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Day 4 – May 2015
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Computer 
simulations, 
games and online 
learning 
environments 

You can download 
the simulations. 
You can also use 
Chinese!



Course Tentative Schedule
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I

Day Technology
1 Student engagement: Clickers,

multimedia


2 Peer Instruction and PeerWise: inquiry 
via questioning; Exploring GeoGebra



3 Data collection and analysis; 
mathematics modeling with Desmos



4 Computer simulations, games, and 
online learning environments



5 Summary and projects’ presentations



This will revolutionize 
education or will it?
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I



This will revolutionize 
education or will it?
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I



Agenda for the Day
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I. Building students’ intuition with technology: 
Earthquakes

II. Exploring virtual labs: PhET
III. Group activity: Designing lessons with PhET
IV. Flipped classroom and online teaching
V. Summary of the day
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Dot-Decimal Notation:
点阵十进制表示法
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• In North America:

• In Europe and in China:  

110.5 10
2



110,5 10
2



I am using North American notation: 1,234.56 means one 
thousand two hundred thirty four and 56/100



Understanding Earthquakes’ 
MagnitudeI

Nepal earthquake on 25th of April, 2015 – 7.8 in magnitude



Understanding Earthquakes’ 
MagnitudeI

Earthquakes in British Columbia Canada: - Thursday, April 23, 
2015 – 6.2 magnitude



Understanding Earthquakes’ 
MagnitudeI

Earthquake in 
Ludian Province, 
China: - August 3, 
2014 – 6.1 
magnitude



Earthquakes’ Magnitude: 
Richter ScaleI



Log Scale in Science: dBI
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Log Scale in Science: dBI

Most Smart 
phones today 
will have apps 
that can help 
you measure 
sound levels.



Students’ Problems with 
Logarithmic ScalesI

http://serc.carleton.edu/quantskills/methods/quantlit/logarithms.html



Question Title

By how much the magnitude of the earthquake in 
Nepal (7.8) is larger than the magnitude of British 
Columbia or of Chinese recent earthquakes (6.1)?

A.1.7 times

B. 10 times

C. 50 times

D. 100 times

E. 350 times

Question TitleComparing Earthquakes’
MagnitudesI



Question TitleQuestion TitleComparing Earthquakes’
MagnitudesI

A magnitude (Ms) 7.8 earthquake is 50 times BIGGER
on a seismogram than a magnitude 6.1 earthquake. 
The magnitude scale is logarithmic, so

7.8
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Question TitleQuestion TitleComparing Earthquakes’
MagnitudesI

1 unit of magnitude is about 10 times the amplitude on
a seismogram; 0.1 unit of magnitude - 1.3 times the 
energy

7.8
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Magnitude_Nepal 10 10
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Question Title

By how much the energy release of the earthquake 
in Nepal (7.8) is larger than the magnitude of British 
Columbia or of Chinese recent earthquakes (6.1)?

A. 50 times

B. 150 times

C. 250 times

D. 350 times

E. 450 times

Question TitleComparing Earthquakes’
Energy ReleaseI



Question Title

By how much the energy release of the earthquake in 
Nepal (7.8) is larger than the magnitude of British 
Columbia or of Chinese recent earthquakes (6.1)?

A.10 times

B. 150 times

C. 250 times

D. 350 times

E. 450 times

Question TitleComparing Earthquakes’
Energy ReleaseI
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Understanding EarthquakesI



Wolfram AlphaI



Wolfram AlphaI
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What is PhET?
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PhET Computer 
simulations from 
the University of 
Colorado, Boulder 

You can download 
the simulations. 
You can also use 
Chinese!



Carl Wieman – 2001 Nobel 
Prize in Physics
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Wieman joined UBC on January1, 2007 and 
headed a CWSEI; he retained a 20% 
appointment at the University of Colorado 
Boulder to head the PhET science education 
project he founded in Colorado.[3] … In 2013 
he moved to Stanford. He currently serves 
as Chair of the Board on Science 
Education of the National Academy of 
Sciences. He has used and promotes Eric 
Mazur's "peer instruction“… In 2007, 
Wieman was awarded the AAPT Oersted
Medal, which recognizes notable 
contributions to the teaching of physics.



The Carl Wieman Science 
Education Initiative at UBC
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http://www.cwsei.ubc.ca/



Virtual Labs
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II

[Finkelstein, N. D., Adams, W. K., Keller, C. J., Kohl, P. B., Perkins, K. K., Podolefsky, N. S., . . . LeMaster, R. (2005). When 
learning about the real world is better done virtually: A study of substituting computer simulations for laboratory 
equipment. Physical Review Special Topics ‐ Physics Education Research, 1(1), 010103. ]



What is PhET?
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Experimenting with DC or 
AC Circuits
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II
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Guiding Questions for PhET
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1. Why do I want my student to use PhET?
2. When do I use PhET (home, in class, before 

instruction, during, or after?)
3. How do I assess student work?
4. Do they work in group or alone?
5. How do I guide them?
6. How do I incorporate it into final 

assessment?

III



Designing Lessons with PhET
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Group activity (45 min)

1. Choose a partner and explore PhET together

2. Design your own PhET activity

3. Share your activity with another group

4. We will share all the ideas with the entire 

group

III



Break: Mental Exercise
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III



Break: Mental Exercise
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III

Suppose 6 monkeys take 6 minutes to eat 6 
bananas. How many minutes would it take 4 
monkeys to eat 4 bananas?

a) 1 minute
b) 4 minutes
c) 6 minutes
d) 12 minutes
e) 24 minutes 



Break: Mental Exercise
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III

Suppose 6 monkeys take 6 minutes to eat 6 
bananas. How many monkeys would it take to eat 
42 bananas in 42 minutes?

a) 6 monkeys
b) 7 monkeys
c) 13 monkeys
d) 42 monkeys
e) Other 



Agenda for the Day
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Flipped Classroom and 
Online Teaching
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IV



Flipped Classroom and 
Online Teaching
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IV



Tools for Flipped Classroom
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IV

Khan Academy and other content providers created a lot of 
resources you can use in your classrooms : MOOCs, 
courses delivered by big universities, online resources



Teaching Online Courses
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IV



Why Online? Where and when 
do we learn as educators?

42Student representation in Jan-April 2015 online ETEC 533 course



ETEC 533: Math & Science Teaching 
& Learning through Technology
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Lessons Learned
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Ryan, T. G., & Young, D. C. (Eds.). 
(2014). Teaching Online: Stories 
from Within. Champaign, IL, USA: 
Common Ground.



Thinking about Online Courses
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Group Activity: Experiencing 
online education
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Group activity

1. If you have participated in an online course, 

share your experience with your group

2. If you haven’t participated in an online 

course, what would you like to learn if you 

were to participate in such a course?

IV
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Day 4: Feedback 1

How satisfied are you with the day?

2015‐05‐06 48

1                                3                              5



Day 4: Feedback 2

Do you feel you have learned new 
ideas for math and science teaching?
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1                                3                              5



Day 4: Feedback 3

Are you looking forward to Day 2?
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1                                3                              5



Day 4: Feedback 4

What was the pace of the day?
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1                                3                              5



Day 4: Feedback 5

What was the amount of information for 
you today?
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1                                3                              5


