
LESSON 7: What is the solar system, and how did it form?
PREVIOUS LESSON We wondered how it could really be possible to launch something into space that never comes back down. We read about Newton’s orbital motion thought

experiment and construct an explanation connecting gravity to orbital motion for designed and other naturally orbiting objects.

THIS LESSON

INVESTIGATION

1 day

  

We examine the structure and movement of objects in the solar system using a computer interactive and then
share what we notice. Next, we watch a video about the formation of the solar system to gather information
about the role of gravity in this process. We argue how gravity led to the formation of objects and the patterns of
motions of those objects (planets,moons, and stars) in the interactive.

NEXT LESSON We will look back at the DQB to identify a set of patterns about stars that we haven’t really explained yet. We will consider what we know from Lesson 7 and look
at data to figure out that we will need to model a different perspective at a larger scale in order to explain all the star patterns. We will make physical models in
small groups and conceptual models on paper individually as an assessment. Then we will take stock and get ready to shift gears and talk about life in space.

BUILDING TOWARD NGSS

MS-ESS1-1, MS-ESS1-2, MS-ESS1-
3, MS-PS2-4, MS-PS4-2

WHAT STUDENTS WILL DO

7.A Obtain and communicate information from a computer interactive and a video about the patterns of motion of other objects (e.g., planets,
moons, and stars) in our solar system and how gravity created the stable system we see today.

WHAT STUDENTS WILL FIGURE OUT

Planets, asteroids, and comets orbit the Sun in our solar system.
The stars and constellations appear fixed in the sky behind the objects in the solar system and do not orbit the Sun.
The solar system was formed billions of years ago when a cloud of dust spun and gravity pulled together most of the matter to form the Sun
and the planets.



Lesson 7 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 15 min NAVIGATION AND OBSERVING THE SOLAR SYSTEM
Observe the solar system with a computer interactive.

A Solar System Interactive Data Sheet, computer,
https://www.solarsystemscope.com/, Things in Orbit poster (created in
Lesson 6), https://www.youtube.com/watch?
v=URilWkqSMsI&feature=youtu.be

2 22 min INVESTIGATE THE FORMATION OF THE SOLAR SYSTEM
Observe a visualization of the origin of the solar system and develop the idea that
some objects in the solar system had the right balance between mass and gravity to
begin to orbit the Sun and are the planets we see today.

B-F https://www.youtube.com/watch?v=yXq1i3HlumA

3 8 min NAVIGATION AND INDIVIDUAL PROGRESS TRACKERS
Engage students in summarizing the big ideas from today and assign home learning.

G-H 1 loose piece of paper, Small Solar System Objects: Asteroids,Comets, and
Meteors

End of day 1



Lesson 7 • Materials List
per student per group per class

Lesson materials Solar System Interactive Data Sheet
computer
https://www.solarsystemscope.com/
science notebook
1 loose piece of paper
Small Solar System Objects: Asteroids,Comets, and Meteors

Things in Orbit poster (created in Lesson 6)
https://www.youtube.com/watch?v=URilWkqSMsI&feature=youtu.be
https://www.youtube.com/watch?v=yXq1i3HlumA

Materials preparation (5 minutes)
Review teacher guide, slides, and teacher references or keys (if applicable).

Make copies of handouts and ensure sufficient copies of student references, readings, and procedures are available.

Test the videos https://www.youtube.com/watch?v=URilWkqSMsI&feature=youtu.be , https://www.solarsystemscope.com/ and https://www.youtube.com/watch?v=yXq1i3HlumA ahead of time.

Be sure you have materials ready to add the following words to the Word Wall and/or a personal glossary: solar system. Do not post these on the Wall until after your class has developed a
shared understanding of their meaning.

https://www.youtube.com/watch?v=URilWkqSMsI&feature=youtu.be
https://www.solarsystemscope.com/
https://www.youtube.com/watch?v=yXq1i3HlumA


Lesson 7 • Where We Are Going and NOT Going

Where We Are Going

In this lesson, students examine the solar system, its behavior and formation. Students run a computer interactive to determine patterns in orbits of planets, their moons, and other objects in
the solar system. They watch a video which explains the formation of the solar system and the role of gravity in pulling pieces of debris together to form the planets.

Where We Are NOT Going

Students may wonder about the potential for life on other planets or in other solar systems. The focus of this lesson set is on the patterns of motion of objects in the solar system. The next
lesson set will help students begin to think about the possibility of life on other planets in our solar system and the universe.



15 min

LEARNING PLAN for LESSON 7
1 · NAVIGATION AND OBSERVING THE SOLAR SYSTEM
MATERIALS: Solar System Interactive Data Sheet, computer, https://www.solarsystemscope.com/, Things in Orbit poster (created in Lesson 6), https://www.youtube.com/watch?
v=URilWkqSMsI&feature=youtu.be

Remind students of where we left off last time. Display the Things in Orbit poster and say, Last time, we left off making a list of objects orbiting
in the solar system that we have already used to explain patterns in the sky as well as some of the objects we still had yet to explore. What were some
of those things we listed? Look for students to summarize that we’ve developed explanations involving the objects in the Earth-Moon-Sun
system and we have yet to explore objects beyond that such as planets, their moons, asteroids, and dwarf planets.

Say, I have a new interactive that will provide us a way to investigate the patterns of motion of some of these other objects while also being able to
see how these compare to what is happening in the Earth-Moon-Sun system.

Observe the whole solar system with an interactive. Present slide A and send students to an online interactive of the solar system at https://
www.solarsystemscope.com/ . Show the video https://www.youtube.com/watch?v=URilWkqSMsI&feature=youtu.be until 1:26 and instruct
students to set up the interactive as the video explains. Hand out Solar System Interactive Data Sheet to scaffold their exploration. Allow
students a few minutes to run the interactive for Investigation 1 and record what they notice on Solar System Interactive Data Sheet. Show the
remaining portion of the video https://www.youtube.com/watch?v=URilWkqSMsI&feature=youtu.be and instruct students to set up the
interactive as the video explains. Allow students a few minutes to run the interactive for Investigation 2 and record what they notice on Solar
System Interactive Data Sheet. Circulate the classroom during this time and make sure that students are taking notice of the following:

Moons orbit planets.
Planets orbit the Sun--all the planets in the solar system orbit the Sun.
Asteroids orbit the Sun.
The stars and constellations appear fixed in the sky behind the objects in the solar system and do not orbit the Sun.

Here are some other things students might notice:
Things further away orbit more slowly than things closer to the Sun.
Pluto’s orbit is different from other planets and objects.
The outer planets appear to be larger than the inner planets.
Some stars are in constellations.

ADDITIONAL
GUIDANCE

Students may begin to ask questions about other solar systems, life in space, and so forth. At this point, allow
students to ask those questions but do not answer them. Students may have many ideas about the universe as
a whole, but our focus is explaining patterns in the movement of objects in the solar system. Students will begin
to investigate questions about other solar systems and life in space in the next lesson set.

https://www.solarsystemscope.com/
https://www.youtube.com/watch?v=URilWkqSMsI&feature=youtu.be
https://www.youtube.com/watch?v=URilWkqSMsI&feature=youtu.be


22 min2 · INVESTIGATE THE FORMATION OF THE SOLAR SYSTEM
MATERIALS: science notebook, https://www.youtube.com/watch?v=yXq1i3HlumA

Elicit student ideas about the solar system. Present slide B. Have students turn and talk
about the two prompts, Why is the solar system this way? And Do you think it has always
been this way? Give students a few minutes to discuss with a partner before eliciting 2-3
student ideas. Accept all ideas and encourage respectful disagreement by asking, Does
anybody have an idea that is different from this?

After students have shared ideas, say, These are some interesting ideas. For example, I
heard a couple of people suggest that the history of the solar system might be important. But,
how are we going to investigate the history of the solar system if people weren’t around to
document it? Humans have been around for a couple hundred thousand years, but our solar
system is billions of years old!

Present slide C and ask, How can we investigate the history of the solar system? Have
students turn and talk about this question for a moment. Elicit a couple of student ideas.

Observe a visualization of the origin of the solar system. Say, Scientists use computers to
simulate what the solar system might have been like in the distant past in order to study it.
Present slide D. Play the visualization of the formation of the solar system https://www.youtube.com/watch?v=yXq1i3HlumA . Have students
record their observations and connections in a T-chart in their notebooks. Observations should be things they notice, and connections should
be how what they observed is connected to something we have learned about the solar system. Replay the visualization. Give students
another couple of minutes to record their observations and connections.

ADDITIONAL
GUIDANCE

Many learners have never had the opportunity to consider the distinction among the solar system, galaxy, and
universe. Because of this, students may confuse the big bang (the universe's formation) and our own solar
system's formation, which happened much later. Listen for students who are using this language
interchangeably and use probing questions to help students clarify their thinking. Students will get the
opportunity to make this distinction in the last two lesson sets.

Say, Another way scientists add to their understanding of the formation of our solar system is
by observing other solar systems that are younger than ours. When they use a telescope and
look out into space, they can see big clouds of dust around some stars that are collapsing just
like in the interactive. Here is a photo of one, taken by the Hubble telescope. Present slide E,
with the photo at the right.

Lead a Building Understandings Discussion. Present slide F. Hold a discussion to
develop the idea that when the solar system was young, gravity pulled everything
inward, but some things had the perfect balance between their mass and their speed to
keep orbiting. These became the planets we see today.✱

✱ ATTENDING TO EQUITY

Origin stories can sometimes appear to
conflict with religious stories. Be mindful of
this with your students, and if students bring
up traditional religious origin stories, do not
present this world view as conflicting with
the scientific story told in the interactive.
Consider consulting with a social studies
teacher to decide how to approach this issue
if you think it will come up in class.

✱ SUPPORTING STUDENTS IN
DEVELOPING AND USING SYSTEMS
AND SYSTEM MODELS

Have students think about this question:
What does it mean when we say “solar
system”? Are there other systems within the
solar system? Where does each subsystem
begin? End? What thread ties together all
the subsystems found within the larger solar
system?

Students should identify these ideas:
The solar system is the collection
of every object that is orbiting the
Sun.
There are many different other
systems within the solar system,
like the Earth-Moon system.
The subsystems could be a planet
and its moons or they are where
we find asteroids.
Gravity helps tie all the subsystems
together to form the larger solar
system.

https://www.youtube.com/watch?v=yXq1i3HlumA


ADDITIONAL
GUIDANCE

Students may bring up other ideas such as everything spun in one direction or that planets orbit in the same
direction. It is not essential that these ideas come out of the discussion.

Suggested prompt Sample student responses

What did you observe about the interactive? Gravity pulled everything in.
The Sun is in the middle.
All the leftover stuff became planets.
The dust was spinning in the direction that the planets are
spinning.

What connections did you make to things we have learned about the
solar system?

Gravity pulls everything together and also is what keeps things
in orbit.
The reason bigger planets are in the outer solar system is
because the Sun took all the matter in the middle.
A lot of stuff at the beginning got destroyed or flung out of the
solar system, so that’s why the things in the solar system are in
stable orbits, because the other stuff fell or flew away.

KEY IDEAS Purpose of discussion: The goal of this discussion is for students to develop the idea that some objects in the
solar system had the right balance between mass and gravity to begin to orbit the Sun. These objects became
the planets and asteroids we see today.

Listen for these ideas:
The solar system formed when all the dust and gas fell into the center due to gravity and became the
Sun.
Some stuff was moving with just the right balance between mass and gravity to begin to orbit the Sun.
Those objects are planets and asteroids that we see orbiting the Sun today.

Here are other ideas to highlight if they come up:
Planets also have gravity and objects orbiting them; we call these objects moons.
Gravity is what holds the objects in the solar system together.

ALTERNATE
ACTIVITY

If you have just finished Magnets Unit, consider taking a moment to make a connection with students between
gravity and magnetic forces. These connections could include these ideas:

Both are forces that act at a distance.
The forces are the result of an interaction between two objects.
The interactions produce a field between the objects. This field applies a force to both objects in the
system.
Only certain materials interact together to produce magnetic fields; but all matter interacts together to
produce gravity.



8 min3 · NAVIGATION AND INDIVIDUAL PROGRESS TRACKERS
MATERIALS: 1 loose piece of paper, science notebook, Small Solar System Objects: Asteroids,Comets, and Meteors

Engage students in summarizing the big ideas from today. Present slide G. Ask students to write their name on a piece of loose paper
and then summarize one big idea they figured out today in a single sentence on the paper. After a minute, have them pass the paper

to the person on their right. Ask that person to add another big idea we have figured out today. This can be the same big idea they wrote on
their paper, or a new one, as long as it is different than what is already written on the paper. Repeat this process two more times (for a total of
four minutes) and then have students pass the papers back to the student whose name is at the top. In the remaining three minutes, ask
students to summarize these ideas in their Progress Tracker in their notebook using their own words. If time is short, you can simply ask
students to tape the papers into their Progress Tracker rather than summarizing them.

ASSESSMENT
OPPORTUNITY

Building Towards: 7.A Obtain and communicate information from a interactive and a video about the patterns
of motion of other objects (e.g., planets, moons and stars) in our solar system and how gravity created the
stable system we see today.

What to look/listen for: Look for students to identify patterns in the movements of objects in the solar system
and the role of gravity in the formation of the solar system.

What to do: As students record their big ideas, have them reflect on the patterns they noticed in the online
interactive and the explanations given in the video interactive. Prompt students to think about all the ideas
shared from both interactives in order to draw out more big ideas.

Assign home learning. Present slide H. Say, We have figured out a lot about how gravity interacts with planets and moons in our solar system. In
this reading, you will learn about other, smaller objects in orbit around our Sun, like comets, asteroids, and meteors. Hand out Small Solar System
Objects: Asteroids,Comets, and Meteors.


