Adapting physics labs
to online teaching

A survey of strategies for our
100-level, 200-level
and upper division courses




General departmental
strategies

e Group collaborations and
discussions using Microsoft Teams

e Shared workload for developing
new labs for PHY 105

e Second year of implementing new
Arduino-based labs for PHY 202
(going much better this time)



PHY 106 — Intro. Electricity & Magnetism

(Spring 2020)

® These labs are a mandatory component of large
enrollment classes.
o 24 students (max) per lab
o Typically 3 lecture sections with ~170+
students
o 7-8lab sections

® Used online simulations and in-class discussions for
the online phase of the semester.

Instructors:
Sean Nolan
Doug Armstead
Graeme Rohn
Dom Mantella

PhET refraction & reflection simulation
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PHY 201 Principles of Physics I
(Mechanics) (Spring 2020)

Meteor drop experiment

Instructors:
Eric Edlund
Beth Pennell

Link to video clip



https://cortland.sharepoint.com/sites/PHY203/Shared%20Documents/General/VID_20200421_153434806.mp4

PHY 357 — Intermediate Laboratory
(Spring 2020)

DIY cloud chamber Analysis of data from CERN demos Technical writing exercises
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Instructor: Dave Kornreich



PHY 105 — Introductory mechanics and heat
(Fall 2020)

Tracker app and video created by Sean Nolan
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o Original plan: Reduced lab capacity
- |ab cohorts meet every-other week

o 55-minute plan: Both cohorts meet every
week for 50 minutes each and spend extra
time writing full lab reports

o Study-in-place: use a combination of

recorded videos and online simulation work e

Sean Nolan

Moataz Emam
Graeme Rohn
Dom Mantella



PHY 202 — Principles of Physics II: E&M
(Fall 2020)

Arduino Student Kit: $65.43 Student code project

‘e0e® sketch_nov02a | Arduino 1.8.5

Live code debugging in online lab session
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const int ledl = 10;
const int led2 =
const int led3 =
const int led4 =
const int vout =
const int bsig = 2;
const int T = 1000; . & /o atvp
int Ton = 0; i
int dt = 1;
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void setupQ) {

// define pins for input and output
pinMode(ledl, OUTPUT);
pinMode(led2, OUTPUT);
pinMode(led3, OUTPUT);
pinMode(led4, OUTPUT);
pinMode(vout, OUTPUT);
pinMode(bsig, INPUT);

// turns on Vout pin for the button circuit
digitalWriteCvout, HIGH);

// opens communication with computer
Serial.begin(9600);

1
void loop() {

int x = digitalRead(bsig);
Serial.println(x);

Instructor: Eric Edlund Al

Link to student project



https://cortland.sharepoint.com/sites/PHY202-Fall2020/Shared%20Documents/General/Button-fade-blink.mp4

Thoughts for the Spring 2021 semester

Introductory courses (PHY 106 and PHY 201)
e We are going to continue planning for both in-person labs and contingent online labs
e Look into strategies being used by other institutions

Upper division courses:
e PHY 357 is the upper division lab course for juniors & seniors
o Itis meant to be a hands-on experimental course
e 6 hours of contact time per week
e Switched from a TR schedule to a MWF schedule to give students more access in the
case of continued 55-minute limitations
e We need to develop a better plan for access to upper division lab spaces:
o Students need the 6 hours per week to complete difficult and advanced labs
o Need a contingency plan that allows students to have access to lab spaces if we go
to a study-in-place situation again in the spring



