
Hands-on Physics 1: Mechanics and Waves 
An Indiana STEM Teach IV Workshop 

 

Syllabus 
When and Where 

Saturday, March 7, 2020 
8 am – 3 pm 
 

Science Hall B15 
Saint Mary’s College, Notre Dame, IN 

Instructor 
 Dr. Matt Becker (mbecker@saintmarys.edu) 
 Assistant Professor of Physics, Saint Mary’s College, Notre Dame, IN 
 
Workshop Description 
 One of the most effective ways to teach physics is via demonstrations and laboratory activities.  
Exploring physical concepts in a hands-on way can help students to internalize even challenging ideas.  In 
this workshop, participants will build two classroom demonstrations / experiments using low-cost, easy 
to obtain materials.  This workshop will focus on mechanics and waves, consisting of a projectile motion 
experiment and a standing sound wave experiment.  After building each experiment, participants will 
work in groups to create a concise yet complete explanation of the physics behind that experiment.  They 
will also develop teaching material for each experiment (e.g. guided inquiry questions or practice problems 
related each experiment).  The projects conducted here could not only serve as classroom demonstrations, 
but could easily be used as projects that students could build themselves.  This teaching model could also 
be applied to many other experiments in introductory physics, and one goal of this workshop is to help 
participants to teach physics in a more hands-on, project-based way. 
 
The target audience for this workshop are middle and high school physics teachers.  Participants could be 
new to teaching physics or very experienced; the group development of explanations and teaching material 
should be beneficial to all.  A second, similar workshop (Hands-on Physics 2: Electricity & Magnetism 
and Light) is part of STEM Teach IV.  The workshop described here is not a pre-requisite for the other; 
they could be taken independently or in any order. 
 
Workshop Schedule 
 

8:00 – 8:15 am Introductions and Form Groups 
8:15 – 8:30 am Introduce Projectile Motion experiment 
8:30 – 9:30 am Groups build and test experiment 
9:30 – 9:45 am Large group discussion about build challenges, tips, suggestions, etc 
9:45 – 10:30 am Groups work on explanation of and develop teaching material related to the experiment 
10:30 – 11:00 am Large group discussion of experiment explanations and teaching material 
11:00 – Noon Lunch 
12:00 – 12:15 pm Introduce Standing Sound Wave experiment 
12:15 – 1:15 pm Groups build and test experiment 
1:15 – 1:30 pm Large group discussion about build challenges, tips, suggestions, etc 
1:30 – 2:15 pm Groups work on explanation of and develop teaching material related to the experiment 
2:15 – 2:45 pm Large group discussion of experiment explanations and teaching material 
2:45 – 3:00 pm Wrap-up 

 


