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Monday September 17

1. Review course dates

2. The Learning Process

3. Continue the adventures

4. Assignment questions



To wonder about for next week…

• Who’s included in your school, community, city? Who’s excluded?

• What do you notice and what do you wonder about your school community?

• What content pieces are you looking to open up to inclusion? 

• Which learning strategies or learning behaviours are you looking to build?



1. What is learning?

2. What does learning look like?

3. What strategies, skills, processes are you 

using to learn? Can they be taught?



What Might Education Learn from 

Engineering?

“No profession unleashes the spirit of  innovation 

like engineering. From research to real-world 

applications, engineers constantly discover how to 

improve our lives by creating bold ne solutions” 
National Academy of  Engineering p. 15 2008



Engineering is “the strategy for causing the best change in a poorly 

understood or uncertain situation within available resources” (Koen, 1985, p.5).

• Employing strategies

• Causing the best change

• Being flexible with poorly understood and uncertain situations

• Working within available resources



Strategies
Cultivating an intuitive sense in each learner (a disposition to naturally draw upon a 

variety of  flexible, non-standard, personal strategies in response to any problematic 

situation) is best accomplished by:

a) Offering learners opportunities to define their own questions

b) Encouraging an open, rather than prescriptive, approach to solving problems

c) Welcoming novel ideas and invented strategies

d) Supporting learns in developing their own paths



Best Change

Purposeful, authentic problems create space for real thinking, negotiation and 

reasoning. It is likely that the solutions to tomorrow's problems will require 

rich reservoirs of  imagination and innovation. A passion to create positive 

change in the world through innovation and invention, as a result of  working 

collaboratively with others, is best achieved by tackling questions for which 

the answers are not yet known; but for which the development of  new 

insights will contribute to causes greater than our own. 



Uncertainty 
As described by Vygotsky (1978) the zone of  proximal development is “the 

distance between the actual developmental level as determined by independent 

problem solving and the level of  potential development as determined through 

problem solving under adult guidance, or in collaboration with more capable 

peers” (p.86) 

Learning is most likely when students are met at the edge with a challenge that 

will allow them to discover something new, something foreign, something 

exciting.



Available Resources

Places, spaces, people and experiences serve as learning resources. When learning 

reaches from the classroom into our neighborhoods, it builds a connection 

between theory and practice, between concept and process, and between content 

and context. 



Inclusion

“The purpose of  education is to engage students with their passions and 

growing sense of  purpose, teach them critical thinking skills needed for 

career and citizenship, and inspire them to do their very best to  make 

their world better.”

Most Likely to Succeed, Tony Wagner and Ted Dintersmith, p.44



Inclusion

“Inclusive education is about providing opportunities with supports for all 

students to have access to, and contribute to, an education rich in content and 

experience with their peers.”

One Without the Other: Stories of  unity through diversity and inclusion, Shelley Moore, p.17







Towards Inclusion
Manitoba Education

Manitoba Education is committed to fostering inclusion for all people.

Inclusion is a way of  thinking and acting that allows every individual to feel accepted,

valued, and safe. An inclusive community consciously evolves to meet the changing

needs of  its members. Through recognition and support, an inclusive community

provides meaningful involvement and equal access to the benefits of  citizenship.

In Manitoba, we embrace inclusion as a means of  enhancing the well-being of  every

member of  the community. By working together, we strengthen our capacity to provide

the foundation for a richer future for all of  us.



Standards for Student Services
Manitoba Education

• All students can learn, in different ways and at different rates.

• All students have individual abilities and needs.

• All students want to feel they belong and are valued.

• All students have the right to benefit from their education.



What does learning look like?

http://www.charlesapple.com/2010/10/a-closer-look-at-the-london-times-chilean-mine-

rescue-graphic/

http://www.nasa.gov/mission_pages/apoll

o/missions/index.html#.VOEioi7p_Os

http://www.smithsonianmag.com/innovation/this-tower-pulls-drinking-water-out-

of-thin-air-180950399/

https://faculty.etsu.edu/gardnerr/wright-brothers/huffaker.htm

https://www.bing.com/videos/search?q=chilean+mine+collapse&view=detail&mid=0755B80592D79E9720A50755B

80592D79E9720A5&FORM=VIRE



From problem to solution

1. Start the timeline by adding the major events.

2. What questions would the rescuers be asking themselves?

3. How did they answer these questions? (who, what and how)

4. What mathematical, scientific, geographical, political, historical, and social  

content did they access?





A U of  M Expedition



Explore
o Wonder about the mathematics of  a 

situation

o Identify problematic situations 

o Ask specific questions

o Examine a problem from multiple 

perspectives

o Predict / estimate solution (using 

known facts and experiences)

o Define the criteria for a solution

o Understand the need / purpose of  a 

solution

o Visualize a situation

o Make connections with past 

experiences that are similar and those 

that are not similar



Ill defined, messy, open and full of  possibilities

• “How come the wheels on the skateboard are so small?”

• “Are there even different sizes of  wheels?”

• “How do the gears work? Is it harder to pedal when the gear is 
big or when it’s small?”

• “How many times does the wheel turn for each pedal?”

• “Do you go further in different gears?”

• “How come we don’t loose our balance when we’re on a bike?

• “I’ve seen bikes that pull kids in strollers and wagons. Does that 
change how the bike works?”

• “How come they make us wear bike helmets? Is it really going 
to help?”

• “How do the skateboarders go down those ramps and rails?”



Research

o Know and understand the operations and the relationships 

between them. 

o Identify data and information that will be needed to 

determine a solution

o Identify reliable and relevant sources of  information

o Select tools and instruments best suited to the data and 

calculations required

o Identify necessary formulas (that are known)

o Identify formulas that I don’t know yet that I need to learn to 

find the solution

o Sketch the problem (diagram, labels, dimensions)

o Know my strengths so that I may be a resource for others, 

look for strengths in others so that they may be a resource for 

me.



Determine the unit price when 6 cans of  

soup are sold together for $8.25. 

amount

price

Formula = 

amount

price

Decide that 

we want to 

buy some 

soup.

How much 

soup do we 

want?

What is the 

price of one 

can of soup?

What is the 

price for the 

case of 6 cans 

of soup? Which is the 

better deal? 

Buying the 

case of 6 cans 

together or 

buying 

individual 

cans?

How does the price 

for the 6 cans 

compare with the 

price for one can?

What is the 

unit price for 

one can of 

soup in the 

case of 6?



Develop

o Refining the question by uncovering the layers, 

o Suggest multiple strategies / processes to solve a problem

o Share creative and innovative strategies and processes

o Evaluate the potential of  each strategy and process

o Select and use mathematical and technological tools and 

instruments best suited to the data and calculations 

o Accept and reject plans, justify

o Collaborate

o Plan for the active involvement of  all team members 

o Check the plan with the criteria for a solution

o Flex, rethink, revisit, adjust



Create and Construct

o Implement the chosen strategies and processes

o Maintain and use a balance of  innovative personal 

strategies, known strategies and traditional algorithms

o Monitor and evaluate the success of  each strategy and 

process as you go

o Flex -Adjust the plan as needed, include creative and 

innovative ideas that arise during the process

o Experiment with new strategies and processes

o Generate valuable data

o Persist stick with a problem until a solution I reached

o Include all necessary units of  measure

o Check that all data and calculations are relevant to the 

solution



Reason

o Judge the appropriateness of  an answer using known 

facts and experiences,

o Accept and reject solutions using known facts and 

experiences,

o Draw conclusions based on current results and past 

experiences,

o Identify patterns and non patterns in solutions ,

o Derive formulas from experiences,

o Identify errors and give reasons,

o Construct mathematical arguments using calculations, 

formulas and experiences to support statements,

o Engage in productive disagreement (with good 

citizenship)

o Organize thinking, data, calculations and results. 



Communicate

o Use mathematical language and symbols to express 

ideas and solution,

o Express solutions in multiple ways; visuals, words, 

calculations, symbols…

o Include correct units and note the importance of  

units, 

o Contribute to the shared knowledge of  the learning 

community,

o Make an effort to understand the strategies and 

processes of  others, consider the strengths of  other 

solutions,

o Appreciate the diverse contributions of  others.



Connect

o Identify and explain mathematical relationships

o Apply newly learned mathematical skills and 

knowledge to new experiences

o Make connections between new and old

o Identify more question for research

o Extend learning to new situation



Reflect

o Assess the effectiveness of  a strategy or process,

o Suggest improvements to known strategies and processes,

o Replace inefficient and ineffective strategies with more 

efficient ones,

o Evaluate ones participation and contribution to the learning 

community,

o Persist stick with a problem until a solution is reached,

o recommend improvements to the way we work together,

o Evaluate individual strengths and identify successes and next steps.



Wonder about the mathematics of 

a situation

Identify problematic situations 

Suggest multiple strategies / 

processes to solve a problem

Share creative and innovative 

strategies and processes

Evaluate the potential of each 

strategy and process

Examine a problem from multiple 

perspectives

Ask specific questions

Identify data and information that 

will be needed 

Select tools and instruments best 

suited to the data and calculations 

required

Monitor and evaluate the success of 

each strategy

Adjust the plan as needed, include 

creative and innovative ideas that 

arise

Experiment with new strategies and 

processes

Judge the appropriateness of an 

answer using known facts and 

experiences

Draw conclusions based on current 

results and past experiences,

Construct mathematical arguments 

using calculations, formulas and 

experiences to support statements

Identify errors and give reasons

Construct mathematical arguments 

using calculations, formulas and 

experiences to support statements

Use mathematical language and 

symbols to express ideas and solution

Express solutions in multiple ways; 

visuals, words, calculations, symbols…



https://www.teachingchannel.org/videos/pbl-building-blocks-ntn



An Interdisciplinary Point of  View
Assignment #1 Due October 15

• Assignment # 1 (20%): 

• Select 5 locations beyond your classroom. (3 marks)

• Analyse each setting in terms of  the potential mathematical, scientific, and 

humanities questions that exist there. (7 marks)

• Connect each setting to specific curricular outcomes and the development of  

learning behaviours. (10 marks)



Task Analysis
Assignment #2 Due November 19

Assignment #2 (30%):

• Select 3 curricular outcomes, define and provide examples of  successful student 

achievement of  each outcome. (5 marks)

• Create a task analysis in which you identify all the steps a learner may take to 

reach that outcome. (15 marks)

• For each step discuss the challenges students may experience and suggest a mini 

lesson that supports learning (Tier 2 and Tier 3 Interventions). (10 marks)



An Expedition
Assignment # 3 In Class Presentations November 26 and December 3

Assignment # 3 (50%): 

• Describe each stage of  the process (Explore, Research, Develop, Create, Share, Connect, 
Evaluate). (10 marks)

• Include appropriate mini lessons (Tier 2 and Tier 3 interventions), workshops and fieldwork 
locations to support the learning of  key concepts and skills. (20 marks)

• Include evidence of  multiple means of  presentation, multiple means of  action and 
expression and multiple means of  engagement. (10 marks)

• Adopt and describe an authentic assessment approach. Discuss how this expedition 
supports the development of  social and academic inclusion of  all learners.(10 marks)

• In Class Presentations


