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Case Fil655 — The Habitable Planet Mystery

A tearf students is studying distant planets when they discover a major problem, Not eveil planet is
a goglf place for life. Some planets are far too hot, while others are frozen, Some have |ittle oF
atm@phera, and others may be exposed to intense radiation or harsh surface conditions

Gamify your students’
learning with this
Interactive and engaging
Mystery Activity.
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Possible explanationiy

* Liquid water can exist OWghe planet

= The planet has suitable temh es for life

= An atmosphere can help protect anoTogs e

* A steady energy source is needed to support life

Mo single abservation fully explaing what makes a planet able to support life,
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L | <« more likely to support life?
2. Wy ‘ -ant for life?
. Why do soeiis.es suudy atmosphere and temperature when judging habitability?
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A complete student case file
with guided worksheets for
every step of the investigation.
10 detailed evidence cards
based on Habitable Planet
research as well as real-world
examples that include images,
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Interpretation & Recording Data
10 Evidence Cards to Determine Culprit

Full investigation
breakdown

Evidence Cards

Evidence Card 1 - Habitable Zone
Scientists often look closely at planets in a star’s habitable zone, where temperatures
may allow liquid water to exist on the surface.

Detective Prompt: Why would temperature matter when searching for life?

Evidence Card 2 = Liquid Water Clue
Life on Earth depends on liquid water, so scientists treat possible liquid water as one of
the strongest clues about habitability.

Detective Prompt: Why is water such an important sign when sciel other

planets?




HOW THIS ACTIVITY HELPS YOU

> Sa.wes prep Flme Wlth a fully structured, | o o B N E e TG ATION
print-and-go Investigation. Students:

> Drives hlgh engagement while still 1. Step into the role of a Sciepee D

2.Examine real scientifig

meeting academic goals as students are  ,nq peyond.

\| arth

Interested in what they’re doing. 3. Track the pathway of what makes a planet ablt
_ _ _ to support life uging science and technology.
> Builds deep understanding with real- 4.|nterrogate suspetts (energy, atmosphere,

world relevance as the students liquid water etc.) ag identify the main culpritg.

| 5.Build a scientific case’using Claim-Evidengg

analyze real evidence, make Reasoning. '
: : : 5. Propose real solutions that matter.

con neCtIOnS, and USI ng C E R to eXp|a| N * The added images and graphs enhanced the activity. M
eve ryday Space phenomena. an effective introduction to the topics. - Mystery Resource Buyer 99

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



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

FULL
ANSWER KEY

RUBRIc EVIDENCE
A UBRIC CARDS

W % 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 conditions make a planet more likely to

support life
\/ Why liquid water is important for life
/ Why suitable temperatures matter for habitability
/ How an atmosphere can help regulate and protect
planetary conditions

@ Why a steady energy source is important for living

systems

@ How radiation and harsh surface conditions can affect

habitability

@ Why scientists study multiple clues instead of just

ne

0
@ How Earth can be used as a comparison when

studying other planets

@ How to use Claim-Evidence-Reasoning (CER) to

support scientific explanations

@ How scientists search for potentially habitable worlds

beyond Earth



Classroom Fit Guarantee

| want you to feel confident when you purchase from Teach With Fergy. If a
resource Is not the right fit for your students, simply contact me and I'll provide
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The Habitable Planet Mystery

Part 1 — Mission Briefing & Case Overview
Name: Date: _

Case File #665 — The Habitable Planet Mystery

A team of students is studying distant planets when they discover a major problem. Not every planet is
a good place for life. Some planets are far too hot, while others are frozen. Some have little or no
atmosphere, and others may be exposed to intense radiation or harsh surface conditions.

During the investigation, students notice that scientists do not decide a planet is habitable based on
just one feature. A planet may be the right distance from its star, but still lack liquid water. Another
planet may have water, but not enough atmosphere to keep temperatures stable. Students also learn
that a planet’s atmosphere, temperature, energy source, and surface conditions can all affect whether
life could survive there.

In one example, scientists explained that liquid water is one of the most important clues because life
on Earth depends on it. In another, they showed that planets with the right temperatures and
atmospheres are more likely to keep water in liquid form. Students also found that energy from a star
and protection from harmful conditions may be important for long-term habitability.

Scientists know that a planet is more likely to support life if it has liquid water, suitable temperatures,
an atmosphere, and a steady source of energy. They also know that habitability depends on several
systems working together, not just one lucky feature.

Possible explanations include:

* Liquid water can exist on the planet

* The planet has suitable temperatures for life

* An atmosphere can help protect and regulate conditions

* A steady energy source is needed to support life

No single observation fully explains what makes a planet able to support life.

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

= Identify the conditions that make a planet more likely to support life

* Analyze how water, temperature, atmosphere, and energy affect habitability
» Track how planetary conditions work together

* Explain what makes a planet able to support life

The success of the investigation depends on what you discover.

Part 2 — Background: What Makes a Planet Able to Support Life?
Read the background information provided “Understanding What Makes a Planet Able to Support
Life"” then answer:

1. What conditions make a planet more likely to support life?

2. Why is liqguid water important for life?

2 Whyv Aa erianticte ctiidv atmaenhbhars and tamnaratiire wihan liidaing hahitahkilitu?

Part 1 — Mission Briefing & Case
Overview

Students take on the role of science
detectives and are introduced to what
makes a planet habitable.

Part 2 — Understanding What Makes a
Planet Able to Support Life

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

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.

| | | | |
O Cause O Pathway O Impact I n th e I r eVI d e n C e I O A planet with little protection from harmful radiation may have a harc
Example Evidence Log Entry L] supporting life on its surface.

Evidence Card 7 — Radiation Risk

This evidence suggests a pathway because changing planetary conditions can affect whether life- World Atmosphere / Protection Radiation Reaching Surface
supporting conditions are possible.
Evidence # Key Understanding Earth Thick atmosphere + magnetic ~2.4 mSv/year average natural backgroun
1 Evidence Card 1 - Habitable Zone field
Scientists often look closely at planets in a star’s habitable zone, where temperatures Mars Very thin atmosphere, weak ~0.67 mSv/day, about 245 mSv/year
2 may allow liquid water to exist on the surface. global magnetic protection
y Moon Essentially no atmosphere, no ~1.37 mSv/day, about 500 mSv/year
global magnetic field
3 Mercury | Almost no atmosphere, close to | Much stronger sunlight and little
3 . the Sun atmospheric protection from solar radiati
4 € : Detective Prompt: Why could radiation make habitability more difficu
5
Evidence Card 6 — Energy Source
6 Living things need energy, and a nearby star can provide a steady source of energy for
planet’s environment.
7 Detective Prompt: Why would temperature matter when searching for life?
8
9
|
‘ Part 4 — Suspect List
— ’ .
p Detective Prompt: Why would life need a dependable energy source?

Part 4 —Suspect List
What Makes a Planet Able to Support Life?
Rank the suspects from 1 (most responsible) to 5 (least responsible).

S Students rank possible issues, defend their

needed to support life

Any rocky planet automatically
supports life

An atmosphere can help protect

i choices, and determine which suspect IS most

planet
The planet has suitable
temperatures for life

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
>Students analyze each Evidence Card and
record the following in their Evidence Log
1. Summarize the evidence in their own words. ST

Card 4 — No Atmosphere Problem
h little or no atmosphere can have extreme temperature changes between

Images

Graphs

Evidence Card 2 - Liquid Water Clue Evidence Cards - No Images
: £t " . . P Evidence Card 1 - Habitable Zone
Life on Earth depends on liquid water, so scientists treat possible liquid water as one of Sciantists cftan'look closeiy at plandis/ina star’s habitable: zone; Where famparatures

the strongest clues about habitability. may allow liquid water to exist on the surface.

Detective Prompt: Why would temperature matter when searching for life?

Evidence Card 2 - Liquid Water Clue

Life on Earth depends on liquid water, so scientists treat possible liquid water as one of
the strongest clues about habitability.

Detective Prompt: Why is water such an important sign when scientists study other
planets?

rd 3 = Atmosphere Matters

hy because changing planetary conditions can affect whether life-
le.

Detective Prompt: \

u u u planets? Key Understanding ht. .
B | | Day | Night | 7 Change
e e r I I l I n e W a I S e V I e n C e S u e S S || Essentially none | 127°C (260°F) -173°C (-280°F) 300°C (540°F)
.| Extremely thin exosphere | 430°C (800°F) -180°C (-290°F) 610°C (1,090°F)
| | u | None | ~127°C (260°F) ~-73°C (-100°F) 200°C (360°F)
u | None | ~47°C(117°F) ~-43°C (-45°F) 90°C (162°F)
Very thin atmosphere | 20°C (68°F) -73°C (-100°F) 93°C (168°F)
rompt: How could this make survival harder for living things?

|
5 | Card 5 - Pressure and Water
ris easier to keep stable when a planet has the right pressure and
6 Fe conditions.
Prompt: Why is water not enough by itself unless conditions are also right?

10

Part 4 — Suspect List

]
What Makes a Planet Able to Support Life?
Rank the suspects from 1 (most ible) to 5 (least responsible).
Ranking | Suspect | Why You Ranked It This Way
A steady energy source is
| needed to support life |
Any rocky planet automatically
L n L L n | supports life |
An atmosphere can help protect
| and regulate conditions |
™ Liquid water can exist on the

| planet

fo r th e m 9 | O n ly




Part 5 — Pathway Tracking
Students determine the scientific pathway
responsible for what makes certain
planets habitable to humans.
Part 6 — Impact Analysis
Students analyze the impacts of water,
E.E}Z::ﬂrm::}’;?I:Q“:L‘?I:I:é‘iemperamsimpmwhenscienmssmdehemera.,lanet t e m p e r atu r e, a n d at m O S p h e r e u Sln g
evidence from the case to support their
b o habitabilty studies hlp scentiss searc for fe beyond Earth? a n Swe rS -
Part 7 - The Big Question
... | OStudents synthesize all their learning to
explain the main cause of the problem or
Issue In this case.




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
what makes a planet habitable for
humans.

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 What Makes a Planet Able to Support Life

Scientists have discovered many planets beyond our solar system, but not all of them are places where

life could survive. Some planets are far too hot, while others are frozen. Some may have little or no
atmosphere, and others may be exposed to harmful radiation or harsh surface conditions. When

scientists study whether a planet might support life, they do not look at just one feature. They look at
several important conditions working together.

A planet is more likely to support life if it has lic
a steady source of energy. The
Scientists often beg’

Teacher Answer Key environmeg
Part 2 — Background Questions
1. What conditions make a planet more likely to support life? '
A planet is more likely to support life if it has liquid water.
atmosphere, and a steady source of energy.

2. Why is liquid water important for life?

able temperatures, an atmosphere, and
e life needs more than just a rocky surface.
Id keep water in liquid form and whether its
appen over time.

ngs on Earth depend on it for chemical processes and
nto and out of cells, supports important reactions, and is
ecause water is so important on Earth, scientists treat it as one of the

Part 4 - Sample Suspect Ranking arch for planets that may be habitable.

:I::D:‘ :ia::lr is important because living things on Earth ( Ranking Suspect Explanation
3. Why do scientists study atmosphere and temperature wh 1 ng:ledtwater can exist on the :'sqe”c::i""::‘;"f's;’s":b?: ;haiis:::irl‘igm and most commonly atmosphere and temperature because they affect whether a planet can keep liquid
Scientists study atmosphere and temperature because tt 2 $he Clanet has suitable The rigﬁt tem';erature helps qu:\i:li ey ————r o maintain safe conditions for life. A planet that is too hot may lose surface water because it
liquid water and maintain safe conditions for life. 5 i i
q temperatures for ife and supports safer conditions. porates. A planet that is too cold may keep water frozen most or all ?f the time. Ar! atmosphere can
Part 3 - Evid Key Points 3 An atmosphere can help An atmosphere can hold in heat, protect the surd help regulate temperature, reduce extreme changes between day and night, and provide some
aEvi d;n:el : nce Log - Key Poi Key Understanc protect and regulate help support liquid water. protection from harmful conditions. Without the right atmosphere and temperature, life would have a
1 This evidence suggests a cause because temperat conditions - much harder time surviving.
major sign of poésible habitability 4 A steady energy source is Life needs energy, but energ:
r— . - P needed to support life the other important . .
2 This evidence suggests an impact because liquid v 5 Any rocky planet This Is Incorre A steady source of energy is also important. On Earth, most ecosystems depend on energy from the
that a planet could support life. automatically supports life | guara Sun. Energy helps drive weather, climate, and biological processes. A planet near a star may receive the
3 Th: e"':’e"';e;_‘ﬁgesw 3 pathway because an atn energy needed to support life, but energy alone is not enough if the planet is missing water, the right
and water stability. ) S
4 This evidence suggests an impact because a missi Part 5 - Pathway Tﬁ ck!ng
conditions that make life harder to support A planet has the right distance,
o - - - stable -» energy and protection ore likely to Rubric Names: Date: .
5 This evidence suggesi&s a.pathway because water support life —— Criteria T T P Cevel 1 \Mheth?r its
temperature to stay liquid. Part 2- Understanding | Answers are accurate, thorough, and Answers are accurate | Answers are partially correct | Answers are ces for life because
6 This evidence suggests a cause because life needs Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or rface. This is why
living processes. Questions | Concepts vocabulary inaccurate
7 This evidence suggests an impact because harmft Part 6 — Impact Analysis Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading | Does not reference
conditions less safe for life Impact of Water and Temperature from Reading background reading to support answers | most answers reading
8 This evid - ca‘ e b T h Liquid water and suitable temperatures 3 portant because life on Earth depends on liquid water, Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories M{sldentifles most ons can work
S ev .en.ce suggests a cau ecause too muc| and water can only remain liquid under the right conditions. If a planet is too hot, water may of Evidence impact for all e«._ndEnce and clearly E\fndence categories rcarrectlr but explanations are e:wdence or pn_‘awdes
hot for liquid water. evaporate. IFit is too cold, water may freeze. This means temperature strongly affects whether a explains reasoning with clear explanations | incomplete little explanation nd energy from the
9 This evidence suggests an impact because Earth s ) . ! : ! Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific
conditions can Wgogrk to etiherpa planet may be habitable. Language vocabulary vocabulary language have some of the
This ev} g . b — Impact of Atmosphere and Protection anking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks
10 Is evidence suggests a cause because scientists An atmosphere can help make a planet more habitable by holding in heat, reducing extreme ation with case evidence with some evidence but reasoning is weak evidence or logical
together, not just one by itself. temperature changes. and helping protect the rface from harm ondition an also affect support reasoning ends on systems
hether ligui Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or Y
\: eh fer |?fw ( pathway showing how the problem with minor gaps accurate connections inaccurate re of these
arsh tor lire. aads through the body
Impact on Sci h explanation of system-level Explains most effects Partial understanding Limited
Habitability st correctly understanding
important to ¢ ellular impact Mostly accurate Basic or incomplete Inaccurate or missing
multiple clues explanation explanation explanation
P gful all health General connection Limited connection No clear connection
meaningful. rada
‘ _aing Clear explanation using | Basic explanation with limited | Minimal or

. some evidence evidence unsupported
Part 7-The B / explanation
A planet is mc /,«ﬂ?fi:alh.r accurate Clear but somewhat Claim present but vague Claim unclear or
general claim missing
a steady sourc levant pieces of case Some relevant evidence | Limited or weak evidence

Evidence missing or
survive. The e ,,:o’e( used used irrelevant

just one featu rly explains how evidence supports | Reasoning mostly clear | Limited reasoning connection | No clear reasoning
could support life. claim using science concepts with minor gaps
_ . 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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