
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  Earth Science
	 Fourth Grade Science 

	Recommended  Days of Instruction:  2 - 3
	(one day equals 45 minutes)

	Standard addressed:  

	4-3 
The student will demonstrate an understanding of the properties, movements, and locations of objects in the solar system.  (Earth Science)



	SEASONS

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	4-3.4  
Explain how the tilt of Earth’s axis and the revolution   around the Sun results in the seasons of the year.


	SC Science Standards Support Document Resource List
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SCETV Streamline
http://etv.streamlinesc.org
“The Earth’s Tilt On Its Axis and the Reason for the Seasons”
http://player.discoveryeducation.com/index.cfm?guidAssetId=2D0E100A-DECD-4E5A-AB97-BFFDC6A778A5&blnFromSearch=1&productcode=US
A globe is tilted to show how the Earth is tilted on its axis. The tilt of the Earth on its axis is the reason for the seasons.
Seasons Interactive website
http://www.sepuplhs.org/students/iaes/simulations/SEPUP_Seasons_Interactive.swf
This Web interactive contains seasonal information for four cities around the world over the
course of one year. Students will analyze the data provided on the web site.
On line model of the seasons
http://www.learner.org/jnorth/tm/Reasons2.html
Literature Connections:
 Arctic Lights Arctic Nights

By Debbie S. Miller.

Illustrated by Jon Van Zyle.

Walker Publishing. 2003.

ISBN 0-8027-8857-2.

	See Science Module 4-3.4

	From the South Carolina Science Support Documents:

The objective of this indicator is to explain how the tilt of Earth’s axis and the revolution around the Sun results in the seasons of the year; therefore, the primary focus of assessment should be to construct a cause-and-effect model of the ways that Earth’s seasons are affected by these two factors.  
However, appropriate assessments should also require students to recall information about Earth’s axis or revolution; classify by sequencing the seasons; or infer or illustrate a season based on the description or drawing of the tilt of the axis.  




Fourth Grade
Science Module 

4-3.4
Astronomy
Lesson A 

From the South Carolina Science Support Documents:
4.3-4 Explain how the tilt of Earth’s axis and the revolution around the Sun results in the seasons of the year.
Taxonomy level:  Understand Conceptual Knowledge (2.7-B)   
Previous/Future knowledge:  In kindergarten (K-4) students demonstrated an understanding of seasonal weather changes.  In 2nd grade (2-3.3), students illustrated the weather conditions of different seasons.  In 8th grade (8-4.5), students will study the cause for the seasons including the amount of heating of Earth due to the angle of the Sun’s rays and the affect of daylight hours.  

It is essential for students to know that Earth has distinct seasons which result from the tilt of its axis and its revolution around the Sun. 

· Earth revolves around the Sun one time each year in about 365 days.

· Earth has seasons because Earth’s axis is tilted.

· Because of the tilt, the number of daylight hours changes throughout the year.  

· As Earth revolves around the Sun, different parts of Earth get more sunlight.

· The tilt also causes the northern or the southern part of Earth, to point toward the Sun. 

· When the tilt is toward the Sun, the season is summer; when the tilt is away from the Sun, the season is winter.

· The two hemispheres have opposite seasons.

· The seasons do NOT depend on the distance of Earth from the Sun. 

Axis


· Earth rotates around an imaginary straight line called an axis that runs through the planet’s center.  

Revolution


· The movement of Earth as it makes an orbit around the Sun in one year. 
Seasons


· The effects on Earth due to the change in the amount of sunlight caused by the tilt of Earth’s axis.

· Summer occurs when part of Earth is tilted most toward the Sun

· Autumn and spring occur when neither part of Earth is pointed directly toward or away from the Sun.

· Winter occurs when part of Earth is tilted away from the Sun.

· The sequence of the seasons during the year is summer, autumn/fall, winter, and then spring.

It is not essential for students to know about the angle of the Sun’s rays.  

Assessment Guidelines:

The objective of this indicator is to explain how the tilt of Earth’s axis and the revolution around the Sun results in the seasons of the year; therefore, the primary focus of assessment should be to construct a cause-and-effect model of the ways that Earth’s seasons are affected by these two factors.  However, appropriate assessments should also require students to recall information about Earth’s axis or revolution; classify by sequencing the seasons; or infer or illustrate a season based on the description or drawing of the tilt of the axis.  

Teaching Indicator 4-3.4: Lesson A - Astronomy
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator. 
Preparation for the lesson: 
This module uses concrete models to help students understand the abstract concept of what causes seasons. Models can be used in the classroom to help students learn about abstract ideas such as the concept of the revolution and rotation of the planets, the seasons, and night and day. Using models in this way also can teach students how scientists use models to understand concepts that are very abstract. It is important that the teacher help students learn to identify both the strengths and limitations of models—where the abstract and concrete representations have shared components and where they are different. 
Styrofoam balls for each student or pairs of students are needed for activities in this module. Styrofoam balls may be purchased at most arts and crafts stores. The teacher will need to skewer each ball in the center with pen or pencil.  The pen or pencil will represent the imaginary axis. Draw a line with a permanent “Sharpie” marker through the center of the Styrofoam ball to represent the equator.   A lamp with a high wattage bulb will also be needed as well as a flashlight and a nine inch round balloon for each group.
Misconceptions:
Note:  The tilt of the Earth on its axis and the manner in which sunlight strikes the Earth remains one of the most misunderstood concepts taught in science classes.
• Often students who believe that the seasons are caused by earth’s distance to the sun think that earth orbits the sun in an elongated elliptical path and that this is what causes earth’s distance from the sun to vary enough to cause the seasons.  In fact, earth’s orbit, while elliptical, is nearly a perfect circle.

• Others may think that the sun is not in the center of earth’s orbit, thus causing earth to be closer or farther away from the sun at different times. While it’s true that the sun is at one focus of earth’s elliptical orbit, the fact that the orbit is nearly a perfect circle means that the distance from earth to the sun remains nearly constant all year.

• Even people that know that earth’s tilt has something to do with the seasons might think that there is something about the tilt that causes earth to be much closer to the sun at certain times of the year. In fact, the tilt does not make any significant difference in the distance of earth to the sun.
Safety Note(s):
Safety must be emphasized at the beginning of the school year and reinforced with every lab activity.  Students should understand that safety is everyone’s responsibility.

Lesson time:
2 - 3 days (1 day equals 45 minutes)
Materials Needed:
· Large Beach ball or other large ball

· Globe

· Index cards to label globe and beach ball

· Lamp with high wattage light bulb (lamp shade removed)

· For each student or pairs of students, you will need Styrofoam balls skewered through the center with pens or pencils. Draw a line around the center to represent the equator.   
· Permanent ink marker to draw “equators” on Styrofoam balls

· 9 inch round balloon for each group of 4

· Flashlights for each group of 4 students

Focus Questions:  What are our seasons like?  What are seasons like in other parts of the world?  What causes the seasons?
Engage: 
1.  Begin by leading the class in a discussion about Earth's seasons.  Ask students to identify some characteristics of each of the Earth's seasons:  summer, autumn, winter, spring.  (Answers will vary but should cover weather, climate, and hours of daylight).  Write student responses on chalk board or chart paper.  Ask students what they think causes these changes over the course of a year?  (The Earth's orbit around the sun.) This discussion will serve as a pre-assessment of students’ current thinking about the reason we have seasons.
Explore: 
1. Use a large beach ball or other large ball to represent the sun and a globe to represent the Earth. (Tape index card with the term SUN on the beach ball and an index card with the term EARTH on the globe .Ask for a student volunteer to hold the beach ball (Sun).  Ask for another student volunteer to hold the globe (Earth) perpendicular to the plane of Earth's orbit around the sun (straight up and down, with the North Pole facing the ceiling).  Ask the student holding the globe to walk slowly in a small circle around the Sun, spinning the globe and keeping the Earth's axis straight.  Ask students if this is an accurate representation (model) of the Earth's orbit around the Sun.  (No.)  Why not?  (The Earth should be tilted.)  Explain that if the Earth's orbit was really like this then every place on Earth would always have 12 hours of daylight and 12 hours of darkness, and there would be no seasons.  
2.  Ask the student holding the globe to tilt it slightly, so that the Poles are no longer aligned with the floor and the ceiling.    Ask the student again to walk slowly around the Sun, spinning the tilted globe.  Explain to students that the Earth is always tilted at approximately 23°, and therefore, depending on the time of year, different places get different amounts of daylight. Ask students what effect different amounts of daylight might have?  (This is what causes variances in temperature and daylight hours that make up the seasons).

3. So that students can simulate the tilt of the Earth as it goes around the sun, have small groups of students take turns pointing at a motionless object across the room and walk in a circle around a friend while he/she remains motionless. Have the student keep pointing at the object across the room; this way he/she is always pointing in the same direction, no matter how he/she moves. As students "orbit a friend", ask them to observe which direction they are pointing.  They should notice that the direction the student is pointing sometimes goes directly toward the friend, and sometimes directly away from him and sometimes to the side; the Earth behaves in this same way toward the sun.
Ask students “If you are earth, as you orbited the sun, were you always in the same relation to the sun? (Most students will probably say no, but if some did not recognize this, have one pair do the exercise again while the rest of the students observe.  Have the "earth" student stop at various places and ask if she is facing the sun the same way. 
Explain
Ask students what celestial body the stationery student represented in this model? (The sun) What celestial body did the moving student represent in this model? (The earth)  
Next, distribute a Styrofoam ball to each student or pair of students.
Ask students:

· If the earth is tilted on its axis how should I tilt the earth (Styrofoam ball)?

Now, with your earth (Styrofoam ball) tilted properly, be sure to keep the pencil pointed in the same direction as you start to walk it (orbit) around the lamp (sun). It is easiest to keep the pencil facing toward the same wall. Do one full orbit, then do another orbit and stop at when the Northern Hemisphere is leaning toward the sun. If the lamp was the Sun, you could say that when the Earth is tilted toward the Sun, the northern hemisphere receives a lot of direct sunlight, and when the Earth is tilted away from the Sun, the southern hemisphere receives a lot of direct sunlight and the northern hemisphere receives less sunlight. Ask students the following questions:
· Where is the Northern Hemisphere pointed? (It is pointed toward the sun.)

· Do you think the Northern Hemisphere is warmer during this time of the year? (Yes, because sunlight is hitting it directly. Be sure that students don’t think it is because that part of earth is closer to the sun.
Now, keep orbiting until the Northern Hemisphere is pointed away from the sun and ask the following:

· When the Northern Hemisphere points away from the sun, then what? (Now, the Northern Hemisphere gets cooler.)

· Why does the Northern Hemisphere get cooler? (It is the sunlight falling less intensely that causes it to be cooler.)
· What about the Southern Hemisphere? (The Southern Hemisphere receives direct rays and is now warmer than it usually is.)

Students at this point should begin to understand that sunlight falls more intensely on different parts of the earth throughout the year. In groups of four, distribute a flashlight and a nine inch round balloon.  Have students blow up the

balloon and tie it off. Darken the room.  Then have students shine the flashlight on the balloon from the side. First shine it on the center of the balloon and then move

up and shine it on the top part of the balloon. Ask students “Where is the light more spread out?  Where is it more concentrated?  (more spread out when you shine it on the top part of the balloon and more concentrated when you shine it on the center of the balloon). This same thing happens with sunlight and the Earth. Sunlight hitting the equator is much more concentrated than sunlight hitting the

poles, so the equator is always going to be warmer than the poles. So, the tilt of the Earth is what causes the seasons, and uneven distribution of sunlight on the Earth keeps the poles cold and the equator warm.  
(Suggested break point for lesson)
Extend:
Students probably know that it takes earth a year to orbit the sun, but may not have thought about it in the context of seasonal changes. Asking this question will help students realize a complete picture of the seasons:

· How many months do you think go by between when the Northern Hemisphere receives direct rays from the sun as opposed the Southern Hemisphere? (About six months) This will help students to develop the idea that as the earth orbits, the seasons on different parts of the planet change. You may need to demonstrate the orbit one more time, stopping at each quarter to show that earth is in a different position in relation to the sun throughout the year.
Tell students that they are going to see some more examples of the effects of seasonal changes.  Direct students to the Seasons Interactive

(http://www.sepuplhs.org/students/iaes/simulations/SEPUP_Seasons_Interactive.swf)

This Web interactive will allow them to explore these seasonal changes in four cities located in different places around the world. Divide class into pairs or small groups.  Ask students to note the differences in temperature and daylight hours in the four cities over the course of the year.  Have students record the data which allows students to note the information for March, June, September, and December.  Give pairs/groups 10-15 minutes to explore the interactive and record the data.
Have student volunteers locate the four cities on a globe.  Note the approximate latitude of each city, focusing on the Tropic of Cancer, Tropic of Capricorn, Arctic Circle.

Which city experienced the most variation in temperature and daylight hours?

(Anchorage, AK) Which city experienced the least? (Quito, Ecuador) 

• Why do you think there was such a fluctuation in the data for Anchorage? (The city is close to the North Pole, and therefore experiences the most change due to the tilt and orbit.)

• Why is the data in Quito basically the same year-round? (The city is on the

Equator so the amount of sunlight that it gets is not affected by the Earth's tilt.) 

Compare the data for Chicago, IL and Melbourne, Australia. What is the same?

What is different? (Their temperatures and daylight hours are comparable due to 

a similar latitude, but their seasons are reversed. Chicago, IL is in the northern hemisphere, and Melbourne, Australia is in the southern hemisphere.
• Explain to students that the seasons are "reversed" in the Southern Hemisphere.  

Ask students why they think that is?  If they need visual clues they can refer to the 

Web interactive or the globe and beach ball.  (Because of the tilt of the Earth, the 

Northern Hemisphere and Southern Hemisphere point in different directions and 

so they are affected differently by the Sun.)

Show the cosmic map to review the tilt of the earth during each season
http://www.nationalgeographic.com/xpeditions/activities/07/popup/cosmic.html
To assess student understandings of the seasons, ask them to demonstrate with either a drawing, poster, or model how and why the seasons change. Regardless of how they demonstrate this concept, tell students they should include the following information in their product: that the earth is tilted on an axis, different parts of Earth receive direct rays from the sun at different times of the year, and the relation of the earth’s hemispheres in relation to the sun are what result in the different seasons.
Standard 


4 – 3 The student will demonstrate an understanding of the properties, movements, and locations of objects in the solar system.  (Earth Science)





Indicator:


  4 -3.5 Explain how the tilt of Earth’s axis and the revolution around the Sun results in the seasons of the year.





Other indicators addressed:  


4-1.6	Construct and interpret diagrams, tables, and graphs made from recorded measurements and observations. 
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