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Scientific 
Computing
in a Physics 
Curriculum

• Part of a regular physics 
course

• Stand-alone physics course 
(Computational Physics)

• Separate course requirement 
(Introductory Programming)

• Research projects 



What does 
scientific 

computing 
with free 

software look 
like? 

• Glowscript (now Web VPython)

• Trinket

• Jupyter Notebooks 

(Python or Octave kernels)

• Octave (MATLAB workalike)



Glowscript
(now Web VPython)



Trinket (runs in browser)



Jupyter
Notebooks

Use in Google colab, 
or have students 
install an IDE (eg, 
VSCode)



Octave 
(like MATLAB, 
but free)

Use in browser
(Octave Online)
or have students
install GNU
Octave

Image from: 

https://octave.org/



Curriculum 
Collections

PICUP (gopicup.org)

Good for standard physics courses
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Curriculum 
Collections

Data Science Education Community of Practice 
(DSECOP) 
Labs and special projects (Jupyter Notebooks only)
https://dsecop.org/.

https://dsecop.org/


Curriculum 
Collections

DSECOP 



Curriculum 
Collections

PY4E - free curriculum for 
python programming

You can embed videos and
autograded homework into 
LMS

If you don’t know python, you 
can use this to teach yourself.
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Curriculum 
Collections

python programming



Curriculum 
Collections

Autograded Homework



Curriculum 
Collections

PY4E - free curriculum for 
python programming

Interactive Textbook 
has Trinkets embedded



Summary: 
Curriculum 
Collections

• PICUP – everything physics

• DSECOP – data science 

• PY4E - python



Common 
environments 

for python 
programming 

(free)

Anaconda – ecosystem with 
multiple environments (eg, 
Pycharm, Jupyter Notebooks)

Stand-alone installations:

PyCharm – free version does not 
support Jupyter notebooks

VSCode – free version supports 
Jupyter

IDLE – built-in to python upon 
install



Anaconda



Common 
environments 

for python 
programming 

(free)

PyCharm (makes version control easy)



Common 
environments 

for python 
programming 

(free)

IDLE



A few other 
free resources

The Data Science Handbook 
Free on github. Jupyter notebooks.



A few other 
free resources

The Data Science Handbook 
Includes numpy, pandas, 
machine learning, etc. 



A few other 
free resources

Daniel Schroeder’s Website
Scientific Computing Resources
https://physics.weber.edu/schroeder/

Computational Physics e-text 
(Python/Jupyter)

Quantum Mechanics e-text (Mathematica)

Thermal Physics book 
(not free, but  has free computational tutorials 
on website)



Daniel Schroeder’s Website

Computational Physics e-text

Quantum Mechanics e-text



Contact for more resources : 
doneil@bridgewater.edu (can find on BC website)

Data Science Education Community of Practice (DSECOP) 

https://github.com/GDS-Education-Community-of-Practice/DSECOP

https://dsecop.org/     

Partnership for Integration of 

Computation into Undergraduate Physics (PICUP):

gopicup.org

Python for Everybody (PY4E.com)

Scientific Computing Resources

https://physics.weber.edu/schroeder/

mailto:doneil@bridgewater.edu

