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The Problem: Math is foundational to Physics

Math background is the single greatest indicator to success in physics
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The Problem: Math is foundational to Physics

We used to approach this with a deficit mindset and think students were “unprepared” and
we needed to work with math to fix this/change prerequisites, but... we surveyed and found:

Students who fail or drop

43% took calculus more than 2 years ago

22% took their last non-calculus math class over 5 years ago

70% say they do not like math

57% performed poorly in, did not take, or failed a prerequisite math course

89% said they did not know how to find resources to improve math skills when not
provided

NOTE: 50% of students who drop did not do so for academic reasons



Solution: Free, embedded help within the course

Math Physics Map ~

Table1 ~ Add or import

M h h . h i) B Grid view v @ 1hiddenfield = Filter [E Group 41 Sorted by 2 fields &, Color 4 Share view
a p t e m at to p I Cs tO t e (m] A Topic ~ | =: Physics Area =: Essential Math ~ =i Helpful Math
° . 1 graphing motion Kinematics graphical analysis Integration (basic)
physics topics -
2 position, velocity, Kinematics Vector decomposition  Vector addition
accleration calc derivative  calc integration  basic algebra
3 2D 3D motion Kinematics Vector decomposition  Vector addition
calc derivative  calc integration  basic algebra
4 newton's laws - force Dynamics Vector decomposition  Vector addition
diagrams basic algebra  systems of equations
5 Circular motion Dynamics Vector iti Vector addition  trig
basic algebra
6 Energy Energy basic algebra  graphical analysis Dot product
7 Collisions Energy Momentum systems of equations  basic algebra
Vector decomposition  Vector addition
8 Moment of Inertia Rotation calci i Vector (basic)
9 Center of Mass Rotation calcii { Vector (basic)
10 Torque Rotation  Dynamics Cross Product ~ Vector decomposition
Vector addition
+

39 records



Solution: Free, embedded help within the course

For each topic create a “Math Snack” module:

e Write quiz bank questions (5-8) that assess topic readiness
e Write and record short video with examples
e Find/make worksheets for practice



Solution: Free, embedded help within the course

Short 4 question “quizzes” catch students up by providing adaptive solutions
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Units  Pick 4 questions, 1 pts per question

If there are (5/8) mile per km (kilometer) and 60 seconds in a minute, then 100 km/minute is about
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Unit Analysis

You are throwing a pizza party for 15 people who you assume will eat about 4 slices each. Each pizza costs $20 and is cut into 2 pts
12 slices. If you have $137, how much money will you have left over after you buy enough pizza for everyone (you can assume
there are no additional costs outside the cost of the pizza)?
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Use mastery paths in Canvas to give students a choose your own adventure model!
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Unit Conversions 1
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A description of converting units with examples.

Use mastery paths in Canvas to give students a choose your own adventure model!



Currently implementing this content

In my class. Hoping to see some good
results!



Results

e 6 adaptive math modules (these will be moved to canvas commons once tested)
o Quizbank
o  Video
o  Worksheets

e Plans for 6 additional modules

e 20 fulllength example problems for the first two physics semesters



