HE LUNAR LANDING
MYSTERY

NO PREP

Gamify your students’
learning with this

The Lunar Landing My:stery

Briefing & Case Overview

Part 1 — Missig

Name: Date:

Interactive and engaging
Mystery Activity.

Case Filg#¥668 — The Lunar Landing Mystery

g the investigation, students notice that astronauts cannot land on the Moon the same wa|
aft land on Earth. The Moon has almost no atmosphere, so parachutes and strong air resistz

adjust its path. They also found that choosing a safe landing area matters becalfse rough

touchdown dangerous.

Scientists ronauts land safely on the Moon by using controlled rocket thrug§fto slow
down, guit e Sys manage descent, and careful landing site decisions to avoj@fazards. They
also know thatghe Mot k gravity still matters because a spacecraft that is ng@lowed enough

can still crash. y-

Possible explanations inCiygle:
» Rocket engines slow the lanG®iagfore touchdown
= The Moon has almost no atmosphere, 0" sims———=FT0t work
* Sensors and guidance systems help control descent

« Safe landing site selection reduces risk from surface hazards

= Astronauts r~ - the Moon without active control

No single “ow astronauts land safely on the Moon.
You westigate this landing mystery. Your Mission:
. |r touchdown
., systems help control descent
. afety and how astronauts land safely on the Moon
TI you discover. n n
Teach With
Pa. and Safely on the Moon?
Rea. Tergy d “Understanding How Astronauts Land Safely on the t 0 t a k e a | O O k I n S I d e '
Moon
1. W = wn before touchdown? |
2. Why oo - parachutes to land on the Moon?

3. How do engineers make a Moon landing safer?

DETECTIVE FILE G SPACE AND
SPACE EXPLO) .TION
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HOW THIS ACTIVITY HELPS YOU

> Saves prep time with a fully structured,

, | L 10-PART INVESTIGATION
print-and-go investigation.

Students:
Y>> Drives high engagement while stil L.Step into the rol of a Scienge
. . 2.Examine real scientific gfface evidence from Eayth
meeting academic goals as students are  and beyond.
- - ’ - 3. Track the pathway #f how a safe lunar landing
mt?reSted in what they r_e do”_]g' happens using scignce and technology. “
> Builds deep understanding with real- 4.Interrogate suspects
| d | h d sensors, etc.) and ilentify the main culprits.
world relevance as the students 5.Build a scientific case bsing Claim-Evidence- &
analyze real evidence, make Reasoning. “ |

5. Propose real solutions that matter.

ConneCtionS1 and Usmg CER to explaln W W W W W The added images and graphs enhanced the activity. M

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

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 slows a lunar lander down before
What Will Your touchdown

Why astronauts cannot use parachutes to land
Students Learn? @on ihe Moon :
@ How rocket engines help control lunar

FULLY EDITABLE AND READY- descent

TO-GO INVESTIGATION @Why the Moon’s gravity still matters during
T FULL landing
~— | | ANSWER KEY @ How sensors measure altitude and speed
@Why guidance systems are important during

descent
() How fuel planning affects landing safety

V) Why safe landing site selection matters

e /) How to use Claim-Evidence-Reasoning
¢ RUBRIC B s & (CER) to support scientific explanations
% s e e e This is very well crafted and it great to use for a subplan but @ How engineers make Moon landings safer

also when | am in-class with students. They enjoy the detective layer of the

work and it kept the students engaged. - Mystery Resource Buyer th 0 Ugh Cal‘efu| deSign and plan N | n g

v W B g




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 Lunar Landing Mystery
Part 1 — Mission Briefing & Case Overview
Name: Date:

Case File #668 — The Lunar Landing Mystery

A team of students is studying Moon missions when they discover a major problem. Landing on the
Moon is not as simple as pointing a spacecraft downward and letting it fall. A lander approaching the
lunar surface is still moving fast, the Moon has gravity, and the surface may contain boulders, craters,
and uneven ground.

During the investigation, students notice that astronauts cannot land on the Moon the same way
aircraft land on Earth. The Moon has almost no atmosphere, so parachutes and strong air resistance
cannot slow a spacecraft down. Instead, lunar landers must use rocket engines, guidance systems,
sensors, and careful landing plans to reach the surface safely.

In one example, engineers showed that descent engines fire downward to reduce speed before
touchdown. In another, students learned that onboard systems measure altitude and descent rate so
the lander can adjust its path. They also found that choosing a safe landing area matters because rough
terrain can make touchdown dangerous.

Scientists know that astronauts land safely on the Moon by using controlled rocket thrust to slow
down, guidance systems to manage descent, and careful landing site decisions to avoid hazards. They
also know that the Moon's weak gravity still matters because a spacecraft that is not slowed enough
can still crash.

Possible explanations include:

= Rocket engines slow the lander before touchdown

* The Moon has almost no atmosphere, so parachutes do not work

= Sensors and guidance systems help control descent

= Safe landing site selection reduces risk from surface hazards

» Astronauts can glide safely to the Moon without active control

No single observation fully explains how astronauts land safely on the Moon.

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

= |dentify what slows a lunar lander before touchdown

* Analyze how thrust, sensors, and guidance systems help control descent

* Track how lunar conditions affect landing safety and how astronauts land safely on the Moon
The success of the mission depends on what you discover.

Part 2 - Background: How Do Astronauts Land Safely on the Moon?
Read the background information provided “Understanding How Astronauts Land Safely on the
Moon" then answer:

1. What slows a lunar lander down before touchdown?

2. Why can't astronauts use parachutes to land on the Moon?

- LI P R R T (R (R [ S 1

Part 1 — Mission Briefing & Case
Overview

Students take on the role of science
detectives and are introduced to what
allows lunar landings to happen safely.
Part 2 — How Do Astronauts Land
Safely on the Moon?

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

Evidence Card 2 — Descent Engine Thrust
A lunar lander fires rocket engines downward to reduce speed before touchdown.

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.

In their evidence log.

This evidence suggests a pathway because changing landing conditions require a system response
before a safe outcome can happen.

Evidence # Key Understanding
1 Evidence Card 3 - Low Gravity Still Matters
3 The Moon’s gravity is weaker than Earth’s, but it still pulls a lander downward strongly
enough to cause a crash if the lander is not slowed.
Comparison of surfsce gravity and unslowed landing impact speed . - .
3 - W Geavity imde") ; '.; < \ :
, o O e o b S B e S : :
4 Detective Prompt: How does pushing gas downward help the lander slow and land
safely?
5
I 6 A lunar lander fires rocket engines downward to reduce speed before touchdown.
7 Earth Moon
Detective Prompt: Why is weaker gravity not the same as no gravity?
8
9
10

Part 4 — Suspect List

How Do Astronauts Land Safely on the Moon?

Rank the suspects from 1 (most responsible) to 5 (least responsible).

' Ranking Suspect | Why You Ranked It This Way
Safe landing site selection

Students rank possible issues, defend their

Astronauts can glide safely to
the Moon without active
control

choices, and determine which suspect is most

lander before touchdown
The Moon has almost no
atmosphere, so parachutes

responsible for the problem.

DetectiveProm: Ho does pushing gas downward help the lander slow and land




EVIDENCE CARDS

Y>> All Evidence Cards come in two versions -
ith 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 3 — Low Gravity Still Matters
The Moon’s gravity is weaker than Earth’s, but it still pulls a lander dow
enough to cause a crash if the lander is not slowed.

R Images

401

Value

04 180 mJs

104 S8 /st

162 miy?

Earth Moon
Detective Prompt: Why is weaker gravity not the same as G I a p h S
Evidence Card 4 - Altitude and Speed Sensors

Onboard instruments measure how high the lander is and how fast it is moving during

descent. ’
. . . . . Evidence Cards — No Images
Detective Prompt: Why would a lander need exact height and speed information during
landing? Evidence Card 1 - No Atmosphere
The Moon has almost no atmosphere, so parachutes and strong air resistance cannot
i ; slow a lander during descent,
Evidence Card 5 — Computer Guidance Detective Prompt: Why would this force engineers to use another way to slow down?
Guidance computers help adjust thrust and direction as the lander approaches the
surface.

! Evidence Card 2 — Descent Engine Thrust
GUIDANCE COMPUTERS <L A lunar lander fires rocket engines downward to reduce speed before touchdown.

Help adjust thrust and direction Detective Prompt: How does pushing gas downward help the lander slow and land
as the lander approaches the surface. s

LECT DATA

Part 3 - Evidence Log
or each Evidence Card, answer the questions below in 1-2 sentences in the chart. ;ard 3 — Low Gravity Still Matters

Summarize the evidence in your own words. Vs gravity is weaker than Earth’s, but it still pulls a lander downward strongly
oose the one category that best fits each piece of evidence. ‘cause a crash if the lander is not slowed.

O Iimpact [Prompt: Why is weaker gravity not the same as no gravity?

by because changing landing conditions require a system response
n.

Key Understanding zard 4 — Altitude and Speed Sensors

fistruments measure how high the lander is and how fast it is moving during

[Prompt: Why would a lander need exact height and speed information during

Detective Prompt: W

descent? "
5 | €ard 5 - Computer Guidance
leomputers help adjust thrust and direction as the lander approaches the
6
- [Prompt: Why is controlled guidance important during a fast and risky
8
9
10

Part 4 — Suspect List "

How Do Astronauts Land Safely on the Moon?
Rank the suspects from 1 (most ible) to 5 (least responsible)
Ranking Suspect Why You Ranked It This Way

Safe landing site selection
reduces risk from surface
hazards
Astronauts can glide safely to
the Maon without active

| control

Sensors and guidance
systems help control descent
Rocket engines slow the

| lander before touchdown

The Moon has almost no
atmosphere, so parachutes
do not work




Part 5 — Pathway Tracking

Students determine the scientific pathway

responsible for how a safe lunar landing

e e S happens.

Part 6 — Impact Analysis

Students analyze the impacts of braking,

lunar gravity, guidance, and surface

e e sk e o b hazards on mission safety using evidence
+ from the case to support their answers.

Part 7 — The Big Question

T e | StUAENts 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 the main reason
astronauts can safely land on the Moon.
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.



T Understanding How Astronauts Land Safely on the Moon
F u e a c e r A n swe r K e Landing on the Moon is one of the hardest parts of a space mission. A spacecraft approaching the lunar
surface is still moving quickly and must slow down enough to touch the ground safely. The Moon may
seem easier to land on than Earth because its gravity is weaker, but a Moon landing still requires

careful control. The Moon also has rough terrain, including craters, slopes, and boulders that can make
touchdown dangerous.

down. As the lander approaches the Moon's
peed and help control motion. This allows the

entle landing. Without rocket engines, the lander would
o the surface.

Rocket engines slow a
surface, enging

Teacher Answer Key
Part 2 - Background Questions
1. What slows a lunar lander down before touchdown?
Rocket engines slow a lunar lander down before touchdov-
2. Why can’t astronauts use parachutes to land on the vV
Astronauts can’t use parachutes to land on the Moon
atmosphere.
3. How do engineers make a Moon landing safer?
Engineers make a Moon landing safer by using guidan
and careful landing site selection.

0 land on the Moon because the Moon has almost no atmosphere.
ause air pushes against them and slows a falling object. The Moon does
sphere for that to happen. This means lunar landers must rely on rocket engines
o1 systems instead of parachutes.

Part 5 - Pathway Tracking

A lunar lander approaches the Moon at speed -» the Moon’s lack of atmosphere means parachutes
cannot slow it - rocket engines fire to reduce speed -» sensors and guidance systems control the
descent and avoid hazards <> the lander touches down safely on the surface

neers make a Moon landing safer by using guidance systems, sensors, controlled thrust, and

Part 6 - Impact Analysis . ) . .
careful landing site selection. Sensors measure how high the lander is above the surface and how fast it

Part 3 - Evidence Log — Key Polnts Impact of Rocket Braking and Lunar Gravity

f"'d"“‘e # R r—— key U'::e":: A lunar lander needs rocket engines because the Moon still has gravity, even thous is moving. Guidance systems use this information to adjust thrust and direction during descent.
s evidence suggests a cause because the ’ ! .
parachutes and agif resistance as landing tools Earth’s. Without strong braking, the lander would keep falling too fast and Engineers also study the surface carefully to choose safer landing areas and avoid places with large
e : give the spacecraft a way to reduce speed before touchdown. ‘
2 This evidence suggests a pathway because rol rocks, steep slopes, or other hazards.
touchdown. Impact of Guidance and Surface Hazards , ) , )
3 This evidence suggests a cause because lunar Sensors, guidance systems, and landing site chqia The Moon'’s gravity is weaker than Earth’s, but it still matters. A spacecraft that is not slowed enough
speed is not reduced. lander know its height, speed, and positio can still strike the surface hard. This is why controlled rocket braking is necessary all the way to
4 This evidence suggests a pathway because alt filled site can still be dangerous eve uver, but too much extra
lander respond correctly during descent. good control and a good landi ly
5 This evidence suggests a pathway because gu Rubric Names: Date: i
direction during landing. Section Criteria Level 4 Level 3 Level 2 Level 1
6 Thi id & & i b f Impact on Mission Safetv \ . 7 Part 2- Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct Answers are gs help spread force and
is evidence suggests an impact because fue Thrust, timing, and |anding conditit Jon Iand]ng is not controlled b‘l’ Just Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or
maneuvering the lander can do. one factor. The engines must slow s must direct it, and the touchdown Questions | Concepts vocabulary inaccurate ortant because the
7 This evidence suggests an impact because sur area must be suitable. If one part fail hecome dangerous. Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading Does not reference ge.
a dangerous one if the site is poor. from Reading hackgroundr readllng to support answers | most answers i i re?ding i
. : Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most
8 This evidence suggests an impact because lan Part 7 - The Big Question of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides nds on several systems
after touchdown. Astronauts land safely on the Moon by using rocket engines to slow the lander, sensors and guidance explains reasoning with clear explanations | incomplete little explanation < guidance svstems
9 This evidence suggests a pathway because cre systems to control descent, and careful landing site decisions to avoid hazards. The Moon has almost t’:e ofiSdentilc |'Conslsbent, predse sdentifivorsulary "PPJ':P{“‘*"'@"““‘ '-i""“;"l‘-“' inconsistent I'*"“”"""'a' scientific /B ) sy '
landing path to avoid hazards near the surface no atmosphere, so parachutes cannot be used to slow down. The evidence from this investigation ABTAES farkire B lom e r— — e e the landing can become
- . X anking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks
10 This evidence suggests a cause because safe | shows that safe lunar landing depends on controlled thrust, careful guidance, and good landing with case evidence with some evidence but reasoning is weak evidence or logical
landing systems working together. conditions working together. support reasoning
Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or i d d f |
athway showing how the problem with minor gaps accurate connections inaccurate ngs depend on carefu
Part 4 — Sample Suspect Ranking ds through the body s lack of atmosphere
Ranking Suspect Part 8 - CER explanation of system-level Explains most effects Partial understanding Lirmited lled thrust. and landin
1 Rocket engines slow the lander before This is the | Claim correctly understanding e ust, and la g
touchdown speed befc Astronauts llular impact Mostly accurate Basic or incomplete Inaccurate or missing
: ) explanation explanation explanation
2 Sensors and guidance systems help These systs and careful | i health E Snaml ean et sheticanraie, P ————
control descent respond sa wiat
3 5afe landing site selection reduces risk Even a wel Evidence ‘ _sing Clear explanation using | Basic explanation with limited | Minimal or
from surface hazards bad landin, 1. Alun ' some evidence evidence unsupported
4 The Moon has almost no atmosphere, so | This explail 2. Onbo 7 explanation
parachutes do not work of parachu ) /}.dt'ifi:all'r accurate Clear but si_:mewhat Claim present but vague tl_aln_1 unclear or
5 Astronauts can glide safely to the Moon | This is inco i geveral ciila Tssing
A . & v . Reasonlng _clevant pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or
without active control require act The first pieci e used used irrelevant
Th d _carly explains how evidence supports | Reasoning mostly clear | Limited reasoning connection | No clear reasoning
" Sacon i i | claim using science concepts with minor gaps
safely. Because Moon landings require both speed reduction and careful control, the evidence | Thoughtful personal, community, and Practical solutions in Basic or incomplete sclutions | Solutions missing or
supports the claim that safe landing depends on rocket braking and guidance working together. s medical/system solutions most categories unrealistic
«ﬁoughtlulness Deep reflection with personal Clear reflection Basic response Minimal effort
/’T & Insight connection
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