Asteroids: The Rocks That Could
End the World

Bloom's Level: Understand

Standard:

5-ESS1-1 — Earth's Place in the Univeise
NCSS.D2.P0.3.6-8 — Impact ofScieneé and Technology
TEKS §112.19(b)(11)(A) — Components of the Solar' System

Most asteroids orbit harmlessly in the asteroid belt between Mars and Jupiter, but some have paths that cross Earth's
orbit, making Lhem Near-Earth Objecis.
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ASTEROIDS: THE ROCKS THAT COULD END THE ARTICLE

The Rocks That Could
the World

A Cosmic Collision That Changed
Everything

Imagine a rock the size of a small city

hurtling through space at tens of thousa
of miles per hour — then slammi
Earth. That's exactly what

eroids orbit harmlessly in the asteroid belt
@ Mars and Jupiter, but some have paths that
cross Earth's orbit, making them Near-Earth

Objects.

nswer is yes — but understanding the actual risk, and what scien@are doing

about it, is far more interesting than any disaster movie.

What Exactly Is an Asteroid?

at@our solar system about 4.6 billion years ago. &
L@ e asteroid belt, a wide region between Ma\ ite 0

1sts call these Near-Earth Objects (NEOs ous —

most will never come close enough to matt

c\f"‘
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c assified as
Potentially Hazardous Asteroids s bring them within

a concerning distance of Earth and th to cause serious damage.
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ce of a civilization-

threatening asteroid strike in any given s than 1 in 10,000. That's a very

small probability — but it's not zero, h i§ exactly why planetary defense matters.
To help communicate that risk clea

To put the risk in perspective: scienti

1entists use the Torino Scale, a 0-10 rating
system where 0 means no hazard and 10 means a certain catastrophic impact. Most
known asteroids score a 0. Think of it as a threat thermometer — a shared language

that lets researchers, governments, and the public understand just how seriously to
take any given space rock. Currently, no known asteroid scores above a 1, which is
reassuring, though scientists continue t alithe skies precisely because the catalog
of NEOs is still not complete. $

How Scientists Tra %c 0

NASA and other ie @ world operate telescope systems

or NEOs. Programs like NASA's Center f
& EOS) track thousands of asteroids, calculati ‘
e precision. Scientists determine an asteroid b 6?
e 9

n in the sky over time, then using mathematics to cal t

en — and where it is headed.

'6( of it like a weather forecast. Meteorologists don't just say "it mig@g

someday." They track specific storm systems, calculate probabilities, and give you
useful information. Planetary scientists do the same thing — they track specific

rocks, calculate specific orbits, and give humanity time to respond.

me challenges in detecting small asteroids? Why might a rock be difficult
with pgwerful telescopes?
ission: Humanity Strikes Back @ Cp t
e the science gets genuinely exciting. In Se 2. 6%
e Asteroid Redirection Test (DART) spatei aw d into a
i : e ae impact, Dimorphos

er DART slammed into it at
by 32 minutes. Scientists had

What are

S
4

e

6 mall asteroid called Dimorphos — and it
)

Dimorphos orbits a larger asteroid c
completed one orbit every 11 hours an

roughly 14,000 miles per hour, that orbi
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gwas more than three times

predicted a change of about 10 minut e a

better than expected.

This is enormously important. DAR'@»E:—R humanity has the ability to deflect

an asteroid — to nudge it off a collision course — if we detect it early enough. The
key phrase is "early enough." A small push applied years in advance can move an
asteroid's path by thousands of miles by the time it reaches Earth.

Why is early detection so critical? What might happen if scientists only discovered a

dangerous asteroid six months before i ct@ihstead of twenty years before?
Real Science vs. Movie Q“

Hollywood loves to show a8t lingiintp “asteroids or blowing them up at the

last second. Real e @mthing like that. It's patient,
mathemati qui f advance warning. Blowing up an asteroid
would s ¢ ler dangerous fragments — not a solution. @

€S 9?‘
ﬁg culating orbital paths, and engineers designing spacec

T ary defense are astronomers staring at telesco
mat
D

W

The asteroid that ended the dinosaurs succeeded because no one saw it coming.

Summary: Knowledge Is Our Best Defense

Today, humanity has telescopes, tracking systems, and proven deflection technology.

We understand our solar system's components — the planets, moons, and countless
ies — better than any generation before us. The threat is real, t
or st time in Earth's history, one species has the t
it. That species is us. 0
Q\ \‘ ,®
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| Lesson Objective (‘»P

In this lesson, you will explore how asteroids and other

Ol

ASTEROIDS: THE ROCKS THAT COULD END THE

objects in our solar system interact with Earth, and
explain why tracking Near-Earth Objects matters for our
planet's safety. You will use evidence from real NASA

missions, like the DART mission, to describe

scientists understand and respond
threats. By the end, you should

own words how Earth fitsd h
a n 3 proving that humanity can deflect a
space rock if detected early \
enough.
. % the Universe;
cience and Technology; TEKS §112.19(b)(11) ‘
» M (,QE
t 'siGoal: Students will demonstrate understanding by explaining ho v&
d o< sgi

‘&er solar system components interact with Earth and describing h tific
knowledge and technology are used to monitor and respond to those interactions.

NASA's DART spacecraft
successfully changed the orbit of
the asteroid Dimorphos in 2022,

and why that positi

as
Standard: S — Ea
NCS
(B

Explanation: At the Understand level, students move beyond simply recalling facts and
begin to make sense of ideas in their own words. This lesson asks students to interpret
information about Earth's place in the solar system and explain the significance of

asteroid tr@cking and deflection — showing they truly grasp the concepts, not just

\) \)
\¥% © \¥% O
QA A
O ©

3
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? i APPLICATION QUESTIONS

| Application Questions (,»F '

Read each question carefully, think about what you learned in the article, and write

a complete response in your own words.

Hazardous Asteroid (PHA).' What two

hat classification?
&e between most asteroids and

s a rock go from harmless to

1. Explain what makes an asteroid a 'Potentia

conditions must be true for a space ro

cle d
the ones scientists are mos E ahgut.
potentially dangerous
e \C'
&a

@ rticle compares planetary scientists tracking asteroids to meteor@lo
forecasting weather. In your own words, explain what this comparison means and why it

Think about: Think about how th

is a useful way to think about asteroid monitoring.

Think about: Think about what both a weather forecaster and a planetary scientist are actually
doing with their data. What is the goal of tracking something over time?

© 2026 Bohmi | For your classroom use only. Page 6
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3. Using evidence from the DART mis xpl v‘ﬁ y detection of a dangerous
asteroid is so important. What did the m ‘o$ d why would finding an asteroid

Think about: Think about what DART acly did to Dimorphos's orbit and how a small change
in direction works differently depending on how far away the asteroid still is from Earth.

late make that proof less useful?

\ ®
g
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E : DATA TABLE & ANALYSIS

| Data Table & Analysis (‘»P

Study the data table below, which compares key facts about notable Near-Earth
Objects (NEOs) and related planetary defense information from the lesson. Then

answer the three analysis questions using evidence from the table.

Object Studies (CNEQOS)
, orbital characteristics, and

potential hazard level. suniima. key asteroid and impact facts

a
discussed in the ; luding r@na‘io from the DART mission and historical \
impact event %

g?w ,:Ef;‘&("

6 Size / Impact or
ct Scale Key Out
( Diameter Encounter

Experiment: Scientists at NAS

track thousands of asteroids a

Speed at

Score (0- Status
(miles) (miles per
10)
hour)

Caused extinction of

Yucatan Peninsula
Impactor (66 6 ~45,000 10
million years ago)

~75% of all species,
including non-avian
dinosaurs

Orbited Didy

0.1 N/A 0 11 hours 0

t h

i w
utesf deflegti
) 0.1 0 .
T impact) X e ctions by
6 3x
p Deliberately crashed
into Dimorphos in
DART Spacecraft N/A A

© 2026 Bohmi | For your classroom use only. Page B
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Size / t
Object / Event Scale Key Outcome or
Diameter n
(N/A) Score (0- Status (N/A)
(miles) mi er
10)
our)

September 2022;
mission successful

Most score 0 on Torino
Scale; catalog of NEOs
still not complete

Typical Known
Asteroid (NEO)

varies

Orbits bring it within

Potentially ) .
concerning distance of
Hazardous va
] Earth; large enough to
Asteroid (PHA) £ )
cause serious damage
Civilj
a Less than ld
N/A N/A
p 6 chance

obabil%
w " Larger aster@i %

c aren
. by Dim cated

steroid of 0.48 N/A 0

in asteroid belt region
Dimorphos) g

near Earth

1. Compare the Torino Scale scores in the table. What does a score of 0 versus a score
of 10 tell you about an asteroid's danger level, and what does the data suggest about the

current tfat p(:kby known asteroids? @ V“
O O
W C Q%,C

o
G X

3
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re & RT impact. How did the
DART mission change Dimorphos's orbit, dﬁ change considered a major

2. Look at the data rows for Dimorpho
success for planetary defense?

3. Using the data from the Yucatan
why scientists continue to tra ids e chance of a civilization-

threatening impact inaq is 1

X

®

3\
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ASTEROIDS: THE ROCKS THAT COULD END THE

| Hypothesis Builder C»P

Read the context below carefully. Then complete each component to build a
scientific hypothesis about asteroid deflection. Use evidence and reasoning from

what you have learned about Near-Earth Objects and NASA's DART mission.

11 asteroid called

ow much the asteroid's
collision, Dimorphos completed
one orbit aroun 55 minutes. Scientists wanted to

\

hat’is [P actor that scientists would intentionally change or test in thi Pg
ﬁb t? Think about what could be adjusted when designing a spaceew ct on
teroid.

know wheth
orbit

impact affects how much an asteroid's

that scientists would measure or observe as

®
variable? What did scientists actually recqw

© 2026 Bohmi | For your classroom use only. Page 11
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Write the 'If' part of your hypothesis by s ir“ ou will change or test. Begin your

sentence with the word 'If..." C»

Then
Write the 'Then' part of your hypoth in you expect to happen to the
dependent variable. Begin yo e th en...'
Qe\“ \C \
| g QE GE‘
Expl S tific reasoning behind your prediction. Why would changing

mhvariable produce the result you predicted? Use what you kno utF I
d

eflection and the DART mission.

\€§3\°‘“

C
L
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| Claim-Evidence-Reasoni

Qe
é?k?ﬂm«mmi;\sowmc (CER)
(GER)

& p
ﬁv phenomenon, make a claim: What does the DART mission dﬁ
a T

Read the phenomenon below carefully. Then complete each component of the
Claim-Evidence-Reasoning (CER) framework by responding to the guiding prompt.

Your responses should demonstrate your understanding of how scientists track and

gcecraft deliberately crashed

s a larger asteroid called

respond to asteroid threats.

Phenomenon: In Septemb

into a small asteroid cal h
Didymos. Before @(‘Qmpleted one orbit every 11 hours and 55

minutes. Aft ¢ t easured that the orbital period had
' tesﬁ an three times the predicted change. This
% ajor milestone in planetary defense.
Ihe

, W

o

humanity's ability to protect Earth from asteroid threats? Write one

statement that answers this question.

© 2026 Bohmi | For your classroom use only. Page 13
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Support your claim with specific evidence”fr icle. Include at least two pieces of
epfs, names of missions or programs, or
ids — that directly support your claim.

data or factual details — such as mea
descriptions of how scientists track a

Reasoning o t

Explain how your evidenc nuect ur Q‘n Why does the DART result matter for

Earth's safety? h kn %eroid orbits, early detection, and the role o \
science a@ % thinking. %

to ?‘
Qi ‘ &
C? po Lo

ol

C
o™
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ASTEROIDS: THE ROCKS THAT COULD END THE N N N!I DEPENDENT VARIABLE ANALYSIS
| Independent / Dependetphle Analysis

Read the experimental scenario below carefully. Then, for each component listed,

write a response that identifies and explains that part of the experiment. Use

complete sentences and specific details from the scenario.

Scenario: A team of planetary sci to hether the speed of a

spacecraft at impact affects st ital period changes. They
design a series of comp i infivhi entical spacecraft are launched
at the same aste odgl, e c@‘u‘la 1on uses a different impact speed:
5,000 mph, 1 / ,and 20,000 mph. In every simulation, the
asterai an (ﬁion are kept exactly the same, and each

1? s. After each simulated impact, scientists m
teroid's orbital period changes compared to its orig

mi
h orbi ientists record their results and compare them across all@ur 6
sitl ; >
I Independent Variable

What is the one factor the scientists are deliberately changing across the four
simulations? Explain why this factor qualifies as the independent variable.

© 2026 Bohmi | For your classroom use only. Page 15
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| Dependent Variable

AN
What outcome are the scientists measuri

a§ ding after each simulation?
Explain how this outcome is connectec dependent variable.

C
e, D
s"(‘?&
>
IQr»ationalized Definition

How is the dependent variable measured in a specific, observable way? Write an

N\

Control Variables $
What factors are kept the in i i@xplain why it is important to hold
these factors constavﬁh t - ;

operationalized definition that makes the outcome of this experiment clear and
quantifiable.

o
oy
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| Primary Source Analysite&

Read the following primary source excerpt carefully. Then answer the four
questions below using evidence from the source and what you have learned about
asteroids, planetary defense, and Earth's place in the solar system. For each

question, write in complete sentences and support your answer with specific

] atives Science Committee on
1m

real and it is one that we can actually do

99(‘

details.

Statement Before the
C

Planetary Defens
The threat p
es, hurricanes, or volcanic eruptions, an aste

@sher that we have the technology to prevent
i

icient warning time. Our survey programs have

arth objects, yet our catalog remains incomplete. Sma

capable of destroying a city or region, are particularly difficult to

IGCt

e must invest in next-generation survey telescopes and develo&
nologles before we need them. The lesson of the geological record 1 ar
large impacts have happened before, and they will happen again. The only question
is whether humanity will be prepared. I urge this committee to treat planetary
defense not as science fiction, but as serious national and international policy.

— Adapted from testimony by a NASA planetary defense official before the U.S. House

on Science, Space, and Technology, April 2019

ak his document, and why does that matter? What

this testimony, and how might their role at o t
‘\ ssed’? [Sourcing] l
~ E
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era re NASA's DART mission
$ ow

ing this historical context
estment in deflection technologies?

2. This testimony was delivered in 20
successfully deflected an asteroid in 202

help you understand why the speaker Ei

What was the state of planetary defefise e time this was written? [Context]

3. The speaker states that an as ighi ' natural disaster that we have
the technology to prevent iden m the source supports this claim?

What condition sary for prevention to be possible? [Close

N\

Reading]

4. The speaker warns that the catalog of near-Earth objects is incomplete and that
smaller asteroids are especially hard to detect. How does this claim connect to what you
read in the article about NASA's tracking programs and the importance of early

detection? !io the two sources agree or disagree on this point? [Corroboration] !
2

N\ &

3
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| Multiple Choice C»p

Choose the best answer for each question based on what you have learned about

asteroids, near-Earth objects, and planetary defense.

1. What are asteroids made of, and where did@hey come from?

rme breaking apart near Jupiter.

B. They are rocky objects fte @m the solar system about 4.6
billion years ago.

C. They are ¢ S et @
D. Th eta je

at drifted into our solar system from other s
iy t&%stemids in our solar system orbit? 66
: O’I

Q elt between Earth and Mars

A. They are icy bodies that fo

&ed during ancient collisions with the Sun. \

In a ring around the Sun just inside Mercury's orbit
C. In the asteroid belt, a wide region between Mars and Jupiter

D. In the outer solar system beyond Neptune

es an asteroid a Potentially Hazardous Asteroid (PHA)?
e @hi and nickel, which makes it harder to deflect. $
l@ s it within a concerning distance of Earth a is e en Co
us damage.

® 2

t travels faster than the speed of light and ca e dﬁ es.
6 D. It has already passed by Earth more t e i r% istory.
" s

© 2026 Bohmi | For your classroom use only. Page 19




- -
e?.\ v!Qé
‘
4. What is the purpose of the Torino S ‘

A. It measures the size and mass of as emw' overed by NASA telescopes.
B. It ranks the speed at which an @sterQidis traveling toward Earth.

C. It is a 0-10 rating system that communicates the hazard level of a near-Earth
object to researchers, governments, and the public.
D. It calculates how many years it will take for an asteroid to reach Earth's

atmosphere.

5. How do scientists determine the

A. They send probes to la eEure its speed directly.

ky over time and use mathematics to
it
ty ia

A. To collect rock samples from an asteroid and return them to Earth for study

B. They observe t

calculate its
C. Th 1
e i

5o
X

asteroid to pass Earth and then measure how much
at was the main goal of NASA's DART mission? C

teroid's light to determine which direction

ey

B. To destroy a dangerous asteroid before it could reach Earth

C. To test whether a spacecraft could deliberately change an asteroid's orbit by

O o
e}z\’g.c ;‘&% e

3
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7. What result did the DART spacecr

i av
A. It broke Dimorphos into two smalle p

B. It shortened Dimorphos's Ol'blt

4 !E the asteroid Dimorphos?

drifted away from Earth.

32 minutes, more than three times the
predicted change.

C. It slowed Dimorphos down enough to cause it to fall into the Sun.

D. It pushed Dimorphos into a new orbit around Earth instead of around Didymos.

8. Why is early detection of a dangerous so important for planetary defense?
A. Early detection gives scienti *1@ of Earth facing the
asteroid.

B. A small change
P"""@
ggwn over ti

yeam in advance can move it \

thousands of he time it arrives.

C. Ea 15%s to increase Earth's gravity to pull the astergi

me, so detecting them early means they ea 6? ‘

hy do real planetary defense scientists avoid trying to blow up a dang.ls
asteroid?

A. Explosions in space are impossible because there is no oxygen to fuel them.

B. Blowing up an asteroid would simply create many smaller dangerous fragments,

ot a solution.
t Oan a large enough bomb would be too expensive for:
@ re too far away for any spacecraft carrylﬂ‘$<

o
c\""
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| True / False C»p

Read each statement carefully. Write T if the statement is true or F if the statement

is false.

1. Asteroids are rocky objects that orbit the S@ and are leftover material from the

formation of our solar system about 4.6.bil rs ag

O True O False 0
2. Most asteroids ﬂ\ t<0id he;;, which is located between Earth and
Mars. ‘ i: %

OTr Fa 6

BQEa tg (NEOs) are asteroids whose orbits cross Earth's patht@Eound %6
S

oS s

4. The Torino Scale is a 0-10 rating system used to communicate the hazard level of a
O True O False

’ sever own asteroids score above a 5 on the Torino Scale, ®iea ey
e ri mEarth. 0$
\ Tr alse C
. C:
@ NASA's DART mission proved that a spacecr e @ orbit by
& deliberately crashing into it. @ p

X3
A

© 2026 Bohmi | For your classroom use only. Page 23

near-Earth asteroid, where 10 represents a certain catastrophic impact.




7. After the DART spacecraft struck D

- Aadl
0S, ggd s orbital period around

Didymos shortened by 32 minutes. ‘
O True © False C»

8. Blowing up a dangerous asteroid with explosives is the method planetary scientists
recommend as the safest and most effective form of planetary defense.

d roid is gritical because a small change
n @yf miles away from Earth by
the time it arrives. \ 06
True False
. . q \C’
%@ars ago contributed to the extinction of rou

10. The i Sﬂ
75‘1@ ap uding the non-avian dinosaurs.
8o

O True O False

9. Early detection of a potentially haz
in its path applied years in advan

\ §3\°‘“
W

S
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| Vocabulary C»F

Review the vocabulary terms below. Each term comes directly from the lesson
article. Read each definition carefully and be prepared to use these terms when

discussing Earth's place in the solar system and planetary defense.

Asteroid

A rocky, irregularly shaped obje 0
from the formation of our sqgl
Explain in your own vﬂ C

Ast@hoi Bﬁ &
A wide r f space between Mars and Jupiter where most asteroids orbit ea%
G v
ain in your own words:

Nw
n
ain
®

leftover building material
years ago.

Objects (NEOs) @

se@crosg Earth's path around the Sun, making the ] $

@ nitor. o

own words: \ C
N
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Potentially Hazardous Asteroids

A R » R i
Zpe

7
A category of near-Earth asteroids whos i l& em dangerously close to Earth

and that are large enough to cause ser] v e if they were to strike.
Explain in your own words: c

Torino Scale

A 0-10 rating system used by scientis nicategihe hazard level of a near-Earth

asteroid, where 0 means no thre d a atastrophic impact.

Explain in your own words: \ c

d -’ .

Xy 53;9‘?‘

0

The

aro
p

an object, such as an asteroid or planet, follows as it tr.
body like the Sun.
your own words:

da
la

NASA's
A
<
\ C:

o™

nter for Near Earth Object Studies (CNEOS)

ram t uses telescope systems to track thousands of asteroids a
ol

determine if any pose a threat to Earth. ¢
words: \ co

Q
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Double Asteroid Redirection Tes %?

A NASA spacecraft mission that delibera S into the asteroid Dimorphos in

2022 to prove that humanity can chan V id's orbit.
Explain in your own words: C

Deflect
To nudge an asteroid off its original pagh s no lom@er follows a course that would
bring it into collision with Earth.
Explain in your own words: \ co
d -’
E o q i
The t@ earance of a species from Earth, such as the extinction
dinogaur ed by a massive asteroid impact 66 million years ago.

pla your own words: ‘

ol

C
o™
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| Exit Ticket (I»

Answer both questions in 1-2 sentences each using what you learned from the

article. Be specific and use science vocabulary where you can.

1. What is a Near-Earth Object (NEO), and wh§Ado scientists pay special attention to
the ones called Potentially Hazardous Aste HAS)?'
“\ \‘ ,‘
ﬁ‘%o p m@ ?

rove about humanity's ability to protect Ea

‘

\w C
.9\
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Most asteroids orbit harmlessly in the asteroid belt between Mars and Jupiter, but some have paths
that cross Earth's orbit, making them Near-Earth Objects.
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NASA's DART spacecraft successfully changed the orbit of the asteroid Dimorphos in 2022, proving
that humanity can deflect a space rock if detected early enough.
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ACROSS
2. The complete disappearance of a species from Earth, su 1:
as the of non-avian dinosaurs caused by a
massive asteroid impact 66 million years ago. 3.
4. Arocky, irregularly shaped object that orbits the Sun and is

leftover building material from the formation of our solar
system about 4.6 billion years ago. 5.

with Earth.

RO

C
Xl

Asteroids whose orbits cross Earth's path around the Sun,
making them objects that scientists closely monitor.

A 0-10 rating system used by scientists to communicate the
hazard level of a near-Earth asteroid, where 0 means no
threat and 10 means a certain catastrophic impact.

A wide region of space between Mars and Jupiter where most

The curved path that an object, such as an asteroid or asteroids orbit peacefully around the Sun.
planet, follows as it travels around a larger body like the
Sun.
To nudge an asteroid off its original path so th
longer follows a course that would bring i co
*
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