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Introduction 
This unit focuses on the scientific concept that Earth is one object in a system of many objects in space and that observations of space reveal 
predictable patterns of motion. Students will learn that humans have long wondered about our place in the universe. Much of what we know 
about the universe comes from various kinds of exploratory tools, such as telescopes and space probes, as well as human spaceflight. 
Growing scientific evidence has allowed us to comprehend that we are part of a large solar system, which lies within an even larger galaxy that 
is but one of many millions of galaxies in the universe. The sun is the closest of all stars to Earth. The sun appears to be the brightest star, but 
that is only because it is the closest from our perspective on our planet’s surface. Other stars farther away have a greater absolute brightness 
than the sun. 

Students also relate the shape and motion of Earth, as well as the force of gravity, to our understanding of our solar system. Earth rotates on 
its axis, which takes one day. Earth also orbits the sun, which takes one year. These movements can be discerned from evidence such as the 
transition from day to night, the changing location of shadows during the day, and the slow shifting of the stars in the sky during the year. The 
planets of our solar system orbit the sun due to the sun’s gravitational force. From our perspective on the surface, Earth’s gravitational force, 
which pulls toward the planet’s center, is perceived as pulling “down.” 

Note to Teachers and Curriculum Planners 

This unit introduces Grade 5 students to real-world examples and fundamental concepts that will be explored in greater depth in later grades. 
Students will learn about the system of planets that orbit our sun. The following are preliminary considerations for planning and instruction 
relative to this unit: 

• This unit introduces gravity as a pull “downward” toward the center of Earth. It engages students to think about the shape of the Earth 
and that “down” is a description depending on one’s location across our planet. Mathematical representations of gravity are not 
introduced in this unit. 

• Regarding the brightness of stars, this unit’s assessment opportunities do not include measurement of the sizes of stars and only 
require students to consider the relative distances that cause apparent brightness. Classification of stars is not considered a Grade 5 
expectation. 

• Students investigate patterns of day/night, shadow movement, and seasonal changes; however, students are not expected to explain 
the causes of the seasons at this grade level. 
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2019 CORE KNOWLEDGE 
SCIENCE SEQUENCE SUGGESTED LEARNING OBJECTIVES LANGUAGE OF INSTRUCTION 

The Sequence guidelines identify specific 
content and skills for building knowledge 
coherently from grade to grade. 

These suggested learning objectives may be modified 
to meet state and local standards as well as the needs 
of specific schools and classrooms. 

This word list provides a sampling of the vocabulary 
to which students should be repeatedly exposed 
during instruction. The list is not intended for use in 
isolated drill or memorization. 

A. Introduction to Astronomy 
● The universe 

o Astronomical distance 
measured in light years 

● Galaxies: huge collections of stars, 
dust, and gas 

o There are hundreds of 
billions of galaxies in the 
universe. 

o Our galaxy: the Milky Way 
o Andromeda Galaxy: 

nearby the Milky Way 
● Our solar system 

o Sun: source of energy 
(heat and light) 

o The eight planets: Mercury, 
Venus, Earth, Mars, 
Jupiter, Saturn, Uranus, 
Neptune 

o Other objects in space: 
dwarf planets, asteroids, 
meteors, comets 

● How we know about our solar 
system and the universe:  

o Earth-based observations 
o Space probes and space-

based telescopes (such as 
the Hubble Space 
Telescope) 

o Human space flights (such 
as Apollo 11, the first 
landing on the moon) 

 
 

● Describe three ways we know about our 
universe and solar system. 

● List the planets in our solar system in 
order of increasing distance from the sun. 

● Identify at least three different types of 
objects that can be found in our solar 
system. 

● Distinguish between the terms universe, 
galaxy, and solar system. 

● Identify our solar system as part of the 
Milky Way galaxy. 

 
 
universe 
galaxy 
star 
sun 
solar system 
planets 
orbit 
ellipse/elliptical 
revolve/revolution 
terrestrial 
dwarf planets 
asteroids 
comets 
meteors 
telescope 
Hubble Space Telescope 
space probes  
human space flights 
crew/crewed/un-crewed 
rover 
satellite 
space station 
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o Computer-assisted 
observations of space 

NGSS References: 
• DCI ESS1.A 
• DCI ESS1.B 
• Science and Engineering Practice: 

Analyzing and Interpreting Data 
• Cross-cutting Concept: Patterns 

  

B. Evidence of Earth’s Movement 
 
Earth-moon-sun system: Predictable 
patterns associated with Earth’s rotation 
on its axis, the moon’s orbit around Earth, 
and Earth’s orbit around the sun: 

Day and night 
• Earth rotates on an imaginary axis. 
• Day and night: the result of Earth 

rotating around its axis 
• Because the Earth rotates on its 

axis, the sun appears to move from 
east to west and the stars appear 
to move in the sky. 

Length and direction of shadows 
• Shadows change in length and 

direction throughout the day. 
• Seasonal changes in the sun's 

path across the sky cause 
seasonal changes in the length 
and direction of shadows. 

Duration of daylight 
• The relationship between the 

length of the day and the position 
of the sun in the sky as the Earth 
orbits around the sun. 

 
 
 

● Describe and model the movement of 
Earth in space.  

● Distinguish between Earth’s rotation and 
its orbit. 

● Use a model to identify patterns in night 
and day on Earth. 

● Describe the movement of the Earth on 
its axis and around the sun. 

● Provide evidence to support explanations 
of Earth’s movement. 

● Predict the differences in shadows seen 
at two different places on Earth. 

● Describe and model the movement of 
Earth in space in relation to the sun and 
the moon. 

● Distinguish between a lunar and solar 
eclipse. 

● Describe and model the movement of the 
moon. 

● Explain what causes moon phases and 
predict the appearance of the moon. 

● Describe observable patterns in the 
phases of the moon. 

 

 
 
 
orbit 
axis 
rotate/rotation 
revolve/revolution 
ellipse/elliptical 
sphere/spherical 
 
shadows 
sunlight 
length 
direction  
day  
night 
lunar/solar eclipse 
 
phases of the moon 
reflect 
waxing 
waning 
crescent 
new moon 
full moon 
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• Longer days in summer, shorter in 
winter 

 
Phases of the moon and eclipses 

• The moon reflects light from the 
sun. 

• The moon orbits Earth and rotates 
around an imaginary axis. 

• Phases of the moon: the moon's 
position relative to the Earth and 
sun determines how much of the 
sunlit side of moon we see from 
Earth. 

o waxing and waning 
o full, half, crescent, and new 

moon 
• Eclipses provide evidence that the 

Earth, moon, and sun interact as a 
system. 

o Solar and lunar eclipses 
 
NGSS References: 

• 5-ESS1-2 
• DCI ESS1.B 
• Science and Engineering Practice: 

Analyzing and Interpreting Data 
• Cross-cutting Concept: Patterns 

 

C. Stars 
• Stars give off their own light. 
• Stars vary greatly in size and 

brightness. 
• The perceived brightness of a star 

depends on: 
o size 
o energy (actual brightness) 
o distance from Earth 

● Describe observable patterns in the 
movement of stars in the night sky. 

● Identify the sun as the closest star to 
Earth. 

● Compare the brightness of stars. 
● Model the relationship between the 

distance of stars and their brightness. 
● Describe connections between brightness 

and distance of stars. 

 
star 
sun 
brightness (actual/absolute and apparent) 
distance 
light-year 
pattern/cycle 
constellation 
Earth’s orbit/revolve 
rotation/axis 
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• The sun: brightness in relation to 
distance from Earth 

o The sun appears brighter 
than other stars because it 
is the closest star to Earth 

o Stars brighter and bigger 
than the sun appear 
dimmer and smaller 
because they are farther 
away. 

• Constellations: recognizable 
patterns of stars 

o Stars in a constellation 
vary in their distance from 
Earth. 

o Different cultures 
recognize different 
constellations. 

• Some stars and constellations are 
only visible in certain seasons 
because of the position of Earth as 
it orbits the sun. 
 

NGSS References: 
• 5-ESS1-1  
• DCI ESS1.A 
• Science and Engineering Practice: 

Analyzing and Interpreting Data 
• Cross-cutting Concept: Patterns 

● Describe the pattern of movement of the 
constellations. 

● Predict the movement of a constellation 
over time. 

● Write an explanation for the pattern of 
movement of constellations.   

 
 

● Describe an example of a constellation.  
● Describe how constellations are named. 

 
 
 

season/seasonal 
change 

 

D. Gravity 
Gravity as a force 

● Gravity is universal and occurs 
wherever there is mass. 

● The gravitational force is an 
attraction force that two masses 
exert on each other. 

 
 
 

● Describe the shape of Earth. 
● Identify the direction of Earth’s gravity at 

two or more locations on Earth’s surface. 
● Explain the relationship between the 

moon’s gravity and tides on Earth. 

 
 
 
gravity/gravitational 
force 
pull 
mass/massive 
center of the Earth 
sphere/spherical 
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Earth’s gravitational force  
● Earth’s shape is spherical. 
● Earth’s gravitational force is 

perceived as pulling “down.” 
● The downward pull of Earth’s 

gravitational force is toward its 
center.  

 
Other phenomena associated with gravity 

● Gravity of the sun pulls on all of the 
objects in our solar system, 
causing predictable orbits of the 
planets. 

● Gravity of the moon (and to a 
lesser degree, the sun) causes 
ocean tides on Earth. 
 

NGSS References: 
● 5-PS2-1 
● DCI PS2.B 
● DCI ESS1.B 
● Science and Engineering Practice: 

Analyzing and Interpreting Data 
● Cross-cutting Concept: Patterns 

 

● Explain the relationship between the sun’s 
gravity and the orbits of the planets 
around the sun. 

● Provide evidence that Earth’s gravitational 
force pulls objects “down” toward the 
center of the Earth. 

 
 
 
 

moon 
tides 
sun 
solar system 
orbit 
revolve 
 

 
 

Possible Science Biographies 
Mae Jemison: physician and biologist who was the first African-American woman to became an astronaut 
Copernicus: proposed the heliocentric (sun-centered) model of the solar system  
Galileo: discoveries with the telescope paved the way for the acceptance of the Copernican (heliocentric) model of the solar system 
Isaac Newton: developed the universal law of gravitation 
Nancy Grace Roman: one of the first female executives at NASA, particularly known for her planning of the Hubble Space Telescope 
Katherine Johnson: African-American mathematician who was critical to the success of NASA’s early orbital missions 
John Glen: the first American to orbit the Earth 
Sally Ride: the first American woman to travel into outer space 
Maria Mitchell: using a telescope in the mid-19th century, she discovered “the comet of 1847” that is now known as Mitchell 1847VI 
Ellen Ochoa: first Hispanic woman to go to space and, later, to become director of Johnson Space Center 
Story Musgrave: first shuttle spacewalk while part of the Challenger mission in 1983 
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As noted above, this unit references the following standards that are a part of the Next Generation Science Standards (NGSS)  
Grade 5 Topic Space Systems: 

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

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

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. Evidence Statements 
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