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Case (e #655 = The Microgravity Mystery '

A teglh of students is preparing for a simulated mission to the International Space Station, but
quigily notice something confusing. In videos from orbit, astronauts seem to float through the calin,
Foll, tools, and even drops of water drift through the air instead of falling to the floor

irst, some students think astronauts Moat because there is no gravity in space. But during the
estigation, they find evidence that Earth's gravity still pulls on the space station and the astronau
ide it. They also notice that astronauts and loose objects float together instead of falling separately.

ne dernonstration, an astronaut released a toal, and both the astronaut and the tool stayed
ating side by side. In another explanation, scientists showed that a spacecraft in orbit s moving
ways 50 fast that it keeps falling around Earth instead of crashing straight down.
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A complete student case file
with guided worksheets for
every step of the investigation.
10 detailed evidence cards

What You Get
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Interpretation & Recording Data

breakdown

Astronauts inside the station can work on the ceiling, floor, or walls because there is no
normal feeling of up and down.

Scientists explain that astronauts do not float because gravity disappears, because
arbit creates apparent weightlesiness.

Datective Prompt: Why is “there is no gravity in space” not a good explanat|

10 Evidence Cards to Determine Culprit



HOW THIS ACTIVITY HELPS YOU

> Saves prep time Wlth 2 fully structured, " o 5 B INVECTIGATION
print-and-go investigation. Students:

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

2. Examine real scientific£bace evidence irom™&sarth

meeting academic goals as students are  ;nq beyond.

Interested in what they’re doing.
Y>> Builds deep understanding with real-
world relevance as the students
analyze real evidence, make Reasoning.
: : : 8. Propose real solutions that matter.
ConneCtlonS1 and USlng CER to explaln Yo% %% 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 Will Your
Students Learn?

FULLY EDITABLE AND READY-
TO-GO INVESTIGATION

FULL
ANSWER KEY

RUBRIC EVIDENGE

66 CARDS u
Y %% % % 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 microgravity is
Why astronauts float in orbit even though gravity is still

@ pulling on them
Why “there is no gravity in space” Is not the

/) correct explanation
How sideways motion helps a spacecraft stay in orbit

@ How continuous free fall creates apparent
weightlessness

@Why astronauts, tools, and loose objects float together
inside a spacecraft

@ How microgravity changes the behavior of liquids
and everyday objects

/ How microgravity affects movement, orientation,
muscles, and bones

/ How orbit, gravity, and motion work together in
space

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



The Microgravity Mystery
Part 1 — Mission Briefing & Case Overview
Name: Date:

Case File #655 — The Microgravity Mystery

A team of students is preparing for a simulated mission to the International Space Station, but they
quickly notice something confusing. In videos from orbit, astronauts seem to float through the cabin.
Food, tools, and even drops of water drift through the air instead of falling to the floor.

At first, some students think astronauts float because there is no gravity in space. But during the
investigation, they find evidence that Earth’s gravity still pulls on the space station and the astronauts

inside it. They also notice that astronauts and loose objects float together instead of falling separately.

In one demonstration, an astronaut released a tool, and both the astronaut and the tool stayed
floating side by side. In another explanation, scientists showed that a spacecraft in orbit is moving
sideways so fast that it keeps falling around Earth instead of crashing straight down.

Scientists know that astronauts float in orbit because they are in a state called microgravity. This does
not mean gravity has disappeared. Instead, astronauts and their spacecraft are in continuous free fall
around Earth.

Possible explanations include:
e The spacecraft and astronauts are falling around Earth together
* Gravity is still acting on objects in orbit
e The spacecraft moves sideways fast enough to stay in orbit
e Microgravity creates apparent weightlessness
e There is no gravity in space
No single observation fully explains why astronauts float in space.

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

¢ |dentify why astronauts float in orbit

e Analyze how gravity and motion work together in space

e Track how orbit creates microgravity conditions

e Explain why astronauts seem weightless even though gravity is still acting
The success of the mission depends on what you discover.

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

1. What is microgravity?

2. Why do astronauts float in orbit even though gravity is still pulling on them?

3. Why is “there is no gravity in space” not the correct explanation?

Part 1 — Mission Briefing & Case
Overview

Students take on the role of science
detectives and are introduced to
microgravity and its Impact on humans.
Part 2 — Understanding Why Astronauts
Float Iin Space

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. I n t h e I r e VI d e n C e I O Evidence Card 5 — Same Rate of Falling
[ Cause O Pathway O Impact [ Inside the spacecraft, astronauts and loose objects fall at the same rate as tt

Example Evidence Log Entry
This evidence suggests a pathway because the astronaut and the spacecraft are falling around Earth

together, which makes the astronaut seem weightless inside the spacecraft. Evidence Card 9 - Repeated Orbit Pattern

Evidence # Key Understanding Across repeated missions, astronauts floated whenever their spacecraft was in orbi
1 around Earth.
2
3
4 Detective Prompt: Why does falling together make objects appear to float?
5 Evidence Card 2 - Gravity in Orbit
- Earth’s gravity still pulls on spacecraft and astronauts even when they are hundreds of
6 ) i ) kilometers above Earth.
- : e | )RR 'Q ; T
Detective Prompt: What does this pattern suggest about orbit and floating? . | (R
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I a rt I S u S p e ct L I st Detective Prompt: If gravity is still pulling, why don’t astronauts just fall straight down?

Part 4 — Suspect List
Why Do Astronauts Float in Space?
Rank the suspects from 1 (most responsible) to 5 (least responsible).
Ranking Suspect Why You Ranked It This Way

Students rank possible issues, defend their

Microgravity creates apparent
weightlessness

Gravity is still acting on objects
in orbit

choices, and determine which suspect IS most

are falling around Earth
together

responsible for the problem.



EVIDENCE CARDS

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 oy,
1. Summarize the evidence in their own words.
2. Determine what this evidence suggests
What causes it :
Pathway '2

Evidence Card 8 — No “Up” or “Down”
Astronauts inside the station can work on the ceiling, floor, or walls beca
normal feeling of up and down.

the wall

L - -

Detective Prompt: Why does microgravity change how people move in space?

Detective P;ompt: Wt

Evidence Card 10 - Mi
Scientists explain that
orbit creates apparent together, whic
Detective Prompt: Wt Evidence #

naut seem weightless inside the spacecraft.
Key Understanding

10

y because the astronaut and the spacecraft are falling around Earth

Images

Graphs

Evidence Cards — No Images

Evidence Card 1 - Floating Tools

An astronaut released a tool inside an orbiting spacecraft, and the tool stayed floating
beside the astronaut instead of falling to the floor.

Detective Prompt: Why would both the astronaut and the tool float together?

Evidence Card 2 — Gravity in Orbit
Earth’s gravity still pulls on spacecraft and astronauts even when they are hundreds of
kilometers above Earth.

Prompt: If gravity is still pulling, why don’t astronauts just fall straight down?

;rd 3 - Orbit Motion
in orbit moves sideways so fast that as it falls toward Earth, it keeps missing

rompt: How does sideways motion help create orbit?

rd 4 - Free-Fall Explanation
inside an orbiting spacecraft are in continuous free fall around Earth.
’rompt: How can falling make astronauts seem weightless?

rd 5 — Same Rate of Falling

acecraft, astronauts and loose objects fall at the same rate as the
around Earth.

frompt: Why does falling together make objects appear to float?

Part 4 — Suspect List

Microgravity creates apparent
| weightlessness
Gravity is still acting on objects

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

are falling around Earth
| together

n Why Do Astronauts Float in Space?
Rank the suspects from 1 (most r ible) to 5 (least ible)
Ranking | Suspect | Why You Ranked It This Way
There is no gravity in space

Text
Only




Part 5 — Pathway Tracking

Students determine the scientific pathway
responsible for micrograivity in space.
Part 6 — Impact Analysis

Students analyze how microgravity
impacts humans and daily life in space
using evidence from the case to support
thelr answers.

Part 7 — The Big Question

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

Does Microgravity Happen?



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.

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

1. Whatis microgravity?

Microgravity is a condition in which people and objects seem to
free fall.

2. Why do astronauts float in orbit even though gravity is still pul
Astronauts float in orbit because they and their spacecraft are f.
rate.

3. Why is “there is no gravity in space” not the correct explanatic
“There is no gravity in space” is not correct because Earth’s grav

Part 3 - Evidence Log - Key Points

Evidence # Key Understandi
1 This evidence suggests a pathway because the astrona
falling around Earth inside the spacecraft.
2 This evidence suggests a cause because gravity is still a
orbit.
3 This evidence suggests a pathway because sideways m
falling around Earth instead of crashing straight down.
4 This evidence suggests a pathway because continuous
apparent weightlessness.
5 This evidence suggests a pathway because falling toge
appear to float inside the spacecraft.
6 This evidence suggests an impact because liquids beha
do on Earth.
7 This evidence suggests an impact because microgravity
muscles and bones.
8 This evidence suggests an impact because microgravity
inside the spacecraft.
9 This evidence suggests a cause because repeated missi
connected to floating.
10 This evidence suggests a cause because the correct ex;
absence of gravity.
Part 4 — Sample Suspect Ranking
Ranking Suspect
1 The spacecraft and astronauts are This is the direct
falling around Earth together inside the spacec
2 The spacecraft moves sideways fast Sideways motion
enough to stay in orbit continues falling
3 Gravity is still acting on objects in orbit | Gravity is necess:
continuous fallin,
4 Microgravity creates apparent Microgravity des
weightlessness experience, but i
5 There is no gravity in space This is incorrect
and astronauts ir

Part 5 - Pathway Tracking

Spacecraft moves sideways at high speed - Earth’s gravity pulls the spacecraft downward -
spacecraft and astronauts fall around Earth together - they remain in orbit instead of hitting the
ground -» astronauts appear to float in microgravity

Part 6 — Impact Analysis

Impact of Gravity in Orbit
Gravity still affects astronauts and spacecraft in orbit by pulling them toward Ea
does not escape gravity at that height. Instead, gravity keeps the spacecraft

motion around Earth, which is what makes orbit possible. g ‘

o\‘“é

Impact of Microgravity
Astronauts and objects appear to float because
same rate. Since everything inside the sp
force pushing objects against a flosg
microgravity.

re?

Understanding Why Astronauts Float in Space

Astronauts floating inside a spacecraft is one of the most surprising parts of space exploration. Tools
drift through the air, drops of water form floating spheres, and astronauts seem to move without
touching the floor. At first, some people think this happens because there is no gravity in space.
However, scientists know that this is not the correct explanation. The real explanation involves gravity,

orbit, and a condition called microgravity.

Microgravity is a condition in which peonls

free fall. This means astron

floating because
creates thad

the same way.

Microgravity changes how people and objects behave during a mission. Liquids form floating spheres
instead of pouring normally. Tools drift if they are not attached. Astronauts can move along the walls,
ceiling, or floor because there is no normal feeling of up and down inside the spacecraft. The human

WS

d their spacecraft are falling around Earth together at the

as sideways very fast while gravity pulls it downward. Because of
aft keeps falling around Earth instead of crashing straight to the

ols, and other objects inside the spacecraft are all in the same falling

2ar to float relative to one another.

s no gravity in space” is not the correct explanation because Earth’s gravity still pulls on objects
orbit. Gravity is actually an important part of the explanation because it is what keeps the spacecraft
in continuous free fall around Earth. If gravity were not acting, the spacecraft would not stay in orbit in

o float because they are in continuous
gravity has disappeared. Instead, they are
ogether around Earth. Inside the spacecraft, this

(o

Rubric Names: Date:
Section Criteria Level 4 Level 3 Level 2 Level 1

Impact on Human Space Missions Part 2- Understanding | Answers are accurate, thorough, and Answers are accurate | Answers are partially correct | Answers are
Microgravity affects daily life in spac ¢, eat, sleep, and work differently Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or
than they do on Earth. Liquids float, tt need exercise to reduce the effects on Questions | Concepts vocabulary inaccurate
muscles and bones. Scientists must des d daily routines around these conditions. 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
Part 7 - The Big Question of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides
Astronauts float in space because they and their spacecraft are in continuous free fall around Earth. explains reasoning with clear explanations | incomplete little explanation
Gravity is still pulling on them, but the spacecraft is moving sideways fast enough to stay in orbit Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific
instead of crashing straight down. Since the astronauts, tools, and spacecraft all fall together at the LE"EI:“E; T —— :';Ei?:'ai:fmﬂsﬂ — :‘::::"I? e mp—— ::i::s'iam
same rate, they appear weightless inside the spacecraft. The evidence from this investigation shows n ith C';‘L e::jenu LE s o s:m iy de!:l:? bk re;m?ng o “:;a k"m ot den:e e loakil
that orbit, gravity, and free fall work together to create microgravity. support reasoning

Part 8 - CER E

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

Claim h explanation of system-level Explains most effects Partial understanding Limited
Astronauts flc correctly understanding
ellular impact Mostly accurate Basic or incomplete Inaccurate or missing
Evidence explanation explanation explanation
1. Earth’ all health General connection Limited connection No clear connection
2. Astro _ made . : S— —
_aing Clear explanation using | Basic explanation with limited | Minimal or
arount . . ' some evidence evidence unsupported
/ explanation
Reasoning /,«ﬂ?fi:alh.r accurate Clear but somewhat Claim present but vague Claim unclear or
The first piece general claim missing
gravity disapp iﬂo’:féﬁ nt pieces of case Some relevant evidence | Limited or weak evidence !E\ﬂdenue missing or
used used irrelevant
because they rly explains how evidence supports | Reasoning mostly clear | Limited reasoning connection | No clear reasoning
enough to sta claim using science concepts with minor gaps
continuous free fall. P Thoughtful personal, community, and Practical solutions in Basic or incomplete sclutions | Solutions missing or
/,4 : medical/system solutions most categories unrealistic
»
rifloughtlulness Deep reflection with personal Clear reflection Basic response Minimal effort
//r & Insight connection

:p their muscles and

rbit. Spacecraft,
jects float. Engineers
ironment.

n space. Astronauts
them while they
d the appearance



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
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https://www.teacherspayteachers.com/Product/Space-Exploration-Detective-Mystery-Bundle-Astronomy-Activities-Space-Science-16252871
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in this resource! Teach With Fergy

| am a real person and If
you have any guestions,
suggestions, or concerns,

please reach out. \’
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