
Intergalactic Planetary Tour 
by Mike Fitzpatrick and April Cain-Von Eschen 

Big Idea for Physical Education Big Idea for Science 

Movement Competency Earth in Space and Time 

Standards 

PE.5.M.1.1: Apply locomotor skills in a variety of movement settings, while applying the appropriate 
movement concepts as the situation demands. 
SC.5.E.5.2: Recognize the major common characteristics of all planets and compare/contrast the properties 
of inner and outer planets. 

Learning Goals for integrated lesson plan 

The student will 
● Recognize common characteristics of the planets 
● Compare and contrast the properties of the inner and outer planets 

Vocabulary common to both disciplines 

● gravity 
● distance 
● motion 
● spatial awareness  
● planets 

● attributes 
● Sun 
● rotation 
● revolution 

Idea for data collection in PE for use in science classroom 

In PE, students will collect fun facts from each planet to use as their data collection for information regarding 
the common characteristics of the planets. Students will also use the data they collected to enable them to 
compare and contrast the properties of the inner and outer planets. 

Summary of Physical Education Activity Summary of Science Investigation 

Students will use their locomotors skills, cooperative 
skills, and their imaginations to take a journey 
through our solar system. Through this interactive 
and physical journey through our solar system, 
students will be able to recognize some of the 
common characteristics of the planets and be 
able to compare and contrast the properties of the 
inner and outer planets. 

Students will research a planet in our solar system 
and create a google slide (or other learning tool) to 
share properties and attributes of their planet. 
Students will then take a tour through the solar 
system and collect information in a gallery walk. 
Students will be able to recognize some common 
characteristics of planets and be able to compare 
and contrast the properties of inner and outer 
planets.  

Assessment Tools - PE Assessment Tools - Science 

Assessment will consist of each group being able to 
identify which planet matches the characteristics on 
their planet fun facts that they collected throughout 
the activity. Groups will place their planet facts into a 

Assessments will consist of each group completing a 
gallery walk collecting characteristics in their 
Planetary Passports of all 8 planets in our solar 
system. Each student will be able to compare and 
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bucket/bag/hula hoop labeled with a planet's name. 
Students will be able to recognize the characteristics 
of each planet from the facts that they collected and 
place each fact in the appropriate labeled planet. 

contrast the characteristics of the inner and outer 
planets using the information they collected in their 
Planetary Passports using a venn diagram or double 
bubble map. 

Integrated Assessment 

Prompt: What are some of the common characteristics of the planets? Can you compare/contrast the 
properties of the inner planets and the outer planets? Use evidence from both science and PE activities to 
support your answers. 

 
Physical Education: Planetary Tabata 
Duration of Lesson 

40 minutes 

Setup/Materials 

Attachments:  
● Planetary Tabata 
● Planet Task Cards 
● Planet Fun Facts (Print 3 copies of each planet’s Fun Facts.) 

Materials: 
● 8 cones 
● shoulder folders 
● laminated planet names 
● Tabata Routine 
● Planet Fun Facts strips 
● hula hoops (spaceship) 
● 8 small buckets or brown paper bags (assessment) 

Procedure 

Instruction and Engagement:  
Welcome to our Astronaut training facility where today we are going to prepare our bodies for our “Space 
Mission” that will involve our space crew (teammates) to travel within our solar system to collect vital 
information from each planet in our solar system. A local space agency has contacted me and would like to 
start preparing young astronauts,like you, for a mission to explore all of the planets in our solar system.  In 
our lesson today, we are going to learn how we can safely and efficiently move our bodies through space. 
Just like an astronaut has to carefully maneuver and navigate a spaceship, we are going to learn how to 
apply movement concepts in various types of situations.  
 
Instant Activity/Warmup: Planetary Endurance Run 
Preparation: 
Set up 8 cones in a staggered formation in an area large enough for the whole class to safely travel in a 
straight line formation. Label each cone with the name of each planet on the cone.  
Procedure: 
Students form one long line and travel around cones that are staggered a certain distance apart. Each cone 
is labeled with a planets name. As the students pass the cone,they call out the planet name as they pass it. 
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Students must travel at a medium speed, not pass anyone, and be as safe as possible for this activity. Have 
students perform this “circuit” a few times and change their locomotor skills each time the begin again. 
Students will display their movement competency skills by following the directions and safely traveling 
around the cones. 
 
Activity #2 - Planetary Tabata (20 seconds of exercise followed by a 10 second rest) 
Preparation: 

1. Refer to the Planetary Tabata sheet (attached). You will need tabata music which you can play from 
Youtube or you can create your own tabata music.  

2. Demonstrate the exercises to the students before you begin. Explain to students that astronauts need 
strength to move their bodies throughout many different situations that may arise when you are on a 
spaceship. Performing these exercises we help us to maintain and strengthen our muscles and keep 
us strong for our mission. 

 
Procedure: 

1. Have students spread out a safe distance from each other.  
2. Play the music and have the students begin the tabata routine. This could be teacher-directed or 

have the students follow the routine made visible by a projector. 
 
Activity #3: Mission to Launch 
Preparation: 

1. Print the attached Planet Task Cards and the Planet Fun Facts. 
2. Attach the task cards and the fun facts to a cone (use a shoulder folder or clear dry erase foder). 

Teacher will need to cut out the planet fun facts from the attachment. 
3. Set up the cones and planets in order for the closest from the sun to the farthest from the Sun. 

 
Procedure: 

1. Students will form space teams of 4-5 astronauts per team.  Each team will have a hula hoop 
(spaceship), planet ticket holder (plastic bag, clear dry erase folder), and a starting location. The 
starting location will be near the Sun (the teacher). Each group will be assigned a planet to explore by 
the teacher and told to begin their mission. When the astronauts travel to the assigned planet, one 
astronaut must be inside the hoop while the other astronauts are outside of the hoop holding it with 
one hand. The astronaut inside of the hoop will decide which locomotor skill to travel to the planet. 
When they reach the planet the group will complete a fitness task that is located on the planet info 
card. Upon completing the fitness task and reading the information on the planet info sheet, one 
person will reach in the folder and take one fun fact strip about the planet and place it in their planet 
ticket holder. The group will travel back to the Sun (teacher) and read their planet fun fact to the 
teacher, and then be assigned a new planet to explore. 

2. Have astronauts perform different locomotor skills as they travel to each planet as directed by the 
student in the hoop. 

3. Switch “drivers” (person in the hoop) each time the team returns back to the Sun (teacher). 
 

Assessment:  
Students will be assessed at the end of the lesson after they have visited all of the planets and collected their 
fun facts from each planet. Each fun fact will have a characteristic unique to each planet. At the conclusion of 
the lesson, teams will read their fun facts and place them with the corresponding planet that it represents. 
Have small buckets labeled with each of the planets names on them. Team members will decide which fact 
goes in each of the buckets. When all teams have finished the teacher will read the facts out loud and the 
class will verify if the fact (characteristic) correctly describes the correct planet that it was placed in. 
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Science Investigation: Intergalactic Planetary Tour 
Duration of Lesson 

2 hours 30 minutes 

Materials 

Attachments: 
● Scenario  
● Student letter/project requirements - 1 per student  
● Intergalactic Planetary Project Rubric - 1 per student  
● Intergalactic Planetary Tour Travel Log - 1 per student (2 pages)  
● Intergalactic Planetary CER, worksheet, and directions/rubric - 1 per student (3 pages)  

Teacher Notes 

This is a research standard. Our solar system consists of eight planets divided into two categories. The four 
closest to the Sun are the terrestrial planets, also known as inner or rocky planets. These planets are 
Mercury, Venus, Earth and Mars. They have rocky surfaces with an iron core and shallow atmospheres. 
They are smaller than the outer planets. The last four are the gas and ice giants. These planets are Jupiter, 
Saturn, Uranus and Neptune. They are much larger than the inner planets, with small icy cores. Their large 
size is a result of many gases becoming denser and warmer closer to the core. The Asteroid Belt separates 
the two groups. This activity is designed to strengthen understanding of the common characteristics of the 
inner and outer planets in our solar system. 
Background:  

● What is a planet? 
1. It must orbit a star (in our solar system, the Sun). 
2. It must be big enough to have enough gravity to force it into a spherical shape. 
3. It must be big enough that its gravity clears away any other objects of similar size in its orbit 

around the Sun. (Note: This is the part of the definition that caused Pluto to be removed from 
the classification of “planet.”) 

● Define characteristic/property: A feature or quality belonging typically to a person, place, or thing and 
serving to identify it. 

Procedure 

Introduction and Engagement: 
1. Introduce Scenario: 
Our solar system has been selected for this year’s Intergalactic Planetary Tour. Millions of visitors from all 
over the universe will be traveling to check out the incredible planets in our vast solar system. In order to 
help our visitors prepare and plan for  their tour through our solar system, we are asking a group of top web 
designers/ app developers from each planet to design and create a planet profile to be displayed on the 
Intergalactic Planetary Tour website/app. After many long hours of reading resumes and looking over several 
highly qualified applications, we have finally come to a decision. We think we have put together eight great 
teams that will collaborate and design phenomenal websites. Letters will be sent out soon to our new team 
members. Good luck to all who applied! 
2. Planet Teams: Assign students a planet team to research (2-3 students). You can do this in several 
different ways.  

● Hand each student the following letter with a planet’s name on the outside.  
● Allow students to choose a letter from a planet they are interested in researching. 
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● Assign each student to a planet group and give each group the following letter.  
3. The Letter: Give each student a copy of the Student Letter. It reads: 

Congratulations! You have been selected personally by the Solar System Planetary Council to develop 
a webpage/app for your planet. We are on a short timeline, so you will need to begin working on your 
designs immediately. Your web page or app will need to feature the most common characteristics that 
are unique to your amazing planet. We have included a list of requirements from the Intergalactic 
Planetary Tour Association. This a huge honor and we are looking forward to seeing your final project 
once it is completed. Remember this will be the first thing many visitors from other galaxies all across 
the universe will see before they visit your planet. Be creative! 

 
4. Introduce Task: Each group of students will decide on a learning tool (power point, google slide, google 

drawing, poster, etc…) to use for their presentation. They will work together to research, design and 
create their project.  

5. Hand out the Intergalactic Planetary Project Rubric. 
6. Each group will use the list of requirements and project rubric to guide their research, using textbooks, 

books, and websites. 
 
Here are a few popular planet websites: 

● https://solarsystem.nasa.gov/planets/overview/ 
● https://spaceplace.nasa.gov/planets/en/ 
● http://www.planetsforkids.org/ 
● https://mrnussbaum.com/the-eight-planets-and-one-dwarf-planet 
● https://nineplanets.org/ 
● https://space-facts.com/planets/ 
● https://kids.nationalgeographic.com/explore/space/what-is-a-planet/#planetary-lineup.jpg 

 
7. When all teams have finished their projects, have each team display their project around the room in their 

order from the sun. Give each student a copy of the Intergalactic Planetary Tour Travel Log.  Use a 
Gallery Walk for students to take a tour through the solar system to collect the the information on their 
Intergalactic Planetary Travel Log. 

8. Assessment: Students use information from their travel logs to compare and contrast inner and outer 
planets using a Venn diagram or other compare and contrast graphic organizers. 

9. Possible Socratic discussions: Why are inner planets smaller than outer planets?  
10. CER: Handout the CER Intergalactic Planetary student sheet. Show the video clip to class. 

http://pop.h-cdn.co/assets/16/19/1462886335-trantop.gif 
Explain what is happening in this clip. 

● Brain Break: Planetary Tabata (see PE lesson plan) - Play the They Might be Giants song, "How Many 
Planets?” 

https://www.youtube.com/watch?reload=9&v=XI5nBUidKqo 
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Mercury Facts: 
Mercury has extreme temperature swings (day 
and night). 
Mercury is the closest planet to the Sun and also 
the smallest. 
One year is 88 days. 
 
Venus Facts: 
Venus is the hottest planet in our solar system. 
Venus does not have a moon. 
Venus rotates in the opposite direction of Earth. 
 
Earth Facts: 
Earth is the only planet with liquid water on its 
surface. 
Earth is our home planet. 
Earth is the only planet that has life. 
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Mars Facts: 
Mars has the largest mountain in our solar system, 
known as Olympus Mons. 
Mars is known as the “Red Planet.” 
Mars is named after the Roman god of war. 
 
Jupiter Facts: 
Jupiter is the largest planet in our solar system. 
Jupiter is known for its giant red spot. 
Jupiter is the fastest spinning planet in our solar 
system. 
 
Saturn Facts: 
Saturn is known for its fabulous ring system. 
Saturn is the second largest planet in our solar 
system. 
Saturn is the only planet that could float in water. 
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Uranus Facts: 
Uranus is the coldest planet in the solar system. 
Uranus is known as an “Ice Giant.” 
Uranus is the first planet discovered with the use 
of a telescope. 
 
Neptune Facts: 
Neptune is named after the Roman god of the sea. 
Neptune has the strongest winds of any planet. 
Neptune is the furthest planet from the Sun. 
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Scenario: 
 
Our solar system has been selected for this year’s 
Intergalactic Planetary Tour. Millions of visitors 
from all over the universe will be traveling to check 
out the incredible planets in our vast solar system. 
In order to help our visitors prepare and plan for 
their tour through our solar system, we are asking 
a group of top web designers/ app developers from 
each planet to design and create a planet profile to 
be displayed on the Intergalactic Planetary Tour 
website/app. After many long hours of reading 
resumes and looking over several highly qualified 
applications, we have finally come to a decision. 
We think we have put together eight great teams 
that will collaborate and design phenomenal 
websites. Letters will be arriving soon to our new 
team members. Good luck to all who applied! 
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  Congratulations!       
 
You have been selected personally by the Solar System Planetary Council 
to develop a webpage/app for your planet. We are on a short timeline, so 
you will need to begin working on your designs immediately. Your web page 
or app will need to feature the most common characteristics that are unique 
to your amazing planet. We have included a list of requirements from the 
Intergalactic Planetary Tour Association. This a huge honor and we are 
looking forward to seeing your final project once it is completed. Remember, 
this will be the first thing many visitors from other galaxies all across the 
universe will see before they visit your planet. Be creative! 
 
 
Intergalactic Planetary Tour Planet Profile Requirements: 

● name 
● picture of planet 
● location in the solar system (include relationship to both Sun and 

Asteroid Belt in location) 
● size of planet in comparison to Earth 
● describe surface (rocky or gas) 
● number of moons 
● number of rings 
● describe atmosphere 
● average high and low temperatures 
● length of rotation (day) 
● length of revolution (year) 
● interesting features 
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Rubric for Intergalactic Planetary Project  
 

 
Above Target  On Target  Below Target  Significantly 

Below Target 

 

Accuracy 

of 

Scientific 

Thinking 

(Science) 

Science content is 
accurate and 
strongly supports 
NGSSS Benchmarks 
aligned to text. 
Includes all required 
parts (see below). 

      10        9  

Science content is 
accurate and 
adequately supports 
NGSSS Benchmarks 
aligned to text. 
Includes all required 
parts (see below). 

     8     7     6 

Science content is 
mostly accurate. 
Correct ideas 
support NGSSS 
Benchmarks aligned 
to text. Includes at 
least some of the 
required parts (see 
below). 

     5       4       3 

Science content is 
mostly inaccurate. 
Ideas do not 
support NGSSS 
Benchmarks 
aligned to text. 
Includes only 1 
required part (see 
below). 

 2       1       0 

Score  
____X 6  
 
_______/60 
Total points 

for this 
category 

Complex 

Thinking 

 

Student demonstrates 
complex thinking by 
strongly integrating 
science content and 
creativity. 

      10        9 

Student demonstrates 
complex thinking by 
adequately integrating 
science content and 
creativity.  

     8     7     6 

Student demonstrates 
complex thinking by 
minimally integrating 
science content and 
creativity.  
   5       4       3 

Student does not 
demonstrate 
complex thinking. 

      2       1       0 

Score  
____X 3  
 
 
_______/30 
Total points 

for this 
category 

Writing 

Conventions 

The student 
consistently applies 
the rules and 
mechanics of 
writing appropriate 
for the grade level. 

         10        9 

The student 
adequately applies 
the rules and 
mechanics of 
writing appropriate 
for the grade level. 

      8     7     6 

The student 
sometimes applies the 
rules and mechanics 
of writing appropriate 
for the grade level. 
Many inconsistencies 
may occur. 

    5       4       3 

Poor use of 
grade-level 
appropriate 
conventions 
hinders a reader’s 
understanding. 

  2       1       0 

Score  
____X 1  
 
 
_______/10 
Total points 

for this 
category 

Requirements that must be included:  

● name 
● picture of planet 
● location in the solar system (include relationship to 

both Sun and Asteroid Belt in location) 
● size of planet in comparison to Earth 
● describe surface (rocky or gas) 
● number of moons 

Requirements that must be included:  ·  
● number of rings 
● describe atmosphere 
● average high and low temperatures 
● length of rotation (day) 
● length of revolution (year) 
● interesting facts  

Total for Intergalactic Planetary Project  
 
______/100 
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Intergalactic Planetary Tour 

 

Travel Log 

List the planets in order. 
 

Sun 
 
 
 
 

 
 
 

Asteroid Belt 

Order the planets from smallest to largest. These are the planets I visited 
that have moons. (Add the 

number of moons.) 
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These are the planets I visited 
that have rings. 

These are the planets in order from shortest to longest 
revolution period (length of year). 

These are the planets in order 
from shortest to longest 

rotation period (day/night). 

These are the rocky planets I 
visited.  

These are the gaseous 
planets I visited. 
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Intergalactic Planetary CER  
 
Scenario: A tourist posted an interesting video he captured with his camera while he was traveling 
through our solar system. He posted it on the Intergalactic Planetary Tour webpage because he is 
having some difficulty figuring out what is happening in the video. We are asking our planet experts to 
explain what is happening in the video. Take a look, record your observations, and make a claim.  
 

● http://pop.h-cdn.co/assets/16/19/1462886335-trantop.gif 
 
Observations: 
 

 

 
Use the Claims-Evidence-Reasoning framework to make your claim and write your response. 
 

Claim Restate and answer the question or problem. 

Evidence Use evidence from your observations. 
● Sufficient: enough to support your claim 
● Appropriate: the BEST evidence to support your claim 

Reasoning  Ties your evidence to your claim 
● How or Why your evidence supports your claim 
● In science, includes the scientific concept that is being shown. 
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Claim - Evidence - Reasoning Directions/Rubric 
Claim: This is what you think is happening or caused something to happen in the scientific 
investigation. 
 
Evidence:  These are your observations from the investigation (what you see, hear, smell, or feel). 
 
Reasoning:  This explains how your observations led to your claim.  What made you decide on THIS 
claim? Make sure you use science words and concepts in your explanation. 
 
This is how it will be scored: 

  4 points 3 points 2 points 1 point 0 pts Total for 
category 

Claim Response 
restates the 
question and 
gives full, detailed, 
correct claim. 

Response 
restates the 
question and 
gives a correct 
claim, but answer 
lacks 
completeness. 

Response makes 
a correct claim, 
but doesn’t restate 
the question. 

Response 
restates the 
question, but 
makes no claim. 

No 
claim is 
made. 

  
  
_____ x 3  
 
= _______ 

Evidence Response gives at 
least two pieces of 
evidence that 
directly and fully 
support claim. 

Response gives at 
least one piece of 
evidence that 
support claim 
AND a second 
piece that only 
partially supports 
claim. 

Response gives 
one piece of 
evidence; that 
evidence directly 
supports claim. 

Response gives 
evidence that only 
partially supports 
claim. 

No 
evidenc
e given. 

  
  
_____ x 4  
 
= _______ 

Reasoning Reasoning clearly 
and convincing 
explains why each 
piece of evidence 
supports claim. 

Reasoning 
explains why one 
piece of evidence 
supports claim 
AND includes 
partial reasoning 
for second piece 
of evidence. 

Reasoning 
somewhat 
explains why 
evidence supports 
claim. 

Reasoning is 
general and 
non-specific. 

No 
reasoni
ng 
given. 

  
  
_____ x 5  
 
= _______ 

Conventions Conventions are 
appropriate for 5th 
grade. 

Some minor 
lapses in 
conventions 
occur. 

Major lapses in 
conventions 

Convention errors 
make it difficult to 
understand 
response. 

   ___ x 2  
 
 
= _______  

Total for CER  _____ /56 
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