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Who are W’

Team Canadal!l

We are the winners of the Infernational
Pirelli Relativity Challenge for best
mulfimedia explanation of special
relativity 1o the lay-person.

Go Canada Go!
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Kiran Sachdev
joint honours in the Math

& Physics program at

McGill University

Jackie English

nonours Mechanical Engineering at McGill
University and host/producer of educational
children’s programming TVO Kids

Bogdan Luca

Animation and lllustration at Sheridan
wwaioOllege and Visual At at OCAD s
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why ar®

Our award-winning
interactive animation is
a successful way to
educate the average
person in modern
physics...

CAN YOU SEE IT IN YOUR CLASSROOM?
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* Giving you a personal experience
* Empowering your imagination
* Engaging and enferfaining you
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why aré “*

Our award-winning
interactive animation is =

a successful way to
educate the average
person in modern
physICS. ..

CAN YOU SEE IT IN YOUR CLASSROOM?
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why ar®

Our award-winning :
interactive animationis g

a successful way to
educate the average
person in modern
physics...

CAN YOU SEE IT IN YOUR CLASSROOM?
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This is a story about a hoy named
Al. It's an unusual story because
at the end of it you will have a
conceptual understanding of
Albert Einstein's Special Theory
of Relativity. It is also more
fun than an ordinary story
mecause it is Egnteractive!

This notebook is Al's. It is where
he makes important notes, and
where you can gauge your under-
standing of his discoveries and
get clarification when needed,

Let us begin... start adventures
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A. Everyore everywhere in the unmverse
agrees on my speect.

B. My speed depends on your ‘
perspecﬁve, wmotion 1s relative.
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perﬁpecﬁve, wotion 1s relative.

Riaght!
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V\y speed. depend.s on your

P T P P

perspective, motion 1s relative.

From my perspective the ground. is

zooming by and Im standing still.

That’s just as correct as someone on

the grownd saying I'm moving at 100 {
kmlhr o= sonmeone on the sun (ouch!)

saying T nmoving at 108 000 km/lr.

It all depends on your perspective.

0 review adventur

next adventure ’
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Why are W

Our award-winning Qi w
interactive animation is g —
a successful way to

educate the average

person in modern

physics. ..

CAN YOU SEE IT IN YOUR CLASSROOM?
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» Giving you a personal experience
* Empowering your imagination
* Engaging and enferfaining you
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* YOU gO af your own pace

* Learning is broken up info bife-sized conclusions

* The story Takes you though Eins
experiment process fraining you |
THINK LIKE A PHYS

ein’s Thought
(@)
cCisl

e YOU come to the conclusions t

Nrougn

~d0servation of animated phenomena

[



From my perspective the ground is

Z00n g bg and Tm 5‘E’Wrng still.

That’s just as correct as someone on

the ground saying I'm moving at 100 {
kmlhr or someone on the sun (ouch!)

saying T moving at 108 000 k.

1t all depem(s on your perspective.
%

D review adventur

next adventure }
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T wildn® not.ro S — pai ko A I: 1 nove fﬂf’f anday FFL'}M My nopa,
she sees my time slow down.

7 ; Lpprt rmdlely SO0 U Kknl s 3 I-_: I RN E f:ﬁISf ﬂWﬂH 'I_-:FEM M_Lf nAfipa, I

feel like 1m in slow motion.

!
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time slow down.
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rééls Tne sdn is sTdy Wi st
3. I wouldnt rotice ¥ time got slower Frona nay MOPA'S FEFEFE{:ﬁME ny Tinne
PR SO S T R S slows down WHE%ILA moving fast
N - 5 | away from her. 1, as always, feel
. st Elbe 30N B s like everything in my spaceship is {
L i norpal .
o. 1 Al radslT dnwady Tre L £
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.. FNMUG CORSLANLIY Wt & SIrEsgiL e The speed of things like my tramn

CEVS ThE Sme &5 SEaing St depends on perspective, but Tve

3. 1 wodldnT notice i time qot slower found a physical law that gves a

4. T wouldnt notice if space act sauished definite speed for light. From my

| | own perspective everything should
always feel rormal, so thus law must
always be true. No matter how fast

o. A n LS LAl t ALY padna, o
: I'm moving, the speed 1 see light
SnNE seées myy Timé sidnw AOnN
' move is always the same.
0 review adventure
next adventure }
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* YOU gO af your own pace

* Learning is broken up info bife-sized conclusions

* The story takes you though Eins
experiment process fraining you

ein’s thought
O

THINK LIKE A PHYS

CIST

* YOU come fo the conclusions through
~d0servation of animated phenomena



* Animation lets you SEE things that are difficult

to describe, draw or demonstrate

* Animatfion uses both time and space

* Removing the math requirement for

conceptual understanding lowers tfie

MinimumM age for learmning maodern physics
~woe— £Q. PI'S Children’s exnibit at Einsteinfest ...
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* Animation lets you SEE things that are difficult
to describe, draw or demonstrate

* Animation uses bofth time and space

* Removing the math requirement for

conceptual understanding lowers tfie

minimum age for learmning modern physics
o — £Q. PI'S Children’s exhibit at Einsteinfest
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* The audience can relare 1o a single main
character, Litfle Al, on his journey

* A narrafive story lets you identify with the
protagonist

* The sfory fakes you though Einsteins thought

experiment for special relativity
* This approach is applicable to any concepr
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* The audience can relare 1o a single main
character, Litfle Al, on his journey

e A narrative story lefs you identify with the
profagonist

* The story fakes you though Einsteins thought
experiment for special relativity

e This approach is applicable to any concept

Pirsa: 06050016 Page 58/187















Page 63/187




AT
relaffvistc
odventures | |

Page 64/187







relatfvistic
I::d\'EI‘ITu!' a7

Co—— Page 66/187







irsa: 06050016

_——






iiiiiiii

irsa: 06050016 Z g
. 5
- - A RE—— !




N

‘. where c=299G7G2 458 km/s
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l. My speed deperds on your
perfpecfm’e. motion is relatie.

2. Moving constantly in a straight line
feels the same as standing still.

3. I wouldnt retice ."f time gﬂf slower .
4. 1 wouldnt potice i space got squushed.

5. 1 always see light move through space
at “c" (approximately 3060 00O km/s)

6. If I move fast away from my mom,
she sees my time slow down.

7. Things weving fast relative to me are
squushed., 1 appear squushed. to them.

8. Nothing with mass can go as fast as

light. Anythung massless always goes at
light speedt.

Pirsa: 06050016 :
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Tae conclusion of AF's

tnoacat

=

experiment:

A. When 1 return from a high-speed trip
I have aged less than my mom.

B. When 1 return from a high-speed
rmudﬁiplmﬁﬂsmageﬁsm

I left.
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* The audience can relare 1o a single main
character, Litfle Al, on his journey
* A narrafive story lets you identify with the

protagonist

* The sfory fakes you though Einstein’s thought
experiment for special relativity
* This approach is applicable to any concept
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l. My speed. depends on your
perspecfw’e. motion s relative.

2. Moving constantly in a straight line
feels the same as standing still.

3. I wouldnt rotice if time got slower .

5. 1 always see light move through space
at “c" (approximately 3060 00O km/s)

6. If I move fast away from my mom,
she sees my time slow down.

7. Things meving fast relatve to me are
squushed, 1 appear squushed to them.
8. Nothig with mass can go as fast as

light. Anythung massless always goes at
H light speedt.
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4. I wouldnt potice f space got squushed.

=

Tae conclusion aof AF's
tnogurat experiment:

A. When 1 return from a high-speed trip
I have aged less than my mom. i

B. When 1 return from a high-speed
roundtrip 1 am the same age as when

I left. {
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l. My speed. depend.s on your
Ferspecﬁt/e. motion s relative.

2. Moving constantly in a straight line
feels the same as standing still.

3. I wouldnt retice if time got slower .
4. 1 wouldnt notice if space got squushed.

5. 1 always see light meove through space
at “c" (approximately 3060 00O km!s)

6. If I move fast away from my mom,
she sees my time slow down.

7. Things weving fast relative to me are
squushed., 1 appear squished to them.

8. Nothing with mass can go as fast as

light. Angthung massless always goes at
light speed.

Pirsa: 06050016
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@When I return from a high-speed. trip

J
f_

I have aged less than my mom. \

g

Nope.
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l. My speed. deperd.s on your
Ferfpec:ﬁt/e, motion s relate.

2. Moving constantly n a straight lire
feels the same as standing still.

3. I wouldnt retice if time got slower .

4. I wouldnt potice if space got squushed.

5. 1 always see light move through space
at “c" (approximately 300 00O km/s)

6. If I move fast away from my mom,
she sees my time slow down.

7. Things weving fast relative to me are
squushed., 1 appear squushed. to them.

8. Nothing with mass can go as fast as
light. Anytiung rmassless always goes at
light speedt.

G. When 1 return from a hgh-speed trip
1 have aged less than my mom.
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l. My ﬁpéed- deperdﬁ on your
perspecﬁv’e, motion i1s relative.

From my mom's ,aerspeoﬁve 1 travelled 'r

20 light-years at 99.5% the speed of |
2. Moving constantly in a irdighf line fighf, so it took me over 26 years to |
feels the same as standing still. come baclk.

3. T wouldnt retice if time got slower.
From my perspectwe 1 travelled at

4. T wouldnt notice ot shed.
wouldn ce if space got squus GG.5% the speed. of light, but the total

5. 1 always see light meve through space distance was only 2 light-years so my
at “c" (approxmately 3060 06O km!s) trip lasted just over 2 years.

6. If 1 move fast away from my mom, gy

she sees my time slow down. So it didnt simply appear like nmy clock

was slow, and it didn‘fjusf look like

7. Things meving fast relatve to me are _ _
squished, T appear squished. to them. space was squished., space and time
actually changed!

8. Nething with mass can go as fast as

light. Angthing wassless always gees at STttt ol el sl il
light speed.

G. When 1 return from a high-speed. trip Q) review adventure

I have aged less than my mom. 4

next adventure .
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l. My speed. depends on your
perﬁpeaﬁt/e, motion 1s relative.

2. Maving constantly n a straight line
feels the same as standing still.

3. T wouldnt rotice if time got slower .

4. 1T wouldnt rotice if space got squushed.

5. 1 always see light move through space
at “c" (approximately 3060 00O km/s)

6. If I move fast away from my mom,
she sees my time slow down.

7. Things wevirg fast relative to me are
squushed., 1 appear squushed. to them.

8. Nothing with mass can go as fast as
light. Anytiung rmassless always goes at
light speedt.

q. When 1 return from a high-speed. trip
I have aged less than my mom.

Diplona Bomus Features  Credits

Pirsa: 06050016 i
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The End

Diploma Bonus Features

Credits
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I| l. My speed deperds on your
‘ Ferﬁpecﬁt/e, motion s relative.

| 2. Moving constantly in a straight line
feels the same as standing still.

3. T wouldn? rotice if time got slower.

5. 1 always see light move through space
at “c" (approximately 3060 00O km/s)

6. If I move fast away from my mom,
she sees my time slow down.

7. Things weving fast relative to me are
squushed., 1 appear squished to them.

8. Nothing with mass can go as fast as
light. Anytiung massless always goes at
light speedt.

G. When 1 return from a hgh-speed trip
1 have aged less than my mom.

Diplona Bomus Features  Credits

4. 1T wouldnt rotice if space got squished.

iis  Dyploma of
Special Relativity

certifies that fas completed

L

Al's relativistic adventure and can now be
considered an expert in the subject
[y

Al Emnsten

 EEE— e —
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l. My speed. depends on your
perfpecﬁt/e, motion is relative.

2. Moving constantly in a straight line
feels the same as standing still.

3. I wouldnt retice ."f time gﬂf slower .

4. T wouldnt notice if space got squushed.

5. 1 always see light move through space
at “c" (approximately 3060 00O km/s)

6. If 1 move fast away from my mom,
she sees my time slow down.

7. Things weving fast relative to me are
squushed., 1 appear squished to them.

8. Nothwg with mass can go as fast as

light. Anythung massless always goes at
light speedt.

G. When 1 return from a high-speed trip
1 have aged less than my mom.

Diplonma Borus Fegtures Credits
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Bonus Features:

I. Paradoxes and the Doppler Effect

2. What does a photon look like? /
3. What about gravity?

. E=pc?
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Thank you to Damian Pope and the Perimeter
Institute for inviting us 1o your conference!

Thank you to Elzbieta Muir for contacting us about
the conference.
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Thank you-

Thank you to Damian Pope and the Perimeter
Institure for inviting us to your conference!

Thank you to Elzbieta Muir for contacting us about
the conference.
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And thank you all for your fime
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Thank you to Damian Pope and the Perimeter
Institure for inviting us to your conference!

Thank you to Elzbieta Muir for contacting us about
The conference.
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Curriculum Review

TR Supporting students and teachers by keeping
Ontario’s K - 12 curriculum current and relevant

Overview of the Process

____ Curricolum and Assessment Policy Branch
AMinisiry of Educanton

May 2006
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Curriculum Review

Supporting students and teachers by keeping
Ontario’s K - 12 curriculum current and relevant

Overview of the Process

Curriculum and Assessment Policy Branch
Ministry of Education

May 2006
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Year 3 ‘\-‘!’

* Science and Technology, Grades 1-8

e Science, Grades 9-12

e Technological Education, Grades 9-12
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Curriculum Review lng,

e Supporting students and teachers by
keeping Ontario’s K — 12 curriculum
current and relevant

 Includes an increased focus on literacy
and numeracy across the curriculum

Pirsa: 06050016 ~  Page 156/187



Current Status of Curriculum
Policy

* The Ontario curriculum documents
(English and French) Grades K — 12
include:

» 20 elementary curriculum documents

* 62 secondary curriculum documents

* Program Planning and Assessment-2000

These were introduced/implemented between
1997 and 2002.
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What is Curriculum Review? l\-—,

A staged process to review Kindergarten
to Grade 12 curriculum documents by
discipline area that:

e builds on the quality curriculum
currently 1n place

e ensures that the curriculum remains
current and relevant
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Rationale for ZTRN
- - 0
Curriculum Review ey

« ensures ongoing high quality education
and continuous improvement in student
achievement
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Rfatlonale for- ,ﬂi'i;’
Curriculum Review e’

« ensures ongoing high quality education
and continuous improvement in student
achievement

e sustains the effectiveness of Ontario’s
curriculum for students in a knowledge-
based society
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Rationale for
Curriculum Review \Z

e ensures ongoing high quality education
and continuous improvement in student
achievement

 sustains the effectiveness of Ontario’s
curriculum for students in a knowledge-
based society

e assures curriculum coherence and age-
appropriateness from Kindergarten
through Grade 12 1 all disciplines
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Rationale for
Curriculum Review
 supports students, teachers, schools

and boards by 1dentifying targeted
arcas 1n need of support
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Rz}tlonale for. (0
Curriculum Review Naw

 supports students, teachers, schools
and boards by identifying targeted
arcas 1n need of support

 allows lead time for development or
updating of related support materials as
required (e.g., textbooks)



R%tlonale for- a®
Curriculum Review 5, W

 supports students, teachers, schools
and boards by identifying targeted
arcas 1n need of support

 allows lead time for development or
updating of related support materials as
required (e.g., textbooks)

e supports continual improvement to the
curriculum



Y
What Remains the Same Nav”

 high standards for all students
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What Remains the Same Nav/

 high standards for all students

 the framework of grade-by-grade
overall and specific curriculum
expectations

» destination-related secondary school
course types
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What Remains the Same N Z

e criterion-referenced assessment based on
four levels of achievement as described 1in
the achievement charts
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What Remains the Same @

e criterion-referenced assessment based on
four levels of achievement as described 1n
the achievement charts

» standardized provincial report cards

e diploma requirements under Ontario
Secondary Schools (OSS)

Grades 9to 12



Curriculum Review and the /A
Achievement Charts Ny

* Subject specific achievement charts will
be “draft” until each subject/discipline 1s
reviewed as part of the ongoing cycle of
curriculum review

« When the new curriculum policy
documents that are under review are
published, new achievement charts will
be finalized in the documents
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Process Principles for
Curriculum Review
» review of elementary and secondary curriculum
policy documents will be integrated
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Curriculum Review Na ¥

» review of elementary and secondary curriculum
policy documents will be integrated

» parallel revision processes for English and
French language curriculum policy documents

Pirsa: 06050016
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Process Principles for
Curriculum Review
» review of elementary and secondary curriculum

policy documents will be integrated

» parallel revision processes for English and
French language curriculum policy documents

» only changes to the curriculum if the evidence
demonstrates a need
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Process Principles for
Curriculum Review
» review of elementary and secondary curriculum
policy documents will be integrated

» parallel revision processes for English and
French language curriculum policy documents

» only changes to the curriculum if the evidence
demonstrates a need

* teachers, principals, board staff, subject
experts, education stakeholders, parents and
students will have opportunities to participate
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Stages of Review Process s>,
(Year 3) “-’

Sept Sepl. Sepl Sept Sept.
2005 2006 2007 . 2008 2009

I[IiIIIIIIIIIIIIIIIIIIIiIiIIIIIEIIIIiIIIIIIIIilil

x
- 3
x

Science and Technology 1-3
Scence 2-12
TechnobgicalEducation 3-12

I:I Analysis and Synthesis
I:[ Revision and Feedback Consultation
l Editing. Publication and Distribution

* Mandatory Implementation
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Process for 7S
Curriculum Review Nav

* The review process includes:
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Process for an®
Curriculum Review e/

e The review process includes:
-Analysis and Synthesis
-Revision and Feedback Consultation
-Editing, Publication and Distribution

-Implementation

Pirsa: 06050016
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Opportunities and Routes for Input ga

Technical Focus Other
Subject/ Analysis Groups Consultations

Division and Input
Associations
ﬁ| Analy5|s | Synthesis |ﬁ

Achievement
Charts Researc

g’ Revision Teams ﬂ
Feedback
Consultation

Pirsa: 06050016
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Review Process \“!!

Analysis includes:

» Technical Analysis by educators from
Provincial Subject Associations

Pirsa: 06050016



Review Process Nay’/

Analysis includes:

» Technical Analysis by educators from
Provincial Subject Associations

» Focus Group sessions- Content Analysis of
information gathered from educators province-
wide

Pirsa: 06050016
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Review Process N/

Consultations with the Minister's Advisory
Council on Special Education, faculties of
education, parents and students,
universities, colleges, workplace
organizations and sectors, and other
Ministries

11111111111



Review Process @
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Review Process Nay’

« Benchmarking of the Ontario curriculum
against other provinces and international
jurisdictions
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Review Process ay’

« Benchmarking of the Ontario curriculum
against other provinces and international
jurisdictions

» A Research Report of literature pertinent to
science and technology education
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Review Process m

Synthesis/ Recommendations

» Information from all of the Analysis Sessions i1s
analysed for the curriculum review process
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Review Process @E

Synthesis/ Recommendations

» Information from all of the Analysis Sessions i1s
analysed for the curriculum review process

« Research, data and professional/public input
are summarized and used as a basis for
recommendations for revision to the
curriculum policy documents

 Recommendations are written in conjunction
with the French language policy branch
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Review Process @‘9’
o

Revision and Feedback Consultation

 Parallel English/French writing teams of
cducators from across Ontario, with
curriculum expertise, draft revised
documents based on the recommendations
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Year 3: Opportunities for Input @

Educators will have opportunities for iput
through

» Focus Groups i Fall 2005
» Technical Analysis in Fall 2005

* Consultations with Faculties of Education,

Colleges, Universities, and Workplace
organizations in Fall 2005/Winter 2006

» Revision Writing in Summer 2006

e (Consultation and Feedback in Fall 2006
& Publication Spring 2007 i




