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Earth’s Place in the Universe
Students who demonstrate understanding can:
MS-ESS1-1. Develop and use a model of the Earth-sun-moon system to describe the cyclic patterns of lunar phases,
eclipses of the sun and moon, and seasons. [C larification S tatement: Examples of models can be phy sical, graphical, or conceptual.]
MS-ESS1-2. Develop and use a model to describe the role of gravity in the motions within galaxies and the solar system.

[C larification S tatement: E mphasis for the model is on gravity as the force that holds together the solar sy stem and Milky Way galaxy and controls orbital motions
w ithin them. E xamples of models can be physical (such as the analogy of distance along a football field or computer visualizations of elliptical orbits) or
conceptual (such as mathematical proportions relative to the size of familiar objects such as students’ school or state).] [A ssessment Boundary: A ssessment does
not include Kepler’s Law s of orbital motion or the apparent retrograde motion of the planets as viewed from E arth.]

MS-ESS1-3.

Analyze and interpret data to determine scale properties of objects in the solar system . [C larification Statement:
E mphasis is on the analy sis of data from E arth-based instruments, space-based telescopes, and spacecraft to determine similarities and differences among solar
sy stem objects. E xamples of scale properties include the sizes of an object’s layers (such as crust and atmosphere), surface features (such as v olcanoes), and
orbital radius. E xamples of data include statistical information, drawings and photographs, and models.] [A ssessment Boundary : Assessment does not include
recalling facts about properties of the planets and other solar sy stem bodies.]

MS-ESS1-4.

Construct a scientific explanation based on evidence from rock strata for how the geologic time scale is used
to organize Earth’s 4.6-billion-year-old history . [C larification S tatement: E mphasis is on how analyses of rock formations and the fossils

they contain are used to establish relative ages of major events in E arth’s history. E xamples of Earth’s major events could range from being very recent (such as
the last Ice A ge or the earliest fossils of homo sapiens) to v ery old (such as the formation of E arth or the earliest evidence of life). E xamples can include the
formation of mountain chains and ocean basins, the evolution or extinction of particular liv ing organisms, or significant volcanic eruptions.] [A ssessment
Boundary : Assessment does not include recalling the names of specific periods or epochs and events within them.]
The performance expectations abov e w ere dev eloped using the follow ing elements from the N RC document A F ramew ork for K-12 S cience Education:

Science and Engineering Practices

Disciplinary Core Ideas

Crosscutting Concepts

Developing and Using Models
M odeling in 6–8 builds on K–5 experiences and
progresses to dev eloping, using, and revising models to
describe, test, and predict more abstract phenomena
and design sy stems.
 Dev elop and use a model to describe phenomena.
(M S -E SS1-1),(MS-ESS1-2)
A nalyzing and Interpreting Data
A nalyzing data in 6–8 builds on K–5 experiences and
progresses to extending quantitative analysis to
inv estigations, distinguishing between correlation and
causation, and basic statistical techniques of data and
error analy sis.
 A nalyze and interpret data to determine similarities
and differences in findings. (M S -ESS1-3)
C onstructing Explanations and Designing
Solutions
C onstructing explanations and designing solutions in 6–
8 builds on K–5 experiences and progresses to include
constructing explanations and designing solutions
supported by multiple sources of evidence consistent
w ith scientific ideas, principles, and theories.
 C onstruct a scientific explanation based on valid
and reliable ev idence obtained from sources
(including the students’ ow n experiments) and the
assumption that theories and law s that describe the
natural w orld operate today as they did in the past
and w ill continue to do so in the future. (M S -ESS14)

ESS1 .A: The Universe and Its Stars
 P atterns of the apparent motion of the sun, the moon, and stars in
the sky can be observ ed, described, predicted, and explained with
models. (M S -ESS1-1)
 E arth and its solar sy stem are part of the M ilky Way galaxy, which is
one of many galaxies in the univ erse. (MS-ESS1-2)
ESS1 .B: Earth and the Solar System
 The solar sy stem consists of the sun and a collection of objects,
including planets, their moons, and asteroids that are held in orbit
around the sun by its grav itational pull on them. (M S-ESS1-2),(MSE S S 1-3)
 This model of the solar sy stem can explain eclipses of the sun and
the moon. E arth’s spin axis is fixed in direction ov er the short-term
but tilted relativ e to its orbit around the sun. The seasons are a
result of that tilt and are caused by the differential intensity of
sunlight on different areas of E arth across the y ear. (M S-ESS1-1)
 The solar sy stem appears to have formed from a disk of dust and
gas, draw n together by gravity. (MS-ESS1-2)
ESS1 .C: The History of Planet Earth
 The geologic time scale interpreted from rock strata provides a way
to organize E arth’s history . Analyses of rock strata and the fossil
record prov ide only relative dates, not an absolute scale. (M S-ESS14)

P atterns
 P atterns can be used to identify causeand-effect relationships. (M S-ESS1-1)
Scale, Proportion, and Quantity
 Time, space, and energy phenomena can
be observ ed at v arious scales using models
to study sy stems that are too large or too
small. (M S -ESS1-3),(MS-ESS1-4)
Systems and System M odels
 M odels can be used to represent sy stems
and their interactions. (M S -ESS1-2)
-----------------------------------------------

C onnections to Engineering, T echnology,
and A pplications of Science
Interdependence of Science,
Engineering, and Technology
 E ngineering advances have led to
important discov eries in v irtually every
field of science and scientific discov eries
hav e led to the dev elopment of entire
industries and engineered sy stems. (M SE S S 1-3)
-----------------------------------------------

C onnections to Natur e of Science

Scientific Knowledge Assumes an Order
and C onsistency in Natural Systems
 S cience assumes that objects and events
in natural sy stems occur in consistent
patterns that are understandable through
measurement and observation. (M S-ESS11),(M S -E SS1-2)
C onnections to other DCIs in this grade-band: M S.PS2.A (M S-ESS1-1),(MS-ESS1-2); M S.PS2.B (M S-ESS1-1),(MS-ESS1-2); M S.LS4.A (M S-ESS1-4); M S.LS4.C (MS-ESS1-4);
M S.ESS2.A (M S-ESS1-3)
A rticulation of DCIs across grade-bands: 3 .PS2.A (M S-ESS1-1),(MS-ESS1-2); 3.LS4.A (M S-ESS1-4); 3 .LS4.C (MS-ESS1-4); 4 .ESS1.C (M S-ESS1-4); 5 .PS2.B (M S-ESS1-1),(MS-ESS12); 5 .ESS1.A (M S-ESS1-2); 5 .ESS1.B (MS-ESS1-1),(MS-ESS1-2),(5-ESS1-3); H S.PS1.C (MS-ESS1-4); H S.PS2.A (MS-ESS1-1),(MS-ESS1-2); H S.PS2.B (M S-ESS1-1),(MS-ESS1-2);
H S.LS4.A (M S-ESS1-4); H S.LS4.C (M S-ESS1-4); H S.ESS1.A (M S-ESS1-2); H S.ESS1.B (M S-ESS1-1),(MS-ESS1-2),(MS-ESS1-3); HS.ESS1.C (M S-ESS1-4); HS.ESS2.A (MS-ESS13),(M S -E SS1-4)

C ommon Core State S tandards Connections:
ELA /Literacy –
RST .6-8.1
RST .6-8.7
WH ST .6-8.2
SL.8 .5

C ite specific textual evidence to support analysis of science and technical texts. (M S-ESS1-3),(MS-ESS1-4)
Integrate quantitative or technical information expressed in w ords in a text w ith a v ersion of that information expressed visually (e.g., in a flow chart, diagram,
model, graph, or table). (M S -ESS1-3)
Write informativ e/explanatory texts to examine a topic and convey ideas, concepts, and information through the selection, org anization, and analysis of relevant
content. (M S -ESS1-4)
Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. (M S-ESS1-1),(MS-ESS1-2)

M athematics –
M P .2
M P .4
6 .RP.A.1

Reason abstractly and quantitatively. (MS-ESS1-3)
M odel w ith mathematics. (MS-ESS1-1),(MS-ESS1-2)
U nderstand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities. (MS-ESS1-1),(MS-ESS1-2), (MS-ESS1-3)

* The performance expectations marked w ith an asterisk integrate traditional science content w ith engineering through a P racti ce or Disciplinary C ore Idea.
The section entitled “Disciplinary Core Ideas” is reproduced verbatim from A F ramework for K -12 S cience Education: P ractices, Cross-Cutting C oncepts, and C ore Ideas. Integrated
and reprinted w ith permission from the N ational A cademy of S ciences.
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7 .RP.A.2
6 .EE.B.6
7 .EE.B.4
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Recognize and represent proportional relationships between quantities. (MS-ESS1-1),(MS-ESS1-2),(MS-ESS1-3)
U se v ariables to represent numbers and write expressions when solving a real-world or mathematical problem; understand that a v ariable can represent an
unknow n number, or, depending on the purpose at hand, any number in a specified set. (M S-ESS1-2),(MS-ESS1-4)
U se v ariables to represent quantities in a real-w orld or mathematical problem, and construct simple equations and inequalities to solve problems by reasoning
about the quantities. (M S -ESS1-2),(MS-ESS1-4)

* The performance expectations marked w ith an asterisk integrate traditional science content w ith engineering through a P racti ce or Disciplinary C ore Idea.
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