THE MOON PHASE
MYSTERY
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A complete student case file

with guided worksheets for

every step of the investigation.

10 detailed evidence cards
based on moon phase
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Full investigation
breakdown

Evidence Card 8 — Eclipse Difference
Earth’s shadow causes a lunar eclipse, but lunar eclipses are much less common than
the normal monthly phases.

Detective Prompt: Why does this show that Earth’s shadow is not the main cause of
phases?

Evidence Card 9 — Same Moon, Different Nights
The Moon stays round, but the v

le lit part changes as the Moon mowves around Earth,

Detective Prompt: Why does this show that the Moon is not actually changing shape?

Evidence Card 10 - Predictable Phase Order
The Moon maoves through a predictable order of phases, such as new moon, crescent,
quarter, gibbous, and full moan.

Crescest

Detective Prompt: What does this predictable order suggest about the cau
phases?

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 -Step o the role of a Seiengs-Detectis
meeting academic goals as students are  and beyond.
: : , : 3. Track the pathway,
Interested in what they’re doing. |

> Builds deep understanding with real-
world relevance as the students n’s position, etcan

_ 5.Build a scientific case tsi]

analyze real evidence, make Reasoning.

8. Propose real solutions that matter.

con neCtionS1 and USi ng C E R to explai N 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

Slaim-Evidenced

5



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.
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The Moon Phase Mystery

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

Case File #661 — The Moon Phase Mystery

A team of students is observing the Moon over several weeks when they notice something strange. On
some nights the Moon looks like a thin crescent. On other nights it looks half lit, mostly lit, or
completely round. Later, the pattern seems to repeat again.

At first, some students think the Moon is actually changing shape. Others think Earth’s shadow must be
covering part of the Moon every night. But as they collect more evidence, they notice that the Moon
follows a regular pattern and that the lit part seems to change as the Moon moves through space.

During the investigation, students learn that the Moon does not make its own light. The Sun lights half
of the Moon at all times. As the Moon orbits Earth, people on Earth see different amounts of that
sunlit half. This changing view makes the Moon appear to change shape, even though the Moon itself
stays the same.

Scientists know that the Moon’s phases are caused by the Moon’s orbit around Earth and our changing
view of its sunlit half. They also know that Earth’s shadow is not what causes the normal monthly
phases.

Possible explanations include:
* The Moon’s orbit changes how much of its sunlit half we can see
¢ The Sun always lights half of the Moon
* The Moon appears to change shape because our view changes
¢ Earth’s shadow causes the Moon’s phases
* The Moon is actually changing shape each week
No single observation fully explains why the Moon appears to change shape.

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

* |dentify what causes the phases of the Moon

* Analyze how the Sun, Earth, and Moon work together

* Track how the Moon's orbit changes what we see

¢ Explain why the Moon appears to change shape
The success of the investigation depends on what you discover.

Part 2 - Background: Why Does the Moon Appear to Change Shape?
Read the background information provided “Understanding Why the Moon Appears to Change
Shape” then answer:

1. What causes the phases of the Moon?

2. Why doesn’t the Moon actually change shape?

2 Whv ie Earth’'e echadaw nat tha Fratica af tha Mann'ec nhacae?

Part 1 — Mission Briefing & Case
Overview

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

Part 2 — Understanding Why the Moon
Appears to Change Shape

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.

[J Cause [J Pathway O Impact

Example Evidence Log Entry

This evidence suggests a pathway because changing positions in space can create a changing
appearance from Earth.

Evidence # Key Understanding

1

10

Part 4 - Suspect List
Why Does the Moon Appear to Change Shape?
Rank the suspects from 1 (most responsible) to 5 (least responsible).

Ranking Suspect Why You Ranked It This Way

Earth’s shadow causes the Moon’s
phases

The Sun always lights half of the
Moon

The Moon actually changes shape
each week

The Moon’s orbit changes how
much of the sunlit half we can see

The positions of the Sun, Earth, and
Moon determine the phase we see

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

Evidence Card 6 — Sunlit Half Always There

[ n n
The Sun lights half of the Moon at all times, even though people on Earth do not always
. see all of it.

Evidence Card 9 — Same Moon, Different Nights B / %
The Moon stays round, but the visible lit part changes as the Moon moves around Earth. (i Patossen |

from Earth

Detective Prompt: Why is this clue important for explaining Moon phases?

Evidence Card 10 — Predictable Phase Order
The Moon moves through a predictable order of phases, such as new moan, crescent,
quarter, gibbous, and full moon.

A A A AR

Detective Prompt: Why does this show that the Moon is not actually changing shape?

New Waxing  First  Waxing Full Waning Thid  Waning
Crescent Quarter  Gibbous Gibbous Quarter Crescent

|
Detective Prompt: What does this predictable order suggest about the cause of Moon
ar - uspec Is prasest

Students rank possible issues, defend their
choices, and determine which suspect is most
responsible for the problem.



EVIDENCE CARDS

| ] n
All Evidence Cards come in two versions -
Earth’s shadow causes a lunar eclipse, but lunar eclipses are much less co
the normal monthly phases.
| ]
n Lunar eclipse
b e r I n t e d O r rO e Ct e d a S n e e d e d N O t e B O t Detective prompt: Why does this show that Earthls Shad
u u phases?
- Evidence Card 9 — Same Moon, Different Nights
t d t t b | The Moon stays round, but the visible lit part changes as the Moon moves around Earth.
t u e n tS a n a yz e e a C V I e n C e a r a n Detective Prompt: Why would a repeating pattern suggest motion rather than random
change?
] ] ] |
Detective Prompt: Why does this show that the Moon is not actually changing shape?
Evidence Card 2 — Crescent View
adance Card 10 — Predictable Phase Order On some nights, only a thin sunlit crescent of the Moon is visible from Earth.
Prompt: What might this tell you about how much of the lit half we can see?
| | [ | | : Part 3 - Evidence Log
or each Evidence Card, answer the questions below in 1-2 sentences in the chart. rd 3 — Half Moon
f Summarize the evidence in your own words. it in the cycle, the Moon appears half lit from Earth.
n n o0se the one category that best fits each piece of evidence. Prompt: Why would the Moon look half lit if the Sun is always shining on it?
| | |
2. Determine what this evidence suggests
|
phases?
|
4 ard 5 — New Moon Position
s 3w moon, the Moon is in a position where the sunlit half mostly faces away
Prompt: Why does this make the Moon hard to see?
I 9

Images

Earth's shadow

Graphs

Evidence Cards — No Images

Evidence Card 1 — Repeating Pattern
The Moon’s appearance changes in a regular pattern that repeats about once each
month.

By because changing positions in space can create a changin,
v eing p P Eing ard 4 — Full Moon

Key Understandin Hfull moon phase, nearly the entire sunlit half of the Moon is visible from

Prompt: What does this suggest about the positions of the Sun, Earth, and

O Impact
10 "

]
Part 4 - Suspect List
Why Does the Moon Appear to Change Shape?
Rank the suspects from 1 (most responsible) to 5 (least responsible)
Ranking | Suspect Why You Ranked It This Way
Earth’s shadow causes the Moon’s
phases
u u u u u The Sun always lights half of the
Moon
The Moon actually changes shape
] each week

The Moon’s orbit changes how

much of the sunlit half we can see
The positions of the Sun, Earth, and
f t I ? Moon determine the phase we see




Part 5 — Pathway Tracking

Students determine the scientific pathway
responsible for the phases of the Moon.
Part 6 — Impact Analysis

Students analyze how the Moon’s orbit
and viewing angles create the phases
using evidence from the case to support
thelr answers.

o 5 oopass st s b moion f ec o i oo Snstns Part 7 — The Bi g QueStiOrl

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

How does the Moon's orbit around Earth affect the phases we see?



Part 8 — Claim-Evidence-Reasoning
Part 8-10 (CER)

Students write a structured scientific
argument, making a claim, supporting it with
evidence, and explaining their reasoning for
why the Moon appears to change shape
over time.

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.




Understanding Why the Moon Appears to Change Shape

The Moon is one of the easiest objects in the sky to observe over time. On some nights it looks like a

thin crescent. On other nights it looks half lit, mostly lit, or completely round. This changing pattern is
called the phases of the Moon. Even though the Moon seems to change shape, the Moon itself stays

the same round object in space.

The phases of the Moon are caused by the Moon’s orbit around_Earth, which changes how much of the
Moon’s sunlit half we can see. The Moon does no light. Instead, the Sun lights half of the
Moon at all times. As the Moon moua o on Earth see different amounts of that
sunlit half. This crea ats over and over again.

Teacher Answer Key
Part 2 — Background Questions The

1. What causes the phases of the Moon? - '
The phases of the Moon are caused by the Moon’s orbit aror
much of the Moon’s sunlit half we can see. ‘

2. Why doesn’t the Moon actually change shape?

ase the same round Moon is always there; we just see
a small part of the lit side is visible, the Moon looks like a
on’s lit side, it is called a quarter moon (first quarter or third
aces Earth, it looks nearly full or completely full. The Moon itself

The Moon doesn’t actually change shape because the sarr Part 5 - Pathway Tracking
just see different portions of its lit half. The Moon moves around Earth > the Sun always lights half of the Moon = our viewing angle changes a

3. Why is Earth’s shadow not the cause of the Moon’s phas as the Moon orbits -> different amounts of the lit half are visible from Earth -> the Moon appears to e Sun, Earth, and Moon work together to create the different phases. During a new
Earth’s shadow is not the cause of the Moon'’s phases bec change shape

half mostly faces away from Earth, so the Moon is hard to see. During a full moon, the lit

hanging vi f the Moon’ lit half, while Earth’s sh . L
changing view ot The ioon s suniit hall, wivie Barths shax ostly faces Earth, so nearly the whole Moon looks bright. Between those two positions, the

Part 6 = Impact Analysis

Part 3 - Evidence Log - Key Points Impact of the Moon's Orbit Moon moves through crescent, quarter, and gibbous phases in a predictable order.
Evidence # Key Understand The Moon's orbit around Earth affects the phases we see because the Moon change
1 This evidence suggests a cause because a repeating m time. As it moves, our angle of view changes. This causes us to see different am Earth’s shadow is not the cause of the Moon’s phases because phases happen from our changing view
i . lit half, which tes th | f ph . . . B . .
regular orbit around Earth. sunit half, which creates the regular patter of phases of the Moon’s sunlit half, while Earth’s shadow causes a lunar eclipse. A lunar eclipse only happens
2 This evidence suggests an impact because only a small . . .
look like a crescent. Impact of Sunlight and Viewing Angle when Earth moves directly between the Sun and the Moon and blocks sunlight from reaching the
3 This evidence suggests an impact because the half-mo Sunlight and viewing angle make the Moon look diffs Moon. This does not happen every month, so it cannot explain the regular phase cycle.
of the lit half is visible from Earth. Moon, but Earth observers do not always ses
4 This evidence suggests a pathway because a full moor crescent is visible, while at other time
Moon is mostly the sunlit half. t people see from

appearance comes from perspe

5 This evidence suggests a pathway because a new moo . oon-5un system
faces awa fromgéga rth P a Rubric Names: Date: Y -
his evid Y : b h n Impact on Scientific Understandi Section Criteria Level 4 Level 3 Level 2 Level 1 f the phases IS
6 Ih is e;," ence Isugg:StS a cause because the Sun alway Moon phases help scientists unders ove in predictable ways. By Part 2 - Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct | Answers are g angh:_.
the phase explanation. . A : ; Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or :
7 This evidence suggests a pathway because the model ;tg:i:lngtphases, sc;en';sts :'an ea;pla : l:at we see in the sky. This helps Questions | Concepts vocabulary inaccurate
change appearance without changing shape. uild a stronger understanding of patt Jn-sun system. Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading Does not reference e our viewpoint
8 This evidence suggests a cause because eclipses and p . . from Reading background reading to support answers | most answers reading diff t
causes. Part 7 — The Big Question Part3- Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most e see different
9 This evidence suggests an impact because the Moon’s The Moon appears to change shape because it orbits Earth while the Sun always lights half of it. As the vidence of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides oon.
the Moon itself is changing shape. Moon moves, people on Earth see different amounts of that sunlit half. This creates the phases, such Use of Scientif :*9'3'25 ":a”"'_"g o o :"th C'e?r:"l"?"a:.'f?"s :_’,‘CD_:“Z""‘E. ot ::f'? e":"a’_‘at:’:
10 This evidence suggests a cause because the predictabl as crescent, quarter, gibbous, and full moon. The evidence from this investigation shows that phases L;:g';ag‘:e" ffic | Lonsistent, precise sclentific vocabulary vg:;;sg:ve scientltic v':;;ul:;'"c""s's en Iar'";'l::"::c'e" e
are caused by regular motion in space. are caused by changing positions and viewing angles, not because the Moon changes shape or because nking & Ranking is logical and fully supported | Ranking is mostly logical | Ranking s partially supported | Ranking lacks
’ . .
Earth’s shadow covers it each night. ation with case evidence with some evidence but reasoning is weak evidence or logical
Part 4 — Sample Suspect Ranking support reasoning
i P — CEF early traces accurate multi-step ows correct pathway ows limited or partially athway is unclear or
Ranking Suspect Part 8 - CER Clearl Iti sh h Shows limited fall Pathway is uncl
1 The Moon’s orbit changes how much of This is the mall Claim pathway showing how the problem with minor gaps accurate connections inaccurate
‘ aads through the body
3 ;‘:‘e sunl.lttAhalf v:et:ar; seeE rth. and g:‘er tlme,'t- The Moon ap zh explanation of system-level Explains most effects Partial understanding Limited
e positions of the Sun, Earth, an ese position we can see. correctly understanding
Moon determine the phase we see the lit half. ' ellular impact Mostly accurate Basic or incomplete Inaccurate or missing
3 The Sun always lights half of the Moon This is essentia Evidence explanation explanation explanation
of the lit half i 1 TheS all health General connection Limited connection No clear connection
4 Earth’s shadow causes the Moon’s This is a comm of it made
n ¢ .aing ear explanation using asic explanation with limite inimal or
phases shadow cause: 2. Earth’ () () i Clear explanation using | Basic explanation with limited | Minimal
5 The Moon actually changes shape each This is incorrec ’ / some evidence evidence ”"5“99"."‘5“
week normz explanation
ifically accurate Clear but somewhat Claim present but vague Claim unclear or
Reasoning general claim missing
The first piece evant pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or
h f e used used irrelevant
_w at part of { rly explains how evidence supports | Reasoning mostly clear | Limited reasoning connection | No clear reasoning
is not respon C claim using science concepts with minor gaps
S Moon stays round and the visible lit portion changes as it orbits Earth, the evidence supports the claim Thoughtful personal, community, and Practical solutions in Basic or incomplete solutions | Solutions missing or
that the Moon’s changing appearance is caused by orbit and viewing angle. medical/system solutions most categories unrealistic
oughtfulness | Deep reflection with personal Clear reflection Basic response Minimal effort
& Insight connection
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