Sorting the Solar System
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Objectives

In this activity students will:
1. Review and categorize the diversity of objects in the Solar System
2. Explore how scientists use common characteristics to classify objects

Materials

e This activity works well as a small group activity, so create enough sets of Solar System
cards to allow one set for each group of students

Scientific Terms for Students

asteroid: A rocky space object that can be a few feet wide to several hundred miles wide. Most
asteroids in our solar system orbit in a belt between Mars and Jupiter.

comet: Frozen masses of gas and dust which have a definite orbit through the solar system.
crater: A hole caused by an object hitting the surface of a planet or moon.

dwarf planet: A non-satellite body that fulfills only the first two of the three criteria for planet (see
below).

meteor: An object from space that becomes glowing hot when it passes into Earth's atmosphere.
meteorite: A piece of stone or metal from space that falls to Earth's surface.

moon: A natural satellite that orbits a larger object.
planet: A celestial body that (1) is in orbit around the Sun, (2) has sufficient mass to assume
hydrostatic equilibrium (a nearly round shape), and (3) has "cleared the neighborhood" around

its orbit (International Astronomical Union, 2006).

star: A giant ball of hot gas that emits light and energy created through nuclear fusion at its
core

Background for Educators
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Sorting the Solar System

The objects that make up our Solar System range in size from microscopic specks of dust all the
way up to the massive star at its center. Yet it is common for us to think of the Solar System as
consisting of the Sun and the planets —a misconception reinforced by the typical depiction of
the Solar System as planetary orbits circling the Sun. Other common misconceptions are that
there is more than one star in the Solar System, or that objects in the Solar System fall into
specific, predetermined categories, distinct from each other. This activity allows students to
explore the variety of objects found in the Solar System, and to create their own logical
categories for them based on observation of the object’s characteristics.

This activity was adapted from a classroom activity originally developed by Anna Hurst Schmitt
for the Teacher's Newsletter Universe in the Classroom:
http://www.astrosociety.org/education/publications/tnl/70/pluto.html - 10

Teacher Prep

Print the Solar System cards in color, one-sided, on card stock or thick paper. (Printing each
complete set on different color stock will make it easier to collect the cards later). Cut each
page into 3 strips so that the image and corresponding description stay together. Fold each
strip in half to make two-sided cards. Paste closed or tape around the edges, or laminate to
make permanent cards.

Introduction

Ask the class to list the kinds of things that are found in the Solar System. Explore their ideas on
what makes each different from the others, how many of each there are, and if there is more
than one star in the Solar System. Include discussions of why the Sun appears so much brighter
than other stars, how the Sun’s mass compares to the other objects in the Solar System, and
how the Sun’s gravity affects those objects.

Show the students one of the cards and explain that they have images of various Solar System
objects on one side, and information about the object on the back.

Activity Procedure

1. Break the class into small groups (three students each) and give each group a set of
cards.

2. Explain that scientists sort things by their characteristics — size, composition, position
are examples of how things can be categorized.

3. Ask each group to work together as scientists to sort the objects into categories based
on their characteristics. It's up to them to determine what categories to create.
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Sorting the Solar System

4. When the groups have completed sorting the objects, select one card and ask each
group to describe how they categorized it. What characteristics does it share with the
others in that category? Could the object fit into more than one category they have
created?

5. Different groups will categorize the same object differently. Discuss the differences
between the group’s categories.

6. Explain how scientists carefully observe new discoveries and apply their knowledge of
existing objects to help understand and describe what they have found.

Extensions

Give each student a card and ask them to sort themselves by size, distance from the Sun,
common materials, alphabetically, or shape. There may be more than one way to sort. All
reasonable attempts should be accepted.

Ask each group to sort their objects based on a given characteristic such as size. The first group
to sort them correctly wins. Allow each group to finish and hold their hand up when they're
done. Once they raise their hand, they can't change their order. If the first group has anything
out of order, go to the second, and so forth.

Pick an object and have students take turns asking yes/no questions until they guess the object.
The person who guesses correctly gets to pick the next object. Give time during games and
between rounds for students to look at the backs of the cards.

California Science Content Standards

Grade Three

Earth Sciences
4d. Students know that Earth is one of several planets that orbit the Sun and that the Moon
orbits Earth.

Grade Five

Earth Sciences
5a. Students know the Sun, an average star, is the central and largest body in the solar
system and is composed primarily of hydrogen and helium.
5b. Students know the solar system includes the planet Earth, the Moon, the Sun, eight
other planets and their satellites, and smaller objects, such as asteroids and comets.
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Next Generation Science Standards

Fifth Grade
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 Earth.
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