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What do I do with my science degree?
a few things…

• BS in Physics from Texas; MS & PhD in Physics 
from Georgia Tech; Postdoc Physics Education at 
CU-Boulder 

• Copy shop manager; Kinko’s (later, Fedex) 

• High school physics teacher; Atlanta Public Schools  

• Professor of Physics and Computational Science at 
MSU and UiO 

• Co-direct two research labs at MSU (in Physics & 
Computational Science Education) 

• Labor Organizer and Negotiator for Union of Tenure 
System Faculty-MEA



What is science?

• Science is grounded in history, 
theory, experiment, and application. 

• Science can be independently 
validated and its biases can be 
interrogated. 

• Science affects every person in and 
outside the U.S.

Science is a messy, iterative, and nonlinear 
process by which we develop reproducible 
and predictable understandings of the natural 
world. 

✅
❌



aurora borealis over oslo 
https://www.flickr.com/photos/65218245@N00/326627830

supernova remnant - cassiopeia a 
https://www.nasa.gov/mission_pages/chandra/multimedia/exploring-cassiopeiaA.html

science can explain 
natural phenomena



taylor-couette cylinder & transition to turbulence 

Abdelali, A., et al. Journal of the Brazilian Society of Mechanical Sciences and Engineering 41.6 (2019): 259.

natural transition to turbulent flow 
https://www.flickr.com/photos/22493175%40N02/50000447596

science can satisfy  
human curiosity



science can benefit society



axioms

implications

anyone can develop a deep understanding of science
everyone can develop a positive stance towards science

anybody can shape the work and practice of science

our labs discover, design, and develop the 
conditions and environments in which all folks 

who are learning science can thrive 

science is for everyone

science must be representative of everyone
science can be an immense public good

talent is everywhere 
opportunity isn’t



more folks learn 
science better

greater diversity 
across all of 
science a science that is more 

representative of and 
responsive to society 

a society that deeply 
values and strongly 

supports science



STEM in Michigan
• Many students in Michigan do not achieve proficiency in 

science and math. 

• Advanced STEM courses are inaccessible to many students. 

• Few high school graduates demonstrate college readiness.  

• Few students who enroll in two-year colleges complete their 
degree programs.  

• Students of color and those who are economically 
disadvantaged are disproportionately affected. 

• Few women and students of color earn STEM degrees.
> 75% of MSU students 

are Michiganders.



our educational systems are interconnected not isolated

STEM 

K-5

6-8

9-12

Uni.

Grad

TYC



federal funding for research
Federal funding for science and  
engineering research has 
grown 

https://ncses.nsf.gov/pubs/nsf25341

Why federal funding?
STEM Education Research?

Where does 
that $50B go?

It empowers broad participation in shaping science. 
It expands opportunity and equity in science. 
It builds the future—workforce, economy, safety, security, and resilience. 
It ensures science is accountable and accessible to the American public.

Only public investment can support the scale and scope of innovation the nation needs. 
Science funded by the public must serve the public good.



integrating computing in physics
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Shifting perceptions of learning

Computation as a tool

Learning physics via computation

Narrow programming

Obsniuk, Irving, Caballero, PERC 2015 
Pawlak, Irving, & Caballero, Phys. Rev. PER, 2020 
Odden, Lockwood, Caballero, Phys. Rev. PER, 2019

Caballero, et al. TPT 57.6 (2019): 397-399. 
gopicup.org

Caballero & Hjorth-Jensen, 2018



supporting pre-college physics educators
create a computational model to 
calculate…

use mathematical and/or 
computational representations to 
support explanations of factors…

use mathematical or 
computational representations to 
predict the motion…

https://www.msuperl.org/wp/icsam/ 
Weller,  et al. Phys Rev PER 18.2 (2022): 020106.

equip.ninja 
Christensen, et. al. TPT 60.6 (2022): 414-418.

Willison, et al. 2022 PERC Proc. 
Stroupe, David, et al. ICLS 2022. 
Hamerski, Patti C., et al. Phys Rev PER 18.2 (2022): 020109.

teacher 
developed 
computing 
activities

EQUiP Analysis

https://www.msuperl.org/wp/icsam/


diversifying graduate physics programs
potential physics phd applicants we now use a holistic rubric

test cutoffs limit 
applicants

Young, Verboncoeur, Lam, and Caballero Phys Rev PER 19.1 (2023): 010134. 
Young, Tollefson, Zegers, and Caballero. Phys Rev PER 18.2 (2022): 020140. 

Young and Caballero. Phys Rev PER 17.1 (2021): 010144. 
Mikkelsen, Young, and Caballero. Phys Rev PER 17.1 (2021): 010109.

test is biased & 
not representative 
of grad programs



more folks learn 
science better

greater diversity 
across all of 
science a science that is more 

representative of and 
responsive to society 

a society that deeply 
values and strongly 

supports science



Since Jan 20, 2025 the Trump administration has 
strategically dismantled science and science education 

funding across programs, at different schools, and for all 
states.



The Trump administration is not awarding 
grants, cancelling programs, firing experts, 
installing unqualified & unserious people, and 
using coercive tactics to push compliance.

this year

last year

STEM Education  
is being erased.

Terminated grants are twice a likely to impact women, four 
to fives times as likely to impact researchers of color.

The impact is felt across all areas of science.



This administration’s politicization of 
science is intentional and short-sighted.

The state of Michigan has lost $28M in federal grants so far. 
Real jobs have been lost and will continue to be.



An unprecedented attack on science and technology 
centers that has nothing to do with waste, fraud, or abuse.

75% of IES budget to discretionary funding 
House to cut total by 70% ($560M)

Largest cut in 
history for NASA; 

$12B of investment 
will be gone.

~30 broadening 
participation* 
programs are being 
zeroed out (FY26).

Science graduate and postdoc 
programs are being cut (FY26)

*by federal statute NSF must work to broaden participation across science



Implications
The “brain drain” is happening

• Other countries are actively recruiting U.S.-trained talent. 
• We are dismantling the very programs that train the next generation. 
• The U.S. is facing a historic decline in its scientific workforce. 
• America’s leadership in science and innovation is at risk. 

If we choose to continue down this path, we will be less 
safe, less informed, less economically secure, and less 

prepared for the major challenges that face us. 



What can you do?
Thank you for coming tonight. It’s an important start.

• Sit with this information and reflect 
• Learn more about the impact of funding cuts (grant-watch.us) 
• Read about the house budget’s impact on science (science.org) 
• Show up to support science (standupforscience.net) 
• Call or write your representatives (democracy.io) 
• Talk to your family and friends (we all benefit from strong science)

Science is a messy and nonlinear process by which we develop a 
reproducible and predictable understandings of the natural 
world.  
Science: 
• is grounded in history, theory, experiment, and application.  
• can be independently validated and its biases can be interrogated. 
• affects every person in and outside the U.S.

http://grant-watch.us
http://science.org
http://standupforscience.net
http://democracy.io


¿questions? 
caballero@pa.msu.edu 
perl.natsci.msu.edu 
msu-cerl.github.io

And thanks to our sponsors

I stand with my queer and undocumented 
family, friends, and colleagues.

mailto:caballero@pa.msu.edu
http://perl.natsci.msu.edu

