HS-LS2-3
Students who demonstrate understanding can:
HS-LS2-3.

Construct and revise an explanation based on evidence for the cycling of matter and
flow of energy in aerobic and anaerobic conditions. [Clarification Statement: Emphasis
is on conceptual understanding of the role of aerobic and anaerobic respiration in different
environments.] [Assessment Boundary: Assessment does not include the specific chemical
processes of either aerobic or anaerobic respiration.]

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

Science and Engineering Practices
Constructing Explanations and
Designing Solutions
Constructing explanations and designing
solutions in 9–12 builds on K–8
experiences and progresses to
explanations and designs that are
supported by multiple and independent
student-generated sources of evidence
consistent with scientific ideas, principles,
and theories.
 Construct and revise an explanation
based on valid and reliable evidence
obtained from a variety of sources
(including students’ own investigations,
models, theories, simulations, and peer
review) and the assumption that
theories and laws that describe the
natural world operate today as they did
in the past and will continue to do so in
the future.
-------------------------------Connections to Nature of Science

Disciplinary Core Ideas
LS2.B: Cycles of Matter and Energy
Transfer in Ecosystems
 Photosynthesis and cellular
respiration (including anaerobic
processes) provide most of the
energy for life processes.

Crosscutting Concepts
Energy and Matter
 Energy drives the cycling
of matter within and
between systems.

Scientific Knowledge is Open to
Revision in Light of New Evidence
 Most scientific knowledge is quite
durable, but is, in principle, subject to
change based on new evidence and/or
reinterpretation of existing evidence.

Observable features of the student performance by the end of the course:
1

2

Articulating the explanation of phenomena
a Students construct an explanation that includes that:
i.
Energy from photosynthesis and respiration drives the cycling of matter and flow of
energy under aerobic or anaerobic conditions within an ecosystem.
ii.
Anaerobic respiration occurs primarily in conditions where oxygen is not available.
Evidence
a Students identify and describe* the evidence to construct the explanation, including:
i.
All organisms take in matter and rearrange the atoms in chemical reactions.
ii.
Photosynthesis captures energy in sunlight to create chemical products that can be used
as food in cellular respiration.
iii.
Cellular respiration is the process by which the matter in food (sugars, fats) reacts
chemically with other compounds, rearranging the matter to release energy that is used
by the cell for essential life processes.
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b
3

Students use a variety of valid and reliable sources for the evidence, which may include theories,
simulations, peer review, and students’ own investigations.
Reasoning
a

4

Students use reasoning to connect evidence, along with the assumption that theories and laws
that describe the natural world operate today as they did in the past and will continue to do so in
the future, to construct their explanation. Students describe* the following chain of reasoning
used to construct their explanation:
i.
Energy inputs to cells occur either by photosynthesis or by taking in food.
ii.
Since all cells engage in cellular respiration, they must all produce products of
respiration.
iii.
The flow of matter into and out of cells must therefore be driven by the energy captured
by photosynthesis or obtained by taking in food and released by respiration.
iv.
The flow of matter and energy must occur whether respiration is aerobic or anaerobic.
Revising the explanation
a Given new data or information, students revise their explanation and justify the revision (e.g.,
recent discoveries of life surrounding deep sea ocean vents have shown that photosynthesis is
not the only driver for cycling matter and energy in ecosystems).
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