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Science education today is 
changing at a blinding pace
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You want 
your 
children to 
be prepared 
for the 
needs of 
tomorrow
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Today’s education needs to keep pace with 
the needs of tomorrow’s world
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Scientific and Engineering Practices

•Asking questions / defining problems
•Developing and using models
•Planning and carrying out investigations
•Analyzing and interpreting data
•Using mathematics and computational thinking
•Constructing explanations / designing solutions
•Engaging in argument from evidence
•Obtaining, evaluating, communicating information
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Asking 
Questions
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Asking Questions

•Asking questions is essential to developing 
scientific habits of mind 
•Questions are important in both science and 

engineering
•Students should be able to ask scientific 

questions that can be investigated
•Students should be able to distinguish 

scientific from non-scientific questions
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Developing and 
Using Models
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Developing and Using Models
•Models are representations of phenomena
•Models are always analogous to the 

phenomena they represent in some way
•Many kinds of models exist
•Drawings
•Physical models
•Mathematical equations
•Many concepts are often modeled best 

through simulation
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Planning & 
Carrying Out 

Investigations
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Planning and Carrying
Out Investigations
•Scientists and engineers explore the world 

in part to test theories and explanations 
•Testing explanatory models requires 

planned investigation
• Investigations must identify the relevant 

variables and consider how they might be 
observed, measured and controlled
•Planning for controls is an important part of 

the design of investigations
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Designing 
Solutions
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Designing Solutions
• In engineering, the goal is a design rather than 

an explanation
•Developing designs is iterative and systematic, 

but contains unique elements:
•Specifying constraints and criteria
•Developing a design plan
•Producing and testing models or prototypes
•Selecting among alternative design features
•Refining design ideas based on the 

performance of a prototype or simulation
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Engaging in 
Argument from 

Evidence
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Arguing from Evidence
•Science is replete with arguments that take 

place both informally and formally.
•Historical case studies show how new ideas 

are often difficult to accept and have to be 
argued for.
•The knowledge and ability to detect “bad 

science” are requirements both for the 
scientist and the citizen.
•Students should be able to understand and 

construct arguments, identify flaws, and 
improve their arguments
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This material is based upon work supported by the 
National Science Foundation under Grant Nos.  
DRL-0822213,  DRL-0733264, DRL-0929540, 
DRL-0918449, DRL-0733299, and DRL-0946582. Any 
opinions, findings, and conclusions or 
recommendations expressed in this material are those 
of the author(s) and do not necessarily reflect the views 
of the National Science Foundation.
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