Pre-Kindergarten
(3-4 years old)

( PreK-LS2-2(MA). Using evidence from the
local environment, explain how familiar plants
and animals meet their needs where they
live. Clarification Statements: Basic needs
include water, food, air, shelter, and, for
most plants, light. Examples of evidence
can include squirrels gathering nuts for the
winter and plants growing in the presence
of sun and water. The local environment
includes the area around the student's
school, home, or adjacent community.
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PreK-LS2-3(MA). Give examples from the
local environment of how animals and
plants are dependent on one another to meet
their basic needs.

Kindergarten
(5 year old)
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K-LS1-1. Observe and communicate that
animals (including humans) and plants
need food, water, and air to survive.
Animals get food from plants or other
animals. Plants make their own food and
need light to live and grow.
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PreK-LS2-1(MA). Use evidence from animals
and plants to define several characteristics of
living things that distinguish them from
non-living things.
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2-LS2-3(MA). Develop and use models to

compare how plants and animals depend on
their surroundings and other living things to
meet their needs in the places they live.

Clarification Statement: Animals need food,

water, air, shelter, and favorable temperature;
plants need sufficient light, water, minerals,
favorable temperature, and animals or other

mechanisms to disperse seeds.
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5-LS1-1. Ask testable questions about the
process by which plants use air, water, and
energy from sunlight to produce sugars
and plant materials needed for growth and

reproduction. State Assessment Boundary:
The chemical formula or molecular

details about the process of photosynthesis
are not expected in state assessment.
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5-LS2-1. Develop a model to describe the
movement of matter among producers,
consumers, decomposers, and air, water, and
soil in the environment to (a) show that
plants produce sugars and plant materials,
(b) show that animals can eat plants and/or
other animals for food, and (c) show that
some organisms, including fungi and
-+ bacteria, break down dead organisms and
recycle some materials back to the air and
soil. Clarification Statement: Emphasis is
on matter moving throughout the ecosystem.
State Assessment Boundary: Molecular
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both matter and energy are conserved through
these processes. Clarification Statement:
Cycling of matter should include the role of
\ photosynthesis, cellular respiration, and
decomposition, as well asand transfer among || —
producers, consumers (primary, secondary,
and tertiary), and decomposers. Models may
= include food webs and food chains. State
/ Assessment Boundary: Cycling of specific
_— atoms (such as carbon or oxygen), or the
biochemical steps of photosynthesis, cellular
respiration, and decomposition are not
expected in state assessment.
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( 5-LS2-2(MA). Compare at least two designs
for a composter to determine which is most
likely to encourage decomposition of
materials.* Clarification Statement:
Measures or evidence of decomposition
should be on qualitative descriptions
or comparisons.




-.

S-PS1-5. Use a model to explain that
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High School

HS-LS1-5. Use a model to illustrate how photosynthesis uses light energy to
transform water and carbon dioxide into oxygen and chemical energy stored in
the bonds of sugar and other carbohydrates. Clarification Statements:
Emphasis is on illustrating inputs and outputs of matter and the transfer and
transformation of energy in photosynthesis by plants and other photosynthesizing
organisms. Examples of models could include diagrams, chemical equations,
and conceptual models. State Assessment Boundary: Specific biochemical
steps of light reactions or the Calvin Cycle, or chemical structures of
molecules are not expected in state assessment.

HS-LS1-7. Use a model to illustrate that aerobic cellular respiration is a chemical
process whereby the bonds of food molecules and oxygen molecules are broken
and new bonds form, resulting in new compounds and a net transfer of energy.

Clarification Statements: Emphasis is on the conceptual understanding of the
inputs and outputs of the process of aerobic cellular respiration. Examples of
models could include diagrams, chemical equations, and conceptual models. The
model should include the role of ATP for energy transfer in this process.
Food molecules include sugars (carbohydrates), fats (lipids), and proteins.
State Assessment Boundary: Identification of the steps or specific processes
involved in cellular respiration is not expected in state assessment.
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HS-LS2-4. Use a mathematical model to describe the transfer of energy from one

trophic level to another. Explain how the inefficiency of energy transfer between
trophic levels affects the relative number of organisms that can be supported at
each trophic level and necessitates a constant input of energy from sunlight or
inorganic compounds from the environment. Clarification Statement: The model
should illustrate the “10% rule” of energy transfer and show approximate
amounts of available energy at each trophic level in an ecosystem (up to five
trophic levels.)
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( HS-LS2-5. Use a model that illustrates the roles of photosynthesis, cellular |
respiration, decomposition, and combustion to explain the cycling of
carbon in its various forms among the biosphere, atmosphere, hydrosphere,
and geosphere. Clarification Statements: The primary forms of carbon
include carbon dioxide, hydrocarbons, waste (dead organic material),
and biomass (organic material of living organisms). Examples of models
could include simulations and mathematical models. State Assessment
Boundary: The specific chemical steps of respiration, decomposition,
and combustion are not expected in state assessment.

.

HS-ESS2-6. Use a model to describe cycling of carbon through the ocean,
atmosphere, soil, and biosphere and how increases in carbon dioxide

concentrations due to human activity have resulted in atmospheric
and climate changes.




