
 

 

5-ESS1-1   Earth's Place in the Universe 

Students who demonstrate understanding can: 
5-ESS1-1. Support an argument that the apparent brightness of the sun and stars is due to their relative 

distances from the Earth. [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, stage).] 

 

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 

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. 

Disciplinary Core Ideas 

ESS1.A: The Universe and its 
Stars 

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

Crosscutting Concepts 

Scale, Proportion, and Quantity 

 Natural objects exist from the 
very small to the immensely 
large. 

   

Observable features of the student performance by the end of the grade: 
1 Supported claims 

a Students identify a given claim to be supported about a given phenomenon. The claim includes the 
idea that the apparent brightness of the sun and stars is due to their relative distances from Earth.  

2 Identifying scientific evidence 

a  Students describe* the evidence, data, and/or models that support the 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. A luminous object close to a person appears much brighter and larger than a similar object 
that is very far away from a person (e.g., nearby streetlights appear bigger and brighter than 
distant streetlights). 

iv. The relative distance of the sun and stars from Earth (e.g., 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).  

3 Evaluating and critiquing evidence 

a Students evaluate the evidence to determine whether it is relevant to supporting the claim, and 

sufficient 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 reasoning to connect the relevant and appropriate evidence to the claim with 

argumentation. Students describe* a chain of reasoning that includes: 

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

ii. The sun is many times larger than Earth but appears small because it is very far away.  

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

iv. Because the sun is closer to Earth than any other star, it appears much larger and brighter 
than any other star in the sky.   

v. Because objects appear smaller and dimmer the farther they are from the viewer, other 
stars, although immensely large compared to the Earth, seem much smaller and dimmer 
because they are so far away. 

vi. Although stars are immensely large compared to Earth, they appear small and dim because 
they are so far away. 

vii. Similar stars vary in apparent brightness, indicating that they vary in distance from Earth. 
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5-ESS1-2   Earth's Place in the Universe 

Students who demonstrate understanding can: 
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: Examples of patterns could include the position and motion of Earth with respect to the sun 
and selected stars that are visible only in particular months.] [Assessment Boundary: Assessment does 
not include causes of seasons.] 

 

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 

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. 

Disciplinary Core Ideas 

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. 

Crosscutting Concepts 

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 the student performance by the end of the grade: 
1 Organizing data  

a Using graphical displays (e.g., bar graphs, pictographs), students organize data pertaining to daily 
and seasonal changes caused by the Earth’s rotation and orbit around the sun. Students organize 
data that include: 

i. The length and direction of shadows observed several times during one day. 

ii. The duration of daylight throughout the year, as determined by sunrise and sunset times.   

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. 

2 Identifying relationships 

a  Students use the organized data to find and describe* relationships within the datasets, including: 

i. The apparent motion of the sun from east to west results in patterns of changes in length 
and direction of shadows throughout a day as Earth rotates on its axis. 

ii. The length 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 (i.e., constellations) can be seen in the sky all year, while 
others appear only at certain times of the year. 

b Students use the organized data to find and describe* relationships among the datasets, including: 

i. Similarities and differences in the timing of observable changes in shadows, daylight, and 
the appearance of stars show that events occur at different rates (e.g., Earth rotates on its 
axis once a day, while its orbit around the sun takes a full year). 
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5-ESS2-1   Earth's Systems 

Students who demonstrate understanding can: 
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.] 
[Assessment Boundary: Assessment is limited to the interactions of two systems at a time.] 

 

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 

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. 

Disciplinary Core Ideas 

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. 

Crosscutting Concepts 

Systems and System 
Models 

 A system can be 
described in terms of its 
components and their 
interactions. 

 

Observable features of the student performance by the end of the grade: 
1 Components of the model 

a Students develop a model, using a specific given example of a phenomenon, to describe* ways 

that the geosphere, biosphere, hydrosphere, and/or atmosphere interact. In their model, students 

identify the relevant components of their example, including features of two of the following 

systems that are relevant for the given example: 

i. Geosphere (i.e., solid and molten rock, soil, sediment, continents, mountains). 

ii. Hydrosphere (i.e., water and ice in the form of rivers, lakes, glaciers). 

iii. Atmosphere (i.e., wind, oxygen).  

iv. Biosphere (i.e., plants, animals [including humans]). 

2 Relationships 

a  Students identify and describe* relationships (interactions) within and between the parts of the 

Earth systems identified in the model that are relevant to the example (e.g., 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). 

3 Connections 

a Students use the model to describe* a variety of ways in which the parts of two major Earth 

systems in the specific given example interact to affect the Earth’s surface materials and 

processes in that context. Students use the model to describe* how parts of an individual Earth 

system: 

i. Work together to affect the functioning of that Earth system. 

ii. Contribute to the functioning of the other relevant Earth system. 
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5-ESS2-2   Earth's Systems 

Students who demonstrate understanding can: 
5-ESS2-2. Describe and graph the amounts of salt water and fresh water in various reservoirs to provide 

evidence about the distribution of water on Earth. [Assessment Boundary: Assessment is limited to 

oceans, lakes, rivers, glaciers, ground water, and polar ice caps, and does not include the atmosphere.] 
 

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 

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. 

Disciplinary Core Ideas 

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

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

Crosscutting Concepts 

Scale, Proportion, and Quantity 

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

  

Observable features of the student performance by the end of the grade: 
1 Representation 

a Students graph the given data (using standard 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, 

to address a scientific question: 

i. Oceans. 

ii. Lakes. 

iii. Rivers. 

iv. Glaciers. 

v. Ground water. 

vi. Polar ice caps. 

2 Mathematical/computational analysis 

a  Students use the graphs of the relative amounts of total salt water and total fresh water in each of 

the reservoirs to describe* that: 

i. The majority of water on Earth is found in the oceans. 

ii. Most of the Earth’s fresh water is stored in glaciers or underground. 

iii. A small fraction of fresh water is found in lakes, rivers, wetlands, and the atmosphere. 
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5-ESS3-1   Earth and Human Activity 

Students who demonstrate understanding can: 
5-ESS3-1. Obtain and combine information about ways individual communities use science ideas to protect the 

Earth’s resources and environment. 
 

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 

Obtaining, 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 solutions to a design 
problem. 

Disciplinary Core Ideas 

ESS3.C: Human Impacts on 
Earth Systems 

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

Crosscutting Concepts 

Systems and System Models 

 A system can be described in terms 
of its components and their 
interactions. 

- - - - - - - - - - - - - - - - - - - - 

Connections to Nature of Science 
  
Science Addresses Questions About 
the Natural and Material World. 

 Science findings are limited to 
questions that can be answered with 
empirical evidence. 

  

Observable features of the student performance by the end of the grade: 
1 Obtaining information 

a 

 

 

Students obtain information from books and other reliable media about:  

i. How a given human activity (e.g., in agriculture, industry, everyday life) affects the Earth’s 
resources and environments.  

ii. How a given community uses scientific ideas to protect a given natural resource and the 
environment in which the resource is found.  

2 Evaluating information 

a  Students combine information from two or more sources to provide and describe* evidence about: 

i. The positive and negative effects on the environment as a result of human activities. 

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. 
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