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EXPLORE MORE:

This lesson is an excerpt from Bring Science Alive! Exploring Science Practices, Grade 
5. Lesson 5, How do Stars Seem to Move During the Night and Year. Full support, 
including a ready to teach slideshow, is available online at www.teachtci.com.

Winter Solistice

Observing the Stars

Lesson Overview

During the winter solstice, Orion appears in the night sky. Observe 
it in the sky over the course of a night and a year with videos. 
Then, graph and analyze data to explain why we see different stars 
throughout the year.

Procedures

1. Go stargazing. Tell students they will go stargazing as a class and 
observe the constellation Orion. Set the tone by turning off the 
lights. Optionally, have students sit on the floor. 
Play the video of Orion a few times. Discuss:

a. What details did you see?
b. How did you know that time was moving faster than usual?
c. What did you see the stars doing throughout the night?

2. Observe stars throughout a year. Tell students to suppose they are standing in the exact same location 
at the exact same time of night, but the seasons change as a whole year flies by. Ask students to predict if 
they’ll see the same stars during each season.  
Play the audio slideshow, then discuss: Why do you think we see different stars during different seasons?

3. Complete the reading. Have students complete the reading and notes. 
4. Analyze data. Go over the investigation scenario as a class and have students use the data to create a 

graph. Then, conduct a science talk to analyze the graphs:
a. Why are there so many zeros in the data? (Because we cannot see all of the stars all of the time! It 

depends on the position of Earth in its orbit around the sun.)
b. During which season in the Northern Hemisphere was it easiest to see Leo? Pisces? (Spring; Fall)
c. Which constellation was the most prominent in the summer? In the winter? (Scorpius; Orion)
d. Which constellation is the highest in the sky during the year? (Leo)

5. Wrap Up. Discuss:
a. Why do the stars change positions in the sky throughout the night?
b. Can you see the constellation Orion every night of the year?
c. Why can we see certain constellations during one season but not during another season?

Sample explanation: The appearance of the night sky changes with the seasons. As Earth orbits the sun, 
different portions of the night sky are visible depending on the time of year. This means that, while Orion 
might be visible in the winter sky, it isn’t visible in the summer because of the Earth’s orientation around 
the sun.

https://www.teachtci.com/
https://cdnproduction.teachtci.com/system/videos/35/original/1_U3_L5_PP_19V-1.mp4?1668732607
https://cdnproduction.teachtci.com/system/videos/1198/original/G5.U4.L5_Slideshow-HD110921272.mp4?1668736018


Constellations Seem to Change With the 
Seasons

Orion is large and made of some of the 
brightest stars in the sky. So, it is one of the easi-
est star patterns to find. On a winter night in the 
Northern Hemisphere, you can probably see its 
brightly glowing stars. But if you look for Orion 
in the summer, you will not be able to find it at 
all. In fact, many stars that you can see in the 
winter are not visible in the summer, and many 
stars that you can see in the summer are not vis-
ible in the winter.

As you have learned, stars appear to move 
because Earth rotates. But another reason why 
they appear to move is because of Earth’s orbit 
around the sun. If you observe a star pattern, 
such as Orion, at the same time of night for sev-
eral weeks, you will see that its position in the 
sky changes. It may move higher or lower in the 
sky. Some stars, such as the stars around Polaris, 
never disappear from the sky. But other stars, 
such as those that form Orion, will rise and set 
as the seasons change.

The stars you see at night depend on which 
direction the part of Earth you are on is fac-
ing. As Earth moves around the sun in its orbit, 
the night side of Earth looks out into a different 
part of space. The night side of Earth is 
the part of Earth that faces 
away from the sun. During 
the winter, the night side of 
Earth faces the part of space 
that contains Orion. In the 
summer, the day side of 
Earth faces Orion. So, Orion 
is in the sky during winter 
nights and summer days.But 
you cannot see Orion when 
it is in the day sky because 
the sun is so bright that 
other stars are not visible.

Constellations seem to change positions 
in the sky with the seasons. This 
happens because of Earth’s orbit around 
the sun. This illustration shows how 
Betelgeuse, the brightest star in Orion, 
cannot be seen in the summer.
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Puzzle: A man stands on a road in Iowa looking up at the night sky.  
On one night he sees the constellation Orion. But on another night, at  
the same time and on the same road, he sees the constellation Scorpius. 

Explain how this is possible. Use these terms in your explanation: Earth, 
Northern Hemisphere, Orion, pattern, and Scorpius.

Looking at Orion Looking at Scorpius
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Graphing Constellation Data
A student near Denver, Colorado, investigated the stars at night for one full 
year.
• She chose four constellations to observe: Leo, Scorpius, Pisces, and Orion.
• On the 15th day of every month, she went outside at midnight and 

recorded the altitude of each constellation.
• Altitude describes how “high in the sky” an object is. It is measured from 

0 to 90 degrees. When the number is larger, the star is higher in the sky 
and easier to see.

• If she could not see the object in the sky (because it was below the 
horizon), she recorded the altitude as 0 degrees.



Key

Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.

Leo 11  ° 35 ° 53 ° 62 ° 50 ° 28 ° 6 ° 0 ° 0 ° 0 ° 0 ° 0 °
Scorpius 0 ° 0 ° 0 ° 0 ° 12 ° 22 ° 21 ° 10 ° 0 ° 0 ° 0 ° 0 °

Pisces 5 ° 0 ° 0 ° 0 ° 0 ° 0 ° 0 ° 21 ° 42 ° 53 ° 46 ° 28 °
Orion 44 ° 36 ° 19 ° 0 ° 0 ° 0 ° 0 ° 0 ° 0 ° 0 ° 19 ° 36 °

1) Use the data in the table to create a line graph showing how 
 high above the horizon these four  constellations are at 
 different times of year in the Northern Hemisphere.

• Give the graph a title.
• Label the x-axis “Month.”
• Label the y-axis “Altitude (degrees).”

• Add a key.
• Using a different color for each 

constellation, graph and connect the points. 

Using Mathematics and 

Computational Thinking
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