
Qi Lu, PhD

Associate Professor of Physics 

Best Practices for Effective Support 
of Student Learning in 
Algebra-Based Physics Courses



Clemson U St. John’s U Del State U

Years 5 5 11

Setting Rural Urban Suburban

Type Public Private 
Catholic

Public 
HBCU

Enrollment ~25,000 ~20,000 ~5,000

Sessions Labs Lectures Lectures &
Labs

Class Size ~20 50 to 70 10 to 30

Student 
Demographics

>70% white Diverse >70% black

Teaching Experience in College Physics



High School Physics in the US

 Only 1/3 of US high school students take 
physics.

 Only 1/3 of all high school physics teachers 
have a degree in physics or physics education.

 Almost 1/3 of all high school physics teachers 
have taken fewer than 3 college physics 
classes.

http://phystec.physics.cornell.edu/content/crisis-physics-education



Student Backgrounds

Majors

Aviation

Biology

Chemistry

Kinesiology

Pre-vet

Pre-med

Psychology 

Others

Algebra Proficiency

Advanced 10%

Intermediate 30%

Beginning 40%

Weak 20%

Physics Preparation

AP 10%

Honors 10%

Regular 40%

None 40%



Goals

 Students’
 Get a good grade

 Fulfill the curriculum 
requirement

 Prepare for grad 
school admission 
tests (GRE, MCAT, 
PCAT, OAT, etc.)

 Learn physics

 Do math

 Mine
 Understand physical 

laws

 Solve problems in 
mathematical 
approaches

 Analyze based on 
observations

 Apply to life

 Expand the worldview 



https://www.edweek.org/leadership/education-statistics-facts-about-american-schools/2019/01#



https://www.axios.com/lgbtq-generation-z-gallup-24551003-3bfa-414a-bbef-ff663368c4b5.html



Practice I: Repeat the Basics

DO NOT assume what your students know or not 
know. Repeat the basics as needed to remove the 
learning obstacles. 

 Notations

 Units

 Trig functions

 Order of magnitude

 Correct use of a calculator

rE ˆ
2r

q
k



https://www.physicsforums.com/threads/what-is-r-hat-in-physics.776853/





Practice II: Simplify the Math

“Do not worry about your difficulties in Mathematics. I can 
assure you mine are still greater.” – Albert Einstein

Doppler Shift



The formulation of physics always comes with a 
picture. If possible, help your students to visualize it. 

Practice III: Visualize the Formulation

Electromagnetic Waves

Doppler Effect



f

1
  lens ofpower 

What is the focal length of a lens that corrects 
nearsighted vision when the far point is 20 cm? 
Is the lens converging or diverging?

Corrective Lens



Students can use LAQs (learning assessment 
quizzes) to review and reinforce the physics 
concepts.   

 10% of grades

 Unlimited attempts

 No due dates 

 5 questions

 5 to 10 minutes 

 Concepts and formulation

Practice IV: Quiz the Concepts





The List Goes On…
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