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SIXTH GRADE
Earth and Space Science

Students wall: ...

7. Describe Earth’s biomes.
Examples: aquatic biomes, grasslands, deserts, chaparrals, taigas, tundrmas

¢ TIdentifving geographic factors that cause diversity in flora and fauna, including
elevaton, location, and climate

Describe how Earth’s rotation, Earth™s axial tilt, and distance from the equator cause
wvariations in the heating and cooling of various locations on Earth.

Identifv the moon’s phases.
* Describing lunar and solar eclipses
* Relating effects of the moon’s positions on oceanic tides

Describe components of the universe and their relationships to each other, including stars,
planets and their moons, solar svstems_and galaxies.
o TIdentifving the impact of space exploration on innovations in technologyv
Examples: MRI, microwave, satellite imagerv, GPS
» Mapping seasonal changesin locations of constellations in the night sky
* Describing the life cvde of a star
Example: H-B diagram

Describe units used to measure distance in space, including astronomical units and light
Vears.




T I I i I
ind Teaching Materials

HOME NEWS MISSIONS MULTIMEDIA CONNECT ABOUT NASA

LoginToMNASA | >Sion Uy I e

Home * Education > ForEducators > Find Teaching Materials

NASA Education Find Teaching Materials ?
b About NASA Education To narrow selections, check all boxes that apply. Click subject titles to expand options. Hit the view button. B8

* For Educators

LR d stance in space _ -
For Educators ' i
M Grades K4 M Bookmarks M careers 22X
Grades K-4 : .
rades 5- assroom Activities y Ea cience - 5 -
Crades 5.8 B Grades 5-8 M Classroom Activities Il Earth Sci
Grades 9-12 B Grades 912 - . [ Educator Guides .:GEHEFE_H Science ; 2 : .
Higher Education ] Higher-Education M Lezson Plans .:Histnrj.f
Informal Education B informal Education M Lithographs - [ Life Science
*E_’;d Ti;ach;:gsu:tinliﬂs M Flay and Learn M . Mathematics 3
ucation chedule
MW FPosters | B Physical Science

Current Opportunities

[ | Program Brochures [ B Space Science
k For Students ¥

M video Leamning Clips Il Spanish
NASA Kids' Club _ I web Sites M : Technology

Materials g
= Browse A-Z List of Print Publications 0 0 0 2 Found

National Aeronautics and Space Administration Easy Ways

i
N




NASA Education
» About NASA Education

* For Educators

For Educators
Grades k-4
Grades 5-3
Grades 9-12
Higher Education
Informal Education
Find Teaching Materials
Education TV Schedule
Current Opportunities

» For Students
MASA Kids' Club

Find Teaching Materials

Expand

Didn't find what you were looking for? » Filter Again

Teaching Materials Results

MNASA - Distance to the Moon

Students calculate the distance between
Resource Type: Cl
Grade Level: K-4, 5

bjE' cts Covered: Mathemat

n scale models of Earth and the moan.

:omputation and Estimation | Mathematic easurement| 3

mand Planets = Moon | T iology = Models | General Science = Earth's

MASA - Space Math I

This second collection of mathematics a

Resource Type: Cl

Grade Level: 5-8, 9-12

nd reading activities explores the sun-Earth system.

son Plan, Educator Guide

lathematics = Geom
Heat and Light | 5



h E Q\: HOME NEWS MISSIONS MULTIMEDIA CONNECT ABOUT NASA

I scorch

MASAHome = Education > ForEducators = MNASA Educational Materials #* Send & Print # Share

» LogIn To MyMASA | » Sign Up

NASA Education Classroom Activity

5 (4 ratings) W W 5

b About NASA Education

¥ For Educators Distance to the Moon
For Educators Audience: Educators N
Grades K4 Grades: 4-12 M
Grades 5-8 : -
Grades 8-12
Higher Education In this tudents calculate the distance beh : models of Earth
Informal Education and the maon.
Find Teaching Materials
Education TV Schedule Distance to the Moon Activity [117KB POF file]
Current Opportunities
b For Students This ar 5 part of the Explering the Moon Educator Guide.
MASA Kids' Club

The infor
accurate as ofthe original public
date.




MASAHome > Education > ForEducators > MASA Educational Materials

MASA Education

b About NASA Education
* For Educators

For Educators

Grades K-4

Grades 5-8

Grades 9-12

Higher Education
Informal Education

Find Teaching Materials
Education TV Schedule
Current Opportunities

b For Students
NASA Kids' Club

Educator Guide

Exploring the Moon Educator Guide
Audience: Educators

Grades: 4-12

Product Humber: EG-1897-10-116-HQ

- Uide promote problen
k. Earth and spa bj
reqgolith, distance to the mot

Exploring the Moon Educator Guide [FMB PDF file]

Individual sections:

:m Teacher's Guide

® Send & Print 4 Share

The information in this document w
accurate as of the ariginal public:
date.




Using the Standards with
“Distance to the Moon”

Unifying Concepts and Processes
Science as Inquiry

Physical Sciences Numbers and Operations

-Motion and Forces Measurement

Earth and Space Science
-Structure of the Earth System
- Earth in the Solar System




Alabama Course of Study Standards with
“Distance to the Moon”

Numbers and Operations

- Comparing rational numbers written
as fractions, decimals, mixed numbers,
and percents

- Solve problems involving decimals,
percents, fractions, and proportions

11. Describe units used to measure Measurement
distance in space, including astronomical - Convert units of length, weight, or

10. Describe components of the universe
and their relationships to each other,
Including stars, planets and their moons,
solar systems, and galaxies.

units and light years. capacity within the same system
(customary or metric)

Identify critical events...the Cold War...space race

|dentify Alabama’s role in the Cold War
- Rocket production at Redstone Arsenal
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Distance tothe Moon

' Purpose
"

J'-' A To calculate the distance betareen scale models of
L Earth and the Moon.

Background

As long as people have locked at the Moon, they have wondered how far awav it 1s
from Earth. The average distance to the hMoon 15 382 500 km. The distance vanes
because the Moon travels around Earth in an elliptical orbat. At pengee, the point at
which the Moon 15 closest to Earth the distance 13 approxomately 360,000 km. At

apoges, the point at which the Moon 15 farthest from Earth, the distance 15 approm-
mztely 405,000 km

Dhstance from Earth to the Moon for a given date can be obtamed by askmg a local
planetanum staff. Students mterested m astrononyy may enjov lookmg at The
Astronomical Almanac printed vearly by the U 5. Government printing office.
When the Apollo 11 crew landed on the Moon on Fuly 20, 1969, they were
393,309 km away from home.

In this activity students will use simple sperts balls as scale models of Earth and the
Moon. Given the astrononucal distance between Earth and the Moon, students wall
determine the scale of the model system and the distance that must separate the two

micdals.

The “Moon ABCs Fact Sheet™ hists the Earth’s diameter as 12,756 km and the Moon's
diameter as 3,476 km. Therefore, the Moon's diameter 15 27.25% of Earth's diameter.
An official basketball has a diameter of 24 em. Thes can serve as a model for Earth. A
tenms ball has a diameter of 6.9 cm which 15 close to 27.25% of the basketball. (The
termis ball is actually 28 8% the size of the basketball } These values are very close to
the size relationship between Earth and the Moon. The tennis ball therefore, can be
used as a model of the Moon.

The scale of the model system 15 determmined by seting the diameter of the basketball
equal to the dizmeter of Earth. Thus 13 written as 2 simple relationship shown below:

2 em=12756 km
Expressed more simply, | em in the model system equals 531.5 km m space:
lem=35315 km

Expionng the Moon — A Teacher's Guide with Acivities, NASA EG-1997-10-116-HG:

Teacher Page

Distance to the Moon

Uzing thus seale, the bazketball-termis ball separation in centimeters (X} 1= derived:

x = 382500 km = 7197 em
531.5 km

The value X may be rounded to 720 cm and converted to meters so that the students
need to place the basketball and tenmis ball 7.2 m apart.

Preparation

Feview and prepare matenials histed on the student sheet.

If 1t 15 not poszible to obtam an official -size basketball and tenmis ball, then you can use
other sphenical objects or circles drawn on paper. Clay balls mav be used a5 models.
For example, for two clay ballz, 10 cm diameter and 2.7 cm diameter, the scale 1z
lem=12756km Atthis scale, students need to separate the clay balls by 3 m.

In Class

Divade the students mto cooperatrve groups. Students must keep track of umits of
measime,

Wrap Up

Dnd the students have an accurate 1dea of the size relanonship between Earth and the
Moon before doimg this activity?

Dhd the effect of separating the scale models help them visuahze the distance to the

Moon?

Extensions

. How long did it take Apollo astronauts to travel to the Meon?

. Have students measure the circumferences of vanous spheres so that each group uses
a different parr of modals.

3. Instead of using the averape distance to the Moon, use the diztance from
July 20, 1969, to recall the Apollo 11 landing or wse the distance for today.

m Expicring e Moon — A Teachers Gulde with Activities, MASA EG-1599710-1 163




Distance tothe Moon Distance to the Moon

Purpose 6. Use an official basketball as a model of Earth. Use a second
To calculate the distance betwesn scale models of ball, the one you determined from Question 5, as a model of the
Earth and the Moon Moon.

. Deternune the scale of your model system by setting the
Key Word Procedure diameter of the basketball equal to the diameter of Earth.

scale 1. If Earth were the size of an official basketball, then cm= km therefore.
the Moon would be the size of: another basket-
Materials ball? soccer ball? baseball? tennis ball? golf 1cm= km

ball? marble?
“Moon ABCs Fact Sheet”

sports bhalls 8. If the distance to the Moon from Earth 15 382, 500 km, then how

calculator _ . _ far apart mmst you separate the two scale models to acourately
2. The diameter of Earth in kilometers is: depict the EarthMoon system?

meter tape

. The diameter of the Moeon in kilometers 1s: Using the scale value in the box from Step 7. the model separa-
tion m centimeters (X} 15 denved:

4. What percentage of Earth's diameter is the Moon's ¥ = actual distance to the Moon in kilometers
diameter?

scale value in kilometers

3. Use the hist below to change or confirm your
answer to Cuestion 1.

diameter in cm

official basketball
size 3 soccer ball
official baseball
temmis ball

golf ball

marble

ol s

centimeters

If Earth 15 a basketball, then the Moon is a: The two scale models mnst be separated by

8. Setup vour scale model of the EarthMoon system. Does 1t fit

n your classroom?

Expinring the Moon — A Teachars Guide with Acthities, NASA EG-1957-10-116-HQ

Exploring the Moogn — A Teachsrs Gulde with Activities, NASA EG-1557-10-118-HQ







