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A Model for Scientific Practices?





Science as a Set of Practices

1. Asking Questions & Defining Problems

2. Developing and Using Models

3. Planning and Carrying out Investigations

4. Analyzing and Interpreting Data

5. Using Mathematical and Computational Thinking

6. Constructing Explanations & Designing Solutions

7. Engaging in Argument from Evidence

8. Obtaining, Evaluating and Communicating 

Information
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•Draw it

Phenomena

Ideas
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“The history of science in the European 

tradition is the history of vision 

and argument”



Learning Science

Construction Critique
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AND

Knowing why you are wrong matters as 

much as knowing why you are right!



How do we know?

That Day and Night are caused by a spinning Earth

Arguments Against:

 The Sun moves

 If you jumped up you would not land in the 
same spot

 If the Earth was spinning at that rate, the 
speed at the equator is over a 1000 mph and 
you should be flung off.
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What is the evidence for?
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What is the evidence for?



12

Text



DATA CLAIM

WARRANT

BACKING

QUALIFIER

REBUTTAL



Rebuttal

Data

Warrant

Backing

Claim

Global Warming, caused by 

humans, is definitely 

happening

Humans burn fossil 

fuels releasing CO2

Carbon Dioxide levels 

are increasing

Mean temperatures are 

rising

Carbon dioxide captures solar 

radiation and reradiates it at 

wavelengths which cannot 

escape from the Earth

A similar effect occurs 

in greenhouses

Temperatures on  the 

Earth vary naturally

ClaimData

Warrant

Backing

Rebuttal







What is the Evidence Against?

Gases do not weigh anything

Heavier things always fall faster

We see because light rays come out of the eye
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Engaging Students in Argumentation
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Argument Line

Different 

Countries see 

different 

Phases of the 

Moon on the 

same day

Different 

Countries see the 

same Phases of 

the Moon on the 

same day
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Four Corners

Strongly 

Agree

Agre

e

Disagre

e

Strongly 

Disagree

Wolves should be 

a protected 

species in Finland



Establishing the Norms

1.Valuing Student Talk

2.Set Norms and Expectations

3.Clarify Expectations

4.Reinforce Expectations

5.Include All students

6.How long does it take?
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Resources

• Science: April 23, 2010

http://www.sciencemag.org/conte

nt/328/5977/463.abstract

• Tools For Teaching Science: 
www.tools4teachingscience.org

• Productive Talk Moves

inquiryproject.terc.edu

especially PD for teachers -> 

Library of Resources

http://www.tools4teachingscience.org
http://inquiryproject.terc.edu

