HS-ESS3-2
Students who demonstrate understanding can:
HS-ESS3-2.

Evaluate competing design solutions for developing, managing, and utilizing energy
and mineral resources based on cost-benefit ratios.* [Clarification Statement:
Emphasis is on the conservation, recycling, and reuse of resources (such as minerals and
metals) where possible, and on minimizing impacts where it is not. Examples include
developing best practices for agricultural soil use, mining (for coal, tar sands, and oil
shales), and pumping (for petroleum and natural gas). Science knowledge indicates what
can happen in natural systems—not what should happen.]

The performance expectation above was developed using the following elements from A Framework for K-12 Science Education:

Science and Engineering Practices
Engaging in Argument from Evidence
Engaging in argument from evidence in 9–
12 builds on K–8 experiences and
progresses to using appropriate and
sufficient evidence and scientific reasoning
to defend and critique claims and
explanations about natural and designed
world(s). Arguments may also come from
current scientific or historical episodes in
science.
 Evaluate competing design solutions to
a real-world problem based on scientific
ideas and principles, empirical
evidence, and logical arguments
regarding relevant factors (e.g.,
economic, societal, environmental,
ethical considerations).

Disciplinary Core Ideas
ESS3.A: Natural Resources
All forms of energy production
and other resource extraction
have associated economic,
social, environmental, and
geopolitical costs and risks as
well as benefits. New
technologies and social
regulations can change the
balance of these factors.
ETS1.B: Developing Possible
Solutions
 When evaluating solutions, it
is important to take into
account a range of
constraints, including cost,
safety, reliability, and
aesthetics, and to consider
social, cultural, and
environmental impacts.
(secondary)



Crosscutting Concepts
----------------------Connections to Engineering,
Technology, and Applications
of Science
Influence of Science,
Engineering, and Technology
on Society and the Natural
World
 Engineers continuously
modify these technological
systems by applying
scientific knowledge and
engineering design practices
to increase benefits while
decreasing costs and risks.
 Analysis of costs and
benefits is a critical aspect of
decisions about technology.
----------------------Connections to Nature of
Science
Science Addresses Questions
About the Natural and Material
World
 Science and technology may
raise ethical issues for which
science, by itself, does not
provide answers and
solutions.
 Science knowledge indicates
what can happen in natural
systems — not what should
happen. The latter involves
ethics, values, and human
decisions about the use of
knowledge.
 Many decisions are not
made using science alone,
but rely on social and
cultural contexts to resolve
issues.
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Observable features of the student performance by the end of the course:
1

2

3

4

Supported claims
a Students describe* the nature of the problem each design solution addresses.
b Students identify the solution that has the most preferred cost-benefit ratios.
Identifying scientific evidence
a Students identify evidence for the design solutions, including:
i.
Societal needs for that energy or mineral resource;
ii.
The cost of extracting or developing the energy reserve or mineral resource;
iii.
The costs and benefits of the given design solutions; and
iv.
The feasibility, costs, and benefits of recycling or reusing the mineral resource, if
applicable.
Evaluation and critique
a Students evaluate the given design solutions, including:
i.
The relative strengths of the given design solutions, based on associated economic,
environmental, and geopolitical costs, risks, and benefits;
ii.
The reliability and validity of the evidence used to evaluate the design solutions; and
iii.
Constraints, including cost, safety, reliability, aesthetics, cultural effects environmental
effects.
Reasoning/synthesis
a Students use logical arguments based on their evaluation of the design solutions, costs and
benefits, empirical evidence, and scientific ideas to support one design over the other(s) in
their evaluation.
b Students describe* that a decision on the “best” solution may change over time as engineers
and scientists work to increase the benefits of design solutions while decreasing costs and
risks.
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