
 

Bay Area Scientists in Schoos Presentation Plan 
 

Lesson Name 3rd Grape from the Sun               
   
Presenter(s)      Nicholas McConnell      
  
Grade Level 5   Standards Connection(s)   The Solar System contains Earth, 7 other planets, 
the Sun, and smaller objects such as dwarf planets, moons, asteroids, and comets.  Students will 
classify objects based on appropriate criteria. 
 
Teaser: Our Solar System is home to an amazing family of celestial bodies, which span a huge range of 

sizes, shapes, chemical substances, and weather conditions.  In today’s activity, we will use 
everyday objects to compare the sizes of planets and other bodies.  Planet Earth is not the largest 
or the smallest object in the Solar System, but it has unique properties that allow life to flourish.  

 
Objective: As a result of your lesson, what will students learn?  What will they be able to do? 

Students will learn the relative sizes of individual planets in the Solar System, as well as Pluto, 
asteroids, and comets, by using a scale model.  They will learn that different Solar System bodies 
are made of different materials, and will consider different ways to classify them.  They will 
connect their knowledge of the Solar System to ongoing astronomy discoveries by devising 
questions about the properties of newly discovered planets. 

 
 

Vocabulary/Definitions: 3 – 6 important (new) words   

 asteroid --- a small, rocky or metallic object orbiting the Sun, usually between Mars and Jupiter 

 comet --- a small, icy object orbiting the Sun, usually beyond Neptune 

 dwarf planet --- a round object orbiting the Sun, which is too small to be a planet but too big 
to be a comet or asteroid 

 diameter --- the full distance across a circle or sphere 

 scale model --- a way to represent an object or system, where every part is stretched or shrunk 
by the same amount  (the scale factor) 
 

Materials: 
What will you bring with you? 
grapes (at least 1 per student)   notecards with planet facts 
various food items  (fruit, beans, seeds, flour) notecards with planet sizes 
rocks, soil, sand     cards with planet pictures 
icepacks      balloons 

 
What should students have ready (pencils, paper, scissors)? 
Students should be ready to share ideas with their classmates and work in small groups. 



 

Classroom Set-up:  Student grouping, Power/Water, A/V, Light/Dark, set-up/clean-up time needed 

 Large chalkboard or ~3 poster stands 

 Some open spaces for students to gather and examine items 

 A few rulers  

 Students will work in 10 small groups – instructor may wish to pre-arrange 

 Clean-up = ~2 minutes to collect materials 
     
   

Classroom Visit 
 
1. Personal Introduction:                  ____3____  Minutes 

Who are you?  What do you want to share with students and why?  How will you connect this with 
students’ interests and experiences?    

  
* Hi!  My name is Nicholas, and I study Astronomy at UC Berkeley.  I use a big telescope to 
look at things in outer space.  Have any of you wanted to take a vacation somewhere far 
away, or somewhere with an extreme climate?  Well, today we’re going to go beyond planet 
Earth and explore the whole Solar System – keeping our eyes open for the most EXTREME 
interplanetary vacation spots. 
 
 
Topic Introduction:                               ___7_____  Minutes 
What questions will you ask to learn from students?  Big Idea(s), vocabulary, assessing prior 
knowledge… 
 
During the introduction below, pass around a bunch of grapes, so that each student can take 
one. 
  

* Can someone tell me what the Solar System is? 
* Today we’re going to use everyday objects to represent different bodies in the Solar 

System. 
* Also, we’re going to need to shrink the Solar System down, so we can see it all at once.  

We will make a scale model, where everything is shrunk down by the same amount.  
Our model’s shrinking factor, or scale factor, will be almost 1 billion (1 with 9 zeros).  
On this scale, we can use a grape to represent the size of planet Earth. 

 
Ask students to name different Solar System objects, and write them on the blackboard.  The 
final list should include the Sun, 8 planets, Pluto, asteroids, and coments.  Some students 
might be able to name specific moons, dwarf planets, and asteroids/comets.   
 
 
 



 

2. Learning Experience(s)  (Part 1):     ____15____  Minutes 
What will you do, what will kids do? Demonstrations, hands-on activities, images, games, 
discussion, writing, measuring… Describe in order, including instructions to kids.     

 
Divide the students into 10 groups.  Assign each group one Solar System body: 
 - Group 1:  Mercury  - Group 2:  Venus  
 - Group 3:  Mars  - Group 4:  asteroids  
 - Group 5:  Jupiter  - Group 6:  Saturn  
 - Group 7:  Uranus  - Group 8:  Neptune  
 - Group 9:  Pluto  - Group 10: comets 
  

* Your job is to represent your group’s object by choosing appropriate items from 
different “planet boxes.”  You will get 10 minutes to look through the boxes and choose 
items.   
* To decide what items best represent your group’s Solar System body, you can use facts 
that you already know, or information in the Planet Info box.  You can also talk with other 
students or pose questions to me or your teacher.   
* To avoid a traffic jam, each group should choose one person at a time to retrieve items 
from the boxes.  You can discuss them back in your seats.  Take turns so that each group 
member has a chance to visit the boxes.  You might want to assign one person to each 
box. 
* You and your groupmates should all try to agree on a final set of items.  Afterwards, your 
group will have 1 minute to tell the class about your Solar System body, featuring 1 item 
from each box. 

 
Planet Boxes should be set at different locations in the classroom, to avoid crowding. 
See end of document for full inventory of items. 
Planet Sizes:  e.g., fruit, balls, balloons 
Planet Materials:  e.g., soil, rocks, ice 
Planet Info:  labeled photographs of planets, notecards with facts for specific objects 

 
While students examine contents of the Planet Boxes, be available to give out information 
about different Solar System bodies.  Also check that individual students are doing 
something constructive within their group.  Give a 2-minute warning for student to make 
final decisions and re-convene as a class.  
 

3. Sharing Experiences               _____10___  Minutes 
Putting the pieces together – how will students share learning, interpret experience, build 
vocabulary? 

 
Each group will get 1 minute to share 2-3 items they chose (ideally 1 from each box) and how 
those items relate to their Solar System body.  The groups can share in the numbered order 
above – this corresponds to increasing distance from the Sun.   



 

 
Briefly note that Earth orbits the Sun between Venus and Mars, but we have already chosen 
a grape to represent it, and we get to constantly experience what it’s made of. 

 
       
4. Learning Experience(s)  (Part 2):            ____10____  Minutes 

What will you do, what will kids do? Demonstrations, hands-on activities, images, games, 
discussion, writing, measuring… Describe in order, including instructions to kids.    

 
Keeping the same groups as before, hand out notecards with information about the 
objects’ diameters relative to Earth. 

See end of document for list of relative sizes. 
 

* Now we will return to the idea of a scale model.  Your group’s notecard has some 
specific information about the size of your Solar System body relative to Earth. 
* You now have about 5 minutes to return to the planet boxes and look for an item that 
accurately represents your object on our scale model with the grape.  If you think you 
already found a good object, use a ruler to compare it to your grape, and see if the relative 
sizes match your notecard. 
* This time, you will not present to all of your classmates, but I will show an example 
model that you can individually compare to the objects you chose. 

 
While students are looking through the Planet Boxes, arrange the following model at the 
front of the classroom: 
 Sun = on the chalkboard, draw (part of) an 80–inch diameter circle 
 Mercury = orzo pasta grain 
 Venus = garbonzo bean 
 Earth = grape  (balloon dimensions below assume ¾ inch diameter) 
 Mars = small kidney bean 
 asteroids = soil 
 Jupiter = balloon, inflated to 8 inches diameter 
 Saturn = balloon, inflated to 7 inches diameter 
 Uranus = balloon, inflated to 3 inches diameter 
 Neptune = balloon, inflated to 3 inches diameter 
 Pluto = grain of rice 
 comets = flour 

 
When the class comes back together, display your scale model one object at a time, with a 
few specific notes: 

* The model I am displaying is not the only “right answer.”   It is just one of many possible 
ways to visualize the Solar System. 
* Although the size of each object is to scale, the distances between the objects are not.  
The Solar System contains an overwhelming amount of empty space.  If our model placed 



 

both size and distance on the “Earth = grape” scale, some of the objects would be miles 
apart. 
* I have chosen balloons to represent Jupiter, Saturn, Uranus, and Neptune because these 
planets are made mostly of gas. 
* In the real Solar System, asteroids and comets are typically less than a mile across: very 
tiny compared to the Earth.  So I have represented them with individual grains of soil for 
rocky asteroids, and flour for icy comets. 

 
 
5. Connections & Close:         ____15____  

Minutes 
What else might kids relate this to from their real-life experience? How can they learn more?  
Thanks and good-bye! Clean-up. 

           
Now that students have seen several representations of different objects in the Solar 
System, they can consider everyone’s contributions and think about how to describe or 
organize the important features of a planet. 
 
Brainstorm: what are some qualities or categories we can use to classify Solar System 
objects?  
(~ 4 minutes) 
Write students’ suggestions on the blackboard.  Encourage them to use ideas they 
encountered during any point in the activity.  If necessary, mention the following ideas:  
 - solid vs. gas 
 - rock vs. metal vs. ice vs. gas  (density) 
 - round vs. lumpy  (one criterion for defining what is big enough to be a planet) 
 - frozen vs. liquid vs. boiled water  (temperature) 

 
Use these classifications to help summarize some fundamental things to remember about the 
Solar System: 

  
* In addition to the Sun and 8 planets, the Solar System has many smaller objects like 
comets, asteroids, dwarf planets, and moons. 
* The planets in our Solar System have 2 broad classes: large gas planets that orbit far from 
the Sun, and small rocky planets that orbit closer to the Sun. 
* The closest objects to the Sun are very hot, and the furthest are very cold. 
* Many of our neighboring planets have extreme sizes or extreme climate conditions, 
compared to what we experience on Earth. 

 
* Finally, I want to hear what makes you curious about other planets.  In fact, astronomers 
discover new planets all the time, orbiting other stars.  But they are so far away that we 
don’t know very much about them – we’re just left with a bunch of our own questions. 
 



 

Brainstorm:  If you discovered a new planet, what things would you want to know about it?   
(~ 4 minutes) 
Write students’ suggestions on the blackboard.  Some common scientific questions include:  
 - How big is it?   - How close is it to the star? 
 - How heavy/massive is it?  - What is its temperature? 
 - What is it made of?   - Could it have liquid water? 
 - Does it have an atmosphere? - Could it support life? 
 - What color is it?   - Can it trap energy that it receives from the star? 
 - How old is it?   - Does it generate its own energy/heat? 
  
 
Whatever time is left over (hopefully ~ 5 minutes) can be used for a quick clean up (throw 
away smashed fruit, sweep up soil or flour) and an opportunity for the students to ask general 
questions about astronomy. 

 
* Thanks for being great learners and participants! 

    Total  60 Minutes 
 

Follow-up – After Presentation 
 

Suggest students write a letter explaining “How we learned about  the solar system and scale 
models…” 

 
Additional Resources: 
 
Toilet paper roll Solar System activity, for modeling orbital distances 
 http://www.astrosociety.org/education/family/materials/toiletpaper.pdf 
 
Activity connecting the planet sizes with orbital distances 
http://www.lpi.usra.edu/education/explore/solar_system/activities/familyOfPlanets/solarSystem/ 

 
General page for learning about the Solar System, with links to various activities 
http://sse.jpl.nasa.gov/educ/ 

 
Page with detailed physical and orbital information about the 8 planets 
http://solarsystem.nasa.gov/planets/charchart.cfm 
 

http://www.astrosociety.org/education/family/materials/toiletpaper.pdf
http://www.lpi.usra.edu/education/explore/solar_system/activities/familyOfPlanets/solarSystem/
http://sse.jpl.nasa.gov/educ/
http://solarsystem.nasa.gov/planets/charchart.cfm


 

Planet sizes relative to Earth: 
 - Group 1: Mercury    (diameter = 1/3 x Earth) 
 - Group 2: Venus       (diameter = Earth) 
 - Group 3: Mars (diameter = 1/2 x Earth) 
 - Group 4: asteroids (diameter = 1/10,000 x Earth) 
 - Group 5: Jupiter (diameter = 11 x Earth) 
 - Group 6: Saturn (diameter = 9 x Earth) 
 - Group 7: Uranus (diameter = 4 x Earth) 
 - Group 8: Neptune (diameter = 4 x Earth) 
 - Group 9: Pluto (diameter = 1/5 x Earth) 
 - Group 10: comets (diameter = 1/10,000 x Earth) 
 

Planet Sizes box: (parentheses contain matching solar system objects, if Earth is a grape)= 
- uninflated balloons (students can inflate to adjust size) 
- coconut, grapefruit, small nerf ball, small squash  (Jupiter/Saturn) 
- kiwi, lime, clementine, racquetball   (Uranus/Neptune) 
- grape, blueberry, garbonzo bean   (Earth/Venus) 
- pea, small kidney bean  (Mars) 
- orzo pasta  (Mercury/Moon) 
- rice grain, sesame seed  (Moon/Pluto/Eris) 
- poppy seed, sand grain, salt  (Ceres, Sedna, other dwarf planets) 

 
Planet Materials box: 

- soil 
- flour 
- sand 
- porous and solid rocks 
- small icepacks 
- metal  
- magnets (magnetic fields) 
- small electric fan  (wind) 
- inflated ziplock bag  (gas) 
- a mister that sprays water (gas/vapor) 

 
Planet Info box:  

- If you lived on Mercury, it would be extremely hot (800 degrees Fahrenheit) during the 
day, and extremely cold (-260 degrees Fahrenheit) at night 

- Jupiter, Saturn, Uranus, and Neptune are made mostly of gas 
- Jupiter, Uranus, and Neptune each have thin rings 
- Venus is the hottest planet, with temperatures over 850 degrees Fahrenheit 
- Neptune has an average temperature of -370 degrees Fahrenheit 
- Saturn has more than 60 moons 
- Saturn’s rings are extremely thin, and made of tiny ice particles 



 

- Mars has frozen water underground 
- Mars has polar “ice” caps made of carbon dioxide (dry ice) 
- Pluto is smaller than Earth’s moon 
- Mercury is the most metallic planet 
- Mars has the tallest mountain and deepest canyons in the Solar System 
- Mars’ red color comes from rusty rocks on its surface 
- Mercury’s surface is covered with craters 
- Venus is covered by thick clouds  
- Venus’ thick atmosphere contains carbon dioxide and sulfuric acid 
- Mars has a thin atmosphere made of carbon dioxide 
- Jupiter, Saturn, Uranus, and Neptune have strong magnetic fields 
- Mercury has a weak magnetic field  
- Venus probably has active volcanoes on its surface 
- Jupiter’s Great Red Spot is a giant hurricane, larger than the entire Earth.  Giant hurricanes 

have appeared on Neptune as well. 
- Strong winds moving in opposite directions create narrow bands of clouds on Jupiter and 

Saturn 
- Neptune has the strongest winds in the Solar System 
- Some parts of Uranus get sunlight for 42 years in a row, then have 42 years of nighttime 
- Dust storms on Mars can cover most of the planet’s surface 
- Neptune has the strongest recorded wind gusts in the Solar System – over 1200 miles per 

hour. 
- Uranus’ blue-green color and Neptune’s blue color come from clouds of methane, a smelly 

gas  
- Pluto’s surface shows light and dark regions 
- Pluto’s surface is covered in nitrogen ice, colder than liquid nitrogen 
- Some asteroids preserve very delicate minerals, while others melted and re-solidified a 

long time ago 
- Comets are like dirty snowballs, with rock and ice mixed together 
- Most asteroids are covered with craters 
- When a comet comes close to the Sun, ice near its surface evaporates in explosive jets, 

creating a tail 
- Most asteroids are lumpy and have very weak gravity.  If you jumped off a small asteroid, 

you might not fall back down! 
- Asteroids and comets contain some of the oldest known minerals, from the very beginning 

of the Solar System 
 
 



 

Solar System Images 
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