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HOW THIS ACTIVITY HELPS YOU
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print-and-go investigation. oy

> Drives hlgh engagement while still 1. Step into the role of a Science-E

2. Examine real scientific£pace evidence irom L_Iarth

meeting academic goals as students are 414 peyond.
interested in what they’re doing. 3.Track the pathwayj

Y>> Builds deep understanding with real-
world relevance as the students
analyze real evidence, make Reasoning.

8. Propose real solutions that matter

con neCtionS1 and USi ng C E R to explal 1 Y% %% The added images and graphsenhnced the activity. My

students were engaged and motivated during the case study, and it was

eve ryday Space phenomena an effective introduction to the topics. - Mystery Resource BL;yer ’




HOW THIS MYSTERY

WILL HELP YOU

> Prep-FREE and fully editable Mystery Investigation - just

print/upload and assign with no materials.

Y>> Evidence Cards can be printed with and without images or
projected on board.

> Engages every learner through hands-on, high-interest
mystery investigations that boost motivation and participation.

>> Builds essential skills such as graph interpretation, problem-
solving, teamwork, creativity, and communication.
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The Asteroid Defense Mystery
Part 1 — Mission Briefing & Case Overview
Name: Date:

Case File #658 — The Asteroid Defense Mystery

A team of students is preparing for a planetary defense investigation when they discover a serious
problem. Space around Earth is not empty. Small rocks and large rocky bodies travel through the solar
system, and some of them cross Earth’s orbital path.

Most of the time, these objects do not strike Earth. However, scientists know that if a large asteroid
were found on a collision course with Earth, it could cause major damage. This means scientists need
ways to detect dangerous asteroids early, track their paths, and possibly change their motion before
impact.

During the investigation, students notice that asteroid defense is not mainly about destroying an
asteroid at the last second. Instead, the most effective strategies focus on finding the object early and
making a small change to its path long before it reaches Earth. Students also learn that breaking an
asteroid apart could create additional hazards if the pieces still head toward Earth.

Scientists know that protecting Earth from an asteroid depends on early detection, careful orbit
tracking, and using engineering methods to change an asteroid’s path enough so it misses Earth.

Possible explanations include:
* Scientists must detect dangerous asteroids early
* Orbit tracking helps predict whether an asteroid will hit Earth
* A spacecraft impact can change an asteroid’s path
* Small changes made early can prevent a future collision
+ Destroying an asteroid is not always the safest solution
No single observation fully explains how scientists could protect Earth from an asteroid.

You are a science detective assigned to investigate this asteroid defense mystery.
Your Mission

* |dentify how scientists find and track potentially dangerous asteroids

* Analyze how an asteroid’s path could be changed

* Track why timing matters in planetary defense

* Explain how scientists could protect Earth from an asteroid
The safety of the planet depends on what you discover.

Part 2 - Background: How Could Scientists Protect Earth from an Asteroid?
Read the background information provided, ‘Understanding How Scientists Could Protect Earth from
an Asteroid,’ then answer:

1. Whatis an asteroid?

2. How could scientists keep a dangerous asteroid from hitting Earth?

3. Why is early detection important in asteroid defense?

Part 1 — Mission Briefing & Case
Overview

Students take on the role of science
detectives and are introduced to Earth-
asteroid defence.

Part 2 — Understanding How Scientists
Could Protect Earth from an Asteroid
Students read a short background passage
and answer guiding questions to build
foundational understanding before
analyzing evidence.



Part 3 — Evidence Log
Students begin examining the evidence cards and

record key information, observations, and insights in

Evidence Card 1 — Near-Earth Objects
Some asteroids travel in paths that cross or come close to Earth’s orbit around the

Part 3 - Evidence Log

] ]
For each Evidence Card, answer the questions below in 1-2 sentences in the chart.
1. Summarize the evidence in your own words. e I r eVI e n C e O .

2. Choose the one category that best fits each piece of evidence.

O Cause O Pathway O Impact
) ) ) Evidence Card 6 — Fragmentation Risk
Example Evidence Log Entry Breaking an asteroid into many pieces close to Earth could still leave dangerous debris
This evidence suggests a pathway because detecting an asteroid early gives scientists time to track its on a collision path.
orbit and plan a way to change its path.
. Evidence # Key Understanding
1
| Concept diagram — not to scale
- Detective Prompt: Why would scientists need to watch these objects carefully?
3 Evidence Card 10 — Successful Deflection Pattern
Planetary defense studies show that changing an asteroid’s path is more useful when
[ 4 the object is detected early and the deflection happens far from Earth.
Same Tiny Deflection: Early vs. Late Impact Avoidance
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Part 4 — Suspect List
How Could Scientists Protect Earth from an Asteroid?

B i Students summarize each piece of evidence, identify

Breaking the asteroid into
pieces right before impact
Early detection gives time

how we could project Earth from an asteroid impact,

orbit shows risk

A spacecraft impact can
change the asteroid’s
path

e — and generate questions, building critical thinking and

reasoning skills.



EVIDENCE CARDS

Y>> All Evidence Cards come in two versions - —.
With images and graphs and Without and can [EEEE===—
be printed or projected as needed. Note: Both
contain data tables.
> Students analyze each Evidence Card and
record the following in their Evidence Log
1. Summarize the evidence in their own words. | R

ry that best fits each piece of evidence.
O Impact

Detective Prompt: Wi

2. Determine what this evidence suggests

What causes It
Pathway ;

Part 4 - Suspect List
How Could Scientists Protect Earth from an Asteroid?
Rank the suspects from 1 (most r ible) to 5 (leastr ible)

]
Ranking Suspect Why You Ranked It This Way
Breaking the asteroid into
pieces right before impact

Early detection gives time
| to act

Tracking the asteroid’s
| orbit shows risk

3. Explain what question(s) this evidence raises
for them?

Images

Graphs

Evidence Cards — No Images

Evidence Card 1 - Near-Earth Objects
Some asteroids travel in paths that cross or come close to Earth’s orbit around the Sun.
Concept diagram — not to scale

Detective Prompt: Why would scientists need to watch these objects carefully?

Evidence Card 2 - Telescope Detection

Astronomers use telescopes to find asteroids and measure how they move across the
sky over time.

Detective Prompt: Why is repeated observation important for asteroid defense?

ird 3 - Orbit Prediction
observations are collected, scientists can calculate an asteroid’s future

gmate impact risk.

| Early concern Later observations showed | What this shows
Once had possible NASA's 2021 radar observations | More observations can
future impact ruled out Earth impact risk for at | greatly improve an
Lconcern least the next 100 years asteroid’s predicted path.
Reached about 3% Later observations reduced the Risk estimates can change
estimated Earth- Earth-impact risk to near zero as scientists collect more
_I_mpac( risk for 2032 | tracking data.

Was placed on After more observations, ESA A possible impact can be
impact-risk lists confirmed it would not impact ruled out once the orbit is
- Earth in the next 100 years | better known

Reached a Torino Later dropped to Torino Scale 0 Extra observations narrow
Scale rating of 1 and was removed from risk the uncertainty in an

- tables asteroid’s future path.
rompt: How does orbit tracking help protect Earth?

ird 4 - Time Matters
change in an asteroid’s path made years in advance could cause it to miss
rge distance later.

mpt: Why is early action more effective than waiting?

ird 5 - Spacecraft Impact
can be crashed into an asteroid to slightly change its speed and direction.
mpt: How could a small push make a big difference over time?

Text
Only




Part 5 — Suspect List

Students rank possible issues, defend their
choices, and determine which suspect is
most responsible for the problem.

Detaeion systom -5 changing space conditons -> plamned response Part 6 N Pa thway TraCkln g

Students determine how to defend Earth

from an asteroid impact.
Part 7 - Impact Analysis
~ Students analyze how we are can project
cccccccccc — Earth If an asteroid were to threaten it
ST using evidence from the case to support

thelr answers.



Part 8-10

Part 8 — The Big Question

Students synthesize all their learning to explain
the main cause of the problem in this case.
Part 9 — Claim-Evidence-Reasoning (CER)
Students write a structured scientific argument,
making a claim, supporting it with evidence, and
explaining their reasoning.

Part 10 — Reflection and Solutions

Students propose realistic actions at the
personal, school/community, and
scientific/environmental system levels, moving
from awareness to problem-solving.



Understanding How Scientists Could Protect Earth from an Asteroid
Asteroids are part of the solar system and travel through space around the Sun. Most asteroids stay far

from Earth, but some move through parts of space that bring them close to Earth’s orbit. Scientists
study these objects carefully because a large asteroid on a collision course with Earth could cause

serious damage. This is why asteroid detection and planetary defense are important parts of space

science.
An asteroid is a rocky object that travels throughs orbiting the Sun. Asteroids can be very
small or very large, and they mous . Some asteroids remain in regions far from

Earth, while othe ne Sun. These near-Earth asteroids are the ones

scientists wz

Teacher Answer Key

Part 2 - Background Questions o
1. What is an asteroid? '
An asteroid is a rocky object that travels through space, usv ‘

rom hitting Earth by detecting it early, tracking its orbit,
sses Earth. The first step is detection. Scientists use telescopes to
=y move across the sky. After enough observations are collected,
eroid’s orbit and predict where it will travel in the future. If the asteroid
ists can begin planning a response.

2. How could scientists keep a dangerous asteroid from hitti
Scientists could keep a dangerous asteroid from hitting Ear
orbit, and changing its path enough so it misses Earth.

3. Why is early detection important in asteroid defense?
Early detection is important because a small change made
collision and gives scientists time to plan a response.

Part 5 — Pathway Tracking
Asteroid is detected near Earth’s orbit -» repeated observations improve orbit calculations =» scientists
identify a future impact risk = a spacecraft changes the asteroid’s path slightly - the asteroid misses

Earth ole response is to slightly change the asteroid’s motion. Scientists do not always need to

siroy the asteroid completely. Instead, if they can change its speed or direction just a little, the

R

Part 3 - Evidence Log - Key Points ::::;;:"::::i::'ﬁ: Tracking asteroid may pass safely by Earth instead of striking it. One idea is to send a spacecraft to hit the
Evidence # Key Understandir : : . ‘ ‘ :
n This evidence suggests 2 cause becase asteroids that Scientists need to detect and monitor asteroids long before they reach Earth becs asteroid and push it onto a different path. Even a small change can become very important over time.
could become impact threats. to figure out the object’s orbit and decide whether it is truly dangerous. Reg
2 This evidence suggests a pathway because repeated te the accuracy of predictions. Without good detection and tracking, Early detection is important because a small change made long before impact can prevent a collision
detect and follow asteroid motion. how to respond. and gives scientists time to plan a response. If an asteroid is found years in advance, scientists may
lcul . . . . . .
3 :::g;:ie::j ;:i‘;‘:t::k’amw" PRCRES DINE eecs impact of Deflection Mathods have enough time to study its orbit, design a spacecraft mission, and launch a deflection attempt. If the
4 This evidence suggests an impact because small path cl Changing an asteroid’s path protects Ear asteroid is found too late, there may not be enough time to change its path safely.
differences later. because a very small change can bs :
5 This evidence suggests a pathway because a spacecraft best when there is enough warn e number . they understand
asteroid’s motion. of safe and effective options. ] Names: Date: teroid is trul
6 This evidence suggests a cause because breaking an ast = 52":'0" - d"'-'f"“‘:i R Level ‘h — - Level 3 - l-ﬂﬂilm = Level 1 n as Emm' 5 truly
; ; in I fely. art 2— nderstanding nswers are accurate, thorough, an swers are accurate swers are partially correct swers are t or only appears
7 ;‘_::'\SS:‘:;::EI::SS I:z::a;:l ?;‘scalztm:etc:eusp:;:re:r ::t:ryc Impact on Planetary Safety Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or Yy app
detection and plgﬁning ’ ¢ Asteroid defense is important becausé use serious regional or global damage. Questions | Concepts vocabulary inaccurate
—— . - Protecting Earth means scientists must Jojects, understand their motion, and prepare Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading Does not reference
8 This ev!dence suggests a pathway because defense mis wavs to cf\an e their paths if necessa : efensi is Jne wav science helos reduce nal:ur:I from Reading background reading to support answers | most answers reading be the safest
and guidance. Y 8 P - Y P Part3— Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most
9 This evidence suggests a cause because better tracking hazards. of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides use of this, early
whether an asteroid is truly dangerous. explains reasoning with clear explanations | incomplete little explanation es
10 This evidence suggests an impact because successful de Part 7 — The Big Question Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific .
happens early and far from Earth. Scientists could protect Earth from an asteroid by detecting the object early, tracking its orbit carefully, Language — vocabulary ___| vocabulary language her to protect
and changing its path enough so it misses Earth. Early detection is important because a small change ppking & anking islegical andfully supported | Rankling ls raostly lagleal | Raiing ls partially suppartad | Rankinglacks path-changing
ki " ) . A . L ation with case evidence with some evidence but reasoning is weak evidence or logical
Part 4_ - Sample Suspect Ranking made far in ad_vanoe can prevent a later collnsnn. _The ewdencg from this investigation shows that support reasoning
Ranking Suspect detection, orb Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or
1 Early detection gives time to act This is the most import trying to brea pathway showing how the problem with minor gaps accurate connections inaccurate
works well if the astero aads through the body
2 Small path changes made early A slight change made e Part 8 — CER E h explanation of system-level Explains most effects Partial understanding Limited
can prevent collision later. Claim : cormectly — uncerstanding __
3 Tracking the asteroid’s orbit Scientists must know w ellular impact Mostly accurate Basic or incomplete Inaccurate or missing
shows risk dangerous before choo The best way Splanation Sxplanation eglanation
- - g - before it reac all health General connection Limited connection No clear connection
4 A spacecraft impact can change This is a practical deflec mada
™ . . Evidence :
the asteroid’s path detection and tracking 1. Avery ‘ ‘ _sing Clear explanation using | Basic explanation with limited | Minimal or
5 Breaking the asteroid into pieces | This is usually a less saf ’ large / some evidence evidence unsupported
right before impact threaten Earth. Riarg explanation
2. Aspac /fﬁfi:alh.r accurate Clear but somewhat Claim present but vague Claim unclear or
Reasoning general claim missing
The first piece levant pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or
over time. The ,né,used used irrelevant
h ch ’ rly explains how evidence supports | Reasoning mostly clear | Limited reasoning connection | No clear reasoning
pat. change. ) ) L claim using science concepts with minor gaps
- — claim that detecting and deflecting the asteroid is the best defense strategy. // Thoughtful personal, community, and Practical solutions in Basic or incomplete solutions | Solutions missing or
’ medical/system solutions most categories unrealistic
“houghtfulness | Deep reflection with personal Clear reflection Basic response Minimal effort
7//[& Insight connection
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