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Hello

What do you love most about teaching 
science?

What do you struggle with when teaching 
science?



Six-word stories

For sale: Baby shoes. 
Never worn.



Six-word stories

Longed for him. Got him. Shit. 
- Margaret Atwood

Failed SAT. Lost Scholarship. Invented Rocket. 
- William Shatner

Hear from me, not about me. 
- @nvprofile



Six-word stories

1. Find a partner, someone you don’t know well. 

2. Together, craft two six word stories. The first is 
about what you love about teaching science. The 
second is about the challenge of teaching science.

3. Aim for authenticity, not perfection. 



Our Brains are also hardwired to simplify and avoid complexity
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We see this…



…but perceive this



John Sterman

Jay W. Forrester Professor of Management

Director, MIT System Dynamics Group 

Our modeling process is largely implicit



Cross your arms



Power of narratives

“These stories we tell about ourselves-- they're almost 
like our infrastructure, like railroads or highways. We 
can build them almost any way we want to. But once 
they're in place, this whole inner landscape grows up 
around them. So maybe the point here is that you 
should be careful about how you tell your story, or at 
least conscious of it. Because once you've told it, once 
you've built the highway, it's just very hard to move it.”

- Journalist Michael Lewis on This American Life



Teaching for cognitive flexibility



The insight of opposing models

“It is the mark of the educated mind to be able to 
entertain a thought without accepting it.” 

– Aristotle

“I can easily hold two opposing beliefs at the same time 
without any problem, which I find – well, mind expanding, 
really.” 

– Rabhi Alameddine

“No lie, just know I chose my own fate
I drove past the fork in the road and went straight”

- Jay-Z



“[Integrative Thinking is] the ability to face 
constructively the tension of opposing models 

and instead of choosing one at the expense 
of the other, to generate a creative resolution 
of the tension in the form of a new model that 

contains elements of the individual models 
but is superior to each." 

~ Roger Martin



The Integrative Thinking toolkit

Tools to leverage 
opposing models

Tools to explore 
complexity by making 

thinking explicit

Tools to create better 
models



Problems we encounter 

o Structured
o Solved
o Single answer     

(convergence)

• Messy
• Mysterious
• Many possible answers 

(divergence)

3x + 2y = 9
5y + 10 = 30
What is x?



A process for Integrative Thinking

Articulate the Models

1

2

3

Examine the Models

Explore the Possibilities

• How could a new model be created from one building block from each model?

• Under what conditions could one model actually generate the benefits of the other?

• Could I look at the problem in a new way so that each model could be applied to a 

different part of the problem?

4
Assessing the Prototypes

• Ask: What would have to be true?

• Identify two extreme and opposing models

• Sketch out what the opposing models look like

• Define the benefits of each model

• Identify the most important players

• Define how the models work for them

• Look Across: What are the similarities? What are the genuine points of tension?

• Look Within; What assumptions underlie each model?

• Look Again: What would I want to keep? What could I live without?
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Process in action

How do we build a bigger space?

How might we do a better job of serving our clients?

Status Quo Customize



Process in action
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Status Quo Customization

Food bank Clients Volunteers Food bank Clients Volunteers

Familiar
- Same as what 
we do today

Efficient
- Space is 
maximized

Effective
- Able to 
communicate 
what we 
provide with 
donors 

Equity
- Everyone gets 
the same food

Consistent
- The same 
type of foods 
are available

Access
- Basics are 
available when 
I need it

Ease
- Sorting is 
simple

Familiar
- Same as what 
we do today

Opportunity
- Sorting is 
always the 
same, so it is 
easy to 
contribute 
when I can

Flexible
- Agile to shift 
to client needs

Efficient
- All food can 
be used

Diversify
- Attract 
alternate 
funding base to 
reflect 
community

Valued
- Meet my 
specific needs

Supported
- My life 
choices can be 
maintained

Recognized
- Food bank 
reflects needs 
of community

Learning
- I can learn 
about many 
client needs

Relationships
- Build 
connection to 
clients to meet 
needs

Valued
- Feel more 
valued because 
others are 
valued



Process in action
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Process in action
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Status Quo Customization
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EFFICIENT DIGNITY
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Process in action

How do we build a bigger space?

How might we do a better job of serving our clients?

Status Quo Customize

How might we create experiences 
for our clients that maintain their 

dignity?



What we are not doing…

Compromising Negotiating

It’s not about pulling 

“new things” out of thin air

‘Out of the Box’

It’s not about winning 

a zero-sum game

It’s not about the 

weak middle ground



Double-Loop Learning

Thinking Actions Outcome



Two ways to think

System 1

2+2=

Fast

Automatic

Effortless

Reasons by induction

Symbolic and Elegant

Intuitive

24 x 18 =

Slow 

Self-Aware

Effortful (physically)

Reasons by deduction

Literal and Methodical

Cognitive

System 2



A kind of paradise

“Stories matter. Many stories matter. Stories have been used to dispossess and to malign,
but stories can also be used to empower and to humanize. Stories can break the dignity of a 

people, but stories can also repair that broken dignity….When we reject the single story, when 
we realize that there is never a single story about any place, we regain a kind of paradise.” 

– Chimamanda Ngozi Adichie, The Danger of a Single Story



Understanding Superseded by… 

Maternal Impression 
Notion 

Genetic Theory 

Classical Elements of 
air, earth, fire and 
water 

1798 publication 
Elements of Chemistry 

Balance of Nature Chaos Theory 

Earth is flat Or not! 

Creating Scientific Thinkers



Be consultants to your school board as you use Integrative Thinking to 
create recommendations!

#IThinkScienceinSocietyChallenge

@RotmanIThink
@OntScienceCtr
#IntegrativeThinking
#IThinkScienceinSocietyChallenge



The Integrative Thinking Process

Articulate the Models

1

2

3

Examine the Models

Explore the Possibilities

• Identify two extreme and opposing models

• Sketch out what the opposing models look like

• Define the benefits of each model

• Identify the most important players

• Define how the models work for them

• Look Across:

• What are the similarities?

• What are the genuine points of tension?

• Look Within:

• What assumptions underlie each model?

• Look Again:

• What would I want to keep?

• What could I live without?

• Imagine how you might combine the benefits 

you want to keep

• Ideate, prototype and iterate

• Give yourself time to reflect



Student mental health in Ontario

In Ontario, there was an increase between 
2006 and 2011 in mental health-related 

emergency department visits and 
hospitalizations among children and youth 

(Gandhi et al., 2016). 

One-in-seven (14%) students had 
serious thoughts about suicide in 

the past year (an estimated 118,000 
Ontario students), and 4% report a 
suicide attempt in the past year (an 
estimated 33,400 Ontario students

Over one-third (39%) of students 
indicate a moderate-to-serious level 
of psychological distress (symptoms 

of anxiety and depression). One-in-six 
(17%) students indicate a serious 

level of psychological distress 
(representing about 159,400 

students)

One-in-five (21%) students report 
being bullied over the Internet in 

the past year. This estimate 
represents about 191,600 

students.

Taken from the Ontario Student Drug Use and Health Survey (OSDUHS) 



Your challenge, should you choose to accept it

How might our school board 
support high school students’ 

mental health?



The Integrative Thinking Process

Articulate the Models

1

2

3

Examine the Models

Explore the Possibilities

• Identify two extreme and opposing models

• Sketch out what the opposing models look like

• Define the benefits of each model

• Identify the most important players

• Define how the models work for them

• Look Across:

• What are the similarities?

• What are the genuine points of tension?

• Look Within:

• What assumptions underlie each model?

• Look Again:

• What would I want to keep?

• What could I live without?

• Imagine how you might combine the benefits 

you want to keep

• Ideate, prototype and iterate

• Give yourself time to reflect



Articulate the Models 1
How might our school board support high school students’ mental health?

Standardized Programs

Schools boards pair an acquisition of knowledge about 
mental health and illness with several initiatives that reflect 
best practices to reduce anxiety. 
• All board staff and students attend workshops that build 

their knowledge and understanding of mental health and 
mental illness. 

• Every student begins their day with movement through 
their physical education curriculum 

• Every classroom uses an emotions color chart to name 
their feelings and an associate strategy (i.e. anxiety and 
writing 3 things we are grateful for to focus on positivity) 

• If a student needs additional support, they need to 
consult with their general physician

versus

Customized Plan

The school board would have a large team of 
medical professionals that would 
comprehensively assess every student, every 
year, to profile their mental health and 
illness. With this profile, an Individualized 
Mental Health Plan is created to tailor 
supports to meet that student’s needs. 
Schools and teachers would be legally 
required to support students in whichever 
way the IMHP stated.



As a group: 
• Describe each model with both words and 

images.
• Think about what it would be like to experience 

each model. How are they different from each 
other?

• Suspend judgment of the model; describe it 
objectively. 

Articulate the Models 1



Identify the stakeholders 1

You can use different stakeholders!

Parent/Guardian and 
Students

Teachers Medical Professionals



Setting up your work space

Customized Plan Standardized Programs

1



I like that this model gives me 
___________________________
___________________________
___________________________
because_____________________
___________________________
___________________________
___________________________
___________________________
__________________________

Draw a picture of 
your benefit…

The benefit: What does the 
stakeholder get from this model? 

The mechanism: How does the model 
produce the benefit? 

Articulate the Models 1



I like that this model gives me 
peace of mind because the 

explicit understanding of how 
the chemical balances are 

happening in my brain, 
legitimizes it for me and others.

Parent/Guardian 
and Students Teachers

Medical 
Professionals

Remember: aim for at 
least three benefits per 
stakeholder per model.

Customized Plan

Articulate the Models 1



Articulate the Models

Reflecting on your experience:
• How did you use scientific 

knowledge to build empathy?
• How is it for you to dive into the 

complexity in this challenge? 
• What was challenging for you? How 

did you overcome those challenges?

1



The Integrative Thinking Process

Articulate the Models

1

2

3

Examine the Models

Explore the Possibilities

• Identify two extreme and opposing models

• Sketch out what the opposing models look like

• Define the benefits of each model

• Identify the most important players

• Define how the models work for them

• Look Across:

• What are the similarities?

• What are the genuine points of tension?

• Look Within:

• What assumptions underlie each model?

• Look Again:

• What would I want to keep?

• What could I live without?

• Imagine how you might combine the benefits 

you want to keep

• Ideate, prototype and iterate

• Give yourself time to reflect



“The understanding that any piece of knowledge can 
be as blinding to its owner as it can be illuminating.”

– - Dr. Hilary Austen

Driving for insight



There's an optimism in it. We keep going until a lightbulb goes off, until there's sort of 
that revelation moment when you realize something, you make a connection 
between something that you didn't see before. There's an optimism in encouraging 
students to recognize that the lightbulb is going to go off. You're going to make a 
connection at some point in this process. The process is going to be messy. But in that 
process, there is that optimistic element that you're going to figure this out. You're 
going to come up with something we haven't seen before. It's linked to that 
confidence where more and more, the more they use these tools, these students are 
going to recognize their own voices, their own capabilities, their own capacity for just 
coming up with something new and breaking through, and having one of those 
lightbulb moments.

- @JasonMonteith, HWDSB

Learning for insight
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Find patterns between your ideas. 

1.Find 2-4 ideas that go together. 
2.Draw a line to connect them. 

3.Describe how they relate to each other. 

Do this 3 times, each time using a different 
color marker. At least one must be between 

the models.



Put a heart ( ) beside the benefits that 
you MUST include in the solution you’re 

creating. 

We know that all the benefits are good 
thing. In this step, your consulting group 

must choose which are most important to 
any solution you will recommend.

Be selective. 



Summarize the benefits you love in 
each model using only one word. 

Your word should represent the heart 
of that option. What is the option 

really about? What do the 
stakeholder get out of this option?



Examine the Models 2

Reflecting on your experience:
• What did your group do to see new 

ideas?
• What did you have to do to allow 

yourself to see new ideas?
• How does it feel to gain new insight? 



The Integrative Thinking Process

Articulate the Models

1

2

3

Examine the Models

Explore the Possibilities

• Identify two extreme and opposing models

• Sketch out what the opposing models look like

• Define the benefits of each model

• Identify the most important players

• Define how the models work for them

• Look Across:

• What are the similarities?

• What are the genuine points of tension?

• Look Within:

• What assumptions underlie each model?

• Look Again:

• What would I want to keep?

• What could I live without?

• Imagine how you might combine the benefits 

you want to keep

• Ideate, prototype and iterate

• Give yourself time to reflect



Pathway to Integration 3



Pathway to Integration 3



Pathway to Integration 3



Brainstorming for collaboration

Place your reframe 
question in the 

center of your chart 
paper



Rules for brainstorming

Build on ideas to make them better by using “Yes and…”

Defer judgment.

Adapted from IDEO



Rules for brainstorming

Each idea can inspire more ideas.

Build on the ideas of others.

Adapted from IDEO



Rules for brainstorming

Let it go but bring it back –

edgy statements are better than fuzzy ones.

Stay focused on the topic.

Adapted from IDEO



Rules for brainstorming

Every idea is valid –

breakout ideas are right next to the absurd ones.

Encourage wild ideas.

Adapted from IDEO



Go for quantity

Quantity has its own quality –

the more ideas the better.

Go for quantity.

Adapted from IDEO



Scribble, say, slap

Your Reframe 

Question



Cluster your ideas

Your Reframe 

Question



Use the visual alphabet



1. Make a hashtag on your sheet of 
chart paper

2. Sketch 8 different ideas on how 
your idea could come to life.

Leave the middle box empty

#mashup

?

?



1. Share your 8 ideas.

2. Choose 3- 5 parts from different ideas 
that you love.

3. Draw your recommendation in the 
middle box using the 3-5 parts that 
you love.

4. Describe how this idea answers your 
reframe question.

#mashup

?

?



Sharing insights and recommendations

Sharing



Reflection

• What was different about this process?
• What was new and challenging for you?
• How did you overcome these 

challenges?
• What part of the process might you be 

able to use again? When?



• Setting up the challenge 

• How do you want to set up the knowledge 
acquisition? 

• Who are your stakeholders? 

• How do you want the students showcasing 
their knowledge?

Planning the project



We’ll be back here on December 11th 12:30pm –
4pm

Bring student work, please. 

See you soon


