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Standard D—Earth and Space
Science

¢ Objects in the sky (K-4)

e Earth in the solar system (5-8)

Unifying Concept

» Constancy, change, and
measurement

¢ Evidence, models, and

explanation

Objective

Students will estimate and
measure to make and compare

Vocabulary

¢ diameter ¢ planet
e estimate * scale model
* measure e solar system

Materials

A Advance Preparation
wax paper
butcher paper
scissors
metric rulers
clay
plastic knives
index cards
calculators
8-in. plastic ball
peppercorn

Bé(kline Master

BLM 30, page 118

Earth and Space Science

Estimate and Measure
Scale Models

Earth belongs to a planetary family, or solar system that includes seven
other planets. The planets range widely in size and are divided into two
main groups based on their relative size and surface properties. Earth and
its three closest neighbors (Mercury, Venus, and Mars) are relatively small,
rocky bodies. The four outer planets (Jupiter, Saturn, Uranus, and Neptune)
are much larger and made mostly of gases.

Build Yocabulary

Activate prior knowledge.

e diameter (n), the length of a straight line passing through the center of a
circle or sphere

e estimate (v), to approximate a measurement of an object without actually
measuring it

* measure (v), to find the exact size or amount of an object

* planet (n), a large body that revolves around the Sun

e scale model (n), a representation of an object that is larger or smaller and
has dimensions that are proportional to the original object

e solar system (n), the Sun and its planets, moons, and other objects that
travel around it

Pronounce each vocabulary word and write it on the board. Ask students
what they think each word means. Explain the meaning by using familiar
examples. Encourage volunteers to use each word in a sentence.

Say: Scale models allow us to observe characteristics of an object that
normally would be either too small or too large to observe directly. Explain
that a globe is a scale model of Earth. Ask students if they have seen or used
any scale models such as toy trucks, model planes, or trains.

Hold up the 8-in. ball and a peppercorn. Say: If the ball were the Sun, Earth
would be smaller than this peppercorn.

Now Try This! Social Studies

Students estimate and measure when making models for social studies
projects. Have partners research the dimensions of the ancient Egyptian
pyramids. Students will create a scale model made out of construction paper.
Guide students to convert the pyramid’s dimensions into a scale that is
manageable to recreate with construction paper. ‘

z® To download the BLM, answer key and rubric, Go to: www.LearningResources.com/HandsOnScience
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A Advance Preparation: Cut eight 15-cm x 15-cm (6-in. x 6-in.) squares of . . .
wax paper for each group. Cut one 60-cm (2-ft) length of butcher paper kM Mﬂ’tlm] lndIVIdllal Needs

for each group. Make sure English lanquage learners

5 ' -, know what part of the model the
“OW do th? planets Varv In SIZQI diameter refers to before they begin the .
activity. Pair English-proficient students

1 ;
Tl'v It' ksl fouprit with ELL students for peer guidance.

Tell students they will make scale models of the planets in the solar system
and compare their relative sizes: Explain that students will use a specific
scale to calculate the diameter for the models, and then estimate and
measure the amount of clay needed for each. Demonstrate how to calculate the diameter
of the scale model of Mercury on the board using a scale of 1 cm = 12,800 km.

Scale model diameter Earth  Scale model diameter Mercury

Actual dismeter Earth ~ ~  Actual diameter Mercury
lem o ?
12,800 km ™ 4,900 km
4,900

T3.800 = 0-38 cm (rounds to 0.4)

Distribute clay, 8 squares of wax paper, plastic knives, butcher paper; 8 index cards, and 4 rulers to
each group, and BLM 30 to each student. :

1. For each planet, have students find the
actual diameter (in km) in the table on the
BLM. Students will divide the actual diameter
by 12,800 km to get the scale model diameter,
and then record it on the BLM.

2. Students will use clay to make flat discs, or
two-dimensional scale models of the planets.
Assign each student to make a model of one
inner planet and one outer planet.

3. To estimate how much clay they need

for the first model, students wili draw and
measure the diameter of the circle on paper.
To make the model, students will roll clay into
a sphere, flatten the clay between sheets

of wax paper, and measure the diameter.

Teil students to use a plastic knife to add or
remove clay as needed to get the correct scale
diameter. Have students place the model
planet on an index card and label it with

the planet’s name. Students will repeat the
procedure to make their second model.
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4. When the group has finished their models,
they will place the model planets on butcher paper in the correct order that they occur from the Sun.
Students will compare sizes of the model planets by answering the questions on their BLM.

Students May Wonder: Can the same scale be used to model the distance of each planet from
the Sun? Encourage students to investigate further to find the answer to their question.
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Use a scale of 1 centimeter = 12,800 kilometers to calculate the diameter (in

centimeters) of each scale model. Round off each answer to the nearest tenth

and record in the table below. Earth and Mercury have been done for you.

Planet Real Diameter (kilometers) | Scale Model Diameter (centimeters)
Mercury 4,900 0.4
Venus 12,100
Earth 12,800 1.0
Mars 6,800
Jupiter 143,000
Saturn 120,500
Uranus 51,100
Neptune 49,500

Answer the questions below.

1.

2.

On the chart, place a star by the planets you modeled.

Estimate how much clay you think you will need for each model. How close

did you come to the correct amount? How did you check your estimates?

Which is the largest planet in the solar system? The smallest?

Which model planet is about the same size as Earth? Which of the outer

planets are closest in size to each other?
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