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Subject Area:         Science   
Strand E:  Earth and Space 
Grade:  2      
 

Benchmarks 

SC.E.1.1.1:  The student knows that the light reflected by the Moon looks a little different every day 
but looks the same again about every 28 days. 
 
SC.E.1.1.2:  The student knows that the appearance of sunrise and sunset is due to the rotation of Earth 
every 24 hours. 
 
SC.E.2.1.1:  The student knows that there are many objects in the sky that are only visible at night. 
 

TASK ANALYSIS 
The student… 

MOON, EARTH, AND SUN 
·  creates a model to show:  

o the earth rotates on its axis. 
o the rotation of the earth on its axis causes night and day. 
o the sun can be seen only in the daytime because of the rotation of the earth on its axis. 

·  observes and records personal observations of the moon as it changes from day-to-day in a 
cycle that lasts about a month. 

·  records in a journal, observations of other objects in the sky. 
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DAY AND NIGHT 
 
 
BENCHMARK AND TASK  
SC.E.1.1.2 The student knows that the appearance of sunrise and sunset 
 is due to the rotation of Earth every 24 hours. 

·  The student creates a model to show:  
o the earth rotates on its axis. 
o the rotation of the earth on its axis causes night and day. 
o the sun can be seen only in the daytime because of the rotation of the earth on its axis. 

 
KEY QUESTION  
How does the Earth’s movement cause day and night? 
 
BACKGROUND INFORMATION  
The earth spins around an axis that passes through the center of the globe. One complete rotation, 
which takes about 24 hours, is the passing of one day and night. The sun doesn’t really move across 
the sky. The earth does the moving. It is really incorrect to talk about the sun “setting and rising”. But, 
talking about sunrises and sunsets is practical because we look at the sun from the earth. Before clocks 
were invented, one way they told time was by watching shadows on sunny days. The length of 
shadows changes during the day; the shortest shadow is always found in the middle of the day (close to 
noon). While the earth spins on its axis, it orbits around the sun. Three hundred sixty five rotations 
make one year, the time it takes earth to orbit once around the sun. 
 
MATERIALS  
Teacher      Per student 
table lamp or flashlight    crayons 
globe 
Our Sun (Benchmark Education Co.) 
 
TEACHING TIPS  
Rotation (earth spinning on its axis) and revolution (earth traveling around the sun) are not 
synonymous. Having students spin in place (rotation) and then walk around a central point (revolution) 
are good ways to differentiate the two concepts. 
 
ENGAGE 
Explain that many years ago, as people watched the sun going by every day, they thought that the sun 
was going around the Earth. They believed the Earth was the center of the universe. Anyone who 
suggested otherwise was treated as a criminal or insane. After hundreds of years, people finally 
understood that the Earth was actually going around the sun. But, if this is true, why does the sun 
appear to be crossing the sky each day? Invite discussion about this to find out what your students 
already know. 
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EXPLORE 

1. Place a table lamp on a table in the middle of the room. Remove the lampshade and make sure 
that only one light bulb is burning to represent the sun. Tape the cord down so students won’t 
trip. Turn off the ceiling lights.  

2. Select a student to represent the earth. Say, “Show me what the earth does to make night and 
day.” If the student doesn’t understand, say, “Turn around and around slowly and tell us what 
the ‘sun’ appears to be doing from your (the earth’s) viewpoint.” You want the student to see 
that the sun seems to be going by, even though it is not moving. It is the Earth’s rotation that 
makes the sun seem to move across the sky each day. 

3. Say, “Your turning around slowly is called rotating.” The earth rotates all the way around once 
every 24 hours. Have all students stand and spin in place. Ask: What are you doing? 
(rotating) 

4. Now ask the student representing the earth to slowly walk around the sun one time. Say “your 
walk around the sun is like the earth’s movement called ‘revolving’. It takes one year for the 
earth to revolve around the sun. 

5. Finally, select a student to represent the earth and walk (revolve) around the sun while spinning 
around (rotating). The student will move around the lamp while spinning. 

 
EXPLAIN  

1. Have the person representing the earth hold a mounted world globe. Put a big masking tape X 
on the globe to show your location on the Earth.  

2. This time, instead of having the student turn, have the student hold the globe by its base while 
turning the globe slowly with the other hand. As the X on the globe goes in and out of the light, 
have all students say “day” or “night”. 

3. Ask questions to confirm students’ understanding of the concept of why day and night occur. 
The students may continue to use the lamp and globe to find the correct answers. 
Ask: 
What do we call it when our X is in the light? (daytime) 
What do we call it when we are in the dark?  (nighttime) 
Is it daytime for the whole world at the same time?  (no) 
When it is daytime for us, where is it nighttime?   (on the other side of the Earth) 
How long does it take the earth to make one rotation?  (24 hours) 
What do we call the turning of the earth? (rotation) 
If the earth didn’t also revolve around the sun, would rotation still cause day and night? (yes) 

     4. Read and discuss Our Sun. 
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EXTEND/APPLY  
 
 

Draw a picture showing the Earth and the sun. 
Write “day” on the part of the Earth that is in daytime, color it light blue. 
Use your pencil to color the part of the Earth that is in nighttime, color it black. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
EXTENSIONS 
Explore how the shape of the Earth affects its rotation by spinning the following: hard-boiled egg, 
rubber ball, a cone shaped top, a cylinder, and a wooden cube.  
Ask: 
Which objects most closely show the rotation of the earth? 
 
ASSESSMENT 
Teacher assessment through observation should include the following criteria: 

·  Tasks have been completed by the student. 
·  Student answers to questions should show evidence of conceptual knowledge.  
·  Student gives an accurate response to “What is rotation?” 
·  Student questions should be probing, on task, or reflect the processing of an essential 

understanding. 
·  Correct responses to activity questions. 
·  Completion of drawing which accurately depicts the correct answers. 
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MOON OVER ORLANDO 

 
BENCHMARKS AND TASKS  
SC.E.1.1.1 The student knows that the light reflected by the Moon looks a little different every day but 
looks the same again about every 28 days. 
SC.E.2.1.1 The student knows that there are many objects in the sky that are visible only at night. 

·  The student creates a model to show: 
o the earth rotates on its axis. 
o the rotation of the earth on its axis causes night and day. 
o the sun can be seen only in the daytime because of the rotation of the earth on its axis. 

·  The student observes and records personal observations of the moon as it changes from day-to-
day in a cycle that lasts about a month. 

·  The student records in a journal, observations of other objects in the sky. 
 
KEY QUESTION  
How do we know that the moon moves? 
 
BACKGROUND INFORMATION  
The earth travels around the sun while the moon travels around the earth. The motion of one body 
around another body is called revolution/revolving. A path that the earth and moon take as they 
revolve is called an orbit. 
There are five basic phases of the moon: new, crescent, quarter, gibbous, and full. The traditional order 
begins with the new moon. During that phase, the moon cannot be seen. A day after the new moon, a 
sliver of light appears along the moon’s right edge, steadily growing larger until several days later a 
crescent of light appears. The crescent moon, in turn, gets bigger until several days later a half of the 
moon’s face appears to be lit. This phase is called a quarter moon, since technically only one quarter of 
the moon’s surface is seen by the earth. Several days after the quarter moon, about three-fourths of the 
moon’s face appears to be lit. This is called a gibbous moon. A few days after that is the full moon. 
This cycle of increasing size is called waxing and takes approximately two weeks. The cycle of 
decreasing size is called waning and takes about two weeks. 
 
MATERIALS  
Teacher      Per Student 
pictures of different phases of the moon  Moon Over Orlando calendar 
class moon phase charts 
daily newspaper 
Farmer’s Almanac or fisherman’s monthly lunar chart 
Benchmark Education Co. books: 
  Our Moon 
  In the Sky 
  Counting Stars 
The Moon (Dominie Press) 
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TEACHING TIPS  
1. It will be helpful to send a note home to parents explaining this activity. Suggest that this 

investigation be done as a family project. 
2. The use of the daily newspaper to identify the current lunar phase can be a very useful tool. The 

newspaper will also provide information regarding the time of “moonrise” and “moonset”. 
Calendars also often show the phases of the moon. 

3. This activity should be conducted during the late fall/winter months, avoiding Daylight Savings 
Time, which will make viewing the moon in the evening too late for young children. 

4. Students are likely to associate the sun with daytime and the moon with nighttime. However, 
unlike the sun, the moon can be seen both during the day and night. To view the moon during 
the day, students will need to begin this activity early in the morning on a clear day. 

5. You may choose to place each student’s Moon Over Orlando calendar in a file folder for them 
as the charts will be used for a few weeks. 

 
ENGAGE 

1. Ask the following questions to determine students’ prior knowledge about the moon: 
Can we always see the moon? 
Is it in the same spot in the sky all the time? 
Where is the moon when we can’t see it on a cloudy night? 
Is it always the same shape and size? 
Why do we see different shapes? 
Where is the moon during the day? 
What makes the moonlight we see? 

2. Show pictures of different phases of the moon: new moon, crescent, half, gibbous, and full. 
 
EXPLORE 

1. Give each student a Moon Over Orlando calendar. 
2. Tell the students that they are to observe the moon each night for a month. Have the students 

write in the name and dates of the month on the calendar. Tell them to observe the moon each 
night at the same time and location. After each observation, students should draw a picture of 
the moon’s shape as it appears on that date (in the corresponding square of the calendar). If 
they were not able to see the moon on a specific night due to weather conditions, have them 
enter “did not see” in that square. 

3. Students should maintain a journal to add additional observations to describe their daily 
drawings. 

4. Students unable to complete this project in the evenings at home may complete the calendar by 
using information found in the daily newspaper. 

 
EXPLAIN  

1. Discuss students’ observations each day. Let several students show their drawings from the 
previous night. Compare these drawings with the information found in the newspaper. Allow 
students to compare their calendars with each other. On a classroom chart, draw the moon 
phase to represent student observations. 

2. Ask the following questions: 
What change in shape did you see? 
Is there a pattern? 
Does anyone have a full moon on their chart? 
On which nights were you unable to see the moon? 
Were there any nights on which the sky was clear, but you still didn’t see the moon?  
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Discuss the dates that the students saw full moons and no moons. 
Have you been able to view the moon during the daytime? When? 

3. Discuss why there are clear nights when the moon is not visible but on a clear day the sun 
is always visible. 

4. Read and discuss any of the suggested books. 
 
EXTEND/APPLY  
Create moon phase cards using the student observations and the classroom chart. Place the phases in 
the correct order of the cycle and create student flipbooks. A flipbook is a booklet of pictures arranged 
in order so that if you flip through, or fan, the pages very quickly, it appears as though the object in the 
pictures is moving, just like in the movies. 
 
EXTENSIONS 
The light of the Moon is reflective. To demonstrate this concept, you may try one of the following: 
Use a bike reflector with a flashlight in a dark room to simulate the Moon’s reflective light. 
Using a mirror and flashlight, darken the room, place the flashlight on a table, turn away from the 
flashlight, and use the mirror to cast the flashlight beam onto your body.  
 
ASSESSMENT 
Teacher assessment through observation should include the following criteria: 

·  Tasks have been completed by the student. 
·  Level of detail and specificity in descriptions found in the Moon Over Orlando calendar and 

student journal entries show growth and understanding. 
·  When looking in the journals, compare earlier and later entries for what they can tell you about 

the student’s growth and understandings. 
·  Student answers to questions and acquired vocabulary should demonstrate understanding.  
·  Student questions should be probing, on task, or reflect the processing of an essential 

understanding. 
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Student Scientist:  ______________________________________                  
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REFLECTING ON MOONLIGHT 
 
 
BENCHMARKS AND TASKS  
SC.E.1.1.1 The student knows that the light reflected by the Moon looks a little different every day 
but looks the same about every 28 days. 
SC.E.1.1.2 The student knows that the appearance of sunrise and sunset is due to the rotation of 
Earth every 24 hours. 

·  The student creates a model to show: 
o The earth rotates on its axis. 
o The rotation of the earth on its axis causes night and day. 
o The sun can be seen only in the daytime because of the rotation of the earth on its 

axis. 
·  The student records in a journal, observations of other objects in the sky. 

 
KEY  QUESTION 
What is Moonlight?  
 
BACKGROUND INFORMATION  
Except for the sun, the moon is the brightest  
object in the sky. A full moon on a clear night  
can provide enough light to read by. Yet the  
moon produces no light of its own. Moonlight is  
simply reflected sunlight. The sun is the ultimate  
source of light. The sun produces energy which  
illuminates and provides warmth to the earth, moon, and nearby planets. These bodies, in turn, 
reflect the sun’s light. 
The moon is actually a very poor reflector of sunlight. It reflects only about seven percent of the 
sunlight that falls on it. The remaining 93% of the sunlight is absorbed by the lunar surface. 
Moonlight is only about two millionths as strong as sunlight. The quality of moonlight is also 
different. The sun’s ultraviolet and infrared light help to give an object a true color. Moonlight, 
however, seems to drain the color from the landscape. At one time people believed that excessive 
exposure to moonlight would cause insanity. In fact, the word lunatic comes from luna, the Latin 
word for moon. 
Even though the brightest moonlight is only about a quarter as bright as the light of a candle held 
one meter away, it is still bright enough to cast shadows. The absence of moonlight can make a 
night seem pitch black. 
 
MATERIALS  
Teacher      Per student 
lamp or bright flashlight    styrofoam ball on a dowel or pencil 
stool or ladder 
spheres for each student 
posters of lunar phases 
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TEACHING TIPS  

1. Push a wooden dowel or pencil into the styrofoam ball and create one for each student. 
2. Position the light source at student eye level. Tape down any cords so that no one trips. 
3. Darken the room as completely as possible. 
4. Display the moon phase charts. 
5. Begin this activity after completing the Day and Night activity and after completing some of 

the Moon Over Orlando activity. 
 
ENGAGE 

1. Review the class observations from Moon Over Orlando and discuss the moon phases once 
again.  
Ask: 
Why do you think the Moon has different phases or shapes? 
Where does the light we see from the Moon come from? 

 
EXPLORE Part 1 

1. Have the students form a circle around the lamp (or whatever light source you use). They 
should be 5 to 8 feet from the lamp and at least an arm’s length apart from each other. 

2. Distribute the styrofoam balls attached to the dowels. Tell the students that the lamp 
represents the sun and that each student will represent earth. When they hold out the dowel, 
the ball on the dowel represents the moon. 

3. Turn on the lamp. Tell the students to face the “sun” and hold the dowels out at arms length, 
a little over their heads. 

4. Have the students slowly turn in place counterclockwise while holding their “moons” a little 
above their heads in front of their bodies. Have them observe the changes in the way the 
light from the “sun” falls on their “moon”. 

5. Check to make sure that all students are looking at the balls representing the moon, rather 
than at the lamp representing the sun. Tell the students to be careful to keep the shadows off 
of their heads and hands from striking the balls. 

 
EXPLAIN  
Stimulate discussion by asking: 
What makes the “moon” light? (reflecting light from the sun) 
Does the light from the “sun” ever fall on the whole “moon”, or just on one side? (only one side 
receives light) 
Why do you think that you turn around in this investigation? (Students should say because they 
represent the earth, they are turning to represent the earth rotating on its axis). 
 
EXPLORE Part 2 
Have the students form a circle around the lamp holding their styrofoam, wooden dowel “moons”. 
Ask the students to turn their bodies until their “moon” is new. (The students should turn so they 
directly face the light, since from earth only a ring around the moon is visible during a new moon.) 
Ask the students to turn their bodies until their “moon” is full. (They should move so their backs are 
to the light and the ball is fully lit.) 
Ask the students to turn their bodies so that half of the “moon” is lit. (They should move so that the 
light is at either their left or right.) 
Ask the students to turn their bodies until they see a gibbous “moon”.  
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Review with the students that the way the sun’s light falls on the moon determines what the moon 
looks like from earth. Encourage them to make several turns until they understand why the moon 
looks different to us on earth at different times of the month. 

 
EXTEND/APPLY  
Ask: 
If the earth is between the sun and the moon, what phase of the moon would you see? 
If the moon is between the sun and the earth, what phase of the moon would you see? 

 
EXTENSIONS 
Provide materials, such as clay or smaller styrofoam balls, for students to use to make a tabletop 
model of what they are investigating. Place the moon and earth in position for each phase and make 
a drawing of the set up. 
 
ASSESSMENT 
Teacher assessment through observation should include the following criteria: 

·  Tasks have been completed by the student. 
·  Students demonstrate understanding through successful completion of the activity and 

creation of a representational model. 
·  Student answers to questions should show evidence of conceptual knowledge.  
·  Student questions should be probing, on task, or reflect the processing of an essential 

understanding. 
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ME AND MY SHADOW  
 
 
BENCHMARK AND TASK  
SC.E.1.1.2 The student knows that the appearance of sunrise and sunset is due to the rotation of 
Earth every 24 days. 

·  The student creates a model to show:  
o the earth rotates on its axis. 
o the rotation of the earth on its axis causes night and day. 
o the sun can be seen only in the daytime because  

of the rotation of the earth on its axis. 
 
KEY QUESTION  
Why does the size of your shadow change as the time of day changes? 
 
BACKGROUND INFORMATION  
The earth rotates around an axis, which can be described as an imaginary line that passes through 
the center of the planet. One complete rotation of the earth, which takes about 24 hours, marks the 
passing of an entire day and night. Contrary to how it looks, the sun doesn’t really move across the 
sky. The earth does the moving. It is actually incorrect to talk about the sun “rising and setting”. 
Before people had clocks, one way they told time was by watching shadows on sunny days. 
Shadow lengths change during the day; the shortest shadow is always found in the middle of the 
day. 
 
MATERIALS  
Teacher      Student 
globe       colored chalk 
flashlight      measuring tape 
Bear Shadow by Frank Asch    Body Shadow worksheet 
 
TEACHING TIPS  

1. This activity should begin early in the morning and will continue throughout the day.  
2. A sunny, cemented area, which will not be used by other classes, will be needed to complete 

this activity. 
3. Students can measure in centimeters or inches.  

 
ENGAGE 

1. Ask students the following questions: 
What is a shadow? 
What would cause a shadow outdoors? 
Do shadows stay the same? 
What do you think makes them change? 
How do you think your shadow might change during the day? 

2. Read Bear Shadow.
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EXPLORE 

1. Take the students outside to the sidewalk or the identified concrete area and have them line 
up with their backs to the sun. 

2. Tell them to look down and describe what they see. 
3. Each student should select a “shadow buddy” and take turns tracing each other’s shadow on 

the sidewalk with chalk. In order to be sure that the students always stand in the same spot, 
the shadow buddies will trace their partner’s shoes and identify the shadow with the 
student’s initials. This will provide a reference point to enable them to stand on the same 
spot each time. 

4. Students should measure the length of their shadow and record it on the shadow sheet along 
with the time. 

5. Students should continue to check their shadows, trace and measure them at hourly intervals 
(using different colored chalk, or alternating colors will help to eliminate any confusion), 
and record the measurements (use chalk to write the time at the end point of each line as 
well as in the log). 

6. After two or three hours, students should start to see a pattern. They should begin to place an 
X on the sidewalk to predict where the head of the shadow will be in the next hour.  

 
EXPLAIN  

1. Ask: 
What did you notice about your shadows? 
Did everyone’s shadow change the same way? 
When was your shadow the shortest? The longest? 
Were your predictions close to the actual results? 
In what direction did your shadow move? 
Can shadows be used to tell time? 

2. Explain that the earth is constantly spinning or rotating on its axis as we move from day to 
day. Use the globe and a flashlight in a dark room to demonstrate this concept. From the 
earth, the sun appears to move across the sky. It seems as if the earth is standing still. 
Although it looks like the sun is moving, it is actually the earth that is rotating. The shadows 
change because of this rotation. 

 
EXTEND/APPLY  

1. Explain that long ago, people told time by using a sundial. You might display a sundial or 
make one for the students to use and discuss its accuracy. 

2. Encourage small groups to select a small outdoor shadow (a pencil or wooden dowel in clay 
attached to poster board will work). Ask them to draw its outline on paper, recording the 
date and time. Do the results compare with the earlier explanation? 

 
EXTENSION 
Using a globe and flashlight, darken the room. Shine a flashlight on one side of the globe. Have 
students look on the dark side of the globe to determine which part of the world is experiencing 
night while it is daylight for us. 
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ASSESSMENT 
It is important that students understand what they will be evaluated on during this investigation. 
Tell them that you are interested in finding out: 

·  How they go about finding out how their shadow changes throughout the day. 
·  How clearly they describe their observations. 
·  What conclusions they draw from their observations. 
 

Scoring Rubric (from written responses) 
 
Low Response:  
Some data about shadow changes may have been collected, but the report may not explain the 
observations clearly or tell when they were made. Conclusions drawn, if any, may not follow from 
the data, and the report may reveal some significant misconceptions. 
 
Medium Response: 
Some data about shadow changes have been collected, and the observations are clearly presented in 
the report. Conclusions drawn are fairly basic and may reveal some misconceptions. 
 
High Response: 
Detailed data have been collected, and the observations are presented clearly in the report. 
Conclusions drawn deal with patterns, trends, or generalizations in the data or offer cause-and-
effect explanations for the phenomenon observed. 
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Student Scientists: ____________________________________________________________ 
 

 
 
 
 

Time Length of Shadow 

  

  

  

  

  

  

  

 

                                                                  
 
 
 

 


