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This area deals with the revolution and rotation of the Earth and the revolution of the
moon. Day and night, the apparent motions of the moon and stars and the progression of

the moon phases are astronomical phenomena that can be easily withessed and are closely
related to daily life.

Students become aware that the natural environment changes due to the Earth revolving
around the sun as it rotates on a tilted axis. They learn that temperatures and shadow
lengths change according to the season.




_____________________________________________________________________

The grade 6 English science unit, The Earth, its Seasons,
and the Moon, meets the academic content standards
set in the Korean curriculum, which state students
should:

a) Understand how the Earth’s rotation creates day
and night.
Appreciate that the Earth’s rotation makes the
moon and stars appear to move over a twenty-
four hour period.
Grasp that the Earth’s revolution causes the
constellations to change according to the seasons.
Learn that the moon’s revolution causes the
change in the moon’s phases over a lunar month.
Know that the natural environment changes
according to the season.
Understand the relationships between solar
heights, length of shadows and temperatures.
Understand the relationships between latitudes,
length of shadows and temperatures.

Be able to explain the source of seasonal changes
in relation to the slope of the Earth’s axis and the
Earth’s revolution.




What do I need to do? You will need a map of the world, paper, pencils, scissors, a balloon,
string, and a flashlight.

1. Cutout the templates of 2. Blow up a balloon (the Earth). 3. Shine a flashlight (the sun) on
Australia, North America and Tape or glue your templates one side of the balloon. Slowly
Japan. onto the balloon in the correct turn the balloon. Try to show

positions. when Australia/Japan is having

midnight, sunrise, midday and
sunset.

What happened? Draw or describe what you saw.

The Earth rotates on its axis in an anti-clockwise direction once every 23 hours
and 56 minutes. To make it easier for us, we just say that one Earth day is 24
hours long. The Earth's axis is an imaginary line that goes through the North and
South Poles. The Earth's axis is at an angle 23.44 degrees from vertical. As the
Earth turns on its axis, half of the Earth faces the Sun. This makes this side of the
Earth daytime. The other half of the Earth is in shadow, as the Sun’s rays cannot
reach this side. We call this night-time. The line that separates day and night is
called the terminator.

What did I learn?

1. Why do some countries have daytime, while others have night-time?

2. If Korea and Japan were having daytime, name a place that would be having night-time.




@ W‘\g do stars appear to move?

What do I need to do? You will need an umbrella, dot stickers, a whiteboard marker, and a
Lego man.

Sagittarius

Ursa Minor .- Polaris

1. Use the picture above to put on 2. Hold the umbrella at the edge 3. Putalego man near the base of
dot stickers on the umbrella to of your desk so that you can’t the umbrella pole and spin the
make the different constellations see Virgo. umbrella slowly in a clockwise
shown. Draw lines between the direction. Observe how the Big
stickers to join them up. Dipper and Cassiopeia move.

What happened? Draw pictures or describe what happened.

The Pole Star (Polaris) is the only star that keeps its place in the sky. All the
other stars appear to move around this pole in an anticlockwise direction. The
sky is not really turning. The reason it looks like it is turning is because the Earth
is rotating from west to east.

While the sky appears to rotate, the stars do not change their position in This star trail photo
relation to each other. For example, Cassiopeia will always be opposite the Big  shows the apparent
Dipper. Stars further from Polaris also travel around the pole once a day, but movement of the stars

i i d Polaris.
part of the time, they go below the horizon so they cannot be seen. around Fofarts

What did I learn?

1. Why do the stars appear to be moving?

2. If the Big Dipper is below Polaris, where would you find Cassiopeia?




What do I need to do? You will need a big Styrofoam ball, a pencil, a flashlight, 8 Oreo
cookies, a paper plate and a marker.

1. Darken the room. Your friend will 2. Break off the outer biscuit to show 3. Label the phases of the Moon
shine a flashlight (sun) at your 8 different phases of the moon. by writing the correct phase
head (Earth). Turn slowly around Put the 8 Oreos in the correct name next to each Oreo.
and look at the Styrofoam ball order on a paper plate. Draw Earth
(moon) as you turn. in the middle of the plate.

What happened? Draw the phases of the moon.

Direction of Moon
sunlight

Like the sun and stars, the moon rises in the east and sets in the west
due to the rotation of the Earth. The moon also revolves around the
Earth from west to east, so it appears that the moon moves across the

sky at a slower speed when compared to the stars.

@ <

It takes the moon 27.3 days to orbit the Earth once. The shape of the New moon Full moon
moon that we see depends on the angle that the Sun is shining on the 9 .
moon as it orbits the Earth. It takes the moon 29.5 days to go through Waxing crescent Waning gibbous
all its phases. This is called a lunar month. ¢ D
First quarter Last quarter
What did I learn? O G
Waxing gibbous Waning crescent

1. Why does the moon appear to change shape?

2. If the moon was found in the position shown in the diagram, what do we call this phase?




rent stars in different seasens?

What do I need to do? You will need a globe of the Earth, a lamp, card, 2 bulldog clips, an
image of Scorpius, an image of Orion, and a marker.

1. Draw a picture of Orion on one 2. Put the lamp in the middle of the 3. Orbit the globe around the lamp
piece of card and Scorpius on the table. Put the globe between the until it’s between the lamp and
other card. Stand them up in sun and Orion. Have the South Scorpius. Have the North Pole
bulldog clips with the pictures on Pole tilting towards the lamp to tilting towards the lamp to
opposite sides of the table. represent winter in the northern represent summer in the

hemisphere. Turn the globe. northern hemisphere. Turn the
. globe and observe.
What happened? Draw diagrams to show what happened.
Some useful information Yearly Schedule

of a Random Star
The Earth rotates on its axis and revolves around the sun. This is why it looks ~ FPETERGIEEEETTS

like the sky is changing every hour. It also changes from night to night, month | #P~7  9pm 4am
May 7
to month and season to season. The sky you can see in January will be >’ __7pm _ 2am
. . . . June7  5pm 12am
different to the one you see in July. This is because it takes 23 hours and 56
: . . . y7  3pm  10pm
minutes for the stars to revolve around Polaris, which is 4 minutes less than A7 1pm 8pm
the 24 hours we call a day. Therefore, the stars will rise 4 minutes earlier Sept.7  1lam  6pm
than the day before. After 1 month, the stars will rise 2 hours earlier than Oct.7  9am 4pm
today. Look at the chart to see an example of a star’s rising and setting Nov.7  7am  2pm
Dec. 7
schedule. Keep in mind that you can only see stars when it is dark. ° 5am___ 12pm
Jan.7  3am 10am
What did I learn? Feb.7  1am 8am
Mar.7  11pm 6am
1. Which season would be best to view the star from the table? Why? Apr.7  9pm 4dam

2. Why couldn’t you see Orion if you could see Scorpius?




What do I need to do? You will need a tube, white card, black card, glue, pictures of
constellations, and a pin.

1. Trace around the cardboard tube 2. Choose a constellation that your 3. Use the pin to put holes where
on a white piece of paper and teacher provides you and draw you drew the dots. Glue this
also a black piece of card. Cut dots on the white piece of paper onto the end of the cardboard
out the circles. to represent the stars. Glue this tube. Look through the open end
onto the black piece of card. of the tube as you hold the

covered side up to a light source.

What happened? Draw some constellations.

A constellation is a group of stars that make a pattern. There are 88
constellations, but they don’t always appear in the same place when you look
up at the sky. This is due to the rotation and orbit of the Earth around the
sun. During the day, you cannot see the constellations in the sky because the
sun is too bright and it drowns out the light from the other stars. Some
constellations are better seen in summer, while others are better in winter.
Some summer constellations include Cygnus, Hercules, Lyra, Sagittarius and
Scorpius. Some winter constellations include Orion, Perseus, Taurus, Gemini

and Canis Major.

What did I learn?

1. Why are you unable to see constellations during the day?

2. Give an example of a summer constellation and an example of a winter constellation.




N
O Hew does cur environment change in the seasons?

What do I need to do? You will need Lego and images of the environment in different
seasons.

ity

i

ey
......... 2 While some of you may like hot 5’4&

1. Look at different images that 2. Use Lego to make scenes of what 3. Explain your creations to the
show the environment in winter, the environment would look like in class.
spring, summer and fall. each season.

What happened? Draw or describe some changes that occur each season.

Most places on Earth have four seasons each year. These are winter, spring, summer, and fall. Every
season has its own temperature, amount of sunlight, and weather patterns. Seasons last about three
months. Snow, ice, and freezing temperatures are all signs of winter. The cold winter season brings
changes to plants and animals. For example, most plants stop growing and become dormant, or not
active. Signs of spring include melting snow, rain, longer days, and windy weather. Green grass
begins to grow on the ground. Longer days and hot temperatures are signs of summer. Plants grow
quickly in the hot sunlight. Cool days and colorful falling leaves are the signs of fall.

We have seasons because Earth is tilted as it circles the sun. One half of Earth has winter while the
other half has summer. When Earth travels around the sun, it is tilted a little to one side. For part of
the year, the northern half of Earth is tilted towards the sun. When this happens, the northern half of
Earth has summer. At that time, the southern half of Earth is tilted away from the sun and this part
has winter. After about 6 month later, the northern part of Earth is tilted away from the sun, so
northern places have winter.

What did I learn?

1. Why does the Earth have seasons and how does this affect the environment?




1. Turn the lights off. Shine the 2. Use a pencil to trace the outlined 3. Use a protractor to measure 45

flashlight onto some grid paper area of the flashlight. Count the degrees and shine the flashlight.
from an angle of 90 degrees. number of squares inside the Keep the flashlight at a similar
outlined area. distance to step 1. Repeat step 2.

What happened? Draw images of what the outline looked like at both angles.

Angle Squares

920
45

The science behind the solar height and temperature.

The temperatures are hotter in summer

£arth's rotation around the .,,_
o 5 Sun

than in winter. This is because the sun is

higher in the sky in. This means the ) ong; st
sunlight is more direct and intense at - %44lh parallel
higher solar heights. ey \J_tﬁﬁ B Summer

o Sun High_angFI
The difference in the sun’s angle to the ‘M e

-

Earth is due to the Earth’s tilt. When it is -

2 o

summer, the Earth is tilted towards the Earth \—/ Earth
. . e Earyp 0
sun, making the path of the sun higher. 2 Earth's rotaton around e ==

Image source: www.solar.steinbergs.us

What did I learn?

1. How did the sun’s (flashlight) brightness change between the two solar heights?

2. Why are the temperatures on Earth hotter in summer?




@ How does the solar height affect shadows?

What do I need to do? You will need some paper, a flashlight, a protractor, and a ruler.

1. Draw designs, such as trees, on 2. Shine the flashlight straight down 3. Shine the flashlight at the same
stiff paper. Cut them out and on one of your designs. Measure design at an angle of 45 degrees
glue them onto another piece of the length of its shadow. and measure its shadow.

paper so that it looks 3D.

What happened? Draw images of what the shadows looked like at both solar heights.

Angle Shadow
Length
90
45

Your shadow changes over the course of a day. In
the morning and evening, the solar height is low, so Summer Winter
your shadows are longer. At noon, the sun is at its

highest point, so your shadow will be its shortest at

this time.

-~ L

Shadow lengths also change in the different seasons. w

Since the solar height is lower in winter, your
shadows will be longer. In summer, the sun travels a
higher path, so your shadows will be shorter.

What did I learn?

1. In which season will you have the longest shadow?

2. Why does the length of your shadow change in the different seasons?




Put half a toothpick on the 2. Move the toothpick to the latitude 3.
equator. Shine the flashlight at it. of 30 degrees. Keep shining the

Observe the light intensity and flashlight in the same spot as step 1.
shadow length. Observe the light intensity and

shadow length of the toothpick.

What happened?

Move the toothpick to the latitude
of 60 degrees. Keep shining the
flashlight in the same spot as step
1. Observe the light intensity and
shadow length of the toothpick.

Latitude | Light Intensity

Shadow Size

0

30

60

Countries that are found along the equator are very hot
all year round. This is because the sun’s rays hit this area
at a very high solar height. The solar height is close to 90
degrees in these areas at noon. The shadows of people
along the equator will be shorter than other areas.

As the latitude increases, the solar height decreases. This
means the sun’s rays are dispersed over a greater area
and are not as intense. This means it will not get as hot.
The shadows will also be longer.

What did I learn?

1. What is the relationship between temperature and latitude?

Equator

JUNE SOIE1ICE mmmm EQUINOXES e DeCOMbEr SOISHCE mmmme

2. What is the relationship between shadow length and latitude?




ﬂ
\ How can you maximize solar pewer energy?

What do I need to do? You will need a solar panel, wires and a motor.

1. Connect a motor to a solar panel. 2. Go outside and aim the solar panel 3. Try varying the angle at which the
directly at the sun. Observe how solar panel is facing the sun.
fast the motor spins. Observe how the different angles

affect the speed of the motor.

What happened? Draw diagrams to show how the angle of the solar panel to the sun
affected the speed of the motor.

People are making attempts to use renewable energy. Solar panels are
becoming increasingly popular to use on houses, as they can use the
sun’s rays to make electricity.

At noon each day, the sun is at its highest point and you can make the
most power at this time if you have the panels facing directly to the
sun. Solar panels in the northern hemisphere should face south, as this
is where you will find the sun at its highest point. The solar height of
the sun varies from season to season so you can change the tilt of many
solar panels to maximize power output each season.

What did I learn?

1. When could your solar panel make the motor spin fastest?

2. If you left your solar panels at the same angle all year round, would it make the same
amount power each season? Please explain.
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