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HOW THIS ACTIVITY HELPS YOU

> Saves prep time Wlth 2 fully structured, |0 5 o NV ECTIGATION
print-and-go investigation. Students:

> Drives high engagement while still 1. Step into the role of a Sciengs-Be
meeting academic goals as students are
Interested in what they’re doing.

Y>> Builds deep understanding with real-
world relevance as the students
analyze real evidence, make Reasoring

5. Propose real solutions that matter.

ConneCtionS1 and USing CER to explain 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 BL;yer ’




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
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RUBRIc EVIDENCE °
66 CARDS ba
Y W W W W 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

@ How the Moon affects Earth’s tides

/) Why the Moon’s gravity creates tidal bulges

%Why there are usually two high tides and
two low tides each day

@ How Earth’s rotation changes what coastlines
experience

@ Why the Sun can strengthen or weaken
tides

@ What spring tides and neap tides are

V) Why tides happen a little later each day

V) How coastline shape can affect tide height in
different places

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

@ How tides affect ecosystems, coastlines, and
human activities



Classroom Fit Guarantee

| want you to feel confident when you purchase from Teach With Fergy. If a
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The Tidal Force Mystery

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

Case File #669 — The Tidal Force Mystery

A team of students is studying coastlines when they notice something puzzling. At certain times of day,
the ocean rises and covers more of the shore. Later, the water falls back and exposes beaches, rocks,
and mudflats again. This pattern keeps repeating, but it is not caused by waves or storms alone.

At first, some students think tides are caused only by wind or by Earth spinning under the ocean.
Others think the water is somehow sloshing from one side of Earth to the other for no reason. But as
they examine more evidence, they notice a strong connection between tides, the Moon, Earth, and
sometimes the Sun.

During the investigation, students discover that the Moon’s gravity pulls on Earth and its oceans. They
also learn that tides are caused by differences in gravitational pull across Earth, which creates tidal
bulges. As Earth rotates, coastlines move through these bulges, causing the regular pattern of high and
low tides. Students also find that the Sun can strengthen or weaken tides depending on how the Sun,
Earth, and Moon are lined up.

Scientists know that the Moon is the main cause of Earth’s tides. They also know that tides depend on
the Moon’s gravity, Earth’s rotation, and the positions of the Moon and Sun working together.

Possible explanations include:

* The Moon’s gravity pulls unevenly on Earth and its oceans

 Earth rotates through tidal bulges, creating changing water levels

* The Sun can strengthen or weaken tides depending on alignment

» Coastline shape can affect how large tides look in different places

* Wind alone causes the regular pattern of ocean tides

No single observation fully explains how the Moon affects Earth’s tides.

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

* |[dentify how the Moon affects Earth’s tides

* Analyze how gravity, rotation, and alignment affect ocean water

e Track why tide strength and height can change

* Explain how the Moon affects Earth’s tides

The success of the investigation depends on what you discover.

Part 2 — Background: How Does the Moon Affect Earth’s Tides?
Read the background information provided “Understanding How the Moon Affects Earth’s Tides”
then answer:

1. How does the Moon affect Earth’s tides?

2. Why are there usually two high tides and two low tides each day?

3. Why can the Sun also change tide strength?

Part 1 — Mission Briefing & Case
Overview

Students take on the role of science
detectives and are introduced to what
causes tidal forces and how they impact
us.

Part 2 - Understanding How the Moon
Affects Earth’s Tides

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 3 - Earth’s Rotation

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.

. . . As Earth rotates, different coastlines move through areas of higher and lower ocean
[ Cause [ pathway O Impact Il
Example Evidence Log Entry = .

This evidence suggests a pathway because changing space positions can lead to changing water levels

on Earth.
Evidence # Key Understanding
1 Evidence Card 1 - Mooen Pull
The Moon'’s gravity pulls on Earth and the ocean water closest to it.
2
3
a s Pk
Detective Prompt: Why would rotation make tides seem to rise and fall during the day?
5
6 ‘
Evidence Card 7 — Daily Time Shift
7 High tide usually happens a little later each day because the Moon moves in its orbit
around Earth.

8 Detective Prompt: Why would the Moon’s pull affect ocean water on Earth? Date | Daytime hightide | Date | Daytime high tide

Julyl | 7:26 AM July 15 | 6:45 AM
9 July3 | 9:25 AM July 17 | 8:31 AM

July5 | 11:12 AM July 19 | 10:08 AM
10 July7 | 12:49 PM July 21 | 11:39 AM

July9 | 2:20 PM July 23 | 1:11 PM

July11 | 3:51 PM July 25 | 2:48 PM

]
Part 4 — Suspect List July 13 | 5:25 PM July 27 | 4:36 PM
How Does the Moon Affect Earth’s Tides? a r — u s p e c I s Detective Prompt: Why would the Moon’s motion change the timing of tides?

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

Ranking Suspect Why You Ranked It This Way
Coastline shape can affect
how large tides look in

S Students rank possible issues, defend their

weaken tides depending on
alignment

Wind alone causes the regular
pattern of ocean tides

Dot choices, and determine which suspect is most

oceans
Earth rotates through tidal
bulges, creating changing
water levels

responsible for the problem.



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 i

Evidence Card 5 - Spring Tides
During new moon and full moon phases, the Sun and Moon line up in wa
especially strong tides called spring tides.

SPRING TIDE

Detective Prompt: Why would the Sun strengthen tide
Moon?

Evidence Card 6 — Neap Tides
During first quarter and third-quarter moon phases, the Sun and Moon are roughly at

are called neap tides.

Third Quarter Moce

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
July3 | 9:25 AM

Date | Daytime high
Key Understanding
July 13 | 5:25 PM

July1l | 7:26 AM
Detective Prompt: W\

right angles from Earth, so their tidal effects partly offset each other. These weaker tides

y because changing space positions can lead to changing water levels

Images

Graphs

Evidence Cards — No Images

Evidence Card 1 - Moon Pull
The Moon's gravity pulls on Earth and the ocean water closest to it.
Detective Prompt: Why would the Moen’s pull affect ocean water on Earth?

Evidence Card 2 - Opposite-Side Bulge

Tides also form on the side of Earth opposite the Moon because the Moon pulls
differently on different parts of Earth.

Detective Prompt: Why would unequal pulling help create more than one high tide?

= "' -~Card 3 - Earth’s Rotation
itates, different coastlines move through areas of higher and lower ocean

trd 4 - Regular Tide Cycle

ines experience a repeating pattern of about two high tides and two low
day.

Prompt: What does this repeating pattern suggest about the cause of tides?

Card 5 - Spring Tides

¥ moon and full moon phases, the Sun and Moon line up in ways that create
strong tides called spring tides.

Prompt: Why would the Sun strengthen tides when it lines up with the

What causes it §
Pathway :

Part 4 - Suspect List
How Does the Moon Affect Earth’s Tides?
Rank the suspects from 1 (most ible) to 5 (least r

u Ranking | Suspect
Coastline shape can affect
how large tides look in

| | different places

| alignment |
Wind alone causes the regular
pattern of ocean tides

Why You Ranked It This Way

Card 6 - Neap Tides
quarter and third-quarter moon phases, the Sun and Moon are roughly at

neap tides.
Prompt: Why would different pulling directions make tides less extreme?

Prompt: Why would rotation make tides seem to rise and fall during the day?

s from Earth, so their tidal effects partly offset each other. These weaker tides

Text

The Moon's gravity pulls

unevenly on Earth and its
| oceans

Earth rotates through tidal

bulges, creating changing

water levels

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

Only




Example:

Part 5 — Pathway Tracking

Students determine the scientific pathway
responsible for creating tides on Earth.
Part 6 — Impact Analysis

Students analyze the impacts of the
Moon’s gravity, Earth’s rotation around
the Sun, as well as coastlines using
evidence from the case to support their
answers.

Part 7 — The Big Question

Students 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 their reasoning for
the main reason the Moon affects Earth’s
tides.

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 How the Moon Affects Earth’s Tides

The ocean does not stay at the same level all day. Along coastlines around the world, the water rises

and falls in a repeating pattern called tides. At some times of day, the water reaches farther up the

shore, and at other times it moves back out. Scientists have learned that this pattern is strongly
connected to the Moon and how it interacts with Earth.

The Moon affects Earth’s tides by pulling une its oceans, which helps create tidal
bulges. The Moon’s gravity pul to it more strongly than it pulls on the
center or far side o y the same everywhere, ocean water is
Teacher Answer Key stretched i of what causes tides.
Part 2 - Background Questions )
1. How does the Moon affect Earth’s tides? tides each day because Earth rotates through two tidal
The Moon affects Earth’s tides by pulling unevenly on Eartr & arth turns, a coastline moves into a bulge and experiences high
) ;;:m “":“ ‘b‘“"ﬂ“-“ N ° “water area and experiences low tide. This repeating movement
. y are there usually two high tides and two low tides ea Part 4 - Sample Suspect Ranki .
There are usually two high tides and two low tides each ¢ a, TEE P Ll - - g and falling water levels.
Ranking Suspect Explanation P )
two tidal bulges and two lower-water areas. 1 The Moor’ - T I This is th - f Earth's tid o
3. Why can the Sun also change tide strength? EiVranI's SR Ly puliximevaniyan U TR SRS CTERRES S °® ange tide strength because its gravity can strengthen or weaken the Moon’s tidal
The Sun can also change tide strength because its gravity L f Tl ding on alignment. When the Sun, Earth, and Moon line up during a full moon or new
2 Earth rotates through tidal bulges, Rotation explains why places experience rising ’ ’ ‘

MOON'S tilal effect denaniing on siEnment. creating changing water levels and falling tides during the day. ‘ , their gravitational effects work together and create stronger spring tides. When the Sun and

3 The Sun can strengthen or weaken The Sun changes tide strength, but it is Moon pull in different directions, tides are weaker and are called neap tides.

Part 3 — Evidence Log — Key Points

tides depending on alignment main cause of regular tides.
Evidence # Key Understand - — -
1 This evidence suggests a cause because the Moon 4 Coastline shape can affect how large | Local conditions change Tides are not exactly the same everywhere. Coastline shape, ocean floor features, and local geography
. tides look in different places main tidal cause. . .. L . P
pulling on Earth and ocean water. 5 Wi —— ‘ can make tides much larger or smaller in different places. This means the Moon provides the main tidal
e ind alone causes the regular pattern | This is inco
‘ This evidence suggests a pathway because unequ: of ocean tides Eart force, but local conditions affect how tides look along different shores.
tidal bulges. o
H : | ’
¥ :::;:: ;dnednlc:v::ff::::l::::“v BeceuseEariive et e & Tides matter to living things and people. Many coastal ecosystems depend on regular tide changes, and
4 This evidence suggests an impact because the reg 'l': ., pu‘ITsa:n er:: n'I:scnn Ea > ntists study tides
p:'rt Of; repeating system; SO A r;ndom event. Earth rotates through those high ° @ g and falling Rubric Names: Date:
5 This evi enc.e sugge.sts E_’" mpact because Sun-Mc water levels -> tides follow a regu > d by the Sun Section Criteria Level 4 Level 3 Level 2 Level 1
stronger during spring tides. Part2- Understanding | Answers are accurate, thorough, and Answers are accurate | Answers are partially correct | Answers are ly by the Moon’s
6 This evidence suggests an impact because differer Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or
. ; ) i se factors create
make tides weaker during neap tides. Part 6 — Impact Analysis Questions | Concepts vocabulary inaccurate
7 This evidence suggests a pathway because the Mc Impact of the Moon’s Gravity Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading Does not reference
e chdsiiotides mp s I . ‘ from Reading | background reading to support answers | most answers reading
- g ~ y - " The Moon's gravity helps create tides by more strongly on some parts of Earth than others. This Part 3- Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most
8 This evidence suggests an impact because local ge uneven pull helps form tidal bulges in the oceans. As a result, ocean water is not level everywhere at vidence | of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides
appear in different places. the same time. explains reasoning with clear explanations | incomplete little explanation
9 This evidence suggests an impact because tides af Impact of Earth’s Rotation and the Sun Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific
along coasts = e f# ) b . h h f high | Language vocabulary vocabulary language
) : . : Earth’s rotation affects tides ecau.se coastlines ‘move t. roug a.reas of higher and lower water as the King & Ranking is Iogical and fully supparted Ranking Is mostly logical | Ranking Is partially supported | Ranking lacks
10 This evidence suggests a cause because repeated planet turns. The Sun also affects tides because its gravity can either add to or reduce the Moon’s tidal jon withcase evidancs with some evidanca but reasoning is weak evidence or logical
follow the positions of the Moon, Earth, and Sun. effect depending on how the Sun, Earth, and Moon are lined up. This is why some tides are stronger j support reasoning
than others. Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or
Impact on Co. athway showing how the problem with minor gaps accurate connections inaccurate
ds through the body
'I'ides. a.ffect explanation of system-level Explains most effects Partial understanding Lirmited
conditions th correctly understanding
information f g llular impact Mostly accurate Basic or incomplete Inaccurate or missing
practical part explanation explanation explanation
Il health General connection Limited connection No clear connection
made
_aing Clear explanation using | Basic explanation with limited | Minimal or
Part 7 - The ‘ . ' some evidence evidence unsupported
The Moon aff / explanation
bulges. As Ea /,«ﬂ?fi:alh.r accurate Clear but somewhat Claim present but vague Claim unclear or
high and low general claim missing
evidence fron levant pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or
e ,.:O{used used irrelevant
Earth's rotatic rly explains how evidence supports | Reasoning mostly clear | Limited reasoning connection | Mo clear reasaning
claim using science concepts with minor gaps
_ e Thoughtful personal, community, and Practical solutions in Basic or incomplete solutions | Solutions missing or
/,4 : medical/system solutions most categories unrealistic
.
rifloughtlulness Deep reflection with personal Clear reflection Basic response Minimal effort
//r& Insight connection
S
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