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Seasons Around the
World

Demonstrate the seasons on Earth
using a model.

Space Awareness, Leiden Observatory
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9 ASTRONOMY
CATEGORIES

e CORE SKILLS

Asking questions, Developing and using models, Planning and carrying out investigations, Analysing and
interpreting data, Constructing explanations

@ TYPE(S) OF LEARNING ACTIVITY

Structured-inquiry learning, Modelling



KEYWORDS

Seasons, Earth, Sun, Rotation, Equator, Spring, Winter, Summer, Autumn
: GOALS

* Understanding why we have seasons and the cause of seasonal variation in
temperature.

* Learning about how the Earth rotates on a tilted axis compared to its orbit
around the Sun.
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LEARNING OBJECTIVES

* Students learn about seasons by building a model of the Earth and the Sun,
and investigating how sunlight hits the Northern and Southern
Hemispheres during different seasons.

* Students explain that the same amount of light hitting the ground heats up
a small area more than a large area

* Students show that the angle at which the sunlight hits the Earth
influences how much the sunlight heats up the Earth.

* Students demonstrate that the angle at which the sunlight hits the Earth is
related to the tilt of the Earth’s rotational axis compared to the Earth’s orbit
around the Sun.

@ EVALUATION

Students should be able to answer questions related to the learning objectives.

* Why do we have seasons?

* How is the Earth’s tilt related to the sunlight received somewhere on the
Earth?

* Show the positions of the Earth and the Sun, and show the tilt of the Earth,
when it is spring, summer, autumn and winter in the Southern Hemisphere.

* What is the difference between where the Sun is in the sky when it’s
summer and winter? (Sun is higher at midday in winter than in summer).




‘ MATERIALS

Per pair of students:

* 3 cocktail sticks - other types of location indicators, e.g. stickers can be
used for a ball

* 1 pen to draw on an orange

e 1 torch

* 1 orange - a ball can be used instead

Worksheet PDF (per student)
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BACKGROUND INFORMATION

When sunlight hits the Earth, it does not produce same effect everywhere on the
planet. Because the Earth is round, a given amount of sunlight will cover a larger
or smaller surface depending on the location we consider. The closer the Sun is
to being vertical over our heads, the more it warms up Earth’s surface.

The Earth’s rotation is not upright. The Earth’s rotation axis is slightly tilted or
leaning on its side by 23.5 degrees compared to the Earth’s orbit around the
Sun. This tilt means that during summer in the Northern Hemisphere, the
northern end of the Earth’s spin axis points towards the Sun. During winter in the
Northern Hemisphere, the southern end of the Earth spin axis points towards the
Sun.

Now consider a location on the Earth. The rotation of the planet around the Sun,
and around Earth’s axis means that more or less sunlight is received, because
less light is received when the Sun is closer to the horizon. The amount of
received sunlight directly influences the amount of heat delivered by the Sun.
This leads to different seasons.

@ FULL ACTIVITY DESCRIPTION

Preparation:

For the activity, you will need to make a model of the Earth, using an orange.
Make sure you can make the classroom dark. It would help if students are
already aware that seasons exist and they are associated with different weather
patterns and temperatures.



Activity 1: Vertical or shallow angle

Step 1:

Turn off the lights and close the blinds in the classroom.
Step 2:

Organise the student into pairs. Give each pair a torch and tell them to shine it
onto their table at different angles. Can they see a difference in the size of the
area covered by the light?

Step 3:

Explain that light shone at a shallow angle covers a larger surface area than light
shone from a right-angle. The students complete Task 1 on the worksheet.

Activity 2: Hot or cold?
Step 1:

Give each pair of students an orange. Explain that the orange represents the
Earth. The top of the orange is the North Pole. The bottom of the orange is the
South Pole.

Step 2:
The students complete Task 2 on the worksheet, up to step 11.
Step 3:

Discuss the tasks. Explain that the Sun, like the torch, produces a fixed amount
of light. The larger the surface area on which the sun shines, the larger the area
over which the heat is spread. So each part of that area gets less heat than when
the light from the Sun is concentrated on a smaller area. At the Equator the Sun
shines vertically on the Earth’s surface, so it falls on a smaller area. This means
it is warmer at the Equator.

Step 4:

Together, look at the drawings on the worksheet. Use your orange to show that
the Earth is tilted slightly diagonally. Rotate the orange around the torch. Start
with the North Pole turned away from the Sun. Now the students can see that
sometimes the North Pole is turned towards the Sun, and sometimes away from
it.

Step 5:

Show that the Sun shines more directly on the Northern Hemisphere when the
North Pole is turned towards the Sun than when the North Pole is turned away
from it. Explain that the seasons on Earth are caused by the different angles at
which the Sun’s rays hit the earth. This is why it is hotter in the summer than in
winter. Discuss with the students that the sunlight never falls vertically on
Europe. You can explain that this because there are always shadows. Even in the
middle of the summer at noon when the Sun is highest on the sky, it is still not
vertically above us.



Step 6:

The students complete the rest of Task 2 on the worksheet. Say that in Europe
(or anywhere not on the Equator) the Sun shines for a shorter time in the winter
than it does in the summer. Say that this is because of the angle of the Sun in
relation to the surface of the Earth. Because the angle of the Sun shining on
Europe changes throughout the year, we experience different seasons. This is
because the amount of heat and light changes.

Activity 3: Seasons are not different everywhere

The students complete Task 3 on the worksheet. Ask them why we have such
different seasons in Europe, while the countries on the Equator do not. Conclude
that this is because of the changing angle at which the midday Sun shines on the
Earth’s surface in Europe, whereas it is more constant at the Equator. Refer back
to the activity Vertical or shallow angle.

g CURRICULUM

Country Level Subject Exam

board Section

KS1:Year Seasonal changes: Observe and describe
UK 1 ' Science - the weather associated with the seasons
and how day length varies.
Human and physical geography: Identify
seasonal and daily weather patterns in the
UK KS1 Geography - United Kingdom and the location of hot and
cold areas of the world in relation to the
Equator and the North and South Poles.

Earth and space: Describe the movement
Science - of the Earth, and other planets, relative to
the Sun in the solar system.

KS2:

UK Year 5

@ ADDITIONAL INFORMATION

i CONCLUSION

In three steps, this activity teachers how to build a model of the Earth and helps
students understand the concept of seasons around the world. After completing
the activity, students learn that seasons are determined by the angle at which
the rays of the Sun fall on the Earth. So at the Equator there is very little
difference between the seasons. Students observe that light falling on a surface



diagonally covers a larger surface area than light falling from directly overhead
and discover that the Sun warms a smaller area more quickly than a large area.

ATTACHMENTS

e Student Worksheet PDF
e Student Worksheet editable

ALL ATTACHMENTS

All attachments

CITATION

Space Awareness, 2016, Seasons Around the World, astroEDU, , d0i:10.14586/
astroedu/1604

ACKNOWLEDGEMENT

Emma Foxell, ESERO NL, ESA, Space Awareness, Audrey Korczynska


https://astroedu-live-23c120ac21e54624824f07dd7-9e38bc8.divio-media.org/activities/attach/ea56ceb4-19e9-499f-9774-63eb57355053/astroEDU1604-worksheet_0OKNBNX.pdf
https://astroedu-live-23c120ac21e54624824f07dd7-9e38bc8.divio-media.org/activities/attach/ea56ceb4-19e9-499f-9774-63eb57355053/astroEDU1604-worksheet_84e3oDk.docx
https://astroedu.iau.org/english/activities/1604/seasons-around-the-world/?format=zip
http://dx.doi.org/10.14586/astroedu/1604
http://dx.doi.org/10.14586/astroedu/1604

	Seasons Around the World
	Demonstrate the seasons on Earth using a model.
	GOALS
	LEARNING OBJECTIVES
	EVALUATION
	MATERIALS
	BACKGROUND INFORMATION
	FULL ACTIVITY DESCRIPTION
	Preparation:
	Activity 1: Vertical or shallow angle
	Step 1:
	Step 2:
	Step 3:
	Activity 2: Hot or cold?
	Step 1:
	Step 2:
	Step 3:
	Step 4:
	Step 5:
	Step 6:
	Activity 3: Seasons are not different everywhere
	CURRICULUM
	ADDITIONAL INFORMATION
	CONCLUSION



