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Purpose and Use

Science is a way of understanding the physical universe using observation and
experimentation to explain natural phenomena. Science also refers to an organized body
of knowledge that includes core ideas to the disciplines and common themes that bridge
the disciplines. As science educators we must take a 3-dimensional approach in
facilitating student learning. By addressing content, science and engineering practices and
crosscutting concepts, students can have relevant and evidence-based instruction that
can help solve current and future problems.

This document is intended as a guide for discerning and describing features of students
and their work who have met the stated Performance Expectation (PE). This document is
not intended to be read from cover to cover, but to be used, when needed, to support
teacher professional learning and curriculum decisions. This is not intended for student
use, and thus is not written in student-friendly language. This is not a curriculum or a
means to limit instruction in the classroom. Although each PE states a dedicated Science
and Engineering Practice (SEP) and Crosscutting Concept (CCC), students will need to use
the whole range of SEPs and CCCs to achieve success by the end of instruction.

Three-dimensional science learning requires discipline specific communication skills. This
means that effective science learning occurs when students are expected to speak, listen,
read, and write in ways that are appropriate to science. With each Performance Target,
there are question/sentence stems and terminology to support student discourse about
phenomena to help teachers facilitate the acquisition of science discourse. Teaching
words or concepts in isolation or prior to experiences that give context (frontloading)
deprives students of sense-making opportunities that lead to a greater depth of
conceptual understanding. The terms and stems in this section are intended to provide a
baseline for teachers, neither list is exhaustive nor complete.

In addition to the doing (SEP), thinking (CCC), and learning of science knowledge
(Disciplinary Core Ideas) outlined here, students will also require a working knowledge of
grade-level appropriate tools and techniques of science. Students should know and
recognize how scientists and engineers use these tools and techniques, not just identify
them. Students should be able to use these tools to gather data, describe how these tools
gather data, and/or interpret data sampled from them. These tools and techniques for
Grade 5 include all those previously identified and add or emphasize:

e binoculars e spring scale
e digital scale e telescope
e handlens e tongs

e hotplate e testtube

e lightsource
e microscope
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Document Updates

July 2026

e Addition of Appendix A: Fifth Grade Vertical Articulation of Disciplinary Core Idea
Instructional Focus Statements

e Purpose and Use lab tools and techniques updates:
o Replaced “balance” with “digital scale”
o Added “test tube”, “tongs”

e Adjusted formatting and grammar.

August 2025

e All Performance Expectation statements have been reformatted to call out each of
the dimensions as follows:
o Science and Engineering Practice — bold
o Crosscutting Concept - jtalicize
o Disciplinary Core Idea - regular

e The watermark from previous versions of this resource has been replaced with the
wording “For use 2025-2026” on the title page and in the footer. This change was
made to improve accessibility of this resource.

e Adjusted formatting and grammar.

June 2024
e Updated watermark to 2024-2025.

e Adjusted formatting and grammar.
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PS1 - Matter and Its Interactions

5-PS1-1. Develop a model to describe that matter is made of particles too small to be seen.

Clarification Statement: Examples of evidence supporting a model could include
adding air to expand a basketball, dissolving and evaporating salt water, and effects
of air particles on larger objects such as leaves.

State Assessment Boundary: Assessment does not include the atomic-scale
mechanism of evaporation and condensation or defining the unseen particles.

Science and Engineering
Practices

Disciplinary Core Ideas

Crosscutting
Concepts

Developing and Using
Models

Modeling in 3-5 builds on K-2
experiences and progresses
to building and revising
simple models and using
models to represent events
and design solutions.

Develop a model to
describe phenomena.

PS1.A: Structure and Properties
of Matter

Matter of any type can be
subdivided into particles that are
too small to see, but even then, the
matter still exists and can be
detected by other means. A model
showing that gases are made from
matter particles that are too small
to see and are moving freely
around in space (and can be
detected by theirimpact on other
objects) can explain many
observations, including the
inflation and shape of a balloon
and the effects of air on larger
particles or objects.

Scale, Proportion,
and Quantity

Natural objects
exist from the very
smallto the
immensely large.

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

1. Components of the model
a. Students develop/use a model to identify and describe the relevant
components, including:

i. bulk matter (macroscopic observable matter; for example: as sugar, air,

water, etc.) and

ii. particles of matter (for example: atoms) that are too small to be visible.

Fifth Grade Performance Targets for use 2026-2027

July 13, 2026

Page 5



2. Relationships
a. Students develop/use a model to represent and describe relationships
between the components, including:

i. bulk matter and tiny particles that cannot be visible (for example:
tiny particles of matter that cannot be visible make up bulk matter,
etc.), and

ii. the behavior of a collection of many tiny particles of matter and
observable phenomena involving bulk matter (for example: an
expanding balloon, evaporating liquids, substances that dissolve in a
solvent, effects of wind, etc.).

3. Connections
a. Students develop/use a model to describe how matter composed of tiny
particles too small to be visible can account for observable phenomena (for
example: air inflating a basketball, ice melting into water, etc.).

5-PS1-1 Academic Language

Question/Sentence Stems
e Thescaleofthemodelof ___ is[smaller/larger/the same] compared to the
actual objects.
e |/We need to use a scaled model because
e My/Our modelrelates to the phenomenon because
Terminology to Support Student Discourse about Phenomena
*Teaching words or concepts in isolation or prior to experiences that give context

(frontloading) deprives students of sense-making opportunities that lead to a greater
depth of conceptual understanding.

e matter
e particles
e substance
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5-PS1-2. Measure and graph quantities to provide evidence that regardless of the type
of change that occurs when heating, cooling, or mixing substances, the total weight* [sic]

of matteris conserved.

Clarification Statement: Examples of reactions or changes could include phase
changes over time, dissolving, mixing that form new substance, and weighing* [sic]
substances before and after changes.

State Assessment Boundary: Assessment does not include distinguishing mass

and weight.

Science and Engineering
Practices

Disciplinary Core ldeas

Crosscutting
Concepts

Using Mathematics and
Computational Thinking

Mathematical and
computational thinking in 3-
5 builds on K-2 experiences
and progresses to extending
quantitative measurements
to a variety of physical
properties and using
computation and
mathematics to analyze
data and compare
alternative design solutions.

Measure and graph
quantities such as weight to
address scientific and
engineering questions

and problems.

PS1.A: Structure and Properties of
Matter

The amount (weight) [sic] of matter
is conserved when it changes form,
even in transitions in which it seems
to vanish.

PS1.B: Chemical Reactions

No matter what reaction or change
in properties occurs, the total
weight [sic] of the substances does
not change.

ETS2.A: Interdependence of
Science, Engineering, and
Technology

Tools and instruments (e.g., scales,
thermometers, graduated cylinders)
are used in scientific exploration to
gather data and help answer
questions about the natural world.

Scale, Proportion,
and Quantity

Standard units are
used to measure
and describe
physical quantities
such as weight,
time, temperature,
and volume.

*Mass is the more appropriate measurement of the amount of matter in an object. Weight
is a measurement of the gravitational force acting on an object’s matter. Although
distinguishing between the two measurements is beyond the State Assessment boundary
for this PE, the following performance target will use the terms appropriately. The
underlying scientific concept here is the Law of Conservation of Matter (The Law of

Conservation of Mass).
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Observable features of student performance by the end of the course:

1. Representation

a. Students measure and graph quantities using appropriate unites (limited to

grams [g], kilograms [kg]), including:
i. mass of substances before they are heated, cooled, or mixed, and
ii. mass of substances, including any new substances produced by a
reaction, after they are heated, cooled, or mixed.
2. Mathematical/computational analysis

a. Students measure and/or calculate the difference between the total mass of
the substances (using standard units) before and after they are heated,
cooled, and/or mixed.

b. Students describe the changes in properties they observe during and/or after
heating, cooling, or mixing substances.

c. Students use their measurements and calculations to describe that the total
weights of the substances did not change, regardless of the reaction or
changes in properties that were observed.

d. Students use measurements and descriptions of weight, as well as the
assumption of consistent patterns in natural systems, to address scientific
questions through evidence about the conservation of the amount of matter,
including the idea that the total weight of matter is conserved after heating,
cooling, or mixing substances.

Fifth Grade Performance Targets for use 2026-2027 Page 8
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5-PS1-2 Academic Language

Question/Sentence Stems

e A quantity of and can be compared.

e |/We can observe (notice) the pattern of presented in the data collected.

e The observed pattern supports the conclusion that
because

is caused by ,

e The following mathematical representation could help me to identify patterns in
data.

Terminology to Support Student Discourse about Phenomena

*Teaching words or concepts in isolation or prior to experiences that give context
(frontloading) deprives students of sense-making opportunities that lead to a greater
depth of conceptual understanding.

e chemical change
e dissolving

e matter

e particles

e phase change
e physical change
e properties

e quantities

e reaction

e substance

e temperature

e weight
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5-PS1-3. Make observations and measurements to identify materials based on their properties.

Clarification Statement: Examples of materials to be identified could include
baking soda and other powders, metals, minerals, and liquids. Examples of
properties could include color, hardness, and reflectivity; density is not intended as
an identifiable property.

State Assessment Boundary: Assessment does not include density or
distinguishing mass and weight.

Planning and carrying out
investigations to answer
questions or test
solutions to problemsiin
3-5 builds on K-2
experiences and
progresses to include
investigations that
control variables and
provide evidence to
support explanations or
design solutions.

Make observations and
measurements to
produce data to serve as
the basis for evidence for
an explanation

of a phenomenon.

Science and Disciolinary Core Ideas Crosscutting
Engineering Practices phinary Concepts
Planning and Carrying PS1.A: Structure and Properties of Scale,
Out Investigations Matter Proportion, and
Quantity

Measurements of a variety of properties
can be used to identify materials. At this
grade level, mass and weight are not
distinguished, and no attemptis made
to define the unseen particles or explain
the atomic-scale mechanism of
evaporation and condensation.

ETS2.A: Interdependence of Science,
Engineering, and Technology

Tools and instruments (e.g., scales,
thermometers, graduated cylinders) are
used in scientific exploration to gather
data and help answer questions about
the natural world.

Standard units are
used to measure
and describe
physical quantities
such as weight,
time, temperature,
and volume.

*Density is the primary property used to distinguish materials by property. Although using
density conflicts with the State Assessment Boundary, exposure to this property in the
classroom can only enhance students’ ability to use properties to identify materials.
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Observable features of student performance by the end of the course:

1. Identifying the phenomenon under investigation
a. Students identify the purpose of the investigation, to collect data about the
idea that materials can be identified based on their observable and
measurable properties.
2. Ildentifying the evidence to address the purpose of the investigation
a. Students describe the data (for example: qualitative observations and quantitative
measurements) to be collected and the evidence to be derived, including:
i. properties of materials that can be used to identify those materials
(for example: color, density, hardness, reflectivity, electrical
conductivity, thermal conductivity, response to magnetic forces,
solubility, etc.).
3. Planning the investigation
a. Students describe how the data will be collected, including:
i. quantitative measures of properties, in appropriate units (limited to
grams, kilograms, milliliters, liters, density),
ii. observations of properties such as color, conductivity, and
reflectivity, and
iii. determination of conductors vs. nonconductors and magnetic vs.
nonmagnetic materials.
4. Collecting the data
a. Students collect and record data.

Fifth Grade Performance Targets for use 2026-2027 Page 11
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5-PS1-3 Academic Language

Question/Sentence Stems

e The quantity of and can be compared.
e Whatisthe proportionof___ thatare_
e Tounderstand the phenomenon of
model.
e Inorderto conclude that caused

Terminology to Support Student Discourse about Phenomena

*Teaching words or concepts in isolation or prior to experiences that give context

, I/We can use a scale of

inour

, the following evidence is needed

(frontloading) deprives students of sense-making opportunities that lead to a greater

depth of conceptual understanding.

e conductivity

e hardness

e magnetic forces
e matter

e particles

e properties

e solubility

e substance

Fifth Grade Performance Targets for use 2026-2027
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5-PS1-4. Conduct an investigation to determine whether the mixing of two or more
substances results in new substances.

State Assessment Boundary: Mass and weight are not distinguished.

Science and Engineering Crosscutting

Disciplinary Core Ideas

Practices Concepts
Planning and Carrying Out PS1.B: Chemical Cause and Effect
Investigations Reactions Cause-and-effect
Planning and carrying out When two or more different relationships are
investigations to answer substances are mixed, a new | routinely identified,
questions or test solutions to substance with different tested, and used to
problems in 3-5 builds on K-2 properties may be formed. explain change.

experiences and progresses to
include investigations that
controlvariables and provide
evidence to support explanations
or design solutions.

Conduct aninvestigation
collaboratively to produce data to
serve as the basis for evidence,
using fair tests in which variables
are controlled and the number of
trials considered.

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

1. Identifying the phenomenon under investigation
a. Students identify the purpose of the investigation, to provide evidence for
whether new substances are formed by mixing two or more substances,
based on the properties of the resulting substance.
2. Ildentifying the evidence to address the purpose of the investigation
a. Students describe the data to be collected and the evidence to be
derived, including:

i. quantitative (for example: mass) and qualitative properties (for
example: state of matter, color, texture, odor, etc.) of the substances
to be mixed, and

ii. quantitative and qualitative properties of the resulting substances.

3. Planning the investigation
a. Students describe how the data will be collected, including:

i. how quantitative and qualitative properties of the two or more

substances to be mixed will be determined and measured,
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ii. how quantitative and qualitative properties of the substances that
resulted from the mixture of the two or more substances will be
determined and measured,

iii. number of trials for the investigation, and

iv. how variables will be controlled to ensure a controlled scientific
investigation (for example: the temperature at which the substances
are mixed, the number of substances mixed together in each trial).

4. Collecting the data
a. Students collect and record data, including data about the substances
before and after mixing.

5-PS1-4 Academic Language

Question/Sentence Stems

e When l/we change in the system, is affected.
o |If happens, I/we predict that will occur.
e The evidence presented in the scenario supports the claim that causes

Terminology to Support Student Discourse about Phenomena

*Teaching words or concepts in isolation or prior to experiences that give context
(frontloading) deprives students of sense-making opportunities that lead to a greater
depth of conceptual understanding.

e chemicalchange
e chemical property
e particle

e physical change

e physical property
e substance
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PS2 - Motion and Stability: Forces and Interactions

5-PS2-1. Support an argument that the gravitational force exerted by Earth on objects is

directed down.

Clarification Statement: “Down” is a local description of the direction that points
toward the center of the spherical Earth.

State Assessment Boundary: Assessment does not include mathematical
representation of gravitational force.

Science and Engineering
Practices

Disciplinary Core ldeas

Crosscutting Concepts

Engaging in Argument from
Evidence

Engaging in argument from
evidence in 3-5 builds on K-2
experiences and progresses to
critiquing the scientific
explanations or solutions
proposed by peers by citing
relevant evidence about the
natural and designed world(s).

Support an argument with
evidence, data, or a model.

PS2.B: Types of
Interactions

The gravitational force of
Earth acting on an object
near Earth’s surface pulls
that object toward the
planet’s center.

Cause and Effect

Cause-and-effect
relationships are
routinely identified and
used to explain change.

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

1. Supported claims

a. Students make, support, ore refute a claim that the gravitational force
exerted by Earth on objects is directed down toward the center of Earth.
2. ldentifying scientific evidence
a. Students identify and describe the given evidence, data, and/or models that
support or refute a claim, including:
i. multiple lines of evidence that indicate that the Earth’s shape is
spherical (for example: observation of ships sailing beyond the
horizon, the shape of the Earth’s shadow on the Moon during an
eclipse, the changing height of the North Star above the horizon as
people travel north and south, etc.);
ii. thatobjects dropped appear to fall straight down; and
iii. that people live all around the spherical Earth, and they all observe

that objects appear to fall straight down.

Fifth Grade Performance Targets for use 2026-2027
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3. Evaluation and critique
a. Students evaluate and identify the strengths and weakness of the evidence
to determine whether it is sufficient and relevant to supporting the claim.
4. Reasoning and synthesis
a. Students use the following chain of reasoning to connect evidence:

i. If Earthis spherical, and all observers see objects near them falling
directly “down” to the Earth’s surface, then all observers would agree
that objects fall toward the Earth’s center.

ii. Since an objectthatis initially stationary when held moves downward
when it is released, there must be a force (gravity) acting on the object
that pulls the object toward the center of Earth.

5-PS2-1 Academic Language

Question/Sentence Stems

e Apossible cause of what |/we observedis . 1/We know this because
e If__ happens,|/we predictthat____ will occur.

e Whenl/wechange__ , s affected.

e My/Ourclaimis_____.My/Ourevidence from the investigationis __

Terminology to Support Student Discourse about Phenomena

*Teaching words or concepts in isolation or prior to experiences that give context
(frontloading) deprives students of sense-making opportunities that lead to a greater depth
of conceptual understanding.

e cause
e claim
e downward
o effect
e evidence
e exert
e force
e gravitational force
e gravity
e spherical
Fifth Grade Performance Targets for use 2026-2027 Page 16
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PS3 - Energy

5-PS3-1. Use models to describe that energy in animals’ food (used for body repair,
growth, motion, and to maintain body warmth) was once energy from the sun.

Clarification Statement: Examples of models could include food webs or diagrams
and flowcharts to illustrate the flow of energy.

State Assessment Boundary: Assessment does not include cellular mechanisms

of digestive absorption.

Modeling in 3-5 builds on K-2
experiences and progresses
to building and revising
simple models and using
models to represent events
and design solutions.

Use models to
describe phenomena.

The energy released [from] food was
once energy from the Sun that was
captured by plants in the chemical
process that forms plant matter (from
air and water).

LS1.C: Organization for Matter and
Energy Flow in Organisms

Food provides animals with the
materials they need for body repair
and growth and the energy they need
to maintain body warmth and for
motion. (secondary)

Science and !Englneermg Disciplinary Core Ideas Crosscutting
Practices Concepts
Developing and Using PS3.D: Energy in Chemical Energy and
Models Processes and Everyday Life Matter

Energy can be
transferred in
various ways and
between objects.

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

1. Components of the model
a. Students develop/use a model to identify and describe the relevant
components, including:

i. energy,
ii. the Sun,

iii. animals, including their bodily functions (for example: body repair,
growth, motion, body warmth maintenance, etc.), and

iv. plants.

Fifth Grade Performance Targets for use 2026-2027
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2. Relationships
a. Students develop/use a model to identify and describe the relevant
relationships between components, including:

i. the relationship between plants and the energy they get from sunlight
to produce food;

ii. the relationship between food and the energy and materials that
animals require for bodily functions (for example: body repair, growth,
motion, body warmth maintenance, etc.); and

iii. the relationship between animals and the food they eat, which is
either other animals or plants (or both), to obtain energy for bodily
functions and materials for growth and repair.

3. Connections
a. Students develop/use a model to describe the relationships between energy
from the Sun and animals’ needs for energy, including:

i. Since all food can eventually be traced back to plants, all the energy
that animals use for body repair, growth, motion, and body warmth
maintenance is energy that once came from the Sun.

ii. Energyfrom the Sunis transferred to animals through a chain of events
that begins with plants producing food then being eaten by animals.

5-PS3-1 Academic Language

Question/Sentence Stems

e The flow of energy causes to occurin the system.
e The cycling of matter affects the system by
e The matter in the system enters from
e The energyis entering the system by
e The energyis leaving the system by
Terminology to Support Student Discourse about Phenomena

*Teaching words or concepts in isolation or prior to experiences that give context
(frontloading) deprives students of sense-making opportunities that lead to a greater
depth of conceptual understanding.

e energy e matter e repair
e growth e model e transfer
e heat e motion
e maintain e movement
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LS1 - From Molecules to Organisms: Structures and Processes

5-LS1-1. Support an argument with evidence that plants obtain materials they need for

growth mainly from air and water.

Clarification Statement: Without inputs of energy (Sunlight) and matter (carbon
dioxide and water), a plant cannot grow. Evidence could be drawn from diagrams,
models, and data that are gathered from investigations.

State Assessment Boundary: Assessment does not include molecular
explanations of photosynthesis.

Science and Engineering
Practices

Disciplinary Core ldeas

Crosscutting
Concepts

Engaging in Argument from
Evidence

Engaging in argument from
evidence in 3-5 builds on K-2
experiences and progresses to
critiquing the scientific
explanations or solutions
proposed by peers by citing
relevant evidence about the
natural and designed world(s).

Support an argument with
evidence, data, or a model.

LS1.C: Organization for Matter

and Energy Flow in Organisms

Plants acquire their material for
growth chiefly from air and water.

Energy and Matter

Matter is transported
into, out of, and
within systems.

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

1. Supported claims

a. Students make, support, or refute a claim that plants acquire the materials
they need for growth chiefly from air and water.
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2. Identifying scientific evidence
a. Students describe the evidence, data, and/or models that support or refute a
claim, including:

i. plant growth over time,

ii. changes inthe mass of soil and water within a closed system with a
plant, indicating:

1. soildoes not provide most of the material necessary for plant
growth (for example: changes in mass of soiland a plantin a
pot over time, hydroponic growth of plants, etc.), and
2. plants’ inability to grow without water,
iii. plants’inability to grow without air, and
iv. airis matter (for example: empty object vs. air filled object).
3. Evaluating and critiquing evidence
a. Students evaluate and identify the strengths and weaknesses of the
evidence, including:

i. whether a particular material (for example: air, soil, etc.) is required
for growth of plants and

ii. whether a particular material (for example: air, soil, etc.) may provide
sufficient matter to account for an observed increase in mass of a
plant during growth.

4. Reasoning and synthesis
a. Students use the following chain of reasoning to connect the evidence:

i. During plant growth in soil, the mass of the soil changes very little
over time, whereas the mass of the plant changes significantly.
Additionally, some plants can be grown without soil at all.

ii. Because some plants don’t need soil to grow, and others show
increases in plant matter—as measured by mass—but not
accompanying decreases in soil matter, the material from soil must
not enter the plant in sufficient quantities to be the chief contributor
to plant growth.

iii. Plants require soil and other material for growth.

iv. Aplantcannot grow without water or air. Because both air and water
are matter and are transported into the plant system, they can
provide the materials plants need for growth.

v. Since soil alone accounts for the change in weight as a plant grows
and since plants take in water and air, both of which could contribute
to the increase in mass during plant growth, plant growth must come
chiefly from water and air.
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5-LS1-1 Academic Language

Question/Sentence Stems

e Theflowofenergycauses__ tooccurinthe system.
e Inthe system, the cycling of matter

e The matterinthe system enters from

e Theenergyisenteringthe systemby__

e The energyis leaving the system by

e My/Ourclaimis . My/Our evidence from the investigation is

Terminology to Support Student Discourse about Phenomena

*Teaching words or concepts in isolation or prior to experiences that give context
(frontloading) deprives students of sense-making opportunities that lead to a greater
depth of conceptual understanding.

e air

e claim

e convert
e energy

e evidence
e growth

e photosynthesis
e plant matter
e water
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LS2 - Ecosystems: Interactions, Energy, and Dynamics

5-LS2-1. Develop a model to describe the movement of matter among plants, animals,
decomposers, and the environment.

Clarification Statement: Emphasis is on the idea that matter that is not food (such
as air, water, decomposed materials in soil) is changed by plants into matter that is
food. Examples of systems could include organisms, ecosystems, and the Earth.

State Assessment Boundary: Assessment does not include molecular explanations.
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Science and Engineering
Practices

Disciplinary Core Ideas

Crosscutting
Concepts

Developing and Using
Models

Modeling in 3-5 builds on
K-2 models and
progresses to building and
revising simple models
and using models to
represent events and
design solutions.

Develop a model to
describe phenomena.

LS2.A: Interdependent
Relationships in Ecosystems

The food of almost any kind of
animal can be traced back to plants
(producers). Organisms are related
in food webs in which some animals
eat plants for food and other
animals eat the animals that eat
plants (either way they are
consumers). Some organisms, such
as fungi and bacteria, break down
dead organisms (both plants or
plants parts and animals) and
therefore operate as
“decomposers.” Decomposition
eventually restores (recycles) some
materials back to the soil.
Organisms can survive only in
environments in which their
particular needs are met. A healthy
ecosystem is one in which multiple
species of different types are each
able to meet their needs in a
relatively stable web of life. Newly
introduced species can damage the
balance of an ecosystem.

LS2.B: Cycles of Matter and
Energy Transfer in Ecosystems

Matter cycles between the air and
soil and among plants, animals, and
microbes as these organisms live
and die. Organisms obtain gases,
and water, from the environment,
and release waste matter (gas,
liguid, or solid) back into the
environment.

Systems and
System Models

A system can be
described in terms of
its components and
their interactions.
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Observable features of student performance by the end of the course:

1. Components of the model

a. Students develop/use a model and describe the relevant components,
including:

i. matter,
ii. plants,

iii. animals,

iv. decomposers (for example: bacteria, fungi), and

V. environment.

2. Relationships

a. Students develop/use a model to represent and describe the relationships

among relevant components, including:
i. The relationships in the system between organisms that consume
other organisms, including:
1. animals that consume other animals,
2. animals that consume plants,
3. organisms that consume dead plants and animals, and
4. the movement of matter between organisms during
consumption.

b. The relationship between organisms and the exchange of matter from and
back into the environment (for example: organisms obtain matter from their
environments for life processes and release waste back into the
environment, decomposers break down plant and animal remains to recycle
some materials back into the soil, etc.).

3. Connections

a. Students develop/use a model to describe:

i. The cycling of matter in the system between plants, animals,
decomposers, and the environment.

ii. How interactions in the system of plants, animals, decomposers, and
the environment allow multiple species to meet their needs.

iii. That newly introduced species can affect the balance of interactions
in a system (for example: a new animal that has no predators
consumes much of another organism’s food within the ecosystem,
etc.).

iv. Thatchanging an aspect (for example: organisms or environment) of
the ecosystem will affect other aspects of the ecosystem.
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5-LS2-1 Academic Language

Question/Sentence Stems

Terminology to Support Student Discourse about Phenomena

*Teaching words or concepts in isolation or prior to experiences that give context

e Inthe model of this system, the cycling of matter
e Inthe model of this system, the cycling of energy
e The key components of the system are

e |nthe system,

interactin

(frontloading) deprives students of sense-making opportunities that lead to a greater

depth of conceptual understanding.
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ESS1 - Earth’s Place in the Universe

5-ESS1-1. Support an argument with evidence that the apparent brightness of the sun

compared to other stars is due to their relative distances from Earth.

Clarification Statement: Evidence could be drawn from various media, diagrams,
models, or data that are gathered from investigations.

State Assessment Boundary: Assessment is limited to relative distances, not sizes,
of stars. Assessment does not include other factors that affect apparent brightness
such as stellar masses, age, and stage.

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting
Concepts

Engaging in Argument from
Evidence

Engaging in argument from evidence in
3-5 builds on K-2 experiences and
progresses to critiquing the scientific
explanations or solutions proposed by
peers by citing relevant evidence about
the natural and designed world(s).

Support an argument with evidence,
data, or a model.

ESS1.A: The Universe
and Its Stars

The sun is a star that
appears larger and
brighter than other stars
because itis closer. Stars
range greatly in their
distance from Earth.

Scale, Proportion,
and Quantity

Natural objects exist
from the very smallto
the immensely large.

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

1. Supported claims

a. Students make, support, or refute a claim that the apparent brightness of the
Sun and stars is due to their relative distances from Earth.

2. ldentifying scientific evidence

a. Students describe the evidence, data, and/or models to support or refute a

claim, including:

i. The Sun and other stars are natural bodies in the sky that give off their

own light.

ii. The apparent brightness of a variety of stars, including the Sun.

iii. Aluminous object close to a person appears much brighter than a
similar object that is very far away from a person (for example: nearby
streetlights appear brighter than distant streetlights, etc.).

iv. The relative distance of the Sun and stars from Earth (for example:
although the Sun and other stars are all far from the Earth, the stars are
very much farther away; the Sun is much closer to Earth than other

stars, etc.).
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3. Evaluating and critiquing evidence

a. Students evaluate and identify the strengths and weaknesses of the
evidence to determine its relevance to supporting the claim, and sufficiency
to describe the relationship between apparent size and apparent brightness
of the Sun and other stars and their relative distances from Earth.

b. Students determine whether additional evidence is needed to support the claim.
4. Reasoning and synthesis

a. Students use the following chain of reasoning to connect the evidence:

Because stars are defined as natural bodies that give off their own
light, the Sun is a star.

The Sun is many times larger than Earth but appears small because itis
very far away.

Even though the Sun is very far from Earth, it is much closer than
other stars.

iv. The Sun appears much larger and brighter than other objects in the
sky because itis closest to Earth.

v. Objects that are farther from Earth, may be more luminous and much
larger than objects closer to Earth. Because of the distance, they may
seem smaller and dimmer.

vi. There are stars that are many times larger than the Sun and Earth, but
vary in brightness because of their distance.

vii. Similar stars vary in apparent brightness, indicating that they vary in
distance from Earth.
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5-ESS1-1 Academic Language

Question/Sentence Stems

e The scale of the model of is compared to the actual object.

e Tounderstand the phenomenonof___ | |/we need to use a scaled model
because

e The apparentbrightnessof __ isrelatedto__

e When comparing and , /we cantellthat

e My/Ourclaimis______.My/Ourevidence from the investigationis ______

Terminology to Support Student Discourse about Phenomena

*Teaching words or concepts in isolation or prior to experiences that give context
(frontloading) deprives students of sense-making opportunities that lead to a greater
depth of conceptual understanding.

e apparent brightness
e claim

e compare

e evidence

e proportion

e quantity
e relative distance
e scale
e star
e visible
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5-ESS1-2. Represent data in graphical displays to reveal patterns of daily changes in
length and direction of shadows, day and night, and the seasonal appearance of some

stars in the night sky.

Clarification Statement: Patterns could be revealed from graphical interpretations,
various media, diagrams, models, or graphs constructed from data gathered from
investigations. Examples of patterns could include the position and motion of Earth
with respect to the Sun or selected stars that are visible only in particular months.

State Assessment Boundary: Assessment does not include causes of seasons or
labeling specific phases of the Moon.

Science and Engineering
Practices

Disciplinary Core ldeas

Crosscutting Concepts

Analyzing and Interpreting Data

Analyzing data in 3-5 builds on K-
2 experiences and progresses to
introducing quantitative
approaches to collecting data
and conducting multiple trials of
qualitative observations. When
possible and feasible, digital
tools should be used.

Represent data in graphical displays
(bar graphs, pictographs and/or pie
charts) to reveal patterns that
indicate relationships.

ESS1.B: Earth and the
Solar System

The orbits of Earth around
the Sun and of the Moon
around Earth, together
with the rotation of Earth
about an axis between its
North and South poles,
cause observable
patterns. These include
day and night; daily
changes in the length and
direction of shadows; and
different positions of the
Sun, Moon, and stars at
different times of the day,
month, and year.

Patterns

Similarities and
differences in patterns
can be used to sort,
classify, communicate,
and analyze simple
rates of change for
natural phenomena.

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

1. Organizing data

a. Students organize data (for example: bar graphs, pictographs, etc.), about
daily and seasonal changes caused by the Earth’s rotation and orbit around

the Sun, including:

i. length and direction of shadows observed several times during one day,
ii. duration of daylight throughout the year, as determined by sunrise
and sunset times, and
iii. presence or absence of selected stars and/or groups of stars that are
visible in the night sky at different times of the year.
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2. Identifying relationships
a. Students use the organized data to describe relationships, including:
i. The apparent motion of the Sun from east to west results in patterns
that show changes in length and direction of shadows throughout a
day as Earth rotates on its axis.
ii. Thelength of the day gradually changes throughout the year as Earth orbits
the Sun, with longer days in the summer and shorter days in the winter.

iii. Some stars and/or groups of stars (limited to constellations) can be
visible in the sky all year, while others appear only at certain times of
the year.

iv. Similarities and differences in the timing of observable changes in
shadows, daylight, and the appearance of stars show that events occur
at different rates (for example: Earth rotates on its axis once a day,
while its orbit around the Sun takes a full year).

5-ESS1-2 Academic Language

Question/Sentence Stems

e By observing the pattern of the Sun, I/we can tell

e Theobserved patternof __ supports the conclusionthat

e _ (timeinterval)changesin/of ____ ,l/wecanpredictthat___
Terminology to Support Student Discourse about Phenomena
*Teaching words or concepts in isolation or prior to experiences that give context

(frontloading) deprives students of sense-making opportunities that lead to a greater
depth of conceptual understanding.

e axis e planet
e constellation e revolves
e east e rotation
e north e south
e North Pole e South Pole
e observe e stars
e orbit e west
e patterns
Fifth Grade Performance Targets for use 2026-2027 Page 30

July 13, 2026



ESS2 - Earth’s Systems

5-ESS2-1. Develop a model using an example to describe ways the geosphere,
biosphere, hydrosphere, and/or atmosphere interact.

Clarification Statement: Examples could include the influence of the ocean on
ecosystems, landform shape, and climate; the influence of the atmosphere on
landforms and ecosystems through weather and climate; and the influence of
mountain ranges on winds and clouds in the atmosphere. The geosphere,
hydrosphere, atmosphere, and biosphere are each a system.

State Assessment Boundary: Assessment is limited to the interactions of two

systems at atime.

Science and
Engineering
Practices

Disciplinary Core ldeas

Crosscutting Concepts

Developing and
Using Models

Modeling in 3-5 builds
on K-2 experiences
and progresses to
building and revising
simple models and
using models to
represent events and
design solutions.

Develop a model using
an example to describe
a scientific principle.

ESS2.A: Earth Materials and
Systems

Earth’s major systems are the
geosphere (solid and molten rock,
soil, and sediments), the
hydrosphere (water and ice), the
atmosphere (air), and the biosphere
(living things, including humans).
These systems interact in multiple
ways to affect Earth’s surface
materials and processes. The ocean
supports a variety of ecosystems
and organisms, shapes landforms,
and influences climate. Winds and
clouds in the atmosphere interact
with the landforms to determine
patterns of weather.

Systems and System
Models

A system can be
described in terms of its
components and

their interactions.
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Observable features of student performance by the end of the course:

1. Components of the model
a. Students develop/use a model-to describe ways that the geosphere,
biosphere, hydrosphere, and/or atmosphere interact and identify and
describe the relevant components, including:
i. geosphere (limited to solid and molten rock, soil, sediment,
continents, mountains),
ii. hydrosphere (limited to water and ice in the form of rivers, lakes, glaciers),
iii. atmosphere (limited to wind, oxygen, water), and
iv. biosphere (limited to plants, animals [including humans]).
2. Relationships
a. Students develop/use a model to represent and describe relationships within
and between the parts of the Earth systems identified in the model that are
relevant to the example (for example: the atmosphere and the hydrosphere
interact by exchanging water through evaporation and precipitation; the
hydrosphere and atmosphere interact through air temperature changes,
which lead to the formation or melting of ice, etc.).
3. Connections
a. Students develop/use a model to describe a variety of ways in which the
parts of two major Earth systems interact to affect the Earth’s surface
materials and processes. Students use the model to describe how parts of
an individual Earth system:
i. work together to affect the functioning of that Earth system, and
ii. contribute to the functioning of the other relevant Earth system.
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5-ESS2-1 Academic Language

Question/Sentence Stems

e The key components of the system are
e |nthe system, and interactin

e Ifl/you change in the system,

e Matter cycles within the system.

e Energyflows within the system.

Terminology to Support Student Discourse about Phenomena

*Teaching words or concepts in isolation or prior to experiences that give context

will occur.

(frontloading) deprives students of sense-making opportunities that lead to a greater

depth of conceptual understanding.

e atmosphere
e biosphere

e energy

e geosphere
e hydrosphere

e interact
e matter
e system
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5-ESS2-2. Describe and graph the amounts of saltwater and fresh water in various
reservoirs to provide evidence about the distribution of water on Earth.

State Assessment Boundary: Assessment is limited to oceans, lakes, rivers,
glaciers, ground water, and polar ice caps, and does not include the atmosphere.

Science and Engineering
Practices

Disciplinary Core Ideas

Crosscutting Concepts

Using Mathematics and
Computational Thinking

Mathematical and
computational thinking in 3-5
builds on K-2 experiences and
progresses to extending
quantitative measurements
to a variety of physical
properties and using
computation and
mathematics to analyze data
and compare alternative
design solutions.

Describe and graph quantities
such as area and volume to
address scientific questions.

ESS2.C: The Roles of Water
in Earth’s Surface
Processes

Nearly all of Earth’s
available wateris in the
ocean. Most freshwaterisin
glaciers or underground;
only a tiny fraction is in
streams, lakes, wetlands,
and the atmosphere.

Scale, Proportion, and
Quantity

Standard units are used
to measure and
describe physical
quantities such as
weight and volume.

*The exclusion of the atmosphere in the State Assessment Boundary is in direct conflict
with the DCI foundation statement. Students should have the opportunity to make sense
of the total distribution of water on Earth.

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

1. Representation

a. Students graph data (using appropriate units) about the amount of salt water
and the amount of fresh water in each of the following reservoirs, as well as
in all the reservoirs combined:

i. atmosphere,
ii. glaciers,

iii. ground water,
iv. lakes,

V. oceans,

vi. polarice caps, and

vii. rivers.
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2. Mathematical/computational analysis

a. Students use graphs of the relative amounts of total salt water and total

fresh water in each of the reservoirs to describe that:
i. most of the water on Earth is found in the oceans,

ii. most of the Earth’s fresh water is stored in glaciers or underground, and
iii. asmall fraction of fresh water is found in lakes, rivers, wetlands, and

the atmosphere.

5-ESS2-1 Academic Language

Question/Sentence Stems

Terminology to Support Student Discourse about Phenomena

*Teaching words or concepts in isolation or prior to experiences that give context

The quantity of and can be compared.

What is the proportion of that are

To understand the phenomenon of
model.

, I/we can use a scale of

in our

(frontloading) deprives students of sense-making opportunities that lead to a greater
depth of conceptual understanding.

atmosphere
compare
distribution
fraction
freshwater
glaciers
ground water
hydrosphere
lake

model

ocean
percentage
polarice caps
proportion
quantity
reservoir
river
saltwater
scale
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ESS3 - Earth and Human Activity

5-ESS3-1. Evaluate potential solutions to problems that individual communities face in
protecting the Earth’s resources and environment.

Science and

Evaluating, and
Communicating
Information

Obtaining, evaluating,
and communicating
information in 3-5
builds on K-2
experiences and
progresses to
evaluating the merit
and accuracy of ideas
and methods.

Obtain and combine
information from
books and/or other
reliable media to
explain phenomena
or solutionsto a
design problem.

Systems

Human activities in agriculture,
industry, and everyday life have had
major effects on the land, vegetation,
streams, ocean, air, and even outer
space. Butindividuals and communities
are doing things to help protect Earth’s
resources and environments.

ETS1.B: Developing Possible
Solutions

Research on a problem should be
carried out before beginning to design
a solution. Testing a solution involves
investigating how well it performs
under a range of likely conditions.

ETS2.B: Influence of Engineering,
Technology, and Science on Society
and the Natural World

Engineers improve existing technologies
or develop new ones to increase their
benefits, to decrease known risks, and
to meet societal demands.

Engineering Disciplinary Core ldeas Crosscutting Concepts
Practices
Obtaining, ESS3.C: Human Impacts on Earth Systems and System

Models

A system can be
described in terms of its
components and

their interactions.

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

1. Obtaining information
a. Students use grade-appropriate texts and other reliable media to obtain the
following scientific information:
i. ahuman activity (for example: in agriculture, industry, everyday life,
etc.) that affects the Earth’s resources and environments and
ii. how a community uses scientific ideas to protect a given natural
resource and the environment in which the resource is found.
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2. Evaluating information
a. Students synthesize information from at least two sources to provide and
describe evidence about:

i. positive and negative effects on the environment because of human
activities and

ii. how individual communities can use scientific ideas and a scientific
understanding of interactions between components of environmental
systems to protect a natural resource and the environment in which
the resource is found.

5-ESS3-1 Academic Language

Question/Sentence Stems

e The key components of the systemare

e Inthesystem,_  and___ interactin___ way.

e Ifl/youchange___ inthesystem,___ willoccur.
Terminology to Support Student Discourse about Phenomena

*Teaching words or concepts in isolation or prior to experiences that give context
(frontloading) deprives students of sense-making opportunities that lead to a greater
depth of conceptual understanding.

e conserve

e constraints

e criteria

e data

e environment

e evaluate

e impact

e interact

e optimal solutions
e proposed solutions
e resources

e system
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Appendix A: Fith Grade Vertical Articulation of Disciplinary Core Idea Instructional Focus Statements

This appendix presents the vertical articulation of Disciplinary Core Idea (DCI) Aligned Instructional Focus statements found
in the Vertical Articulations on the Science Instructional Resources webpage. Itis intended to help educators understand
how conceptual understanding develops across grade levels and courses and how current learning connects to both prior
and future instruction.

This appendix is designed to support instructional planning, curriculum alighment, and understanding of the broader
progression of science concepts across grades and courses.

Instructional Focus statements clarify content expectations associated with a Performance Expectation but should be
considered alongside the associated Science and Engineering Practices (SEPs) and Crosscutting Concepts (CCCs).

The appendix is organized by Performance Expectation (PE) and associated DCI, using the following format:
Domain Core Idea
Performance Expectation

Disciplinary Core ldea

Previous Learning Current Grade Future Learning

. . e DCI Aligned Instructional Focus statements
e Related DCI Alighed Instructional

. for the current grade are presented in this e Related DCI Aligned Instructional Focus
Focus statements from earlier ]
. . column. If a statement aligns to more than statements from future grades and courses
grades are presented in this . . ) ]
. one PE, the applicable PE code(s) follows are presented in this column to illustrate
column to illustrate the conceptual .
the statement. Only relevant Extended how the concept develops over time.

foundations of the current learning. .
Knowledge statements are included.

The appendix is not intended to represent a complete curriculum or pacing guide. Rather, it provides a conceptual map of how
the knowledge and understandings associated with a DCI progress across grades, courses, and content.
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PS1 - Matter and Its Interactions

5-PS1-1. Develop a model to describe that matter is made of particles too small to be seen.

PS1.A: Structure and Properties of Matter

Second Grade

Fifth Grade

Sixth and Seventh Grade

e Demonstrate how objects made from a
small set of pieces can be taken apart
and reassembled into new objects with
different characteristics.

e Explain that matter continues to exist
when divided into pieces too small to be

visible, supported by observable evidence.

e Explain how collisions of moving gas
particles with surfaces produce
observable effects such as pressure or
expansion, providing evidence that gases
are matter.

Extended Knowledge
e Recognize that matter persists when it
is no longer visible by analyzing
observable effects. (5-PS1-2

Sixth Grade

Describe how differences in particle
spacing and motion account for the
properties of solids, liquids, and gases.
Explain qualitatively that the pressure of a
gas is dependent on the number of
particles and the average kinetic energy
of those particles.

Seventh Grade

Explain how differences in atomic
composition and the ways atoms combine
account for different pure substances.
Distinguish between substances
composed of discrete molecules and
substances composed of extended
repeating structures such as crystals.

Fifth Grade Performance Targets for use 2026-2027

July 13, 2026

Page 40



5-PS1-2. Measure and graph quantities to provide evidence that regardless of the type of change that occurs when

heating, cooling, or mixing substances, the total weight [sic] of matter is conserved.

PS1.A: Structure and Properties of Matter

Second Grade

Fifth Grade

Seventh Grade

e Compare how observable properties of
the same material change when warmed
or cooled, including changes between
solid and liquid states.

e Explain that the total amount of matter
remains the same when matter is heated,
cooled, mixed, or changes form.

Extended Knowledge
e Recognize that matter persists when itis
no longer visible by analyzing observable
effects. (5-PS1-1)

PS1.B Chemical Reactions

Describe chemical reactions as
processes in which atoms are rearranged
into new molecules while conserving the
number of each type of atom and the
total mass.

PS1.B: Chemical Reactions

Second Grade

Fifth Grade

Seventh Grade

e Compare how heating and cooling
change the observable properties of
different familiar materials.

e Differentiate between reversible and
nonreversible changes by determining
whether materials return to their original
form under ordinary conditions.

e Recognize that matter is conserved
during changes or reactions, including
reactions, even when materials change
form or seem to “disappear.”

Extended Knowledge
e Explain that matteris conserved across
heating, cooling, dissolving, and reactions
by comparing total amounts of materials
before and after changes. (5-PS1-4)

Analyze whether a change forms new
molecules by comparing characteristic
properties (for example: boiling point,
density, flammability, melting point, odor,
and solubility) of reactants and products.
Describe chemical reactions as
processes in which atoms are rearranged
into new molecules while conserving the
number of each type of atom and the
total mass.
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ETS2.A: Interdependence of Science, Engineering, and Technology

Third and Fourth Grade

Fifth Grade

Seventh Grade

Third Grade

Identify the scientific idea that supports a
design feature.

Explain how a design feature reflects or
uses a scientific idea.

Compare design features to determine
which aligns with a given scientific idea.

Fourth Grade

Identify science concepts that should guide
a classroom communication design.
Identify scientific concepts from trusted
sources to provide evidence about
natural resources.

Compare designs by matching features to
scientific ideas.

Select the measurement instrument that
matches the question about properties of
matter (mass, volume, or temperature).
(5-PS1-3)

Organize measurements by property to
contrast before-and-after changes in
states of matter. (5-PS1-3)

Evaluate how better precision or a better
fit tool would strengthen the conclusion.
(5-PS1-3)

Extended Knowledge

Identify a situation where using a more
precise tool would likely change the
answer and explain how the conclusion
would be more confident. (5-PS1-3)
Recognize one everyday constraint (time,
cost, availability) that affects tool choice
and note the likely impact on the quality
of the data. (5-PS1-3)

Explain how advances in measurement
technologies improve observations of
phenomena such as particle motion
and temperature.

Describe how different technologies
provide different types or scales of
information in scientific investigations.
Explain how improved measurements
can refine scientific understanding.
Explain how scientific discoveries can
lead to new or improved technologies.
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5-PS1-3. Make observations and measurements to identify materials based on their properties.

PS1.A: Structure and Properties of Matter

Second Grade Fifth Grade Sixth and Seventh Grade

Sixth Grade
e Describe how differences in particle

e Classify materials based on observable spacing and mot.ion a'cc?unt forthe
properties such as color, hardness, + Classity materials by comparing properties of solids, liquids, and gases.

texture, or flexibility. } Seventh Grade

the same material change when warmed e Analyze multiple measurable properties comp?smon and the W?YS atoms

or cooled, including changes between combine account for different pure

to distinguish among solids, liquids, and
gases at the observable scale, without

solid and liquid states. substances.

e Explain how observable properties of - , , * Analyze characteristic physical and
explaining particle mechanisms.

materials make them suitable for specific chemical properties (for example: boiling

familiar purposes. point, density, flammability, melting

point, odor, and solubility) to identify and
distinguish pure substances.
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ETS2.A: Interdependence of Science, Engineering, and Technology

Third and Fourth Grade

Fifth Grade

Seventh Grade

Third Grade

Identify the scientific idea that supports a
design feature.

Explain how a design feature reflects or
uses a scientific idea.

Compare design features to determine
which aligns with a given scientific idea.

Fourth Grade

Identify science concepts that should guide
a classroom communication design.
Identify scientific concepts from trusted
sources to provide evidence about
natural resources.

Compare designs by matching features to
scientific ideas.

Select the measurement instrument that
matches the question about properties of
matter (mass, volume, or temperature).
(5-PS1-2)

Organize measurements by property to
contrast before-and-after changes in
states of matter. (5-PS1-2)

Evaluate how better precision or a better
fit tool would strengthen the conclusion.
(5-PS1-2)

Extended Knowledge

Identify a situation where using a more
precise tool would likely change the
answer and explain how the conclusion
would be more confident. (5-PS1-2)
Recognize one everyday constraint (time,
cost, availability) that affects tool choice
and note the likely impact on the quality
of the data. (5-PS1-2)

Explain how advances in measurement
technologies improve observations of
phenomena such as particle motion
and temperature.

Describe how different technologies
provide different types or scales of
information in scientific investigations.
Explain how improved measurements
can refine scientific understanding.
Explain how scientific discoveries can
lead to new or improved technologies.

Fifth Grade Performance Targets for use 2026-2027

July 13, 2026

Page 44



5-PS1-4. Conduct an investigation to determine whether the mixing of two or more substances results in new

substances.

PS1.B: Chemical Reactions

Second Grade

Fifth Grade

Seventh Grade

e Compare how heating and cooling
change the observable properties of d
different familiar materials.

e Differentiate between reversible and
nonreversible changes by determining
whether materials return to their original
form under ordinary conditions. .

Explain that mixing two or more
substances may result in a new substance
with different properties, but that not all
mixtures result in new substances.
Compare the properties of starting
materials and resulting materials to
determine whether a new substance
has formed.

Extended Knowledge

Explain that matter is conserved across
heating, cooling, dissolving, and reactions
by comparing total amounts of materials
before and after changes. (5-PS1-2)

Analyze whether a change forms new
molecules by comparing characteristic
properties (for example: boiling point,
density, flammability, melting point, odor,
and solubility) of reactants and products.
Describe chemical reactions as
processes in which atoms are rearranged
into new molecules while conserving the
number of each type of atom and the
total mass.

Fifth Grade Performance Targets for use 2026-2027
July 13, 2026

Page 45



PS2 - Motion and Stability: Forces and Interactions

5-PS2-1. Support an argument that the gravitational force exerted by Earth on objects is directed down.

PS2.B: Types of Interactions

Third Grade

Fifth Grade

Eighth Grade

e Explain that electric and magnetic
interactions can occur without contact,
acting at a distance.

e Describe that Earth’s gravity is a force that
pulls objects near Earth’s surface toward
Earth’s center without requiring contact.

Extended Knowledge
e Recognize that all unsupported objects
near Earth’s surface fall toward Earth due
to gravity, regardless of their mass
(ignoring air resistance).

Explain that gravitational interactions are
attractive and depend on the masses of
objects and the distance between them,
influencing large-scale structures and
motion patterns in the universe.

Explain that gravitational, electric, and
magnetic interactions act through fields
that extend through space and are inferred
from their effects on a test object.
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PS3 - Energy

5-PS3-1. Use models to describe that energy in animals’ food (used for body repair, growth, motion, and to maintain
body warmth) was once energy from the sun.

PS3.D: Energy in Chemical Processes and Everyday Life

Fourth Grade Fifth Grade Seventh Grade

e Explain that photosynthesis is a chemical
process that requires energy input from
sunlight to form sugars and release oxygen.

e Identify that plants capture sunlight and
store that energy in food.
e Explain that animals obtain energy by

eating plants or other animals.

e Recognize that the phrase “produce chemical process that uses oxygen to
q e Demonstrate that energy flows l dch l ;
energy” means converting stored ener, o release stored chemical energy from
gy g 8y qualitatively from the Sun to plants and gY )
sugars and produces carbon dioxide.

e Describe that cellular respirationis a

into a desired form, not creating energy. then to animals.

e Demonstrate that energy flows
qualitatively from sunlight - stored
chemical energy in sugars > usable

energy released during respiration.

Extended Knowledge
e Differentiate energy flow from matter cycling
using simple diagrams or labels only.
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LS1.C: Organization for Matter and Energy Flow in Organisms

Kindergarten

Fifth Grade

Seventh Grade

e |dentify what animals need to live and grow.

e Distinguish where animals obtain food
(plants, animals, or both).

e |dentify simple patterns in what different *

animals eat.

Explain that food provides animals with
materials for repair and growth and with
energy for body warmth and motion.

Extended Knowledge

Recognize that different food types
can supply different amounts of
matter and energy, without explaining
internal processes.

Recognize that plants, algae, and many
microorganisms carry out photosynthesis.
Explain that photosynthetic organisms
use light energy, carbon dioxide, and
water to make sugars and release oxygen.
Describe how sugars made by producers
supply matter and energy for producers
and consumers.

Explain that food is broken down and
rearranged inside organisms to support
growth or release energy, with matter
conserved and energy transferred during
these chemical reactions.
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LS1 - From Molecules to Organisms: Structures and Processes

5-LS1-1. Support an argument with evidence that plants obtain materials they need for growth mainly from air and

water.

LS1.C: Organization for Matter and Energy Flow in Organisms

Kindergarten and Second Grade

Fifth Grade

Seventh Grade

Kindergarten (LS1.C: Organization for Matter
and Energy Flow in Organisms)
e Identify what plants need to live and grow.

Second Grade (LS2.A Interdependent
Relationships in Ecosystems) °
e Identify that plants need air, water,
minerals in soil, and light to grow.
e Recognize thatchanges in light or water .
availability can affect how well a plant grows.

Distinguish materials essential for plant
growth from those that provide support,
emphasizing that most plant mass comes
from air and water rather than soil.

Extended Knowledge

Recognize that some plants can grow
without soil when air, water, and light are
available (for example, hydroponics).
Understand that different environmental
conditions can influence how quickly a
plant grows.

Recognize that plants, algae, and many
microorganisms carry out photosynthesis.
Explain that photosynthetic organisms
use light energy, carbon dioxide, and
water to make sugars and release oxygen.
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LS2 - Ecosystems: Interactions, Energy, and Dynamics

5-LS2-1. Develop a model to describe the movement of matter among plants, animals, decomposers, and the

environment.

LS2.A: Interdependent Relationships in Ecosystems

Second Grade Fifth Grade

Seventh Grade

e Distinguish producers, consumers, and
decomposers by how each obtains matter.

e Explainthat the food of almost any
animal can be traced back to plants,
either directly or through other animals
using food chains.

Identify that plants need air, water,
minerals in soil, and light to grow.

Explain that different plants grow better in
different conditions because they have
different needs for light and water.

Describe a healthy ecosystem as one
in which multiple species are able to
meet their needs through stable
patterns of interactions.

Explain that newly introduced species
can alter existing interactions and disrupt
ecosystem balance.

Extended Knowledge

Recognize that changes to one group of
organisms can affect other organisms’ ability
to meet their needs within a food chain.

Define resources (biotic and abiotic)
and explain that access to resources
limits organism and population growth
and reproduction.

Relate changes in resource availability to
changes in organism growth and
population size.

Explain how organisms with similar
resource requirements compete for
limited resources, constraining
population size.

Describe common interaction types;
competition, predation, and mutualism;
and the general population trends each
tends to produce.
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LS2.B: Cycles of Matter and Energy Transfer in Ecosystems

K-2

Fifth Grade

Seventh Grade

e This grade band does notinclude LS2.B
Cycles of Matter and Energy in
Ecosystems. Students build J
understanding of organism needs and
basic interdependence as described in
LS71 and LS2.A, while concepts of matter °
cycling and energy transfer within
ecosystems are deferred to Grade 5.

Describe that matter cycles among plants,
animals, decomposers (microbes and
fungi), and the environment as organisms
obtain materials and release waste.
Explain that decomposers break down
dead organisms and recycle matter to
the environment.

Recognize that plants transform matter
from air and water into plant matter that
can become food for animals.

Describe that consumption moves matter
from one part of the system to another.

Explain how matter and energy move
through food webs in ecosystems.
Explain that matter and atoms cycle
between living organisms and nonliving
parts of ecosystems, including transfers
to and from the physical environment.
Explain that decomposers recycle
materials from dead organisms back to
soil or water for reuse by other organisms.
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ESS1 - Earth’s Place in the Universe

5-ESS1-1. Support an argument with evidence that the apparent brightness of the sun compared to other stars is due to
their relative distances from Earth.

ESS1.A: The Universe and Its Stars

First Grade Fifth Grade Eighth Grade

e Identify the Sun as a star observed
from Earth.

e Compare the apparent brightness and
e Compare which objects are visible in the

) ) apparent size of the Sun and other stars e Demonstrate patterns in the apparent
sky during the day versus at night. .
5 b6 ob bl o as observed from Earth. motion of the Sun, Moon, and stars as
* escribe observable patterns in the e Explain that differences in how stars observed from Earth using a model.
apparent motion of the Sun, Moon, and . . . .
appear are due to their relative distances e |dentify Earth as part of a solar system
stars across the day and night. - .
. N from Earth. within the Milky Way galaxy.
e Use observed patterns in the positions of . . .
. Extended Knowledge e Explain that the Milky Way is one of many
the Sun and Moon to predict future L .
e Recognize that stars vary greatly in their galaxies in the universe.

appearances n the sky. distances from Earth

e Distinguish between a star’s apparent
brightness or size and its actual size.
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5-ESS1-2. Represent data in graphical displays to reveal patterns of daily changes in length and direction of shadows,

day and night, and the seasonal appearance of some stars in the night sky.

ESS1.B: Earth and the Solar System

First Grade Fifth Grade

Eighth Grade

e Explain patterns of day and night as aresult
of Earth’s rotation relative to the Sun.

e Explain how the position of the Sun in the
sky changes throughout the day due to
Earth’s rotation.

e Analyze daily changes in the length and
direction of shadows based on the
position of the Sun in the sky.

e Describe changes in the amount of daylight «  Explain how the positions of Earth, the

observed at different times of the year. .
y Moon, and the Sun change over time due

e Compare days with longer amounts of . . .

to their motions in space.
daylight to days with shorter amounts of
daylight.

e Use observations across the year to

e Compare seasonal patterns in the
visibility of stars based on Earth’s

position in its orbit around the Sun.
relate daylight patterns to time of year.
Extended Knowledge

e Recognize that different locations on Earth
experience different patterns of day and
night due to Earth’s shape and rotation.

e Recognize that different locations on
Earth experience different seasonal
patterns of star visibility due to Earth’s
position in its orbit.

Identify the major components of the
solar system (Earth, Sun, Moon, etc.).
Explain how the relative positions of Earth,
the Moon, and the Sun result in tides,
seasons, moon phases, and eclipses.
Relate Earth’s axial tilt and orbit to seasonal
patterns in different hemispheres.

Explain that gravity acts as the
interaction that holds objects in the
solar system in orbit.
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ESS2 - Earth’s Systems

5-ESS2-1. Develop a model using an example to describe ways the geosphere, biosphere, hydrosphere, and/or

atmosphere interact.

ESS2.A: Earth Materials and Systems

Second and Fourth Grade

Fifth Grade

Sixth Grade

Second Grade .
e Describe how wind and water can change
the shape of land.
e Compare different ways land changes U
caused by wind or water can be slowed
or prevented. °
e Explain how some actions reduce
changes to land caused by wind or water
more effectively than others. °

Fourth Grade
e Recognize that weathering breaks Earth
materials into smaller pieces, while
erosion moves those materials from .
place to place.
e Describe observable effects of

weathering on rocks, soils, and °
sediments caused by water, ice, wind, or
vegetation.

e Describe observable effects of erosion .

by water, ice, or wind on Earth’s
surface materials.

Identify Earth’s major systems as the
geosphere, hydrosphere, atmosphere,
and biosphere.

Describe examples of interactions among
Earth’s systems.

Relate interactions among Earth’s
systems to changes in landforms,
movement of water, and living things.
Describe how interactions between the
ocean, atmosphere, and land influence
weather patterns and surface conditions.

Extended Knowledge

Recognize that interactions among
Earth’s systems can affect areas beyond
a single location.

Describe that changes in one Earth
system can lead to changes in other
systems over time.

Recognize that humans are part of the
biosphere and interact with other
Earth systems.

Explain Earth processes by relating
energy flow and matter cycling within and
among Earth’s systems.

Identify Earth’s interior and the Sun as the
primary sources of energy driving Earth
system processes.

Explain how matter cycles through
Earth’s systems using the rock cycle as
an example of how materials change form
over time.

Relate energy flow to processes such as
melting, weathering, erosion,
compaction, and metamorphism that
drive changes in Earth’s materials.
Compare how interactions among Earth’s
systems, including those involved in the
rock cycle, operate across different
spatial and temporal scales.
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5-ESS2-2. Describe and graph the amounts of saltwater and fresh water in various reservoirs to provide evidence about

the distribution of water on Earth.

ESS2.C: The Roles of Water in Earth’s Surface Processes

Second Grade

Fifth Grade

Sixth Grade

e |dentify places on Earth where water is
found, including oceans, rivers, lakes,

and ponds.

e Describe different kinds of bodies of
water based on observable features.

e Describe that water exists in different
forms, including liquid water and solid ice.

Describe how Earth’s water is distributed
among oceans, glaciers, groundwater,
surface water, and the atmosphere.
Describe that nearly all of Earth’s water is
found in the oceans.

Compare the relative amounts of
freshwater found in glaciers,
underground, on Earth’s surface, and in
the atmosphere.

Extended Knowledge

Compare surface freshwater sources
to frozen freshwater sources in terms
of accessibility.

Identify that freshwater availability varies
by location based on where water is
stored on Earth.

Explain how the movement of water on
land and underground contributes to
weathering and erosion that change
Earth’s surface features and create
underground formations.

Explain how water cycles among land,
oceans, and the atmosphere, including
changes in form and location over time.
Identify sunlight and gravity as the
primary factors that drive water
movement and cycling on Earth.

Relate wind, landforms, and ocean
temperatures to patterns of water
movement in the atmosphere.

Relate patterns of atmospheric water
movement to differences in local
weather conditions.
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ESS3 - Earth and Human Activity

5-ESS3-1. Evaluate potential solutions to problems that individual communities face in protecting the Earth’s resources
and environment.

ESS3.C: Human Impacts on Earth Systems

Second Grade

Fifth Grade

Seventh Grade

Identify examples of human activities that
cause quick changes and those that
cause slow changes to the environment.
Describe how making different choices
can change how quickly or slowly people
affect their surroundings.

Describe how human activities in
agriculture, industry, and daily life can
affect land, vegetation, water, air, and
living things.

Identify patterns linking human activities
to observable changes in Earth’s surface,
water systems, and air quality.

Describe that human impacts on Earth
systems can be beneficial or harmful.
Describe examples of ways individuals and
communities use science ideas to protect
Earth’s resources and environments.

Extended Knowledge

Recognize that some human impacts on
Earth systems occur locally, while others
affect larger regions.

Identify that actions taken to protect the
environment can influence future conditions.

Describe how human activities have
altered Earth’s biosphere, including
damage to or loss of natural habitats.
Relate increases in human population
and resource consumption to changes in
biodiversity, ecosystem stability, and
resource availability.

Explain how human-caused
environmental changes can have
different effects, both negative and
positive, on different living things.
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ETS1.B: Developing Possible Solutions

Second and Fourth Grade

Fifth Grade

Future Learning

Second Grade

Create a labeled representation that
shows the parts of a possible solution
and describe what each part does.
Compare two design ideas by matching
visible features to the stated need.
Explain why one specific feature better
fits the stated need.

Decide which single feature to adjust first
to better meet the need without adding
new parts and give one simple reason.

Fourth Grade

Create a design solution that can be used
to gather evidence about how well it
solves a problem.

Compare proposed solutions by
matching each to the stated criteria and
constraints and noting any mismatch.
Explain which feature(s) most support
better performance using
grade-appropriate evidence.

Evaluate and communicate one targeted
change that would strengthen the next

version while staying within the same limits.

Create a design solution that can be used
to gather evidence about how well it
solves a problem.

Identify important information about the
stated problem from provided sources
and name the specific need the solution
must address.

Compare proposed solutions by aligning
how each meets the given criteria and
constraints across the likely conditions.
Identify which criterion (effectiveness, cost,
environmental impact) should take top
priority for this problem and explain why.
Explain which solution best fits the
high-priority criteria qualitatively.
Evaluate one targeted revision that would
improve performance in more than one
condition while staying within the
constraints.

Extended Knowledge

Recognize when two options could be
combined and name the single feature
from each that should be kept to better fit
the criteria.

ETS1.Bis connected to Earth and Space
Science in Grade 5 through solutions
related to human impacts on Earth
systems. Future learning associated with
ETS1.B is not explicitly articulated within
Earth and Space Science again until high
school, where students evaluate and
refine solutions to complex Earth and
space science problems using criteria,
constraints, and trade-offs.
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ETS2.B: Influence of Engineering, Technology, and Science on Society and the Natural World

Second, Third, and Fourth Grade

Fifth Grade

Sixth Grade

Second Grade

Identify a technology that changes a local
natural place.

Sort solutions as increasing benefits or
reducing harm for the same local need.
Explain how a stated technology affects
natural materials or features qualitatively.

Third Grade

Identify how a current technology helps
people for a stated need (safety,
communication, mobility).

Compare two options by assessing the
benefits and risks for the same need.

Explain which option better addresses the need.
Evaluate one small improvement that would
increase benefit or reduce risk.

Fourth Grade

Select a familiar technology for the stated
need and describe what it aims to improve.
Contrast two versions by matching features to
benefit and risk categories.

Explain how a simple feature change could
increase the benefit or lower a risk without
adding new mechanisms.

Determine which version better meets the
changing need and state one trade-off accepted.

Identify the environmental problem and
the need the technology should meet.
Compare two technologies by aligning
expected effectiveness, cost, and

environmental effects for the same problem.

Explain which option best fits the
need qualitatively.

Appraise one revision to the preferred
option that would improve fit while noting
a simple trade-off.

Extended Knowledge

Identify which criterion (effectiveness,
cost, impact) should take top priority for
this community and explain why.

Identify how local needs, values, and
priorities shape which technologies are
used in different places.

Classify examples of technology use by
regional factors such as climate,
available natural resources, and
economic conditions.

Explain how a new scientific finding can
shift which technology is adopted or
adapted in a community.

Analyze how a limitation (cost, materials,
environmental risk) changes whether a
technology is practical in the stated context.
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