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Three Main Projects: Summer Goals:
1. PhysicsQuest Guidelines - Learn more about physics
outreach programs
2. PhysicsQuest Extensions _ Develop curriculum
3. Facilitate Science Trust Project - Meet APS employees and

Workshop other teachers
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What is APS PhysicsQuest (PQ) ?

- Experiment kits for middle school teachers to use to introduce students to basic
physics concepts

- Follows Next Generation Science Standards (NGSS)
- Focus on induction based learning

- Project Goals:
- Make physics more accessible
- Expose teachers and students to new physics concepts
- Engage diverse and underrepresented students
- Promote engagement in science




Changes to PhysicsQuest
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What is STEP UP?

National community of physics teachers
that create lessons to inspire young
women to pursue physics

STEP
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Careers in Physics and Women in
Physics lessons

PHYSICS TOGETHER

Everyday Actions Guide (EAG)

- Strategies for reducing
marginalization in the classroom e

Careers in Physics

TEACHER GUIDE
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Women in Physics

TEACHER GUIDE

EVERYDAY ACTIONS SELF-REFLECTION
On a scale of 1-5, how would you rate your use of the everyday actions?
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PhysicsQuest Guidelines

What are the PQ Guidelines? Process
- Met with 3 teachers involved
- To be used by future PQ reviewers with STEP UP to see what
and developers things they would look for in
lessons

- Created to ensure project goals and

STEP UP components are included - Created draft based on
recommendations and got

- Split into 3 main sections feedback




Guidelines for Developers
We recommend that:
-  Recommendations are included for how

to facilitate activities with STEP UP
methods from Everyday Actions Guide

Guidelines for Extensions
We recommend that:

- Specific links and resources are included
- STEP UP CiP and WIP lessons are
included

Guidelines for PQ Team/Reviewers
We recommend that:
- Examples of counternarratives are

included
- The activity promotes student
development of science identity

Guidelines Highlights
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Overview: Students start by discussing questions about lightwaves. This will give teachers formative assessment data to
determine how much the students may already know about lightwaves and wavelengths. Students will then engage in an
experiment where they shine a laser through various cloths, collecting and analyzing data to answer the key question, “Can

you find the properties of the light waves coming out of your laser using the pattern formed when you shine the laser through

Suggested STEP UP Everyday Actions to incorporate into activity

When pairing students, try to have male/female partners and invite female students to share their ideas first
As you put students into groups, consider having female or minority students take the leadership role.

Take note of female participation. If they seem to be taking direction and following along, elevate their voice by asking
them a question about their experiment.

:'Q’, Teacher Tips:

e Consider using white boards so students have time to work through their ideas and brainstorms before saying them
out loud.

® As students experiment, roam around the room fo listen in on discussion and notice experiment techniques. If needed,
stop the class and call over to a certain group that has hit on an important concept.

e Consider using the RIP protocol (Research, Instruct, Plan) for lab group visits and conferring




PhysicsQuest Extensions

- “After the experiment” activities used to further engage students

- Three categories
- Real World Connection
- Suggestion for drawing, illustrating, or presenting content in a new way
- Engineering or Design Challenge

- Connecting to underrepresented students:
- Encouraging agency, ownership and student voice
- Communal elements
- Connection to solving critical problems in communities, broader societies, and the
planet.
- Incorporating ways that girls typically learn science

https://engage.aps.org/stepup/curriculum/everyday




Process:
Started by reading over the teachers
manual to understand concepts at play

Challenges of creating unique activities

Once something was found/thought of |
would modify it for PQ
- Change materials
- Include instructions / YouTube
videos

Progress Tracker

Glow in the

Hair Thickness
Light & Dark
Spots, lines,
and lasers

2010|Swinging Yo-yo
Twists & Tums,

Drinking Bird
2011 Races

Hot Shot
Spinner
Maltdown
Rusted Out
2014 Ball vs. donut
Color Blockers
Hiddon
Rainbow

Losing Your
Shirt
2015 Bendy Light

Lot it Glow!

Magnifying
Marbles

2016 Circuits
Dim the Lights

Magnetic Merry
Go round

Sesing Colors

PhysicsQuest Extensions Cont.

Real Word
Activity title. Connection

Straw
2017 Trombone

Beat Frequency

Laser Dance

Party

Talking Tapes
2018 | Friction

Straw Rockets
2019

Getting
‘Warmer/Coldor

Hoat
Rusted out and
Blown up.

2020 circular motion
falling physics
swinging
science
watch it fly

2023 slinkys
multiplexing
messages
What is the
difference

between red
and blue light?

‘chroma depth
glasses



Real World Connection Extension

PQ 2009: Spots, Lines, and Lasers

“Have students google search Nobel Prize winner Donna Strickland to learn about her
use of lasers”

___DONNA
STRICKLAND

Nobel Prize'in Physics 2018




ngineering or Design Challenge Extension

PQ 2018 Straw Rockets

“In this lab, students should learn about the relationship between kinetic and potential
energy. Using this knowledge, students can be placed in groups and tasked with
creating a marble roller coaster...”
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Presenting Content in a New Way Extension

PQ 2023 Making Waves- Slinkys

“Act out a wave as a class or create a wave flip book...”

aatlanddast
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Thank you!

Questions?

itempkin25@amail.com
tempkinj@lafayette.edu
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