MS-ESS3-4 Earth and Human Activity

Students who demonstrate understanding can:
MS-ESS3-4. Construct an argument supported by evidence for how increases in human population and per-

capita consumption of natural resources impact Earth's systems. [Clarification Statement:
Examples of evidence include grade-appropriate databases on human populations and the
rates of consumption of food and natural resources (such as freshwater, mineral, and
energy). Examples of impacts can include changes to the appearance, composition, and
structure of Earth’s systems as well as the rates at which they change. The consequences of
increases in human populations and consumption of natural resources are described by
science, but science does not make the decisions for the actions society takes.]

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

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts

Engaging in Argument from Evidence ESS3.C: Human Impacts on Cause and Effect
Engaging in argument from evidence in 6-8 Earth Systems e Cause and effect relationships
builds on K—5 experiences and progresses | ¢  Typically as human may be used to predict
to constructing a convincing argument that populations and per-capita phenomena in natural or designed
supports or refutes claims for either consumption of natural systems.
explanations or solutions about the natural resources increase, so do the
and designed world(s). negative impacts on Earth
e  Construct an oral and written argument unless the activitesand | T T T T T T
supported by empirical evidence and technologies involved are Connections to Engineering,
scientific reasoning to support or refute engineered otherwise. Technology, and Applications of
an explanation or a model for a Science
phenomenon or a solution to a
problem. Influence of Science, Engineering,

and Technology on Society and the
Natural World

e All human activity draws on natural
resources and has both short and
long-term consequences, positive
as well as negative, for the health
of people and the natural
environment.

Connections to Nature of Science

Science Addresses Questions
About the Natural and Material
World

e  Scientific knowledge can describe
the consequences of actions but
does not necessarily prescribe the
decisions that society takes.

Observable features of the student performance by the end of the course:

1 | Supported claims

a | Students make a claim, to be supported by evidence, to support or refute an explanation or model

for a given phenomenon. Students include the following idea in their claim: that increases in the size

of the human population and per-capita consumption of natural resources affect Earth systems.

2 | ldentifying scientific evidence

a | Students identify evidence to support the claim from the given materials, including:

i. Changes in the size of human population(s) in a given region or ecosystem over a given
timespan.
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Per-capita consumption of resources by humans in a given region or ecosystem over a given
timespan.

Changes in Earth systems in a given region or ecosystem over a given timespan.

The ways engineered solutions have altered the effects of human activities on Earth’s
systems.

Evaluating and critiquing evidence

a | Students evaluate the evidence for its necessity and sufficiency for supporting the claim.

b | Students determine whether the evidence is sufficient to determine causal relationships between
consumption of natural resources and the impact on Earth systems.

c | Students consider alternative interpretations of the evidence and describe why the evidence
supports the claim they are making, as opposed to any alternative claims.

Reasoning and synthesis

a | Students use reasoning to connect the evidence and evaluation to the claim. In their arguments,
students describe a chain of reasoning that includes:

Increases in the size of the human population or in the per-capita consumption of a given
population cause increases in the consumption of natural resources.

Natural resource consumption causes changes in Earth systems.

Because human population growth affects natural resource consumption and natural
resource consumption has an effect on Earth systems, changes in human populations have a
causal role in changing Earth systems.

Engineered solutions alter the effects of human populations on Earth systems by changing
the rate of natural resource consumption or mitigating the effects of changes in Earth
systems.
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