THE DENSITY DISASTER

MYSTERY

The Density Disaster Myster

ssion Briefing & Case Overview
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File #642 — The Density Disaster Mystery
oup of students were conducting a science demonstration involving several everyday A
jects and a container of water. During the activity, they noticed something surprising: som :"i,
gibjects floated easily on the surface of the water, while others quickly sank to the bottom.
ven more confusing, some objects that looked large floated, while some smaller objects sank.
A piece of metal sank immediately, but a large block of wood stayed on the surface. A sealed
plastic bottle floated, while a small metal bolt sank. At first, many students assumed that
heavier objects should always sink. However, the results of the demonstration did not support |
this idea.

Whe students began to wonder why objects behave so differently when placed in water.

packed into a given amount of space. However, many different factors could influenjjé
object floats or sinks.
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A complete student case file
with guided worksheets for
every step of the investigation.
10 detailed evidence cards
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What You Get

O-PREP. JUST PRINT TO GO!

Full investigation
breakdown

Evidence Card 7 - Ice Cube
Ice cubes float in water even though they are made of the same substance.

Detective Prompt: What might this suggest about density changes in solids and
liquids?

Evidence Card 8 — Ship Design

Large ships made of heavy steel float in the ocean because their hulls contain
large air-filled spaces.

Detective Prompt:
How might the shape and trapped air inside a ship affect its

to Determine Culprit



HOW THIS ACTIVITY HELPS YOU

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

> Drives high engagement while still
meeting academic goals as students are  the world.

: : , . 3. Track the pathway of density and why
interested in what they e domg. objects sink or float using everyday
- - - _ chemistry.
> Builds deep understandlng with real 4.Interrogate suspects (mass, volume, trapped
world relevance as the students air, etc.) and identify the main culprits.  /

5.Build a scientific casewysing Claim-Evids <
Reasoning. S~— \

analyze real evidence, make
5. Propose real solutions that matter.
Y% % % % The added images and graphs enhanced the activity. My

connections, and using CER to explain
. students were engaged and motivated during the case study, and it was
eve rd ay Che m IS'[I‘y. 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 Will Your
Students Learn?

FULLY EDITABLE AND READY-
TO-GO INVESTIGATION
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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 density is and how it is calculated

v/) How mass and volume determine density

v/) Why objects float o sink i a liquid

@ How liquid density affects buoyancy

@The role of trapped air in floating objects

@ How shape and volume can change density

@ Why saltwater allows objects to float more
easily

@ How to compare densities of different materials

@ How to use Claim-Evidence—Reasoning (CER)
to explain physical science concepts

@ How density explains real-world phenomena
like boats, objects in water, and floating
materials



The Density Disaster Mystery

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

Case File #642 — The Density Disaster Mystery

A group of students were conducting a science demonstration involving several everyday
objects and a container of water. During the activity, they noticed something surprising: some
objects floated easily on the surface of the water, while others quickly sank to the bottom.
Even more confusing, some objects that looked large floated, while some smaller objects sank.
A piece of metal sank immediately, but a large block of wood stayed on the surface. A sealed
plastic bottle floated, while a small metal bolt sank. At first, many students assumed that
heavier objects should always sink. However, the results of the demonstration did not support
this idea.

The students began to wonder why objects behave so differently when placed in water.
Scientists know that the answer has something to do with density, which describes how much

matter is packed into a given amount of space. However, many different factors could influence

whether an object floats or sinks.

Possible explanations include:

* The density of the object

* The density of the liquid

* The amount of mass in the object

» The amount of space (volume) the object takes up
* Air trapped inside an object

No single observation explains every result.
You are a science detective assigned to investigate this mystery.

Your Mission

« |dentify why some objects float while others sink

* Analyze how density affects objects in liquids

* Track how mass and volume influence floating behavior

* Explain what determines whether an object floats or sinks

The results of your investigation will help solve the Density Disaster Mystery.

Part 2 — Background: What Is Density?
Read the background information provided “Understanding Density and Why Objects Float or
Sink” then answer:

1. What is density?

2. How do mass and volume determine an object’s density?

3. Why do objects float or sink in water?

Part 1 — Mission Briefing & Case
Overview

Students take on the role of science
detectives and are introduced to the
everyday chemistry of density and
buoyancy.

Part 2 - Background: Understanding Air
Pollution & the Chemicals in Polluted Air
Students read a short background passage
and answer guiding questions to build
foundational understanding before analyzin
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.
[ Cause

O Pathway
O Impact
3. What question does this evidence raise for you?

Example Evidence Log Entry (Model response only)

This evidence suggests a cause because objects with lower density than water float.

Evidence # Key Understanding

1
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Part 4 - Suspect List: What Determines Floating or Sinking?
Rank the suspects from 1 {most responsible) to 5 (least responsible).

Rank Suspect Why You Ranked It This Way

Density of the object

Air trapped inside
the object

Mass of the object

Density of the liquid

Volume of the
object

Part 3 — Evidence Log

key information, observations, and insights in their

Evidence Card 5 — Saltwater Experiment
When salt was added to a container of water, an egg that previously sank began

evidence log. e N——

€3

= =2 €
Evidence Card 1 - Wooden Block \ . ,!
«

bﬁ-uw

Detective Pro}npt: What does this change suggest about how the density of the
liquid affects floating?

Evidence Card 8 — Ship Design
Large ships made of heavy steel float in the ocean because their hulls contain
large air-filled spaces.

bétecti\}e Prompt: What might this se;f about the density of wood
to water?

Part 4 — Evidence Analysis e e
Students summarize each piece of evidence, identify
what it reveals about density and why some objects
float while others don’t, and generate questions,

building critical thinking and reasoning skills.

Students begin examining the evidence cards and record



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
1. Summarize the evidence in their own words.
2. Determine what this evidence suggests
What causes it |

Evidence Card 7 - Ice Cube
Ice cubes float in water even though they are made of the same subs;
D e

Detective Prompt: What might this suggest about densit
liquids?

Evidence Card 8 - Ship Design
Large ships made of heavy steel float in the ocean because their hulls contain
large air-filled spaces.

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.

jtegory that best fits each piece of evidence.

How might thé

is evidence raise for you?
Model response only)

Key Understanding

e because objects with lower density than water float.

Density of the object I

Air trapped inside

Pathway ;
Its impact
3. Explain what question(s) this evidence raises
for them?

Images

Graphs

Evidence Cards — No Images

Evidence Card 1 - Wooden Block
A large wooden block placed in water floated easily on the surface.

Detective Prompt: What might this suggest about the density of wood compared

to water?

Evidence Card 2 - Metal Bolt
A small metal bolt dropped into the container sank immediately.
Detective Prompt: What might this suggest about the density of metal?

Card 3 - Plastic Bottle
plastic bottle floated even though it was fairly large.
e Prompt: How might trapped air affect density?

Card 4 - Oil and Water
d into water floated on top instead of mixing.

e Prompt: What does this suggest about the density of oil compared to

Card 5 - Saltwater Experiment

It was added to a container of water, an egg that previously sank began

near the surface.

e Prompt: What does this change suggest about how the density of the

cts floating?

Text
Only




Your Turn:

Part 6 = Impact Analysis

sinks.

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 what causes certain
objects to float.

Part 7 — Impact Analysis

Students analyze how density is
governed by everyday chemistry using
evidence from the case to support their
answers.



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 Density and Why Objects Float or Sink

Objects behave in interesting ways when they are placed in water. Some objects float easily on
the surface, while others sink to the bottom. For example, a large wooden block may float, but
a small metal bolt sinks quickly. These differences can seem confusing at first because people
often assume that heavier objects should sink and lighter objects should float. In reality,
floating and sinking are determined by a scientific property called density.

Full Teacher Answer Key

ain amount of space. In simple terms,
a substance. Mass refers to how much

> to how much space the object takes up. Density
ow tightly packed the particles in a substance are.

Density describes how much matter
density is the amount g

Teacher Answer Key
Part 2 - Background Questions
1. What is density?
Density is the amount of mass in a given volume of a subst
2. How do mass and volume determine density?
Density is calculated by dividing mass by volume, meaning
matter is packed into a certain amount of space.
3. Why do objects float or sink in water?
Objects float if their density is lower than the liquid and sit
the liquid.

matter an obi
comp é
. simple relationship between mass and volume. Density is
‘“ .s of an object by its volume. This means that density depends on
d into a certain amount of space. If a large amount of mass is packed
e object will have a high density. If the same amount of mass is spread
zer volume, the object will have a lower density.

Part 5 — Pathway Tracking
Example:
Steel ship - large volume with air spaces -» overall density less than water -» ship floats

Part 6 — Impact Analysis Uifferent materials have different densities. Metals such as iron or steel usually have high

>

>

Impact on the Liquid: densiti i : ; tari ;
. . ensities because their particles are packed closely together. Materials such as wood or plastic
Part 3 - Evidence Log — Key Points Objects displace water when placed in a liquid. . ‘E’ P ., . ¥ fogetn L P
Evidence # Key Understand Impact on Objects: often have lower densities because their particles are spaced farther apart. Liquids also have
1 This evidence suggests a cause because wood Objects float or sink depending on density differences. densities. Water has a density that allows some materials to float and others to sink.
and floats. Impact on Real-World Systems:
is evi r Understanding density allows engineers to design floating . . . . .
2 ::a'f;‘ew";dt:‘;:“ssiz:“s a cause because metak nding density ngin gn floay Whether an object floats or sinks depends on how its density compares to the density of the
3 This evidence sugge.sts 2 pathwamy bacae tra Part 7 - Big Question Answer liquid it is placed in. Objects float if their density is lower than the density of the liquid, and
4 This evidence suggests a cause because oil has Objects float or sink depending on th thev sink if their densitv is ereater than the densitv of the liauid. When an object is placed in
5 This evidence suggests a pathway because inc object is less dense than wates er than water, the
objects float. : I Rubric Names: Date: nsity is higher than
6 This evidence suggests a cause because crushi Part 8- CER Bample e P T T T =T
which increases its density and causes it to sin Claim: Density determines wht Part 2- Understanding | Answers are accurate, thorough, and Answers are accurate | Answers are partially correct | Answers are
7 This evidence suggests a pathway because sol Evidence Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incumplete or
lbquid water. 1. Wood floats on water. Questions Conoepts_ vocal_:-ular-,- i i i _ inaccurate made of steel float
8 This evidence sugsests 8 hecas sh 2. Metal objects sink quickly. Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading Does not reference .
B8 M A\ Reasoning: Objects with lower den3 water float, while objects with greater density sink from Reading background reading to support answers | most answers reading pe contains Iarge
average density. ng: Vo) ' d g : Part3— Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most | ensﬂty Air trapped
9 This evidence suggests a cause because rocks ) of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides ) PP
10 This evidence suggests an impact because incr Part 9 - Solutions & Action Plan explains reasoning with clear explanations | incomplete little explanation
ﬂ‘oating behavior Personal Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific
: Students can test different materials in water to compare density. Language vocabulary vocabulary language .
Enginear] anking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks cts float more E‘ESIIY
Part 4 — Sample Suspect Ranking ) ng ) ) ation with case evidence with some evidence but reasoning is weak evidence or logical n salt dissolves in
Rank Suspect Explz Design objects with shapes that trap air and reduce overall density. support reasoning | ]
1 Density of the The primary factor determinim Scientific Clearly traces a_c:urate multi-step Shows Forrect pathway | Shows limited or _partially f‘athwav is unclear or I'I'IE‘,. w\h‘ich raises the
i .. . Scientist pathway showing how the problem with minor gaps accurate connections inaccurate
object the object's density is lower or 2ads through the bady
2 Density of the liquid | Changes in liquid density (such Part 10— h explanation of system-level | Explains most effects Partial understanding Limited
allow objects to float more eas hi correctly understanding .
3 Trapped air inside Air pockets lower overall densi One thin ellular impact Mostly accurate Basic or incomplete Inaccurate or missing Engineers can
the object It was su explanation explanation explanation [i\ﬂ\ES, flnati\ng
heavy. T all health General connection Limited connection No clear connection
4 Volume and shape | Shape and volume affect how r trapped 3 made
of the object much water is displaced. One cha ‘ . sing Clear explanation using | Basic explanation with limited | Minimal or
5 Total mass of the Mass alone does not determint | would te / some evidence evidence UHS:JDDthed
. . . - E explanation
Ob]ec‘ can float if their densm' is low ¢ better un /ﬂ'fﬁ:allv accurate Clear but somewhat Claim present but vague Claim unclear or
> general claim missing
| levant pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or
e used used irrelevant
rly explains how evidence supports | Reasoning mostly clear | Limited reasoning connection | No clear reasoning
| claim using science concepts with minor gaps
_ " Thoughtful personal, community, and Practical solutions in Basic or incomplete solutions | Solutions missing or
o medical/system solutions most categories unrealistic
«ﬂioughtlulness Deep reflection with personal Clear reflection Basic response Minimal effort
,./r& Insight connection




Upgrade to the Chemistry in Everyday

Life Detective Mystery Bundlie

Get all my Chemistry in Everyday Life Activities in  Sal2lEILARIEATA DLV ER1E3
DETECTIVE MYSTERY BUNDLE
one spot. THE PHASE CHANGE [|  THE MISSING MASS .
PUZZLE MYSTERY MYSTERY YSTERY NO PREP
— RS
MYSTERY S PPN %, .__T_L_ e e b " & i .

h by
i tate %4 %
[TIe.
i L
= >
T :
T
?

Cunservatmn

b b

L e

P

DETECTIVE FILE ON CHEMICAL
REACTIONS IN OUR LIVES

THE ENERGY RELEASE
MYSTERY
L s NO PREP

20 DETECTIVE FILES ON
COMMON CHEMISTRY OUR LIVES

Plus Many More!

Click Here

DETECTIVE FILE ON CHEMICAL
REACTIONS IN OUR LIVES

A
VE FILE ON CHEMICAL
REACTIONS IN OUR LIVES



https://www.teacherspayteachers.com/Product/Chemistry-in-Everyday-Life-Detective-Mystery-Bundle-Physical-Science-Activity-15754220

Thails TWF

for your interest _
in this resource! Teach With Fergy

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

please reach out. \’




	SCROLL to take a look inside!
	What You Get
	HOW THIS ACTIVITY HELPS YOU
	HOW THIS MYSTERY

	WILL HELP YOU
	What Will Your Students Learn?
	Part 1 – Mission Briefing & Case Overview
	Part 3 – Evidence Log
	Part 4 – Evidence Analysis

	EVIDENCE CARDS
	Images & Graphs
	Text Only
	Part 5 – Suspect List
	Part 6 – Pathway Tracking
	Part 7 – Impact Analysis
	Part 8 – The Big Question
	Part 9 – Claim-Evidence-Reasoning (CER)
	Part 10 – Reflection and Solutions

	Full Teacher Answer Key

	Optional Marking Rubric

