A Note on This Presentation

 This PDF document is a static archive of a
live presentation originally delivered
via Lumio, an interactive learning platform.

« Some pages represent interactive Science Quest

activities (like group brainstorms, = Narth —
collaborative workspaces, or games) that
cannot be completed within the PDF.
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GANADIAN PRYSICS GOUNTS

We Need Your Input!

Help us design the next national survey of Equity, Diversity,
ettt Tt e me®e® and Inclusion in Canadian physics.

\

[ Take our Short Engagement Survey

7

Scan the QR code and tell us what you want to know
about the Canadian physics community.

Investigators: Dr. Adrianna Tassone Dr. Eden Hennessey, Skye Hennessey, Dr. Shohini Ghose, Anastasia Smolina
Laurier Centre for Women in Science (WinS), Wilfrid Laurier University

University of Toronto

Dalhousie University

This study has been reviewed and approved by the Laurier Ethics Board (REB # 9615).
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WILFRID LAURIER UNIVERSITY WOMEN IN SCIENCE



RAPPORT SUR LA PHYSIGS CANADIENNE

Votre avis nous intéresse!

Aidez-nous a concevoir la prochaine enquéte nationale sur
I'équité, la diversité et l'inclusion en physique canadienne.

o

0 m o
e m gy [ Participez a notre court sondage de consultation

J

Scannez le code QR et dites-nous ce que vous souhaitez
savoir sur la communauté Canadienne de la physique.

Enquéteurs: Dr. Adrianna Tassone, Dr. Eden Hennessey, Skye Hennessey, Dr. Shohini Ghose, Anastasia Smolina
Laurier Pour les Femmes en Science (WinS), Université Wilfrid Laurier

Université de Toronto

Université Dalhousie

Cette étude a été examinée et approuvée par le conseil d'éthique de Laurier (#9615)
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UNIVERSITY

Natural Sciences and Engineering
Research Council of Canada- federal
funding agency for university-based
research and student training

School of Science and the
Environment(Grenfell Campus) and
Physics Department (St. John's Campus)



e TRIUMF

National particle accelerator
centre located at the University
of British Columbia housing the
world's largest cyclotron.

The second-largest Canadian-based
refiner and a top-three producer of
crude oil and natural gas in the country.



Our

Team...
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Dr. Svetlana Barkanova-Project Lead

' Samantha Ryan-Student Research Assistant

Larry Eddy-Curriculum Developer

John Way-Project Coordinator




Our

Mission...
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* Address the
gaps for
students
learning Physics
in rural and
remote areas.

* Enhance Physics
education across
Atlantic Canada
for intermediate

(\ and high school
A~ ~  students.




Heidi Thomas: Ship Captain,

OUf' Ai m Marine Atlantic
1.Encourage students in - '8

rural and remote areas

to consider natural -
Sciences and Engineering = = #f\
careers by connecting i
them with role models

with a Physics
background.




2.Enrich the Physics
curriculum with FREE
easily accessible,
interactive hands on
lesson resources that
mirror curriculum
objectives.




The Challenge!

Develop interactive, engaging Physics lessons designed for
r'emote Na?uml Sciences and Engineering role models to inspire
Physics ed careers tha'r snmul'raneously meets core

J ectiy ervir ing as an effechve ready-to-use tool
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What are the Rural
Physics gaps?
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What does the data say about the concepts Atlantic
Physics teachers need support with?
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Atlantic Science & Physics Teachers Survey
Physics in the Rural Classroom(CISE Atlantic-272 Participants polled)

Electricity, Magnetism & Fields |, 10s
Waves & Modern Physics [ 7 :
Space & Astrophysics [ 7 3
Radioactivity & Particle Physics |GGG 70
Forces & Motion |GG 7
Heat & Thermodynamics |G 6
Light & Optics NG /5

Work & Energy 41

Kinematics = . 39
Dynamics & Momentum |G 26
Projectiles [N 20
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What was important when developing the
educational resources?

Physics Curriculum
Grades 8-12



Curriculum course objectives and
(Q‘f';' learning outcomes be covered.

Learning Objectives

The main digital learning tool is interactive
and collaborative for students.




Overall lesson and associated
activities be fun and interactive-
goal is to get them "hooked".

Materials and resources are

easily accessible and
affordable.
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« A digital learning tool that transforms lessons

* N.L teachers have a free account.

* It engages students in-class and remotely.



A pige Lumio Features .

PDF, Notebook. PPT > Search Lumio Library
Google Sikdes

Search for resourcss Q

Import regource ¥

B > »
2 . : Embedded content
° YOI'Tuhe w desmos ‘.""Il .‘:f 1 Add embed links from
INTERACTIVE 5005 ATIONS third-party sefvices ’ J
Templates
= = - N
New page Shout It Out! Respon Game-based
Select from a vanety of A whole-class actrvity for A whole class formative actlvlties
page templates generating 10eas for assessment for
ndependent work of lve ndependent work or ve
n class n Cass 12 tempiates
+ Al + Al
Ready-made resources
Activating Prior @ Questioning & @ Manipulatives @ Graphic @

Knowledge Reflection Organizers



Game
Based
Activities=
Making
Curriculum
Interactive

Fill in the Blanks

for independent work and ive in dlass

Students drag words of numbers into the
blanks It enhances deduction

composiion, and memory

Game Show

preferabie tor ew In Class

Students take fums answenng mulipie
choice or rue and false questions Ifs a
fun way o review lesson content

Al

Match 'Em Up!

praferable for bve n class

Students match related tems 1o enhance
0Ne-10-0Ne COMespONdence and working
memory

Monster Quiz

Ve In dass only

Teams of students compete 10 hatch they

monsters by answenng multple-choxce and

true of talse Questons whie encouraging
peer interachon

+ Al

Speedup

preferatie for ve o Class

Students compete in this racing quiz fo
answer muitipie choice and true or faise
questions quickly and corraclly

+ Al

Flip Out

for mdapendent work and ive in dass

Students fiip cards to improve recall,

|/v

N’

Label Reveal

for ndspenden! work &nd ive In class

Students learn the names of spacific pans
of an image. it encourages memory and

deduction

(»)
Memory Match
1 ndependen! work and Byve In Class
Students pick matching pairs of cards fo
strengthen concentration and shor-term
and visual memory

{ ‘P )

Rank Order -

for mdependent work and e In dass

Students arrange tems in ranked order
strengthening comparison, deducton, and
sequencing skoks

Super Sort

for mdependent work 2nd va in dass

Students sort tems info two categones. it
faciitates isaming through ciassification,
grouping, and logical thinking




Interactivity!

Used with PHeT Activities == == == w w we -»D/

Used with Lab Work Activities = w = =p { /);

Used(sometimes) with HoOK e= == m v v e wp

Questions(similar to Shout it Out feature)

Convert page to activity
Individual Handout

Convert page to activity
Group Workspace

Convert page to activity
Whole-class Whiteboard



Lumio Lesson
Components. . .[4f
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Limited Teacher Chalk and Talk X PhET Applications-Embedded Feature

Interactive Learning and Engagement
Lessons designed for teacher and outside presenter
Real World Applications Provided




Lesson Ingredients
- Hook Question
- Hands on Activity
- Lecture Notes
- Youtube Video
- PhET Application
- Real World Applications

« Formative Assessment

Science Quest
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Part of a Sample Lesson
Electrical Circuits!




Lesson Plan: Introduction to Electrical Circuits

Grade Level: Grade 9

Learning Objectives: By the end of this lesson. students be able to:
« Define basic components of an electrical circuit.
* Build a simple circuit using the basic components.
* Differentiate between open and closed circuits.
* Construct simple circuits using an online PhET simulation.
* Identify everyday examples of electrical circuits.

Materials:
For each student group:
* 1 D-cell battery(1.5 v)
* 1 miniature flashlight bulb(E10 screw base)
* 2 strips of aluminum foil(15 cm long x 3 cm wide)
* Clear tape

For the teacher:
* Computer/Projector
» Internet Access
* Access to Lumio Project



Oncoming Short Activity!

What do these devices
have in common?




fa Shout it Out!

(tudent devices vequireo\




Answer: They are all powered by...

Current electricity= Electrons

moving along a well-defined path.
Wire




Oncoming Short Activity!

—@— O Simple Circuit Challenge:

i\ Lighting the Bulb!
/‘ ) "
()
f / r

Hands On Activity




Objective: To light a bulb using basic components of an electrical circuit.

Materials:

Procedure:
1. Students are to form a group of two.

2. Make 2 strips of aluminum foil approximately 15 cm long by 3 cm wide, folded
lengthwise to make a thin, strong strip.

3. Your challenge is to make the light bulb turn on by connecting the three materials
listed above.(Note: Tape is optional to help secure connections).

4. Once finished answer the question on the next slide.



& Group Workspace

PREVIEW

an Student devices required



Answer: A successful circuit requires contact with all four main contact points:

1Battery Positive Terminal (The raised bump) :

2 Battery Negative Terminal (The flat bottom)

£4Bulb Side (The threaded metal casing around the base) ::

'3 Bulb Tip (The metal piece on the very bottom of the base)



For the bulb to light, create a closed loop by making electrical contact at 4 contact points

The circuit configuration must allow

the current to leave one end of the

battery, travel through the aluminum
foil, pass through the bulb's filament

(the thin wire inside), and return to
the other end of the battery.

The connections had to form a complete loop.

An electric circuit is a continuous, closed path for electric charge to

flow. The electrons must be able to leave the source and return to it.

\

| S

) &

p lap

Open Circuit Closed Circuit




Lecture Notes....

There are 4 main components of an electric circuit...

1 .Power source(Battery)

* Where the electricity comes from. >

* Like a heart pumping blood.

2 .Conductor(Wire)
 ———— Q

* Pathway for electricity.

 Like roads for electrons.



Oncoming Short Activity!




* You will eventually create circuit diagrams using appropriate circuit symbols.

» But first you must familiarize yourself with the symbols by clicking on the
audio icon.
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Oncoming Short Activity!

Constructing A Circuit!

INTERACTIVE SIMULATIONS




Procedure:
Teacher/Presenter Actions

« Demonstrate how to drag, drop and connect a battery, wires, light bulb and switch to form simple circuits.

 Demonstrate pictorial vs schematic diagrams.
« Demonstrate a short circuit situation.(Importance of connecting components correctly).

Student Actions

Task 1:Build a closed circuit with wires, a battery, a light and a switch.
Task 2:Take a screenshot of your circuit within PhET and retrieve

from download folder.

PhET Website...
Report a Problem...
Check for Updates...
Screenshot @asss

About...

1st Click

Copy and paste into a Microsoft Word or Google Doc file.

Wire

Battery

.
Light Bulb

o =

Switch
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Wire

Battery

Light Bulb
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Circuit Construction Kit:
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Tap circuit element to edit.

DC - Virtual Lab

(& show Current

(® Electrons
(O Conventional —»
(v Labels
() Values
[B\ =
Voltmeter Ammeter

3 Advanced

<) & | PhET :



¥ Handout

PREVIEW




1.What did you notice about the direction of the current flow?

Answer: Current flows from negative terminal of the power source to
the positive terminal.




Electric

circuits!




Oncoming Short Activity!

Real World
Applications!
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Medical

L ife- Residential
Lighting and
Support Power Systems

Imaging

Automotive Electronics




~¥ LET'S TEST '3
 YOUR KNOWLEDGE _

b- _ OF THIS - @

SCIENCE LESSON
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Career Paths



Name: Heidi Thomas Biography
Hometown: Dunville N.L

Profession: Captain: M.V Highlanders Passenger Ferry-Marine
Atlantic

Post Secondary Institution: Marine Institute, St. John's N.L

Program: Degree/Diploma: Nautical Science-Merchant
Marine Diploma-Watchkeeping Mate ticket from Transport

Canada.

Number of Physics Courses Completed:
High School: Physics 2204 and Physics 3204
Post Secondary: First year Physics courses-Nautical Science Program




How is Physics used in your every day job?

"Physics plays a very important role in my day-to-day job as a
Captain onboard a passenger ferry. It's in almost every aspect of a
working ship and can be applied to many areas. From the way the
ship floats, how it protects the passengers and crew, and how the
ship handles in all weather conditions, physics can be apparent.”




Oncoming Short Activity!

What do you think of
when you hear the word...
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a2 Shout It Out!

(tudent devices vequireo\




Possible Responses: What do you think of when you hear the word Physics?

The Universe

Electricity and Circuits

Boring Formulas

Einstein

Astronomy

Sci-Fi Technology

Equations and Math

Nuclear bomb

Geniuses Only

Hard but Important

Technology and Innovation

Rockets

Geeks



Some of these people may even come to mind!




Oncoming Short Activity!

Let's Check Out
Careers That
Requur'e Physucs




. Profes
Forensic

Science sor/Te
acher

. Air
Robotics [l Tiomaten Traffic
Control

Nautical
Science

Engineering Meteorology




Oncoming Short Activity!

Which Physics Career
Path May Interest You?

s




Type your name near a career that may interest you.

Meteorologist Medicine Nautical Science

Robotics Scientist Engineering
Pharmacy Information
Technology
Radiation Teaching Air Traffic Controller
Technology
Architecture Surveying Ayt el



Measuring

Impact...
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The "Test Run"

The lessons were presented in the following schools in Newfoundland

and Labrador:

« Ascension Collegiate, Bay Roberts

* Holy Cross School, Eastport

* Heritage Collegiate, Lethbridge

« Se't A'newey Kina'matino'kuom - Saint Anne's School, Conne River
* Valmont Academy, King's Point

* Northern Lights Academy, Rigolet

* Fogo Island Central Academy, Fogo Island

* Crescent Collegiate, Blaketown

« J.C. Erhardt Memorial School, Makkovik

« Jens Haven Memorial School, Nain



Student Impressions

* I enjoyed today's science class as it was interesting and engaging.
(Science Engagement Impact)

@ Strongly Agree
® Agree

© Disagree

@ Strongly Disagree

https://docs.google.com/form




Student Impressions
* Today's class made me realize that a career in science,

technology or engineering is possible.

(Career Aspiration Impact)

@ Strongly Agree
® Agree

© Disagree
I @ Strongly Disagree

& https:/idocs.google.com/form




Teacher Impressions

The students were very engaged in the Science lesson.

@ Strongly Agree
® Agree

@ Disagree

@ Strongly Disagree

¢ https:/idocs.google.com/form




Teacher Impressions ——

The presentation increased student's awareness of STEM careers. 0 L

@ Strongly Agree
® Agree

@ Disagree

@ Strongly Disagree

& https:/idocs.google.com/form




Testimonial

Thank you so much for hosting this session with the students! It was really
cool to see how technology can be such a helpful tool. I will definitely be
incorporating lessons like this one into my future classes. I really like the use

of Phet for optics!T would appreciate any lessons, I teach grade 7-10 science
and this is only my second year out of school so I am still getting my

footing! The students seemed really engaged today. We don't use
chromebooks a whole lot so they are not super quick with them but that
"hands on" learning is great!I just completed the Google Form!

Zoe McDonald
ScienceTeacher 7-10
Se't A'newey Kina'matino'kuom



Lessons
Developed
so far...
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Grade 8 Science:

Grade 9 Science:

Grade 10 Science:

Grade 11 Physics:—

Grade 12 Physics:




Pending ...
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Qur Story Teacher Lessons Student Lessons Fytuyre Career Our Communities
and Resources and Resources Pathways and Networks

Narrowing Gaps and Making Connections

Connecting students, educators and role
models to make science learning
inclusive, engaging, and accessible in
rural, remote, and northern communities.

. | Initiati
+« STEM Outreach for Youth -

Free interactive lessons and
workshops.

* Research & Collaboration -
University partnerships
advancing inclusive science.

 Events & Webinars - Online
and in-person learning
experiences.

Science Quest
ONSERC  §Cenows [ Mvoral () TRIUMF C——— N O r t h —_— Quick Links
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