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HOW THIS ACTIVITY HELPS YOU
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meeting academic goals as students are _ eyone.

3. Track the pgthway of how space debris is cryated

interested in What '[hey’re d()in g and why it poses such a danger to spacecrgfts and
_ _ _ astronautsjusing science and technology.
> BUI|dS deep UnderStandlng Wlth real- 4. Interrogate Qusnects (collisions, moving at Kigh
speeds, debis size, etc.) and identify the pain
world relevance as the students culprits., N\
- 5. Build a scientific caSe~using Claim=Evideno
analyze real evidence, make Reasoning. ==

6. Propose real solutions that matter.
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connections, and using CER to explain
students were engaged and motivated during the case study, and it we.
eve ryday Space phenomena an effective introduction to the topics. - Mystery Resource Buyer ’



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.



What Will Your
Students Learn?

FULLY EDITABLE AND READY-
TO-GO INVESTIGATION
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W % % W W This is very well crafted and it great to use for a subplan but
also when | am in-class with students. They enjoy the detective layer of the

work and it kept the students engaged. - Mystery Resource Buyer

@What space debris is

/) Why even tiny pieces of debris can be dangerous
In space

@ How very high orbital speed increases
collision danger

@ How one collision can create many more
dangerous debris fragments

@Why crowded orbital regions increase risk

@ How space debris can threaten spacecraft,
astronauts, and equipment

@Why some debris is hard to track but still
dangerous

@ How scientists and engineers reduce danger
using tracking, shielding, and avoidance
maneuvers

@ How orbital safety affects current and future
space missions



Classroom Fit Guarantee

| want you to feel confident when you purchase from Teach With Fergy. If a
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Part 1 — Mission Briefing & Case
Overview
Students take on the role of science

The Space Debris Mystery

S detectives and are introduced to what

Case File #672 - The Space Debris Mystery » » » »

A team of students is studying satellites and space stations when they discover a major problem. Space

around Earth is not empty. Along with working spacecraft, there are also broken satellites, used rocket S a c e e r’s ’s an W ’ ’s s O
parts, metal fragments, and other leftover pieces circling the planet.

During the investigation, students notice that space debris does not have to be large to be dangerous.

Even a very small piece can move at extremely high speed in orbit. Students also learn that collisions in
space can create even more debris, making the problem worse over time. ang e ' O us
[ ]

In one example, a spacecraft had to change its path to avoid a tracked piece of debris. In another,
engineers explained that some very tiny debris is too small to track well but can still damage windows,

solar panels, or other equipment. Students also found that astronauts and spacecraft in orbit may need
shielding, careful planning, and debris monitoring to stay safe. a r I y S p a' e u n a n e ro u s

Scientists know that space debris is dangerous because objects in orbit move very fast, and even small
collisions can cause serious damage. They also know that more debris can lead to a greater chance of

to Spacecraft and Astronauts?

» Space debris moves at very high speed in orbit
* Even tiny debris can damage spacecraft and equipment

* Collisions can create even more debris
* Tracking and shielding can reduce some of the danger u e n S re a a S O r a C ro u n
* Space junk is harmless because it is small

No single observation fully explains why space junk is dangerous to spacecraft and astronauts.

You are a science detective assigned to investigate this orbital safety mystery. Your Mission . . "
« entify wh space debris s and where it comes from p assage and answer gu| IN g q U eSt|0 ns to
* Analyze why fast-moving debris is dangerous in orbit
* Track how debris can threaten spacecraft and astronauts

* Explain why space junk is dangerous to spacecraft and astronauts

The success of the mission depends on what you discover. b " | d f d t " I d t d " b f

Part 2 - Background: Why Is Space Junk Dangerous to Spacecraft and Astronauts? u I O u n a I O n a u n e rS a n I n g e O re

Read the background information provided “Understanding Why Space Junk Is Dangerous to

Spacecraft and Astronauts” then answer:
1. What is space debris?

] ]
2. Why can even tiny pieces of debris be dangerous in space?
3. How do scientists and engineers reduce the danger from space debris? n



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.
2. Choose the one category that best fits each piece of evidence.
[J Cause [ Pathway O Impact
Example Evidence Log Entry
This evidence suggests a pathway hecause changing conditions in a system can lead to a visible effect
or danger.

Evidence # Log Entry
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Part 4 - Suspect List
Why Is Space Junk Dangerous to Spacecraft and Astronauts?
Rank the suspects from 1 (most responsible) to 5 (least responsible).

Ranking Suspect Why You Ranked It This Way
Tracking and shielding
can reduce some of the
danger
Space junk is harmless
because it is small
Even tiny debris can
damage spacecraft and
equipment
Collisions can create
even more debris
Space debris moves at
very high speed in orbit

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

record key information,

In their evidence log.

Evidence Card 9 - Crowded Orbit Problem
Busy orbital regions with many satellites and debris pieces have a higher chance of close passes or
collisions.

LESS BUSY ORBITAL REGION BUSY DRBITAL REGION
Fewer objects = Lower risk Marry cljcts = Highet risk

Detective Prompt: Why does a crowded orbit increase risk even if most objects are small?

Part 4 — Suspect List

observations, and insights

Many pieces of debris are too small to track well from Earth but are still large encugh to damage
spacecraft.
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Note: The European Space Agency says millimeter-size debris may cause local damage or disable a subsystem,
debris larger than 1 cm would disable an operational spacecraft, and debris larger than 10 cm is assumed
capable of a catastrophic breakup.

Evidence Card 1 - Leftover Objects in Orbit
Space debris includes broken satellites, old rocket parts, and fragments from past missions that remain
in orbit around Earth.

Detective Prompt: Why would leftover objects in orbit still matter long after a mission ends?

Students rank possible issues, defend their

choices, and determine which suspect is most

responsible for the problem.



EVIDENCE CARDS

Y>> All Evidence Cards come in two versions -
With images and graphs and Without and can
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.

2. Determine what this evidence suggests

What causes it
Pathway

Its impact

3. Explain what question
for them?

this evidence raises

Evidence Card 6 — Too Small to Track Easily
Many pieces of debris are too small to track well from Earth but are still large enough
spacecraft.
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Note: The European Space Agency says millimeter-size debris may cause local damage or disable a subsystem,
debris larger than 1 cm would disable an operational spacecraft, and debris larger than 10 cm is assumed
capable of a catastraophic breakup.

Detective Prompt: Why does untracked debris make space missions harder to protect?

Evidence Cards — No Images

Evidence Card 1 - Leftover Objects in Orbit

Space debris includes broken satellites, old rocket parts, and fragments from past
missions that remain in orbit around Earth.

Detective Prompt: Why would leftover objects in orbit still matter long after a mission
ends?

Evidence Card 7 — Protective Shielding
Some spacecraft use protective shielding to reduce damage from very small debris impacts.

Evidence Card 2 - Extreme Orbital Speed

Objects in orbit move at extremely high speeds, so even a small piece of debris can hit
with great force. The European Space Agency says millimeter-size debris may cause local
disable a subsystem.

Prompt: Why does speed make a small object more dangerous in space?

Part 3 — Evidence Log
or each Evidence Card, answer the questions below in 1-2 sentences in the chart.
Summarize the evidence in your own words.

oose the one category that best fits each piece of evidence.

O Impact

rd 3 - Tiny Debris Damage
ebris has damaged spacecraft windows, outer surfaces, and equipment
the pieces were tiny.

hecause changing conditions in a system can lead to a visible effect Prompt: Why can tiny debris still be a serious threat?

Log Entry
rd 4 — Collision Creates More Debris
bjects collide in orbit, they can break into many smaller fragments that
cling Earth.
. Prompt: Why would one collision make the overall debris problem worse?
Detective Prompt: Why 4 P Wiy wou ! =P
s
5 | | rd 5 — Avoidance Maneuver
7 metimes change their path to avoid a tracked piece of debris predicted to
8 ose.
Prompt: Why would engineers spend fuel to avoid an object instead of
9
10

Part 4 = Suspect List
Why Is Space Junk Dangerous to Spacecraft and Astronauts?
Rank the suspects from 1 (most responsible) to 5 (least responsible).

Ranking | Suspect | Why You Ranked It This Way
Tracking and shielding r
can reduce some of the
| danger |
Space junk is harmless

| because it is small |
Even tiny debris can
damage spacecraft and
equipment |
Collisions can create

| even more debris

Space debris moves at
very high speed in orbit




Part 5 — Pathway Tracking

Students determine the scientific pathway
responsible for how space debris
becomes dangerous.

Part 6 — Impact Analysis

B Students analyze how debris speed and
T O e g e e s buildup in space can impact space
missions using evidence from the case to
. support their answers.

l‘;}{vd?ps"f’l"é need protection, tracking, and careful planning to deal with space Par t 7 N The Bl g Ques thn

Students synthesize all their learning to
explain the main cause of the problem or
ISsue In this case.

How can one collision in space make the debris problem worse?



Part 8 — Claim-Evidence-Reasoning (CER)
Part 8-10 Students write a structured scientific
argument, making a claim, supporting it with
evidence, and explaining their reasoning for
why space junk is dangerous to
spacecraft and astronauts.

Part 9 and 10 — Solutions and Reflection
Students propose realistic actions at the
personal, school/community, and
scientific/environmental system levels,
moving from awareness to problem-solving.




Understanding Why Space Junk Is Dangerous to Spacecraft and Astronauts
Space around Earth is often imagined as empty, but that is not completely true. Along with working
satellites and spacecraft, there are also many broken satellites, old rocket parts, paint flakes, metal
fragments, and other leftover objects circling the planet. Scientists call this material space debris or

space junk. Even though these objects are no longer useful, they can still create serious problems in
orbit.

Space debris is human-made ma oroken satellites, rocket parts, and

fragments from coll are large enough to be tracked more easily,
Teacher Answer Key while other, en so, both large and small debris matter because
Part 2 - Background Questions the ed.
1. What is space debris? Space debris is human-made material left in orbit. such as broken '
satellites, rocket parts, and fragments from collisions or pa-’ erous because they move at very high speed and can damage
2. :Vhy can even tlﬁy p:icgs of debrtls be d:ingerous ‘|’n spdacer ing a collision. In orbit, objects move much faster than vehicles on
angerous because they move at very high speed and car Part 5 - Pathway Tracking

very small fragment can hit with enough force to crack a window,
arm an astronaut’s equipment. This is why size alone does not determine
space junk can be.

suits during a collision.

3. How do scientists and engineers reduce the danger from s
reduce the danger from space debris by tracking larger ol
maneuvers, using shielding, and designing safer mission |

Human-made objects are left in orbit - the objects move at very high speed around Earth = a piece of
debris passes near or hits a spacecraft - damage or collision risk increases - astronauts and
spacecraft face danger in orbit

Part 3 - Evidence Log - Key Points tists and engineers reduce the danger from space debris by tracking larger objects, planning

Evidence # Log Entry Part 6 — Impact Analysis avoidance maneuvers, using shielding, and designing safer mission practices. If a large, tracked object
1 This evidence suggests a cause because leftover huma impact of Spead and Colistans ‘ is predicted to pass too close, a spacecraft may change its path to avoid it. Some spacecraft also use
hadebit bl The speed of space debris makes it dangerous because even a very small object . . s . .
create the debris problem. h ing in orbit. Thi inv f P ind ) protective shielding to reduce damage from very small impacts. Engineers also try to reduce how much
2 This evidence suggests a cause because high orbital sp when moving in orbit. This means a tiny fragment can damage windows, ez debris is created duri issions so th bl does not k ) i
small pieces. spacecraft surfaces. High-speed collisions can also create even mors New debris Is created during missions 5o the probiem does hot keep growing.
3 This evidence suggests an impact because tiny debris ¢ Impact of Debris Buildup
equipment. One collision can make the debris problem worse be One of the biggest problems with space debris is that collisions can create even more debris. When
4 lh'“s e"idf"ce 5"8:‘35‘5 a pathway because one collisio P'ecels t::t keep °’b't':;‘5‘5mh- T';"S: new frag two orbiting objects hit each other, they can break into many fragments that continue circling Earth.
eep circling Earth. a cycle where more collisions can |lead tg )
5 This evidence suggests an impact because spacecraft r Impact on Space Missions
dangerous debris. Spacecraft and astronauts need s can damage Rubric R .
6 Itr;:lsc:;::r;i;s:g:ests a cause because untracked deb equipme,lr'lt, threatf.n hufnar‘l safe .must waFcIT for Section Criteria Level 4 Level 3 Level 2 Level 1 I(-:_ces have a
ge. larger objects, design shielding for K In orbit. Safe missions Part2- Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct | Answers are Ing more
7 This evidence suggests a pathway because shielding re depend on understanding the debri Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or
8 This evidence suggests an impact because astronauts Questions | Concepts vocabulary inaccurate
exposed to debris danger. Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading | Does not reference
9 This evidence suggests a cause because crowded orbit Part 7 - The Big Question from Reading | background reading to support answers | most answers reading side a spacecraft,
collisions and close passes. . 8 ) X . . Part3- Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most g
10 This evidence suggests a cause because more debris ar Space junk is dangerous to spacecraft andastronauts because it moves at very high speed in orbit, and of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides eans mission
mission rick even tiny pieces can cause serious damage. Collisions can create even more debris, making the explains reasoning with clear explanations | incomplete little explanation or spacecraft.
problem larger over time. The evidence from this investigation shows that fast motion, debris buildup, Use of Scientific | Consistent, precise scientific vocabulary Apprzplriate scientific Ijmit;dlor inconsistent IMinimaI scientific
and crowded orbital regions work together to create danger in space. Langusge Mocentary Mocaiuaany BNpUage
Part 4 — Sample Suspect Ranking & 8 g P anking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks the danger comes
Ranking Suspect ation with case evidence with some evidence but reasoning is weak evidence or logical |. and more debris
" '’
1 Space debris moves at very high High speedis t support reasoning i
speed in orbit yhe dagn efous Part 8 - CER B Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or ning are so
P - - g = Claim pathway showing how the problem with minor gaps accurate connections inaccurate
2 Even tiny debris can damage Small size doe: space junk s 2ads through the bady
spacecraft and equipment is traveling so equipment, t h explanation of system-level Explains most effects Partial understanding Limited
3 Collisions can create even more More debris m ’ correctly understanding
debris and more Iong Evidence ' ellular impact Mostly accurate Basic or incomplete Inaccurate or missing
4 Tracki d shieldi d Th hel 1. ObjE L explanation explanation explanation
racking and'shielding can reduce 25 help pro great f all health General connection Limited connection Mo clear connection
some of the danger remove the pr 2. When inade
5 Space junk is harmless because it is This is incorrex circling ‘ ‘ _sing Clear explanation using | Basic explanation with limited | Minimal or
small dangerous at ¢ R . ' / some evidence evidence unsupported
easoning explanation
The first piece /,«ﬂ?fi:alh.r accurate Clear but somewhat Claim present but vague Claim unclear or
small. The sec general claim missing
create many r levant pieces of case Some relevant evidence | Limited or weak evidence !E\ridenue missing or
to create futu _ice used used irrelevant
rly explains how evidence supports | Reasoning mostly clear | Limited reasoning connection | No clear reasoning
astronauts. claim using science concepts with minor gaps
_ e Thoughtful personal, community, and Practical solutions in Basic or incomplete solutions | Solutions missing or
e . medical/system solutions most categories unrealistic
/
rifloughtlulness Deep reflection with personal Clear reflection Basic response Minimal effort
//r& Insight connection
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