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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 Sciepse-Detective.
2.Examine real scientifigZSpace evidence | ~-qn.ﬁ,,%Farth

meeting academic goals as students are  and beyond.

- - ’ - 3. Track the pathway of how spacesuits keep
interested in what they I domg. astronauts safe lising science and technology. |
> Builds deep understanding with real- 4. Interrogate suspektts (radiation, air pressure, |
temperature, etc.\and identify the main culprigs.
world relevance as the students 5. Build a scientific casbys 1 Claim-Evidencggl
analyze real evidence, make Reasoning. * N

' : . 6. Propose real solutions that métter. _‘ |
con neCtlonS, and usl ng C E R '[O eXp|a| n Y% %% % The added images and graphs enhanced the activity. My

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



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 makes space dangerous for the human body
What Will Your @ Why astronauts cannot survive in space without

protection
Students Learn? @ How spacesuits provide oxygen and air pressure
@ How spacesuits help control temperature

FULLY EDITABLE AND READY- @Why astronauts need protection from radiation and

TO-GO INVESTIGATION tiny fast-moving particles

FULL @ How communication systems support astronauts
ANSWER KEY during missions
@ Why life-support systems are essential during
spacewalks
@ How to interpret real-world data related to astronaut
=— 1 survival
| s @ How to use Claim—Evidence—-Reasoning (CER) to
‘ RUBRIC EVIDENCE g support scientific explanations
Jde e Je e This is very well crafted and it great to use for a subplan but @ How engineering solves real-world problems in space

also when | am in-class with students. They enjoy the detective layer of the :
work and it kept the students engaged. - Mystery Resource Buyer GXD|0ratl0n
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The Space Suit Survival Mystery

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

Case File #653 - The Space Suit Survival Mystery

A team of students is preparing for a simulated spacewalk, but they quickly discover a major
problem. Space is a dangerous environment for the human body. There is no breathable air,
almost no air pressure, and temperatures can become extremely hot or cold. Small particles
and radiation can also harm astronauts outside a spacecraft.

During the investigation, students notice that astronauts cannot simply step into space wearing
normal clothes. Instead, they must wear bulky suits connected to special systems. These suits
provide air, pressure, temperature control, and communication so astronauts can survive and
work outside a spacecraft. In one mission record, astronauts safely repaired equipment during
a spacewalk while wearing pressurized suits. In another test, scientists showed that ordinary
clothing would not protect a person from the vacuum of space or from rapid heat loss and
dangerous radiation.

Scientists know that a spacesuit acts like a small spacecraft around the astronaut’s body. It
must solve several problems at the same time so the astronaut can stay alive.

Possible explanations include:

» Space has no breathable air

* Space has almost no air pressure

* Temperatures in space can become extreme

* Radiation and tiny particles can damage the body

¢ Spacesuits provide life-support and protection systems

No single observation fully explains why astronauts need special suits in space.

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

« |dentify what makes space dangerous for humans

* Analyze how a spacesuit protects an astronaut

* Track how suit systems help astronauts survive and work

» Explain why astronauts need special suits in space

The success of the mission depends on what you discover.

Part 2 — Background: Why Do Astronauts Need Special Suits?
Read the background information provided “Understanding Why Astronauts Need Special
Suits in Space” then answer:

1. What makes space dangerous for the human body?

2. How does a spacesuit protect an astronaut?

3. Why can’t astronauts survive in space without special equipment?

Part 1 — Mission Briefing & Case
Overview

Students take on the role of science
detectives and are introduced to spacesuit
technology and space dangers.

Part 2 — Understanding Why Astronauts
Need Special Suits in Space

Students read a short background passage
and answer guiding questions to build
foundational understanding before
analyzing evidence.



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

[J Pathway
O Impact

3. What question does this evidence raise for you?
Example Evidence Log Entry
This evidence suggests a pathway because the spacesuit provides oxygen and pressure that
replace what space does not provide.

Evidence #

Key Understanding

1

Part 4 — Suspect List - Why Do Astronauts Need Special Suits in Space?
Rank the suspects from 1 (most responsible) to 5 (least responsible).

Ranking

Suspect

Why You Ranked It This Way

Harmful radiation and tiny fast-moving particles

Space has almost no air pressure

Extreme hot and cold temperatures in space

Spacesuits provide oxygen and life-support systems

Space has no breathable air

Part 3 — Evidence Log

Students begin examining the evidence cards and

record key information, observations, and insights in

Evidence Card 1 - No Breathable Air
Space contains no breathable air for human lungs.

Ouygen Avsiable to Human Lungs in Dilerent Environments

their evidence log.

Evidence Card 7 - Cooling System
A spacesuit uses a cooling system to help remove body heat during work outside
the spacecraft.

space?

Detective Prompt: Why rﬁight an astronaut overheat even in space?

Part 4 — Evidence Analysis

oy dehcnnt thrwahaid (14,7 kP

o
5
it

Detective Prompt: Why would an astronaut need a suit system to breathe in

Space has almost no air pressure, so astronauts need a pressurized suit to keep

their bodies safe.

Environment or Real-world What it shows
system pressure

Earth sea-level 101.3 kPa (14.7 psi) | This is normal outside air

atmosphere pressure for the human body.

NASA safe range for More than 26.2 kPa | Human-rated systems have to

indefinite human up to 103 kPa (3.8 keep people within a survivable

exposure to 14.9 psi) pressure range.

NASA ISS EMU 29.6-30 kPa (about | The suit gives astronauts a

spacesuit 4.3 psi) controlled, pressurized
environment during a
spacewalk.

Quter space (“hard 0 kPa external Space has essentially no air

vacuum”) pressure pressure outside the suit.

Students summarize each piece of evidence, identify

how spacesuits keep humans safe in space, and

generate questions, building critical thinking and

reasoning skills.




EVIDENCE CARDS

Y>> All Evidence Cards come in two versions -

A spacesuit uses a cooling system to help remove body heat during
the spacecraft.

| EV ’ Images
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

ight an astronaut overheat even in space?

Graphs

Evidence Card 8 — Helmet Visor Evidence Card 8 — Helmet Visor ) _
. ’ . . Ahelmet visor helps protect an astronaut’s eyes from bright sunlight and harmful
A helmet visor helps protect an astronaut’s eyes from bright sunlight and harmful phitirbuid

radiation. Detective Prompt: Why is eye protection important during a spacewalk?
L

Detective Prompt: Why m

Evidence Card 9 - Communication System

Spacesuits include radios so astronauts can communicate with the spacecraft and
mission control.

Detective Prompt: Why is communication important during a mission?

Card 10 - Repeated Spacewalk Success
ny space missions, astronauts have safely completed spacewalks while

tected by working spacesuits and support systems.
nor Real-world EVA data What it shows

| | ] |
Part 3 - Evidence Log rogram
r each Evidence Card, answer the gquestions below in 1-2 sentences in the chart. 4 (1965] First American spacewalk Early spacesuits and support systems
Summarize the evidence in your own words. lasted 23 minutes already allowed astronauts to survive
| | | | Detective Prompt: tegory that best fits each piece of evidence. and work outside a spacecraft
W program 9 EVAs totaling 12 hours 22 Spacewalks were repeated across
minutes multiple Gemini missions, not just
done once.
| | | | | . his evidence raise for you? rm First Moon EVA Tasted 2 hours | Working sus and ife-support
31 minutes systems protected astronauts during a
N . . lunar surface spacewalk.
‘ ’ ‘ ’ r | I | I n ‘ e W a I S ‘ b V I ‘ ! n C ‘ ’ S u ‘ ’ S S waylbecau se the spacesuit provides oxygen and pressure that ¥ program 12 astronauts spent a total of | Moonwalks were completed many
u provide. ) 161 hours doing EVA on the times, showing that EVA systems
Key Understanding | Moon's surface worked beyond low Earth orbit too.
NASA had completed 264 Over time, spacewalks became a
I 1 falking spacewalks, including 184 for | normal and dependable part of
u 2 by 2015 space station assembly and 23 | human space missions.
‘ } — [3 | for Hubble repair
lonal 278 spacewalks had been The long history of 1SS EVAs shows
a C a u S S I [ 4 | | tion completed at the IS5 since astronauts have repeatedly worked
} : | 26) December 1998 outside in space while protected by
5 suits and station support systems.
I3 Prompt: What does this pattern suggest about the importance of
| lits?
F
9
10

Part 4 - Suspect List - Why Do Astronauts Need Special Suits in Space?

. |
Rank the susy from 1 (most responsible) to 5 (least r ible)
| Ranking Suspect Why You Ranked It This Way
Harmful radiation and tiny fast-moving particles
[ Space has almost no air pressure
] | | | | t
Extreme hot and cold temperatures in space
3 E X p al n W at q u e St I O n t I S e VI e n C e ra I S e S | s provs s endieppert sy
| | !

Space has no breathable air

for them? Only




Part 5 — Suspect List
Students rank possible issues, defend their
choices, and determine which suspect is
most responsible for the problem.
Part 6 — Pathway Tracking

Students determine how spacesuits keep
humans safe in space.
Part 7 — Impact Analysis
Students analyze why space is so
dangerous for humans and how we
overcome it using evidence from the case
to support their 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.



Full Teacher Answer Key

Teacher Answer Key
Part 2 — Background Questions

1. What makes space dangerous for the human body? Space is dangerous for the human body because it
has no breathable air, almost no air pressure, extreme temperatures, ra-i-+== =iz £t — i

particles.
2. How does a spacesuit protect an astronaut? A spacesuit protect
pressure, temperature control, communication, and protection {
3.  Why can’t astronauts survive in space without special equipme
without special equipment because the human body needs air, ¢
not provide.

Part 3 - Evidence Log — Key Points

Evidence # Key Understand

1 This evidence suggests a cause because space does no
need a suit system to breathe.

2 This evidence suggests a cause because space has alm
pressurized suit for survival.

3 This evidence suggests an impact because extreme ter
equipment must be protected.

4 This evidence suggests a pathway because the suit prc
dioxide during a spacewalk.

5 This evidence suggests a cause because radiation in sp
astronauts.

6 This evidence suggests an impact because tiny particle
astronaut.

7 This evidence suggests a pathway because the suit coc
helps control temperature.

8 This evidence suggests a pathway because the helmet
during work in bright sunlight.

9 This evidence suggests an impact because communica
and stay connected during missions.

10 This evidence suggests a cause because repeated miss
depend on working spacesuits and support systems.

Part 4 — Sample Suspect Ranking

Ranking Suspect
1 Space has no breathable air Without breathable air,
without a suit.
2 Space has almost no air pressure Pressure is essential for
provide it.
3 Spacesuits provide oxygen and These systems directly
life-support systems the space environment.
4 Extreme hot and cold Temperature protectior
temperatures in space are even more basic sur
5 Harmful radiation and tiny fast- These are serious dange
moving particles pressure, and life-suppc

Part 5 — Pathway Tracking
Astronaut leaves spacecraft -» space provides no breathable air and almost no pressure =
spacesuit supplies oxygen and pressure -» suit also controls temperature and provides

protection = astronaut survives and works safely outside the spacecraft

Part 6 — Impact Analysis

Impact of Space Conditions
Space makes survival difficult because it does not provide the conditions the hug
needs. There is no breathable air, almost no air pressure, and temperat
extremely hot or cold. Radiation and tiny fast-moving particles also
for astronauts outside a spacecraft.

Impact of Spacesuit Protection
A spacesuit protects an astronaut by res

supplies oxygen, maintains pre: ac

protects the body from har

\\““

re?

Understanding Why Astronauts Need Special Suits in Space

Space exploration helps scientists learn about Earth, the Moon, planets, and the rest of the universe.
However, space is a very dangerous place for humans. On Earth, people are protected by air, pressure,
and the atmosphere. In space, those conditions do not exist in the same way. Because of this, astronauts
cannot simply step outside a spacecraft wearing normal clothing. They need special equipment to stay
alive and work safely.

Space is dangerous for the human body because it b
extreme temperatures, radiation, ang
space does not provide

is almost no prs

intense E
‘ ‘ by providing oxygen, air pressure, temperature control,

on from radiation and tiny particles. The oxygen system allows the
auring a spacewalk. The suit also provides pressure, which helps keep the
_uy safe in the vacuum of space. Temperature control systems help the astronaut avoid
ng or becoming too cold. A communication system allows the astronaut to stay in contact with
e spacecraft and mission control. Strong outer layers and a protective visor help guard against
radiation, bright sunlight, and small particles moving at high speed.

able air, almost no air pressure,

es. Humans need oxygen to breathe, but
pressure to function properly. In space, there
vody. Temperatures can also change greatly, with
shadow. In addition, astronauts must be protected
oving particles that can damage equipment or injure the

Astronauts can’t survive in space without special equipment because the human body needs air,
pressure, and protection that space does not provide. A spacesuit acts like a small spacecraft around the
astronaut’s body. It replaces the conditions that are missing in space and helps the astronaut survive
outside the spacecraft. Without this equipment, an astronaut would not be able to breathe, stay at a
safe temperature, or remain protected from dangerous space conditions.

the head and

communication and safe moveé Rubric S L ems help remove
Section Criteria Level 4 Level 3 Level 2 Level 1 y fast-moving
. Part2- Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct Answers are
Impact on Space Exploration Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or contact during a
Spacesuits are important because d outside repairs possible. Without Questions | Concepts vocabulary inaccurate
them, astronauts could not safely le o fix equipment, install tools, or carry out Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading | Does not reference
scientific work. This means spacesuit sential part of human space exploration. from Reading | background reading to support answers | most answers - reading _ ;
Part3- Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most cecraft to repair
of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides be possibl e.
Part 7 - The Big Question explains reasoning with clear explanations | incomplete little explanation
Astronauts need special suits in space because space is a dangerous environment for the Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific more safely and
PN DAY, SEE5E Hat RO DESMNRN S &I; ARNMIERO PN, SKINIME O MPSISTIAE; Lanili‘::; Ranking is logical and fully supported \I;.';':Iakti]:glai:rmasﬂy logical \I';::ti,:glai?partiallv supported ::rﬁ:::z.iacks
radiation, and tiny fast-moving particles. A spacesm_t solves the_se problems b\{f p_rowdl_ng _ Ation bt AbA A ES bl aa s alians buk reasoning I weak evidence or logical
oxygen, pressure, temperature control, and protection. The evidence from this investigation support reasoning | lenges of space
shows that Clem‘ tra:es a_c:ur:ate r:ulti-sl;elp Sh:;vs Forrect pathway | Shows limited or _partially f‘athwav is unclear or Ir, pressure,
; ; pathway showing how the problem with minor gaps accurate connections inaccurate . "
their equip e mh‘m % bady P s special equipment
h explanation of system-level Explains most effects Partial understanding Limited
Part 8 - CE correctly understanding
Claim ellular impact Mostly accurate Basic or incomplete Inaccurate or missing
Astronauts! explanation explanation explanation
air, pressu all health General connection Limited connection No clear connection
made
Evidence ‘ ‘ _aing Clear explanation using | Basic explanation with limited | Minimal or
1. Spa some evidence evidence unsupported
2. Asg explanation
Reasonlng /fﬁfi:alh.r accurate Clear but somewhat Claim present but vague Claim unclear or
The first pi general claim missing
levant pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or
need to sta used used irrelevant
missing cor . rly explains how evidence supports | Reasoning mostly clear | Limited reasoning connection | No clear reasoning

provides the air, pressure, and protection that space does not, the evidence supports the claim
that astronauts need special suits to survive in space.

7

claim using science concepts with minor gaps

v

#

Practical solutions in
most categories

Thoughtful personal, community, and
medical/system solutions

Basic or incomplete solutions | Solutions missing or

unrealistic

“houghtfulness
& Insight

Deep reflection with personal Clear reflection Minimal effort

connection

Basic response




Space Exploration Detective
Mystery Bundlie

Get all my Space Exploration Mystery Activities at a SPACE EXPLORATION
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https://www.teacherspayteachers.com/Product/Space-Exploration-Detective-Mystery-Bundle-Astronomy-Activities-Space-Science-16252871
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