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Why Should We Care? 

Let's Talk Science. 

(2013). Spotlight on 

science learning: The 

high cost of dropping 

science and math.  

1. 



Numbers Speak 

1. Less than 50% of secondary graduates, 

complete grade 11 and 12 level math & science 

 

2. Science disengagement costs money to 

students, parents, and Canada 

 



$$$ - Numbers Speak 



1. More job opportunities with STEM: 70% of the 
top jobs require STEM, including skilled trades 

2. Their earning power is higher by about 26% 
regardless of whether they work in STEM or not 

3. STEM is a key to modern innovation 

4. Women are still underemployed in STEM fields 

5. Many skilled trades in Canada require K-12 
STEM 

 

 

Other Report Findings 



SKILLED WORKERS by 2020 

In 2014, Canada – 35 million 
people, ~18,000,000 workforce  



Western Canada – Lack of 

Skilled Workers in Trades 

Globe and Mail, April 30, 2014 

Controversy 
over Foreign 
Skilled 
Workers 
Program 



Canadian Report Card 



Gender Gaps in STEM 

Education & Employment 



Gender Gaps in STEM 

Education & Employment 
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How do we engage our 

students? 
2. 



Intro: Why are our students 

disengaged from STEM? 

http://www.oecd.org/ 



Amanda Ripley: The Smartest 

Kids in the World…  

http://www.abc.net.au/7.30/content/2013/s3932853.htm


Some Ideas from the Book 

1.Rigour for students and for teachers: doing 

work worth doing 

2.Getting used to productive failure 

3.Giving meaningful praise that is earned 

4.Teachers’ quality is vital             into prestige 

5.Teachers’ life long learning and support 

 
 



STEM Engagement across the 

World 

http://www.oecd.org/statistics/compare-your-country.htm


PISA 2012 Results 

[OECD, PISA 2012 Results] 



Example of a PISA Question 

http://www.oecd.org/pisa/test/testquestions/question2/


Example of a PISA Question 

http://www.oecd.org/pisa/test/testquestions/question5/


The Value of Meaningful STEM 
Engagement 

Central thesis: a dichotomy between two 
modes of thought:  
 
"System 1" is fast, instinctive and emotional; 
"System 2" is slower, more deliberative, and 
more logical.  
 
It delineates cognitive biases associated with 
each type of thinking by highlighting several 
decades of academic research to suggest that 
people place too much confidence in human 
judgment. 



Why Teacher Education 

Matters 

If we want to change how our students 
learn science we have to change how 
we prepare teachers, who goes into K-
12 teaching, and how teachers’ 
professional development is organized 

Prof. Maija 
Aksela, Helsinki, 
Finland 
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Reimagining Physics Teacher 

Education 3. 



Physics Teacher Education 

[LUMAT: Research and Practice in Math, Science & 
Technology Education, 2013. 1(5): p. 525-544.] 



Teacher Education Should Model 

Good Teaching Practices 

1.Rigour for students and for teachers: doing 
work worth doing 

2.Getting used to productive failure 
3.Giving meaningful praise that is earned 
4.Teachers’ quality is vital – it takes time to 

prepare good STEM teachers 
5.Teacher-candidates should be mentored - life 

long learning and support 
 



PER Upcoming issue of PiC (Vol. 

69, Summer Issue) 

PiC volume is devoted to Physics Education Issues, 
Editors (C. Kalman, T. Antimirova and N. Lasry) 
 

 



Teacher Education Resources 

should be Based on Research 

http://scienceres-edcp-educ.sites.olt.ubc.ca/


Question Title Question Title Blocks and a Pulley 

m2 

m1 



Question Title 

Two blocks are connected via a pulley. The blocks are initially at rest as 

block m1 is attached to a wall. If string A breaks, what will the accelerations 

of the blocks be? (Assume friction is very small and strings don’t stretch) 

Question Title Blocks and a Pulley II 

m2 

m1 
A B 1 2

1 2

1 2

1 2

A. 0;  0

B. ;  

C. 0;  

D. ;  0

E. None of the above

a a

a g a g

a a g

a g a

 

 

 

 

Why are the assumptions above important? 



Comments 

Answer:  E 

Justification:  None of the above answers is correct. Consider two 

blocks as one system: one can see that the system has a mass of 

(m1+m2), while the net force pulling the system down is m1g. 

Therefore, applying Newton’s second law, one can see that the 

acceleration of the system must be less than g: 

 

 

 

Some people think that the acceleration will be g. They forget that 

the system consists of two blocks (not just m1) and the only pulling 

force is m1g. Thus the system is NOT in a free fall. Compare this 

questions to the previous one to see the difference. 

Comments Solution 

   
2 2

1 2 1 2

m g m
a g g

m m m m
  

 



Navigating the 

Resource 



Navigating the 

Resource 

http://scienceres-edcp-educ.sites.olt.ubc.ca/ 



Are Good Recourses Enough? 

1. Teachers need to want to use these resources 
and to be supported by Science Educators. 

2. Resources are only as good as the teachers can 
make pedagogically effective use of them 

 
 



1. Introduction: Why should we care? 

2. How do we engage our students? 

a. The value of meaningful STEM engagement 

b. What happens if we fail to engage them meaningfully 

c.    Why teacher education matters 

3. Reimagining physics teacher education 

4. Summary: What is next 

 

 

 

What is Next? 4. 



I hope that Canadian Educational System will undergo a 
major transformation in this century (like Finland did): 
 
a) Teaching should become a profession, not a job 
b) Teachers should be paid adequately and supported 
c) Teacher Education Programs should accept highly-

qualified candidates (the best ones) 
d) Teachers should be held accountable for the quality 

of their work 
e) Teaching should become one of the most desirable, 

respected and valued professions in Canada. 

STEM in Canada: Can We afford 

to keep our educational system? 



   Teachers Matter 



   The 2014 CAP HS Teaching Award 


