
T C I  F R E E  L E S S O N  -  C L A S S R O O M  A C T I V I T Y

© Teachers’ Curriculum Institute 1

EXPLORE MORE:

This lesson is an excerpt from Bring Science Alive! Exploring Science Practices 
Grade 5, Unit 4, Lesson 2,  Why Is the Sun Brighter Than Other Stars?. Full support, 
including a ready to teach slideshow, is available online at www.teachtci.com.

TCI Summit

The Life and Death of a Star

Lesson Overview

Watch a video or read the text to explore the life cycle of stars—
from nebula to supernova. Then, create a poster to model each 
stage of a star’s life. 

Procedures

1. Watch the video or read the text as a class.
2. Follow the instructions in the notebook to create posters that 

model a star’s life cycle. 
3. Have volunteers share posters with the class. 

https://www.teachtci.com/
https://cdnproduction.teachtci.com/system/videos/2259/original/SSS_G1_U3_L4_Walking_on_the_moon.mp4?1596576704


The gas and dust in nebulas 
will eventually become stars. 

Picture yourself as a young adult. Now picture 
yourself as a senior citizen. You might have imagined 
yourself taller as a young adult and with white hair as a 
senior citizen. What caused you to predict those changes 
in your body? You probably based your predictions on 
observations of how young adults and senior citizens 
look. You can look at people of different ages and predict 
how you will grow and change over your lifetime. 
Scientists who study stars use a similar method to 
predict how stars will change over their lifetimes.

Stars may live for millions or billions 
of years.  Because they live for so long, 
scientists cannot watch a single star to see 
how it is born, how it changes, and how 
it dies. So, scientists study many stars 
at once. The stars in the universe are at 
various stages in their lives. A star’s life 
cycle depends on how much matter is in it. 
Scientists find stars of different ages that 
are made of the same amount of matter and 
put together a timeline of what happens.

A star is born in a huge cloud of gas and 
dust called a nebula. The particles of gas and 
dust float in space until a force pushes the 
particles together. As the particles move 
closer together, the gravity between them 
pulls them even closer together. More and 
more particles come together, and they form 
a big spinning disk. As the disk continues 
to spin and grow, it gets hotter and hotter.   
This heat helps start the birth of the star.

SUPER SIMPLE SCIENCE

The Life and Death of a Star 
When you look in the night sky, you see stars. They vary in their 
brightness, color, and size. Each star has a life of drama. There is an 
explosive birth, colorful periods of change, and a spectacular death. 
What exactly is this life of a star?
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The sun is in the main 
sequence. All the energy that 
it sends out comes from the 
fusion of hydrogen particles.

Birth and Life
Eventually, the temperature of the disk becomes high 

enough for a process called fusion to start. During fusion, 
particles of matter come together and release a lot of 
energy. A star is born when hydrogen particles come 
together. Fusion is the process that produces all the light 
and heat energy given off by stars, including our sun. 

The next step in a star’s life is the main-sequence 
stage. If you think of a nebula as a star’s infancy, and 
the disk as its childhood, the main-sequence stage can 
be thought of as its adulthood. The main sequence is 
the longest part of a star’s life cycle. A star stays in the 
main sequence as long as it has particles of hydrogen 
that can undergo fusion.

How long a star stays in the main sequence depends 
on how much matter it contains. The more matter a 
star has, the shorter the amount of time it spends in 
the main sequence. Bigger stars have more gravity and 
hotter temperatures than smaller stars. So, a bigger star 
burns through its matter faster. For example, the sun 
and other stars that contain the same amount of matter 
will spend about 10 billion years in the main sequence. 
But a star that has ten times more matter than the sun 
may stay in the main sequence for only 20 million years. 

A star leaves the main sequence when all of the 
hydrogen inside its center is used up. Once a star leaves 
the main sequence, it enters old age and begins to die. 
Scientists estimate that the sun will be in the main 
sequence for another 6.5 billion years.  So, don’t worry. 
The sun will eventually die, but not in your lifetime!
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The red, white, and blue 
clouds in this photo make up 
a nebula formed after a red 
giant died. The tiny blue dot in 
the center of the nebula is the 
white dwarf that remains from 
the star.

Fade Away
When a star leaves the main sequence it starts 

to cool down. As stars cool down, they change from 
blue or white, to a reddish color. The stars also grow 
bigger—a lot bigger. Stars that have entered this part of 
their life cycle are called red giants. Red giants are 100 
to 1,000 times bigger than the sun.  In fact, scientists 
estimate that when the sun is a red giant, its outer edge 
will reach beyond Earth’s current orbit.  You certainly do 
not want to be on Earth when that happens!

The red giant stage is not quite the end of the 
road for a star. What happens next depends on the 
amount of matter in the star. A star like the sun will 
eventually stop producing energy through fusion. The 
gases that make up the outer layers of the stars will 
drift away and form a nebula. Remember, a nebula is a 
huge cloud of gas and dust. The gases continue to drift 
outward, and the nebula grows bigger over time.

The matter from the center of the star will pack 
tightly together to form a small, hot ball called a white 
dwarf. Because a white dwarf is very hot, it still gives 
off some light. If you have a good telescope, you might 
be able to see a white dwarf glowing inside of a nebula.

But no fusion happens in a white dwarf. So the 
dwarf slowly cools down. Eventually, the dwarf will 
cool down so much that it stops giving off light. When 
that happens, the former star is called a black dwarf.
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As the stars die, they send 
out matter in nebulas. These 
nebulas could become the 
birthplace for new stars.

Going out with a Bang
Our sun, and the stars like it, will die quietly. But 

stars that contain much more mass will have more 
spectacular deaths. After these huge stars go through 
the red giant stage, their matter will pack together 
tightly and become very hot. Eventually, the star will 
explode and form a supernova, a star that suddenly 
increases in brightness. In the year 1054, people saw 
one that was so bright that it could be seen even 
during the day.  During a supernova, a lot of matter 
from the star spews outward to form a nebula.

The amount of matter left behind by a supernova 
determines what happens next. If a small amount is 
left behind, the leftover matter forms a neutron star. 
The matter in a neutron star is packed together very 
tightly. In fact, if you had a piece of neutron star the 
size of a raindrop, it would contain as much matter as 
all the people on Earth squished together!  

If a larger amount of matter is left behind, the leftover 
matter forms a black hole. A black hole is not actually 
a hole. It is an object that has such strong gravity that 
anything that comes near it is pulled in and can never 
escape. A black hole is called “black” because its 
gravity is so strong that even light cannot escape. 

Black dwarves, neutron stars, and black holes are the 
corpses of stars. But before these stars died, they did 
something to ensure that a new generation of stars could 
be born. As the stars were dying, they sent out matter in 
nebulas. These nebulas could become the birthplace for 
new stars, making the life cycle of a star truly a cycle!
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Stars live for so long, scientists cannot observe how a star is born, how it changes, and how 
it dies.

How do you think it would look?

Show the Life and Death of a Star

Steps
1. Use information about the life of a star from the reading.
2. Make a poster depicting the life of a star.
3. Label each stage.

S U P E R  S I M P L E  S C I E N C E  
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