Inspiring Excellence:
Engaging students in meaningful
sclence experiences
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Maintaining a High Quality of Life

How do we prepare Canadian youth for jobs and
citizenship demands of the next 50 years?
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Growing Importance of STEM

Increasingly, jobs and citizenship

demands have STEM connections.

(STEM = science, technology, engineering and
math)

Canada’s Global Rankings:

15t — college education (includes CEGEP)

8th — university education (down from 4thin

2009)

20 — Proportion of undergrad degrees in

science & engineering (OECD Scorecard

2009)

15t — Proportion of doctoral degrees in

science & engineering (up from 25t in 2009)
OECD Scorecard 2012
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of Top Jobs need STEM

ik

2. 3 5. 6. 7. 8.
Top-paying jobs | Top starting Canada’s Jobs of the Career Recession- Most
in Canada salaries top jobs future satisfaction proof respected
careers occupations
o Oil and gas o . Computer
.S;.)eCIalISt Doctor $100,000 drilling Dentist Mining, on! & gas Real estate agent software Nurses./doctors
physicians $179,514 . supervisor . (tied)
supervisor engineer
Head nurse Registered Senior quality
Judge $178,053 Dentist $90,000 and health care gurse Pilot assurance Veterinarian Farmers
manager engineer
Senior managers
s niLeatial, Petroleum Petroleum Senior sales
financial and other : 3 Pharmacist College instructor : Financial analyst Scientists
: : engineer $86,200 engineer representative
business services
$162,376
Senior managers of
gonds p.roduct_lf)_n, Data security Floctrical af‘d Computer Kalbuny & Construction Database B
construction, utilities, telecommunica- transportation ; oz Veterinarians
5 analyst $83,250 g systems analyst . superintendent administrator
transportation tions contractor supervisor
$160,947
General practitioner Lawyer (first-year ~ School principal Senior
: - . o Power systems e i "
and family physician associate, large and Physician cerator application Dental hygienist Dentists
$132,615 firm) $81,750 administrator P developer
. i dev_eloper/ Database Health care Logistics Forensic science
Dentist $131,552 user experience Lawyer iy anagore B tachnician Teachers
designer $80,000 9 9
Senior managers of Real estate
trade, broadcasting  Mobile applications : ) Software Education Construction Mental health .
* and financial 5 Engineers
and other services developer $72,500 developer administrator manager counsellor
$124,080 Manager
Chemical engineer Sl Physical Executive admin- Performance
Lawyer $123,632 $72.407 government therapist Head nurse istration assistant makelip atist Military officers
manager
Engineering manager Financial Chemical Rallwey enduc: Skin care
$113.403 controller $70,000 engineer Web Developer  tor & brakemen/  Network engineer Specialist Architects
women
Credit, investment, Lawyer (first-year g
5 ; e Aerospace e o Assistant
banking manager associate, midsize erdinaer Dental hygienist ~ Dental hygienist
$101,845 firm) $64,000 g

Personal and
controller

A Police officers
home care aide
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Program/Career

Acting for film and
television

Dance
Chef/baker

Carpenter

Welder

Esthetician

Journalism

Fitness/health promotion

Industrial design

Crime scene investigator

Agriculture/agribusiness

Computer animation

Early childhood education

Business administration/
retail management

Weather forecaster

Course Requirements/

Prerequisites

Electronic media
Anatomy

Nutrition

Math foundations and hospitality math

Fermentation theory and application

Estimating and planning

Trade math

Production and properties of metals

Anatomy and physiology
Diseases/pharmacology
Epidemiology

Nutrition

Quantitative research methods

Digital design
Anatomy and physiology
Nutrition

Business management

2D/3D modeling

Quantitative research methods

Computer aided design
DNA analysis

Genetics

Nutrition

Plant and soil science

Farm management

Anatomy and biomechanics
Computer science

Health, safety and nutrition
Mathematics of finance
Accounting

Business economics
Understanding weather
Climate change
Atmospheric chemistry

Cloud physics

Introduction to arts and science

Also Known As...

Science
Computer technology
Biology

Biology and chemistry
Mathematics

Chemistry

Mathematics
Mathematics

Chemistry

Biology

Biology and chemistry
Mathematics

Biology and chemistry
Science and mathematics
Computer technology
Biology

Biology and chemistry

Mathematics and
computer technology

Mathematics

Science and mathematics
Computer technology
Biology and chemistry
Biology

Biology and chemistry
Biology and chemistry

Science, mathematics and
computer technology

Biology and physics
Computer technology
Science

Mathematics
Mathematics
Mathematics

Science

Science

Chemistry

Physics

rising STEM Requirements
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University STEM graduation rates have increased

Graduates from Canadian University Undergraduate and Master’s
level STEM programs

30,000 ~@— Health and related fields
~— Architecture, engineering

25,000 and related technologies

@ Physical and life sciences
and technologies

o 20,000 _
= ~{}= Mathematics, computer
g and information sciences
Q.
= 15,000 == Agriculture, natural resources
b, and conservation
L
E
= 10,000
5,000
0
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~ ™~ ™~ ~ ~ ™~ ™~ ~ ~ ™~ ~

Source: Statistics Canada, CANSIM Table 4770020 (Post-Secondary Student Information System), February 2013

(Figure taken from 2013 Science, Technology, Innovation Council report)
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But many students are still not e

For every 100
Grade 12 students

47 take academic math

46 take biology

it

30 take chemistry

@19 take physics
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Barriers exist

e perceived lack of relevance; unclear pathways

e |ack of role models; negative image of scientists
e |ack of awareness of careers

e teachers, school resources, curriculum

e parents

COMPETING IN THE 21ST-
CENTURY SKILLS RACE

aham Orpwood, Bonnie Schmidt and Hu Jun

SPOTLIGHT ON SCIENCE LEARNING: SPOTLIGHT ON SCIENCE LEARNING:
A benchmark of Canadian talent The High Cost of Dropping

Science and Math
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Let’s Talk Science programs address barriers

Connecting volunteers with
youth in Preschool-Grade 12

Competitive event for
Grades 6-8

Web-based program
Grades 8-12 students
and educators

Early learning resources
and training for educators

sc@ence
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Panel: explore effective ways to engage

e Michael Dixon

e Mike Spear

e Paul Cassar

e Amanda Naaum

e Tawsha Murray

let's talk —— 10

scrence scrences



DNA Barcoding

Barcode of Life
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Molecular Biology

Extract |:> [
A PCR Amplify |:y|> Sequence
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DNA Barcoding

( R

. (
Specimen Tissue Sample

\. J .

s )
Extract ) PCR Amplify = Sequence

DNA

BOLDSYSTEMS Databases | Taxonomy | Identification | Workbench | Resources

Advancing species identification and discovery by
8 providing an integrated environment for the assembly
and application of DNA barcodes.

Barcode clusters for animals 256,014
Sequences 2,172,510
Barcode Sequences 1,801,058
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DNA Barcoding

Leafhopper Tarnished plant bug
(Graphocephala teliformis) (Lygus lineolaris)

O AR T ETCEROEARY OO CAC OO T TR EOTODOEACTARAZ
TR AT RTEE R AE AT T AR ECER
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DNA code: m E
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DNA Barcoding

Example 1:

e LTSMS590
— Market Label: halibut

— DNA barcode match:
Hyporthodus
flavolimbatus
(Yellowfinned grouper)

— |UCN vulnerable status

let’s talk par® §
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DNA Barcoding

Example 2:

« LTSMS285

— Market Label: red
snapper

— DNA barcode
match:

— Oreochromis sp.
(tilapia)

— Economic and
health impacts

let's talk - : =)
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DNA Barcoding at
the Toronto Zoo

LT T -
Biotechnology and Preserving Bt |

= What is DNA Barcoding’

= |nspired by commercial products, DNA barcodes emsie 595
to quickly and inexpensively identify specis based on ther DNA

The DNA molecule has been called the language of e beckst
nes the charactensucs of ll lmng M DNA

;;:i::led e CATL s et j
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A Fishy Tail

Canadian Innovation - DNA Barcoding

Poster created by Donald A.Wilson S.S. Ontario toronto letsta lk

BioTech. Club in partnership with: BIO JCENDMI(S - B Z00 a ik ec[!o(v:uey

Red Snapper?

Acadian Redfish Red Snapper
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DNA Barcoding in the Protection of Biodiversity

Canadian Innovation - DNA Barcoding

oster created by Donald A.Wilson S.S. ) Ontario <Ip toronto  lets mk@
ioTech. Club in partnership with: BIO é * %) 200 § Hernc‘e

Genomic
Institute
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Cryptic Species

Canadian Innovation - DNA Barcoding

Poster created by Donald A.Wilson S.S. Ontario toronto
BioTech. Club in partnership with: BIO %lnsttu!e 200
Il
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Cryptic Species

What is a Cryptic Species!?

A cryptic species complex is a group of organisms that look strikingly similar, but are very
genetically different. They have a recent common ancestor which passed on a similar gene to
each species and they often live in similar regions, whether it's geographically the same or
with similar conditions. They are species that have become so evolutionarily successful that
they have no immediate need to change or mutate.

Importance of Identifying Cryptic Species

Preventing Extinction m

When trying to preserve a species from extinction, scientists will
often breed two of the same species together in captivity. If the

two species turn out to be cryptic species, than there is a higher
chance their offspring being sterile. This will not help to conserve

the original species because the offspring will not be able to - :

)
reproduce. T o
s
{Heb: o)
Fulger

0
i
of the A.
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Controlling Natural Resources

When trying to maintain or control a natural resource, information must be known about all
the biological organisms that may come in contact with that resource. Organisms can be used
to help manage environmental properties, but with cryptic species you may not end up with a
species that does the task you want it to. In a more domestic sense, doctor fish are used by
spas to remove the dead skin off of feet. Now if a shipping company sends some Cambodian
logsuckers, you are going to go out of business because they eat algae instead of skin. You
would have to look extremely closely at the fish to realize that they are slightly bigger than
the doctor fish because they have a very similar morphology.
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Whooo’s in the Rouge?

Canadian Innovation - DNA Barcoding

Poster created by Donald A.Wilson S.S. BIO ( Ontario <Ip toronto  letstalk

BioTech. Club in partnership with: dlgsng‘( . 200 §C?€([[)C(§
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Biotechnology and Preserving Biodiversity

Canadian Innovation - DNA Barcoding
Poster created by Donald A.Wilson S.S. "« ( Ontaio  <ip toronto  let'stalk
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So What?!

Measuring StemCellTalks Impact

How much has attending

How Va|uab|e was having StemCellTalkS made yOU THINK
experts in the field present about having a job that uses
information to you? science?
169 182
Very valuable | Alot
Quite valuable | |72 ALittle N 40
Somewhat valuable | | 13
Not much I 12
Not at all valuable | 0
Not at all F 10
Daté@a‘ﬁiﬁemlﬁ 013 StemCellTalks symposia parlons ()
(N = 329 2{siadié € scrences



The road ahead for StemCellTalks

Partnerships between Let’'s Talk Science and Stem Cell Network:

 Generation of database of online educational resources
(www.ExploreCurioCity.org/Themes/StemCells)

« Consolidation of StemCellTalks as a national initiative through
formation of the National Advisory Committee (SCT-NAC)

« Development of a national fundraising strategy for sustainable
Industry and/or Government support

« Expansion into new Canadian markets (focus on Quebec)

let's 1 S c@ence “"'S’\ences


http://www.explorecuriocity.org/Themes/StemCells.aspx
http://www.explorecuriocity.org/Themes/StemCells.aspx
http://www.explorecuriocity.org/Themes/StemCells.aspx

Tomatosphere

A Space Science Outreach
Project

Robert Morrow
Theresa Rondeau Vuk
Mike Dixon

University of Guelph
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The project uses the excitement of space
exploration as a medium for teaching students
about science, space and agriculture ...

and the role being played
by Canada as a world
leader In life support
research and technology
development.
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Curriculum Goals

e Increase Student Knowled

e Plants
e Space
e Nutrition
 Environmental Sustainabili

& Agriculture and Agriculture et

I I Agri-Food Canada Agroalimentaire Canada Ontario Ce
- Canadian Space  Agence spatiale Excellence

l I Agency canadienne



www.tomatosphere.org
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Tomatosphere - Overview

e Curriculum -based

e Focus on plants (grades 3
e Space (6 and 9)

 Blind study

* Web -based

« FREE!!! - thanks to our sp



Qutcomes

A Evaluation of the Project |
* Matched curriculum (96%
* Met classroom needs (9

* |ntroduced/reinforced sci
method (97%)

* Promoted student collab

. INCREASED STUDENT
SCIENCE (98%)







