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O PREP)| interactive and engaging
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he Space Station Survival [ystery
Part 1 — Missight Briefing & Case Owverview
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Case Filg# 664 — The Space Station Survival Mystery

A teanlibf students is studying life aboard the International Space Station when they

ystronauts live on the International Space Station because the stationgftts like a
carefully Wgntro ival environment. It must replace many conditions that Earth prgifdes
naturally af J 0 rauts from the hazards of space.

Possible explanal

= The station pmu'i'dr Mair, wate

* Life-support systems KENy

* Recycling systems help astro

= Exercise is needed to reduce the effeceom

= Astronauts can survive in space without special systems

Mo single observation fully explains how astronauts live on the International Space 5

You are a 1 o~ * to investigate this survival mystery.
Your M k

* ldr survive on the station

- conditions missing In space
L ! 25 affect daily life

. 1 ional Space Station

T : you discover.

[ | |
PaTeach With ; we on the International Space Station?
Rea FErEY N 4 4 *Understanding How Astronauts Live on the International
Space \
1 % 1 " L survive on the International Space Station? -

2. Why. -xercise and recycling systems on the station?
3. How does the anernational Space Station provide a safe place to live and work?

DETECTIVE FILE ON SPACE AND
SPACE EXPLORATION




A complete student case file

with guided worksheets for What You Get
every step of the investigation.

10 detailed evidence cards NO-PREP. JUST PRINT TO GO!

Full investigat

based on space station - e breakdown

survival nystery . ration
Station " pnal Space 3L

—The Space oard the Iﬂ-es":a"* . There is ™
mans Can
gion, @ 10 €34

e i et 2 Pl

presiuTe, dangeross radia

qre than

m. Spa

probbe ion do much m
staton

almst no &% its aboard “.'e..m.,:-\ water, food: powe

astrona -

udents NOCe that me e _~ wmporiant Syste )

puring the -mesfll"'ﬁ‘:zw They depend on “".Z‘;]l'.:,“ . Evidence Card 3 - Food Supply
L ““a"am’mm‘ n““hfw:me management, l:nmmumemu‘-» § Astronauts receive packaged food and must carefully manage how much foad is
remperature (urﬂ":a.ﬁnn could quickhy become dank - available during a mission
’ fe on the 5 3=
failed, i ’“'“"'!mh
= -

Mefsr:u]amcd that the aration rews

ole, Engl a‘['umutsfn'ﬁwed 3 Summarise thy sviciencs 1he questions b,

am| " n3-3 e,
In ane;]w’tmm Earth. I anothen, oy Students als0 :j o0 112 010 Categiry thas ey T HENCEL in the chgey
§ & S Duse L1d
e banes Strang "“”"“’E,! poep the air safe P—— O Pathmay " piece of avience.
muscles 3 e support Systems [ ,-,..“M“_“""“ Log Faery Mipac
whibe life- sppe s
L A 4 g
| | | | 09 i thve Internation H[”"”‘ ¥ B 5 changing stayion
ow that astronauts lisye Q1% 1t musst repl 3 videnes g FONGLEN reguiney 4 5
U i .
Selentists K roralled supival emvironment hazards of Koy Undersianding
carelully co ;-sl:nﬂﬂ‘\l“"mmme . F; f
rotect
n;\ura”Val‘dﬂ
E] 4
jons include: ster, and | = -,
sible explanat r, foad, sheiter. 4 - .
’ ":he cation provides au.wa:‘:- vation 37 far b Detective Prompt: Why can't astronauts rely on outside space conditions for food?
.
keap the & d 5
{ gystems . lirite
» Life-suppor -+ hole astrOnauts reusra‘ " <
5 of i
g the eflect nce - Pow
Rubrie Names: Date: § without special 7 Bridare £ = Aot -
secton crieria | Level s Level 3 Level 2 Level 1 astiona Large solar panels provide electricity for lights, computers, communication, life-support,
Part2- Understanding | Answers are accurate, thorough, and | Answers are accurate | Answers are partially comect | Answers are g ains L & t
Background | of Core cieany explained using comect scientfic. | with cear explanations | ot ack setai incomgleta or and other systems,
Questions | Concepts vocabulary | | | inaccurate | estig ] 1
Use of Evidence | Cansistently wses information from the | Uses reading ta support. | Limited reference to reading | Does not reference .“,gqu i v
| | from Reading | baskground reading to support answers | mast aswers | | seading. | 3 +
Parta— Accurately ientiies thway, or ™ ot | identifics - denti | U
Bddence | of Evidence | impact for all eviderce and clearly evidence categories | comectly but explanations are | evidence or provides ity isgd §0 B
g | explaing reasoning | with clear explanations | incomplete | Batie expianation g lace €7
] Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific | Limited or Inconsistent Minimalsienific | [ s FER Lt T—
| Language | vocabdary | vacabulary | language | A limived supplie o D s LBt
Partd- Ranking & Ranking is logical and fully supponied | Ranking is mostly logical | Rarking i partially supported | Ranking lacks rra Rink trenuty Live 51t fngy
Suspect | hsteation | with ease evidenee with some evidence | but reasoningls weak evidence orlogics! g on the IALE M faripects b TN Space Sratinn s
Ranking suppart pr— ds on wha L Imast "esponsble) i 5 —
PartS- | Coseand | Cleary traces sccurate multiaten Shaws corfect patbwry | Shows Imited or partially | Pathveay is undlear or depen = Suspeey feast rerponsi
Pathway | Effect pathway showing how the prablem with miner gags aceurate connections insccurate i LU T Why
Tracking | Connections | spreads through the body | | | ks ftace of uce the B This w;
PartG- | Ongan-ievel | Thorough explanation of systemvievel | Explains most effects | Partial understanding Uimited W Do Astronad CTogravity u
Impact Understanding | effects orrectly understanding ation provicde The Station prruides
Anshi | Cellutar Chearly explaing cellular impact Mostly accurate Basic or Incomplete Inaccurate o missing o o0, sheme, 3, wats,
Understanding | explaration explanatives | enplanaion it I 7, % Devaspr
Whole-Biody | Strong connection to overall heatth General connection Limited cannection No clear connection “u Ast §
kit o astronauls PO G Sy is power connected to almost every othe
L I | made. | | | a X n sparg 2 g
Part 7~ Explanation Thoraugh, logi sing. Thear ing | Basi explanation with kmited | Minimal or negd exercs | Mithong spaeiy) e
TheBig | UsingEvidence | multiple pieces of evidence some evidence evidence unsupported \onal 553 ™ —
Question explanation rrationd YEANg Sy stmms hotp 2y,
PartB- Claim Chedr, spacific, scientificlly Becurate e but somenhat Claim presant But vague Claim unchear o e fimicer o -
CER | chaim general claim | | missing il
Fvidence Muliple relevant pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or B — -
| ed | user | | irebevant Statios ) i
Reasaning ins how evidence supports | Reasoning mostly dlear | Limited reasoning connection | No clear reasoning 00 528 fer humang
L | cence concepts | with miner gaps | | |
Part9- Realistic l, community, and Practical solutions in Basic of incomplete solutions | Solutions missing or
Solutions & | Salutions jutions most categaries. unrealistic
Action Plan
Part10- | Thoug! rsonal | Chear reflection | Basic respanse | Minima effort |
Bln | —

AND marking rubric with -
sample responses.

Interpretation & Recording Data
10 Evidence Cards to Determine Culprit



HOW THIS ACTIVITY HELPS YOU

> Saves prep time with a fully structured, 10-PART INVESTIGATION

print-and-go investigation. Students:
Y>> Drives high engagement while stil ~-Step into the role of a ScegesRelasie
2. Examine real scientifice .

meeting academic goals as students are  and beyond.
: : , . 3. Track the pathwayfof how astronauts stay
Interested in what they’re doing.

Y>> Builds deep understanding with real-
world relevance as the students

analyze real evidence, make Reasoning. |

_ _ _ 5. Propose real solutions that matter.

COnneCtIOnS, and USlng CER to eXp|a|n * The added images and graphs enhanced the activity. M

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

eve ryd ay S pace p h enomena. an effective introduction to the topics. - Mystery Resource Buyer 99

5.Build a scientific case™sir




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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RUBRIC EVIDENCE
6‘ CARDS a
Y 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 systems help astronauts survive on the
International Space Station

@ Why astronauts need air, water, food, power,
temperature control, and protection

@ How life-support systems replace conditions Earth
provides naturally

\/ Why exercise is necessary in microgravity

@ Why recycling systems are important when
supplies are limited

@ How waste management supports astronaut health
and station safety

@ Why communication with Earth is important during
space missions

Q How the station acts as a controlled survival
environment

@ How to use Claim-Evidence—Reasoning (CER) to
support scientific explanations

@ How engineers solve survival problems in space



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
double your purchase amount in store credit toward another resource in my store.
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Part 1 — Mission Briefing & Case
Overview

Students take on the role of science

- detectives and are introduced to how livin

Case File #664 — The Space Station Survival Mystery

A team of students is studying life aboard the International Space Station when they discover a major
problem. Space is not a place where humans can survive on their own. There is no breathable air,
almost no air pressure, dangerous radiation, and no easy access to food, water, or medical help.

e e | tNINGS CAN SUIVIVE 0N Space stations.

float and look out the window. They depend on carefully managed systems for air, water, food, power,
temperature control, waste management, communication, and exercise. If even one important system
failed, life on the station could quickly become dangerous.

o e i s | PAME 2 = UNAderstanding How Astronauts

new supplies from Earth. In another, astronauts followed daily exercise routines to help keep their
muscles and bones strong in microgravity. Students also found that solar panels provide electrical
power, while life-support systems help keep the air safe to breathe.

| [ | [ |
Scientists know that astronauts live on the International Space Station because the station acts like a I Ive 0 n t h e I n te r n at I O n a I S a c e Stat I 0 n
carefully controlled survival environment. It must replace many conditions that Earth provides

naturally and protect astronauts from the hazards of space.

The Space Station Survival Mystery

Part 1 - Mission Briefing & Case Overview

Possible explanations include:

* The station provides air, water, food, shelter, and power

 Life-support systems keep the station safe for humans u e n S re a a S O r a C rO u n p aS S a e
* Recycling systems help astronauts reuse limited resources

» Exercise is needed to reduce the effects of microgravity

* Astronauts can survive in space without special systems . . . .

No single observation fully explains how astronauts live on the International Space Station. d d n t I O n S tO b I | d
You are a science detective assigned to investigate this survival mystery. a n a n Swe r g u I I g q u e S u

Your Mission

* |dentify the systems astronauts need to survive on the station

* Analyze how life-support systems replace conditions missing in space u u

* Track how microgravity and limited supplies affect daily life

* Explain how astronauts live on the International Space Station u I u I

The success of the mission depends on what you discover.

Part 2 - Background: How Do Astronauts Live on the International Space Station? . .

Read the background information provided “Understanding How Astronauts Live on the International

analyzing eviaence
1. What systems help astronauts survive on the International Space Station? u

2. Why do astronauts need exercise and recycling systems on the station?

Limess deamse Sha inbasmnadl amal Conmmn Fadlam measdds o sobe e ns o s s ssimsls"D



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.

" " "
[ Cause [ Pathway O Impact Astronauts receive packaged food and must carefully manage how much food is
Example Evidence Log Entry - available during a mission. R
I

Evidence Card 3 - Food Supply

This evidence suggests a pathway because a changing station condition requires a survival system

response.
Evidence # Key Understanding
1 Evidence Card 4 - Solar Power
Large solar panels provide electricity for lights, computers, communication, life-support,
2 and other systems.
3
4 7 )
5 Detective mmpt: Why can't astronauts rely on outside space conditions for food?
6 Evidence Card 6 — Daily Exercise
Z 3 : Astronauts exercise regularly because microgravity can weaken muscles and bones over
7 () & AT 3 time.
F - ’ﬂ 3
8 Detective Prompt: Why is power connected to almost every other station system?
9
10

=
Part 4 — Suspect List
How Do Astronauts Live on the International Space Station? a r — u S p e c I s

Rank the suspects from 1 (most responsible) to 5 (least responsible).
Ranking Suspect Why You Ranked It This Way
Exercise is needed to reduce the

Neterctive Pramnt: Whv dnec flnatine in mirrnoravity create a need far exercica?

effects of microgravity

Students rank possible issues, defend their

food, shelter, and power

Astronauts can survive in space

without special systems

choices, and determine which suspect IS most

Life-support systems keep the

station safe for humans

responsible for the problem.



EVIDENCE CARDS

All Evidence Cards come In two versions - et gerte. RO
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 —] e
Pathway :

Part 4 - Suspect List
How Do Astronauts Live on the International Space Station?

Images

itions for food?

Evidence Card 4 - Solar Power

Large solar panels provide electricity for lights, computers, communication, life-support, Evidence Cards - No Images

and other systems. Evidence Card 1 - Oxygen and Carbon Dioxide Control

The station uses life-support systems to provide breathable oxygen and remove carbon
dioxide from the air.

Detective Prompt: Why are both oxygen supply and carbon dioxide removal necessary
for survival?

Evidence Card 2 — Water Recycling
Some water used on the station is cleaned and recycled so astronauts can use it again,
Detective Prompt: Why is reusing water important in space?

Part 3~ Evidance Log ) ) : rd 3 - Food Supply
% or each Evuden.ce Card, a}nswer the questions below in 1-2 sentences in the chart. receive packaged food and must carefully manage how much food is
Detecti P t: W . Summarize the evidence in your own words. fing a mission
etective Frompt: o : : 1
d fuocse the one category tiat best s each plece of evidence: rompt: Why can’t astronauts rely on outside space conditions for food?

BBk way O Impact

ay because a changing station condition requires a survival system

rd 4 - Solar Power

panels provide electricity for lights, computers, communication, life-support,
stems.

rompt: Why is power connected to almost every other station system?

Key Understanding

Rank the suspects from 1 (most responsible) to 5 (least responsible) '
. Ranking | Suspect | Why You Ranked It This Way

|
Exercise is needed to reduce the
S I | I l a C effects of microgravity

I The station provides air, water, |
food, shelter, and power e X

| Astronauts can survive in space | |

] | | | | )
without special systems
| | Recycling systems help astronauts | |
- | reuse limited resources

Life-support systems keep the

for them? 0 n ly




Part 5 — Pathway Tracking
Students determine the scientific pathway
responsible for survival on the space
station.

Part 6 — Impact Analysis
Students analyze how astronauts stay
evidence from the case to support their
How doss the niernaonal Space Staton make it posible for stronauts s fve and werk safly i a n Swe rS "
Part 7 - The Big Question
Students synthesize all their learning to
explain the main cause of the problem or
Issue In this case.




Part 8-10

Part 8 — Claim-Evidence-Reasoning (CER)
Students write a structured scientific
argument, making a claim, supporting it with
evidence, and explaining their reasoning for
how astronauts can live on the
International Space Station.

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.



Full Teacher Answer Key

Teacher Answer Key
Part 2 - Background Questions

Systems for air, water, food, power, temperature control,
communication, and protection help astronauts survive ¢
Why do astronauts need exercise and recycling systems or
Astronauts need exercise and recycling systems because |
bones, and supplies such as water are limited and must b
How does the International Space Station provide a safe p!
The International Space Station provides a safe place to li
systems, power, temperature control, protection, and ca

Part 3 - Evidence Log — Key Points

Evidence # Key Understand

1 This evidence suggests a cause because astronaut
survive in space.

2 This evidence suggests a pathway because water |
limited supplies usable over time.

3 This evidence suggests an impact because food m
carefully for long missions.

4 This evidence suggests a cause because power is r
system on the station.

5 This evidence suggests an impact because safe ter
inside the station for people and equipment.

6 This evidence suggests an impact because microgi
creating a need for exercise.

7 This evidence suggests a pathway because waste
safety, and cleanliness.

8 This evidence suggests an impact because space h
station equipment.

9 This evidence suggests a pathway because commi
safely and respond to problems.

10 This evidence suggests a cause because long-term
systems working together reliably.

1. What systems help astronauts survive on the International Space S+~+~=?

Part 4 - Sample Suspect Ranking

Ranking Suspect

Explanation

safe for humans

1 Life-support systems keep the station

Life-support is the main reason astronauts can

stay alive in space.

shelter, and power

2 The station provides air, water, food,

These are the basic needs that must be met for

survival.

reuse limited resources

3 Recycling systems help astronauts

Recycling is essential because supplies ars

limited and cannot be wasted.

without special systems

4 Exercise is needed to reduce the Exercise is very important fs
effects of microgravity especially during lons
5 Astronauts can survive in space This is incorrg

contro

Part 5 = Pathway Tracking
The space environment does not provi
life-support, power, recycling, ag
station - astronauts can live anc

Part 6 — Impact Analysis

Impact of Life-Support Systems:
Astronauts need systems for air, water,
provide these conditions safely. Withou

provides naturally.

Impact of Microgravity and Limited Supplies:
Astronauts need exercise and recycling systems because living in microgravity changes the human body
and resources are limited. Exercise helps reduce muscle and bone weakening, while recycling helps

Option
Marking Rubr

make the be
during missio

Impact on Sa
The Internatid
life-support, §
management
operations de

Part7 -The E
Astronauts li
replace what
stored and pl
systems keep

a0

e

and temperature control because space does not
able air, clean water, reliable food, electrical power,
and safe temperatures, astronauts could not live on the station. These systems replace what Earth

oV

R

Understanding How Astronauts Live on the International Space Station

Living on the International Space Station is very different from living on Earth. On Earth, people have
breathable air, easy access to water and food, and natural protection from many dangers. In space,
these conditions do not exist in the same way. Because of this, astronauts can only live on the station if

it provides the systems needed for survival.

Systems for air, water, food, power, temperature control, waste management, communication, and
protection help astronauts survive on the Internationa
remove carbon dioxide so astronaut
must be carefully stored

equipment, and
for peon

WS

and problem-solving.

ng systems because microgravity weakens muscles and bones, and
=d and must be reused carefully. In microgravity, the body does not

it does on Earth, so astronauts must exercise regularly to help keep their
rong. Recycling is also important because sending large amounts of new supplies
~difficult and expensive. This means the station must reuse some resources as carefully as

The International Space Station provides a safe place to live and work by using life-support systems,
power, temperature control, protection, and careful resource management. The station acts like a
controlled survival environment. It keeps the inside pressurized and safe for humans while replacing
many of the conditions that Earth provides naturally. Waste management systems help keep the living
area clean, and communication systems connect astronauts with mission control on Earth for guidance

ation. Air systems provide oxygen and
ater systems supply clean water, and food
n lights, computers, communication

ontrol systems keep the inside of the station safe
ems help reduce danger from radiation, small debris,

the body and supplies are limited. The evidence from this investigation shows that life on the station

depends on many connected systems working together.

Rubric Names: Date:

Section Criteria Level 4 Level 3 Level 2 Level 1
Part2- Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct Answers are
Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or
Questions Concepts vocabulary inaccurate

Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading Does not reference
from Reading background reading to support answers | most answers reading
Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most
of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides
explains reasoning with clear explanations | incomplete little explanation
Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific
Language vocabulary vocabulary language
anking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks
ation with case evidence with some evidence but reasoning is weak evidence or logical
support reasoning

Clearly traces accurate multi-step
pathway showing how the problem
gads through the body

Shows correct pathway
with minor gaps

Shows limited or partially
accurate connections

Pathway is unclear or
inaccurate

h explanation of system-level Explains most effects Partial understanding Limited
correctly understanding
ellular impact Mostly accurate Basic or incomplete Inaccurate or missing
explanation explanation explanation
all health General connection Limited connection Mo clear connection
made
‘ _aing Clear explanation using | Basic explanation with limited | Minimal or
i some evidence evidence unsupported
/ explanation
/,«ﬂ?fi:alh.r accurate Clear but somewhat Claim present but vague Claim unclear or
general claim missing
levant pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or
,.:o'e( used used irrelevant
rly explains how evidence supports | Reasoning mostly clear | Limited reasoning connection | No clear reasoning
claim using science concepts with minor gaps
e Thoughtful personal, community, and Practical solutions in Basic or incomplete solutions | Solutions missing or
/,4 : medical/system solutions most categories unrealistic
’
rifloughtlulness Deep reflection with personal Clear reflection Basic response Minimal effort
//r & Insight connection

edules must all be
tion life, which is
t is a carefully

ps them understand
rove future

rvival in space
, and careful



Space Exploration Detective
Mystery Bundlie

Get all my Space Exploration Mystery Activities at a SPACE EXPLORATION
HUGE discount. Additionally, you’ll get access to all RSN CIIZAE T\ NES
additional mysteries | create in the future. NO PREP
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https://www.teacherspayteachers.com/Product/Space-Exploration-Detective-Mystery-Bundle-Astronomy-Activities-Space-Science-16252871
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