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

4-3.5
Astronomy – Day and Night
Lesson A 

From the South Carolina Science Support Documents:

Indicator 4-3.5  
Explain how the rotation of Earth results in day and night.

Taxonomy level:  Understand Conceptual Knowledge (2.7-B)
Previous/Future knowledge: In 1st grade (1-3.1), students compared the day and night sky but did not relate that to the Earth’s rotation.  First grade (1-3.3) also recognized that the Sun and the Moon appear to rise and set but the explanation of the cause was not addressed at that time.  In 8th grade (8-4.4), students will study many of the motions of the Earth and Moon and relate those motions to various effects.

It is essential for students to know that:

· Earth rotates (spins) on its axis and completes one rotation in 24 hours.

· Earth rotates from west to east, therefore, the Sun appears to rise in the east and set in the west.

· Because of this rotation, only the side of Earth facing the Sun is lit and therefore experiences day; the side of Earth not facing the Sun experiences night.  

It is not essential for students to know about the rotation of other planets.

Assessment Guidelines:

The objective of this indicator is to explain how the rotation of Earth results in day and night; therefore, the primary focus of assessment should be to construct a cause-and-effect model of how rotation causes day and night.  However, appropriate assessments should also require students to recall information about rotation; or illustrate day or night on a model or drawing. 

Teaching Indicator 4-3.1: Lesson A – Day and Night
Instructional Considerations:
This lesson is an example of how a teacher might address the intent of this indicator. 
Misconceptions:
1. The sun rises exactly in the east and sets exactly in the west every day.

2. The sun is always directly overhead or directly south at twelve o'clock noon.

3. The earth is the center of the solar system. (The planets, sun and moon revolve around the earth.)

4. The Earth is larger than the Sun.

5. Most textbooks show the cause of day and night (the rotation of the Earth), as would be seen by an outside observer, far from the Earth. The students need to also see it from their own perspective as a person standing on Earth. 
6. The Sun goes behind hills at night.
7.  The Earth spins on its axis once a day.

Safety Note: 
Tell students never to look directly at the sun. 
Lesson time:
2 days (1 day equals 45 minutes)
First day, initial observation outside, and then periodically return to site to draw Sun’s position in the sky. 
Materials Needed:
Recording sheet or student notebooks to draw pictures of the sun’s position in the sky several times during a day

For each group of students, a Styrofoam ball with pen or pencil skewered through the center to simulate Earth’s axis

Flashlight for each group of students

Lamp with lampshade removed

In classroom, a globe

Focus Question(s):  
Why do we have day and night? 
What makes it so we aren’t in darkness all the time? 
What causes us to have a sunset and sunrise? 
How can it be midnight in Beijing, China when it is noon in South Carolina?
Engage:      

Today we are going to investigate what causes day and night. What part of the solar system is responsible for causing day and night? (Sun) Ask the students to think about how the sun causes night when it gives off light.

 Tell the class they are going to explore reasons for this in small groups. Explain to them that each group will be given a flashlight (the sun) and the Styrofoam ball (the earth) to investigate how the sun causes day and night. They need to record their findings. Divide the class into groups of four. Have each person in the group take a job: sun, earth, recorder, and reporter.  Let the group investigate until they seem to have a good idea of how the sun causes night and day. Bring the groups back together into one large group. Ask the reporter from each group to report their findings with the rest of the class.
Explore:

 Ask students the following questions: Where does the Sun go in the evening? Why does it seem to rise in the morning? What is happening? What is a day for us? The passing of a day has long been known and measured to be what? (24 hours) But what does 24 hours represent? (One rotation of the Earth on its axis) How could we watch that happen without a clock? What is happening outside which plots the length of day and night? Without a clock, what could we look at to know about a day? How could you plan such an experiment? What are the important things to plan when you are about to observe something? How long would it take to get a good idea about what was happening? How would we keep a record of what we saw outside?

  

Take students outside.  They will need recording sheets or notebooks to record their observations. Without mentioning the direction south, you need to ask everyone to face in that direction. This is important for the observations. While you are doing this, you might want to talk about why it is important that everyone face the same direction (without talking about south) when you are all observing the same object. Facing south is important because in the continental United States, the Sun is in the south at all times. Some will feel the Sun on their left cheek, and say that is a clue. Others might make the connection between the shadow on their right and the Sun on their left. Ask where is the sun with respect to our bodies? 
How high is the Sun? How could we measure that?  There is a very easy technique called "fist measuring" which can help us without having to use anything but our own bodies. All you need to know is that 90° (a right angle) is the angle difference between holding your arm straight out to the side and straight out in front of you. All you need to do is stand still and put your arm out in front of you at eye level, with your hand in a fist. Close one eye. Carefully begin moving your arm stiffly, watching and counting how many fists you can line up side by side until your arm is 90° away from where you started, or straight out to your side. For practice, use things around the schoolyard as a guide to help you count those imaginary fists.  What will happen to the sun’s location in one hour?  What will our view look like? What will be different in the picture, if anything? At this time, ask students to predict where the Sun might be in one hour and why. Use the fist measurement tool to relate the Sun's position to the horizon. Count the number of fists above the horizon where the sun appears in the sky. Record observations and return to the classroom.  Return with students every hour (or several times during the day) to make another drawing. How did their predictions turn out?  Where is the Sun now? Is it noticeably different? How many fists up in the sky is it?  Does anyone have a theory about the movement? Where is the Sun going? So, where does the Sun go in the evening? (The sun appears to move from east to west in an arc because of the movement (rotation) of the Earth on its axis.  
This is a good place to stop.
Explain: Day 2
After a few more observations, a definite shape is appearing in the movement of the Sun. This shape is known as an arc. How might we extend this shape into a bigger shape? Draw this arc high on the chalkboard, leaving room on the sides and the bottom for thoughts about the larger shape of this arc.  Ask them if this is the shape they saw the Sun moving in. Students will see a semi-circle and a full circle, Does that circle mean that the Sun is moving around the Earth? Could there be another way of seeing the Sun do what we've just seen it do? Here is the challenge of perspective, and this will be the most difficult of all. Imagine you were born and lived on a spinning merry-go-round. You've never known the ground. What would your view be like? All around you the world would be spinning past, but the things on the carousel would stay in place.  How easy it would be to believe that you are standing still and everything else is moving, if you've never been off of the merry-go-round. (The merry-go-round analogy represents why it appears that the Sun is moving, rather than the Earth).  Many will say the Sun goes to the other side of the world. Ask them then what it is like for people on the other side of the world when it is day for us? 

Whole Class Demonstration
1. Ask all students to stand in a circle around the "Sun" lamp. Ask students to move apart slightly to allow them to rotate easily.
2. Explain that each of them will represent the rotating Earth.
3. Begin the rotation with students facing away from the Sun (night). Explain that it is the Earth's own shadow that makes the night side of the Earth dark.
4. Ask them to slowly rotate counterclockwise and keep looking straight ahead.
5. As they turn, each student will be able to experience night, sunset, day, noon, sunset, and, completing the cycle, return to night.
6. As they turn, ask students what part of the day/night cycle they are experiencing.
Globe Demonstration
1. Another way to illustrate and reinforce the day/night concept is with a globe. Locate your city, state or country on the globe and place a sticker with your school name on it to mark the spot. Then using the lamp as the Sun, slowly rotate the globe and show students how the Earth rotates, resulting in day and night.
2. Using the globe you can identify which countries are in daylight while your location is in darkness.
Extend:

Ask students “Can anyone point to a place on the globe which is having night right now? “The Internet has a database of live cameras set around the world. Finding the country your students chose and looking at a "live" picture will help solidify their new learning.  The following website shows a satellite picture of the Earth with light and dark sections of the Earth, depicting where it is day and where it is night.  http://www.fourmilab.ch/cgi-bin/Earth/action?opt=-p
To assess student understanding, have students create a labeled sketch or diagram illustrating what causes day and night.  Encourage students to include important information such as the following in their product.
· It is the rotation of the Earth that causes day and night.
· The Earth rotates counterclockwise; thus a person standing on Earth sees the Sun rise in the East and set in the West. The Earth rotates toward the East and so, to the people on Earth, it looks like the Sun is moving towards the West. In fact, it is the Earth that is moving. 
· The Earth rotates on its axis once every 24 hours 

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 rotation of Earth results in day and night.
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