
Scot A.C. Gould
Professor of Physics - W.M. Keck Science Department
Scripps College,  Pitzer College, Claremont McKenna College

Members of The Claremont Colleges  - Claremont, California

Emphasizing Conceptual Understanding 

Using Maple: 
A Paradigm Shift in Teaching Undergraduate Physics



History: Adding computational problem-solving 
to introductory physics courses
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 Adding Maple to an introductory physics course
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Physics: Top-down problem-solving

🡪 Maple code



Maple: Top-down problem-solving



Maple: Minimize mathematical minutia & coding



Minimal # of procedures to learn



Student buy-in? Yes! 
 

• Low barrier to 
generate content

• Maple math = 
                written math 

• Symbolic calculations
• Minimal coding 🡪   

           solve, eval, plot 
• Immediate feedback
• Not a black box sim.
• Linked ODEs in intro



Wikipedia

“What if” example

Plot trajectory of blue ball
Parameters varied on demand 
* relative mass of red ball &
* initial angle





Maple Immersion:
• Use Maple from day 1. In class, walk through calculations, line 

by line, building confidence.

• Present all calculations/complex derivations in Maple.

• Assign problems that cannot be solved by hand. 

• Emphasize creating graphics & “What-if apps.” 

• Homework & exam submissions: Maple worksheet ONLY

• Rely on the Learning Maple Textbook / Video series to 
teach and remind students how to use Maple.



Learning Maple: Max Productivity-Min Coding



Learning Maple: Max Productivity-Min Coding
Maple Instructional Videos/Documents for Science and Engineering

• Each video is limited to12 minutes

• Minimal number of procedures to learn 

• Practice problems from the physics undergraduate 
curriculum

• Embedded Maple coding instruction where 
appropriate

• Documents: additional problems & Troubleshooting

https://gould.prof or https://YouTube/@MapleProf



• Principles: emphasized through mathematics, not black box

• Top-down problem-solving approach – like physics

• Reduction of math minutia and teaching tricks 

• Interpretative interface 🡪 near-immediate feedback.

• Solutions are symbolic & beyond the spherical cow

• Transferable principles and skills  ($149 – student version)

Advantages of teaching Physics using Maple – 
concepts, concepts, concepts



Learning Physics Using Maple
Navigate to https://gould.prof or https://YouTube/@MapleProf

Now seeking collaborators 



Learning Maple: Max Productivity-Min Coding


