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Interpretation & Recording Data

10 Evidence Cards

Full investigation
breakdown

Evidence Card 4 — Earth Comparison

Earth has fewer visible craters because wind, water, and plant growth can wear away or
cover impact marks.

Detective Prompt: Why would Earth lose craters more easily than the Moan?

Evidence Card 5 — No Liquid Water
The Moon has no flowing liquid water to wash away surface features over time.

Detective Prompt: How does the lack of water affect crater presarvation?

Evidence Card 6 — Little Geological Activity
The Moon has very little plate movement and no large-scale surface recycling like Earth.

MOON

Detective Prompt: Why would this make old craters easier to preserve?

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

—— = r 2‘" 7 FULL

ANSWER KEY

'RUBRIC EVIDENCE
6o CARDS A
Yo Je % 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 causes craters to form on the Moon

/ Why meteoroids, asteroids, and comets create impact
craters

@ Why the Moon has more visible craters than Earth

@ How the lack of atmosphere affects incoming objects

@ How little weathering and erosion help preserve
lunar craters

@ Why limited geological activity helps old craters remain
visible

@ How bright crater rays and damaged rocks provide
evidence of impacts

@ How crater patterns can reveal the relative age of
lunar surfaces

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

@ How scientists use craters to study the history of the
Moon and the solar system



Part 1 — Mission Briefing & Case
Overview

Students take on the role of science
o detectives and are introduced to Moon

Case File #657 — The Moon Crater Mystery
A team of students is studying images of the Moon when they notice something unusual. The Moon's
surface is covered with round depressions of many different sizes. Some are small and shallow, while

others are enormous and surrounded by bright streaks of rock. c ra te rs
[ |

At first, some students think the craters were made by volcanoes or cracks in the Moon’s surface. But
as they examine more evidence, they notice that many craters are circular, have raised rims, and look
like places where something hit the surface with tremendous force.

[ ]
The students also compare the Moon to Earth. Earth has some craters too, but far fewer are easy to Pa rt 2 — U n d e rsta n d I n W h t h e M O 0 n I s
see. They learn that Earth has an atmosphere, moving water, wind, and active geology that change the

surface over time. The Moon is very different. It has almost no atmosphere and very little surface
change.

]
Scientists know that the Moon’s craters formed mainly when meteoroids, asteroids, and comets struck
the lunar surface. They also know that craters stay visible for a very long time because the Moon has

little weathering and erosion.

The Moon Crater Mystery

Part 1 — Mission Briefing & Case Overview

Possible explanations include:

* Meteoroids, asteroids, and comets hit the Moon’s surface
* The Moon has almost no atmosphere to stop incoming objects u e n S re a a S O r a C rO u n aS S a e
¢ The Moon has very little weathering and erosion

* The Moon has little geological activity to change its surface
¢ Moon craters were mostly made by volcanoes
No single observation fully explains why the Moon is covered in craters.

and answer guiding questions to build

Your Mission
s |dentify what causes craters to form on the Moon
* Analyze why so many craters remain visible

] n
s Track how the Moon’s environment affects its surface fo
e Explain why the Moon is covered in craters u n a I O n a u n e rS a n I n e O re
The success of the investigation depends on what you discover.
Part 2 - Background: Why Is the Moon Covered in Craters? . .
Read the background information provided “Understanding Why the Moon Is Covered in Craters”
analyzing evidence

1. What causes craters to form on the Moon? u

2. Why does the Moon have more visible craters than Earth?
3. Why do craters stay on the Moon for so long?



Part 3 — Evidence Log
Students begin examining the evidence cards and
record key information, observations, and insights in

lF’art 3 -hE;lfidence |-(‘:>8 . ) s below in 1-2 i the ch Evidence Card 6 - Little Geological Activity
or each Evidence Card, answer the questions below in 1-2 sentences in the chart. The Moon has very little plate movement and no large-scale surface recyc

| | |
1. Summarize the evidence in your own words.
2. Choose the one category that best fits each piece of evidence. I V I .

[ Cause O pathway O Impact

Example Evidence Log Entry Evidence Card 5 — No Liquid Water
This evidence suggests a pathway because an incoming object hits the lunar surface and creates a The Moon has no flowing liguid water to wash away surface features over time.

crater-shaped depression.

Evidence # Key Understanding
1
2 ® + T
Detective Prompt: Why would this make old craters easier to preserve?

3 Evidence Card 2 - Impact Model Test

When a small rock was dropped into a tray of powder, it made a round crater with
4 material pushed outward.

POWDER-TRAY IMPACT MODEL ‘ REAL MOOMN CRATER

5 Deive Prompt: How oes the lack of water affect crater preservation?
6
7 ] [ ]
; Part 4 — Evidence Analysis

Detective Prompt: How could this model help explain real Moon craters?
9
- Students summarize each piece of evidence

p ?

Part 4 — Suspect List
Why Is the Moon Covered in Craters?
Rank the suspects from 1 (most responsible) to 5 (least responsible).

identify why the Moon is covered in crateres, and

weathering and erosion
The Moon has almost no
atmosphere

e generate questions, building critical thinking and

comets hit the surface
The Moon has little geological

reasoning skills.




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
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 4 — Earth Comparison
Earth has fewer visible craters because wind, water, and plant growth can
cover impact marks.

Detective Prompt: Why would Earth lose craters more easily than t

Evidence Card 5 — No Liquid Water
The Moon has no flowing liquid water to wash away sul

S 2
does the lack of water affect crater preservation?

Detective Prompt: How

Evidence Card 6 - Little Geological Activity
The Moon has very little plate movement and no large-scale surface recycling like Earth.

Part 3 - Evidence Log

or each Evidence Card, answer the questions below in 1-2 sentences in the chart.
. Summarize the evidence in your own words.

oose the one category that best fits each piece of evidence.

O Impact

y because an incoming object hits the lunar surface and creates a

Detective Prompt: Why

Evidence # '\ Key Understanding

Part 4 — Suspect List
Why Is the Moon Covered in Craters?
Rank the suspects from 1 (most

ible) to 5 (least resy TR

Ranking | Suspect Why You Ranked It This Way
The Moon has very little
weathering and erosion
The Moon has almost no
| atmosphere
Moon craters were mostly
| made by volcanoes
Meteoroids, asteroids, and
comets hit the surface
| The Moon has little geological |

| activity to erase craters

Images

Graphs

Evidence Cards — No Images

Evidence Card 1 - Lunar Surface Image

High-resolution images of the Moon show many round depressions with raised rims
across much of the surface.

Detective Prompt: What does the shape of these surface features suggest?

Evidence Card 2 = Impact Model Test

When a small rock was dropped into a tray of powder, it made a round crater with
material pushed outward.

Detective Prompt: How could this model help explain real Moon craters?

rd 3 — No Atmosphere
has almost no atmosphere to burn up many incoming meteoroids before
surface.
mpt: Why would this increase the number of impacts on the Moon?

rd 4 — Earth Comparison

wer visible craters because wind, water, and plant growth can wear away or
marks.
mpt: Why would Earth lose craters more easily than the Moon?

rd 5 — No Liquid Water
has no flowing liquid water to wash away surface features over time.
mpt: How does the lack of water affect crater preservation?

as very little plate movement and no large-scale surface recycling like Earth

E:i 6 — Little Geological Activity
h
mpt: Why would this make old craters easier to preserve?

-

Text
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 and why craters
form on the moon

Part 7 — Impact Analysis

Students analyze why so many craters
are found on the Moon using evidence
from the case to support their answers.

Example:

Impact on Scientific Understanding



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.



Understanding Why the Moon Is Covered in Craters

The Moon is one of the most familiar objects in the night sky, but its surface looks very different from
Earth’s. When scientists study photographs of the Moon, they see round depressions of many different
sizes covering much of the surface. These features are called craters. Some are small and shallow,
while others are large and have raised rims or bright streaks of material around them. Scientists have
studied the Moon'’s surface for many years to understand how these craters formed and why they are
still there.

Full Teacher Answer Key

Craters on the Moon form when me omets hit the lunar surface at high speed.
These impacts release short time. When the space object strikes the
ground, it bla sehind a round crater. This is why many lunar

ome impacts are so powerful that they melt or break

Teacher Answer Key cratersh
Part 2 — Background Questions - rays.
1. What causes craters to form on the Moon? L )
Craters on the Moon form when meteoroids, asteroids, or r
“ an Earth because it has almost no atmosphere and very little

speed.

2. Why does the Moon have more visible craters than Earth Part 5 - Pathway Tracking ve them. On Earth, many incoming meteoroids burn up in the
The Moon ha§ more visil?le craters than Earth because it h Meteoroid, asteroid, or comet moves toward the Moon - object hits the lunar surface at high speed an reach the ground. Earth also has wind, flowing water, ice, plant growth,
little weathering or erosion to remove them. - crater forms and material is blasted outward - the Moon’s lack of atmosphere, water, and strong ange that can wear away, cover, or destroy old craters. The Moon is very different
3. Why do craters stay on the Moon for so long? geology leaves the crater in place - the crater remains visible for a very long time . ' ‘
Craters stay on the Moon for so long because the Moon h: as almost no atmosphere, no weather, and far less surface change.
little geological activity to change its surface. Part 6 — Impact Analysis

raters stay on the Moon for so long because the Moon has no wind or flowing water and very little
geological activity to change its surface. Once a crater forms, it can remain visible for millions or even

. Impact of Incoming Space Objects
Part 3 - Evidence Log — Key Points Meteoroids, asteroids, and comets change the Moon’s surface by striking it with high se

Evidence # Key Understandi These im ; ; :
pacts dig out material, form round depressions, and push rock and dust i : : : _
1 This evidence suggests an impact because the round d o ‘ g billions of years. The Moon does not have the same kind of plate movement, heavy erosion, or large
- crater. This is the main process that creates lunar craters. . ’ ; . .
shape of impact features. scale surface recycling that changes Earth’s surface over time. Because of this, old impact marks are
2 This evndem':e suggests a pathway because an object st Impact of the Moon’s Environment presewed much more eas“y on the Moon.
push material outward. . :
— P Craters stay visible on the Moon for a very long time k
3 This evidence suggests a cause because the Moon’s lac . . X . . .
objects to hit the surface. very little surface change. There is no wind ot Scientists also notice that some parts of the Moon have more craters than others. Older parts of the
2 This evidence suggests a cause because Earth loses vis little geological activity to recycle the sthere. Youn ger
weathering, erosion, and biological growth. than they do on Earth. ‘ -
— . ern helps scientists
5 This evidence suggests an impact because the lack of li Rubric Names: Date:
features. Impact on Scientific Understandi Section Criteria Level 4 Level 3 Level 2 Level 1
6 This evidence suggests a cause because little geologica Moon craters help scientists learn & olar system because they Part2- Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct | Answers are
erase craters quickly. record past impacts. By studying cra ate surface age and understand Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or pl‘DVidE clues
7 This evidence suggests a pathway because impact mat how often objects struck the Moon in oon an important record of solar Questions | Concepts vocabulary inaccurate .
crater during formation. system history Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading Does not reference m |O\|"Ig ago. In this
8 This evidence suggests an impact because older surfac from Reading h“k‘m"""d, reading to support answers | most answers . . reading = |Drlg time.
over time . ) Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most
= e, Part 7 — The Big Question of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides
9 This evtdvence SUGPRITIE s because the rocks show The Moon is covered in craters because meteoroids, asteroids, and comets have struck its surface for a explains reasoning with clear explanations | incomplete little explanation ther. Impacts create
speed, high-energy impacts. very long time. The Moon has almost no atmosphere, so many incoming objects reach the ground Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific . . ot
= 2;?;"'2?;::’:‘E“NT;:)S:;::T:::: :;«t:zuse hpested.of instead of burning up. Once craters form, they stay visible because the Moon has very little "5':“5‘; T —— :';‘1‘_’”'5_"" e :"T_’”"‘_"f e mp—— :’:5:35':3 ks ecelves Impacts
jor p Ty weathering, erosion, or geological activity to remove them. The evidence from this investigation shows e bl gl s Ll e e e o SSTEINE ntists see today.
hat both | - di f , lain why the M X heavil d ation with case evidence with some evidence but reasoning is weak evidence or logical
Part 4 - Sample Suspect Ranking that both impacts and long-term surface preservation explain why the Moon is so heavily cratered. support reasoning
Ranldng Suspect Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or
1 Meteoroids, asteroids, and High-speed impacts are th :larit 8-CERE atasvt ;':g::;ﬁ :::u t:: problem with minor gaps accurate connections inaccurate
; aim g
comets hit the surface " The Moon is ¢ h explanation of system-level Explains most effects Partial understanding Limited
2 The Moon has almost no Without much atm?sphere ! correctly understanding
atmosphere surface and create impacts those impact ellular impact Mostly accurate Basic or incomplete Inaccurate or missing
3 The Moon has very little Craters remain visible becz explanation explanation explanation
weathering and erosion Evidence all health General connection Limited connection Mo clear connection
4 The Moon has little geological | The surface changes slowly 1. The made
activity to erase craters periods. surfac ‘ ‘ _aing Clear explanation using | Basic explanation with limited | Minimal or
5 Moon craters were mostly This does not fit the main | 2. The / some evidence evidence ::::‘:::::’;ﬁd
made by volcanoes Impact explanation. /,«ﬂ?fi:alh.r accurate Clear but somewhat Claim present but vague Claim unclear or
Reasoning general claim missing
The first piece Zlevant pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or
impact crater ,.:O{ used used irrelevant
diby rly explains how evidence supports | Reasoning mostly clear | Limited reasoning connection | No clear reasoning
— AT | ' im that this — ~ saky sk sconce concepts it miner s
the craters for long periods, the evidence supports the claim that this is why the Moon is covered in y Thoughtful perscnal, community, and Practical solutions in Basic or incomplete solutions | Solutions missing or
craters. /4' medical/system solutions most categories unrealistic
i
rifloughtlulness Deep reflection with personal Clear reflection Basic response Minimal effort
//r& Insight connection
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