MS-ESS1-3 Earth's Place in the Universe
Students who demonstrate understanding can:
MS-ESS1-3. Analyze and interpret data to determine scale properties of objects in the solar system. [Clarification

Statement: Emphasis is on the analysis of data from Earth-based instruments, space-based
telescopes, and spacecraft to determine similarities and differences among solar system
objects. Examples of scale properties include the sizes of an object’s layers (such as crust and
atmosphere), surface features (such as volcanoes), and orbital radius. Examples of data include
statistical information, drawings and photographs, and models.] [Assessment Boundary:
Assessment does not include recalling facts about properties of the planets and other solar system
bodies.]
The performance expectation above was developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices

Disciplinary Core Ideas

Analyzing and Interpreting Data
Analyzing data in 6–8 builds on K–5
experiences and progresses to extending
quantitative analysis to investigations,
distinguishing between correlation and
causation, and basic statistical techniques
of data and error analysis.
 Analyze and interpret data to determine
similarities and differences in findings.

ESS1.B: Earth and the Solar
System
 The solar system 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
gravitational pull on them.

Crosscutting Concepts
Scale, Proportion, and Quantity
Time, space, and energy phenomena
can be observed at various scales
using models to study systems that are
too large or too small.



-----------------------------Connections to
Engineering,Technology,
and Applications of Science
Interdependence of Science,
Engineering, and Technology
 Engineering advances have led to
important discoveries in virtually every
field of science and scientific
discoveries have led to the
development of entire industries and
engineered systems.

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

2

Organizing data
a Students organize given data on solar system objects (e.g., surface features, object layers, orbital
radii) from various Earth- and space-based instruments to allow for analysis and interpretation (e.g.,
transforming tabular data into pictures, diagrams, graphs, or physical models that illustrate changes
in scale).
b Students describe that different representations illustrate different characteristics of objects in the
solar system, including differences in scale.
Identifying relationships
a Students use quantitative analyses to describe similarities and differences among solar system
objects by describing patterns of features of those objects at different scales, including:
i.
Distance from the sun.
ii.
Diameter.
iii.
Surface features (e.g., sizes of volcanoes).
iv.
Structure.
v.
Composition (e.g., ice versus rock versus gas).
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b

3

Students identify advances in solar system science made possible by improved engineering (e.g.,
knowledge of the evolution of the solar system from lunar exploration and space probes) and new
developments in engineering made possible by advances in science (e.g., space-based telescopes
from advances in optics and aerospace engineering).
Interpreting data
a Students use the patterns they find in multiple types of data at varying scales to draw conclusions
about the identifying characteristics of different categories of solar system objects (e.g., planets,
meteors, asteroids, comets) based on their features, composition, and locations within the solar
system (e.g., most asteroids are rocky bodies between Mars and Jupiter, while most comets reside in
orbits farther from the sun and are composed mostly of ice).
b Students use patterns in data as evidence to describe that two objects may be similar when viewed
at one scale (e.g., types of surface features) but may appear to be quite different when viewed at a
different scale (e.g., diameter or number of natural satellites).
c Students use the organization of data to facilitate drawing conclusions about the patterns of scale
properties at more than one scale, such as those that are too large or too small to directly observe.

June 2015

Page 2 of 2

