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“Isn’t it too hot for penguins here?”

Engineers as learners for life
1. Strategy: develop an intuitive sense to naturally draw upon a variety of flexible, nonstandard strategies and traditional algorithms in response to any problematic situation.
2. Best change: unleash a passion for creating positive change in the world through
innovation and invention.
3. Uncertainty: develop in each learner the confidence to let curiosity take over, to
explore authentic questions, to investigate additional factors that will influence the
solution, to turn ambiguity into determination and failure into invention.
4. Available resources: know that where there are limits, there are possibilities. See all
spaces as learning places. Know that each of us and all things are teachers.

What do we already know about
great teaching and learning?
Can these pieces work together?

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 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?”

•

“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 if I crash?”

“Do you go further in different gears?”
“How come we don’t loose our balance when we’re on a
bike?

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
Sketch the problem (diagram, labels, dimensions)

o
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.

amount
Formula

=

Decide that
we want to
buy some
soup.

How does the price
for the 6 cans
compare with the
price for one can?

price
amount

Determine the unit price when 6 cans of
soup are sold together for $8.25.

price

What is the
price of one
can of soup?

What is the
unit price for
one can of
soup in the
case of 6?

What is the
price for the
case of 6 cans
of soup?

How much
soup do we
want?

Which is the
better deal?
Buying the
case of 6 cans
together or
buying
individual
cans?

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

Persist stick with a problem until a solution is reached,

o

Suggest improvements to known strategies and processes,

o

recommend improvements to the way we work together,

o

Replace inefficient and ineffective strategies with more

o

Evaluate individual strengths and identify successes and next steps.

efficient ones,
o

Evaluate ones participation and contribution to the learning
community,

Mini Lesson

Field work

Workshop

Workshop
A workshop is a lively exchange of ideas where collaboration and productive argument mingle.

Questions?
•
•
•
•
•
•
•

Clarify the learner’s thinking for the learner
Clarify the learner’s thinking for the teacher

Uncover a misconception or misunderstanding
Uncover where solid understandings exist
Draw out the learner’s reasoning to better understand their process

Highlight connections
Determine the next steps for learning together

Field work
Students are engineers, scientists,
environmental researchers, architects,
athletes, builders, in the very
environments that these
mathematicians do their learning and
work

Mini lessons and
Conferences
•
•
•
•
•

Individual and small groups,
Whole class,

Purposefully selected topics,
Immediate feedback and support,
Modelling, guided practice, individual
practice,

• Co-created learning path,

A Learning Story

•Wonder about the mathematics of

•Examine a problem from multiple

a situation
•Identify problematic situations

perspectives
•Ask specific questions

•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

•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

•Suggest multiple strategies /
processes to solve a problem
•Share creative and innovative
strategies and processes
•Evaluate the potential of each
strategy and process

•Use mathematical language and
symbols to express ideas and solution
•Express solutions in multiple ways;
visuals, words, calculations, symbols…

❑ We create unity through learning in a community to which all students feel that they belong.
❑ Shared experiences create stories to tell, memories to hold on to and knowledge to build on.
❑ Field work brings content to life with sounds, smell, touch and emotion. We live the math.

❑ Personalized learning experiences make it so that each student is working on appropriate content, with available scaffolding, and embedded extensions.
❑ Confidence and persistence are cultivated by having students define their own goals and their own learning paths.
❑ Learning is strongest when Fieldwork, Workshops and Mini-lessons are interconnected, linking personal experience, theory and practice to maximize the connectedness.
❑ No single learning strategy is effective for all learners all the time, the built-in variety of Fieldwork, Mini-lesson, Conferences, and Workshop opens a range of
opportunities allowing each learner to shine and each learner to struggle.
❑ Teaming with classmates who bring different areas of expertise to the group develops in each of us an appreciation of our own strengths and the strengths of others.
❑ Knowing how to act in the moment is a combination of knowing what and knowing why.
❑ The timing of a mini lesson is critical and should occur spontaneously when the student reaches a point where the outcome of the lesson steps them right out on to the
edge.
❑ Learning has no boundaries, every space is a learning place. Every one a learner.

