized there were other paths where | can help with communication between
'SCtlentloSItS tanld policy makers: ex NGOs, congress, start ups. | don't /have/ to go
into industry!

No, but it will help me in my pursuit of them! | came into the class knowing |
wanted to go into energy law, and | feel better equipped to tackle difficult
guestions of technology and policy.

| would say yes. It’'s given me connections and insights to national government
which | could never understand otherwise. It helped me way better understand
Infrastructure and its importance.
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This course Is dynamic and unique

Collaboration across disciplines, academic cultural norms

* Energy & effort: “discipline-typical” materials, assignments, expectations - more intention for
integration, syllabus to summaries

« Guidelines & guardrails: conflict of interest, team plans, explicit expectations for projects,
iterative feedback (peer & instructor)

« Reinforcing benefits of backgrounds/perspectives: intersection of policy & technology, in-
class activities

« Cultivating collaboration & pro-social culture: incentivizing grading structure

Reflection & Feedback
Institutional support for interdisciplinary courses
Programming/infrastructure support (NRT Soft AE, KCEP)

Larger community with complementary activities

¥t Kleinman Center

=g NSENRT Interdisciplinary Training in Data Driven
N & for Energy Policy ASES SOLAR 2024, Washington, D.C 12

L 1 Soft Materials Research and Science Policy

‘ UNIVERSITY of PENNSYLV




Thank youl!

EAS 5110 Societal Grand Challenges at the Interface of
Section 401, CRN 18279 Technology and PO“CV

N RT p rog ram - N at| on al Last Updated 6/8/2023, 4:22:12 AM

Schedule Type: Seminar

SC i e n Ce FO u n d atl O n (Award Instruction Method: In Class

Campus: Phlladelph|a WHAT DO SCIENCE
2152205) - —e e
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HOW DO SOCIETY
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= USE TECHNOLOGICAL
4 KNOWLEDGE?
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CO - i N Stru Cto rS ) S h U C h I L Uss—— ' 9 Science Outside the Lab: Energy

For Graduate Students * May 20-24, 2024

INSIEHT e . 5 o o ;.
This week-long program will bring a small group of graduate students to Washington, D.C. to explore the

Tal ati (202 3) y O S C ar S e r p e I I Grace Under Pressure: How Al A

‘The program will investigate the context of science and technology decision-making with a focus on the

ca n Hel p Us Desi g n the Next US Federal Government. Participants will meet and interact with congressional staffers, funding agency

officers, regulators, journalists, museum curators, and others to learn how and why technologies related to

(2 O 2 3 y 2 O 2 4) Gen e rat i ° n of s m a rt sep a ra t i o ns the energy traps:ilioul fxrc fu.n led. rcg_ulatcd. slmpc'd. cr‘iliqucd, and publicized. The ultimate goal is to
empower participants to extend the impact of their research.
M em b ra n es We are looking for candid: i d in how decisi are made about science and innovation funding,
regulation. and policy. This program for Penn graduate students is facilitated by the Penn Soft AE
SAM LAYDING FEBRUARY 12.2024. SUREDN g in &= Program and the Kleinman Center for Energy Policy The workshop itself will be implemented by Arizona
MERGING TECH State University’s Center for Engagement & Training in Science & Society (CENTSS).

If selected, participants will have all the program fees, housing, most meals, local transportation, and

-
[ ] transportation to and from Washington, D.C. from Philadelphia covered.
I Al can provide a new approach for using polymers for carbon
L] ] emissions reductions, propelling us closer to victory in the fight Application review will start on February 5, 2024, with offers being made on a rolling basis, which will

against climate change. inue until the positions are filled (exy d by the end of February).
A n g e I E l P E i C h O n APPLY here. Questions can be directed to the Penn Soft AE Program soflae@seas.upenn.edu.
This blog is the written winner of our 2023 Blog Competition, % Kleiglman Cen}er >
¥ for Energy Policy
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