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Interactive and engaging
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ring a series of classroom experiments, students observed that substances behaved very
ifferently when heated or cooled. A liguid expanded when heated, & gas filled a larger space, |
and a solid became easier to bend at higher temperatures. When cooled, some materials
slowed down, became more rigid, or even changed state.
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In one test, a balloon placed in a warm environment increased in size, while the same balloon |
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DETECTIVE FILE ON CHEMICAL
REACTIONS IN OUR LIVES



A complete student case file
with guided worksheets for
every step of the investigation.
10 detailed evidence cards
based on real particle motion
and temperature research as
well as real-world examples
that include images, graphs,
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breakdown

Evidence Card 4 — Cooling Liquid
The same liquid became thicker and moved more slowly when cooled.
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e

Detective Prompt: What does this suggest about partiche mation?

Ve spend

Evidence Card 5 — Solid Flexibility
A metal rod became easier to bend when heated

Detective Prompt: How might heat affect particles in solids?

Evidence Card & - Solid Contraction
A metal object became slightly smaller when cooled due to de
mation,

Detective Prompt: Why would cooling reduce size?




HOW THIS ACTIVITY HELPS YOU

> Sa.wes prep Flme VYIth a fully structured, 10-PART INVESTIGATION
print-and-go investigation. Students:

> Drives hlgh engagement while still 1. Step into the role of a Scienge-Betestive
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meeting academic goals as students are  world.
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Of how particle motion
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con neCtionS1 and USi ng C E R to explai N Yo% %% % The added images and graphs enhnced the activity. My

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

eve rd ay C h e m IStI‘y 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.



@ How particle motion is affected by temperature

Wh at Wi " Your @ What happens to particles when a substance Is

heated
o
StUdentS Learn - @ What happens to particles when a substance is

cooled
@ How particle spacing changes with temperature
i | | @ Why substances expand when heated and
@ How gases, liquids, and solids respond differently
to temperature
@ How temperature affects volume and movement
@ How to analyze real-world data related to
temperature and matter
< ‘RURIC EVIDENCE W \ ) How to use Claim-Evidence-Reasoning (CER) to
e e de e This s very well orafted and it great to use for a subplan but support scientific explanations

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 particle motion explains everyday observation

FULLY EDITABLE AND READY-
TO-GO INVESTIGATION
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The Particle Motion Mystery

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

Case File #651 — The Particle Motion Mystery

During a series of classroom experiments, students observed that substances behaved very
differently when heated or cooled. A liquid expanded when heated, a gas filled a larger space,
and a solid became easier to bend at higher temperatures. When cooled, some materials
slowed down, became more rigid, or even changed state.

In one test, a balloon placed in a warm environment increased in size, while the same balloon
shrank when placed in a cold environment. In another test, a liquid spread out more when
heated but became thicker and slower when cooled. Students also noticed that heating seemed
to increase movement within substances, while cooling appeared to reduce it.

Scientists know that all matter is made of tiny particles that are constantly moving. The speed
and spacing of these particles change depending on temperature, which affects how substances
behave.

Possible explanations include:

 Particles move faster when heated

* Particles move slower when cooled

* Increased motion causes expansion

* Decreased motion causes contraction

* Temperature affects spacing between particles

No single observation fully explains why substances behave differently with temperature
changes.

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

« |dentify how temperature affects particle motion

* Analyze how substances change when heated or cooled

» Track how particle movement affects behavior

* Explain why substances expand, contract, or change

The results of the investigation depend on your explanation.

Part 2 — Background: How Does Temperature Affect Matter?
Read the background information provided “Understanding Particle Motion and Temperature”
then answer:

1. What happens to particles when a substance is heated?

2. What happens to particles when a substance is cooled?

3. How does particle motion affect the behavior of substances?

Part 1 — Mission Briefing & Case
Overview

Students take on the role of science
detectives and are introduced to how
particle motion is influenced by
temperature.

Part 2 - Background: Understanding
Particle Motion and Temperature
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 in

Evidence Card 5 — Solid Flexibility

Part 3 — Evidence Log

| | | |
For each Evidence Card, answer the questions below in 1-2 sentences in the chart. A metal rod became easier to bend when heated.
1. Summarize the evidence in your own words. e I r e VI e n C e O n ‘ \ P '

2. Choose the one category (cause, pathway, or impact) that best explains what the
evidence shows.

[ Cause
O Pathway Evidence Card 2 - Cold Balloon
O Impact The same balloon shrank when placed in a cold environment.

3. What question does this evidence raise for you?

Example Evidence Log Entry
This evidence suggests a pathway because heating increases particle motion, causing the
substance to expand.

Detective Prompt: How might heat affect particles in solids?

Evidence # Key Understanding Evidence Card 7 — Gas Behavior
1 The gas expanded when heated and decreased in volume when cooled.
Gas Volume Increases When Heated

2 7 . //F__.
3 Detective Prompt: What does cooling do to the air inside? /
4 _g 25 //

f
5 : /‘/
6 - - 10 -”/
7 art 4 — Evidence Analysis =

Detective Prompt: What does this suggest about particle spacing?
8
9 | | | [ | | |
o Students summarize each piece of evidence, identif

7

Part 4 —Suspect List
Rank the suspects from 1 (most responsible) to 5 (least responsible).

what is the particle motion to change, and

Cooling slows particle motion

Increased spacing between particles

Heating increases particle motion

generate questions, building critical thinking and

Decreased motion causes contraction

reasoning skills.



EVIDENCE CARDS

All Evidence Cards come in two versions -

The same liquid became thicker and moved mare slowly when coole

Liquid Moves Slower When Cooled

With images and graphs and Without and can -
be printed or projected as needed. Note: Both ‘
contain data tables. PR
Students analyze each Evidence Card and
record the following in their Evidence Log

1. Summarize the evidence in their own words. £z
2. Determine what this evidence suggests

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.

egory (cause, pathway, or impact) that best explains what the

is evidence raise for you?

way because heating increases particle motion, causing the

What causes it ———
Pathway §

|
Part 4 = Suspect List
Rank the suspects from 1 (most responsible) to 5 (least responsible).
Ranking Suspect Why You Ranked It This Way

Cooling slows particle motion

Increased spacing between particles

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

Images

Graphs

Evid. Card 8 — Rep d Testing
Each time temperature increased, substances showed increased movement or

(i 1.
Substance Starting Final Initial Size | Final Size | Change in

| Temp e (°C) | Temp (°c) fem) | fem) | Site |
Aluminum 20 80 100.00 100.14 +0.14 cm
Rod | |
Copper Wire | 20 80 100.00 100.10 +0.10 cm
Glass Rod | 20 | 80 100.00 100.05 +0.05cm
Steel Beam | 20 | 80 | 100.00 100.09 | +0.09¢cm
Water (100 20 20 1000mL | 103.5mL |+3.5mL
mL)

Natactive Prompt: What does consistency suggest?

Card 9 — Temperature vs Volume Data
rature increased, the volume of a gas increased consistently across

emperature Gas Volume Change in Observation
("C) | (mL) | Volume |
| 100 | = | Starting volume |
107 +7 mL Volume increased as temperature
| | | increased |
115 +8mL Volume increased as temperature
| | | increased |
122 +7mL Volume increased as temperature
increased
129 +7 mL Volume increased as temperature
increased

Prompt: What pattern is shown?

Card 10 - Cooling Pattern
mperature decreased, substances consistently showed reduced
nt and contraction.

Prompt: What does this pattern suggest?

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 temperature
influences particle motion.
Part 7 — Impact Analysis
Students analyze how particle motion 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 Particle Motion and Temperature

Temperature affects many things in everyday life. People experience it when cooking food,
u e a c e r n swe r e heating homes, cooling drinks, or storing materials. Even though we cannot see it directly,
temperature affects how substances behave at a microscopic level. Scientists study how

temperature changes the motion of particles to explain why materials expand, contract, or
change state.

All matter is made of tiny particles tha
molecules, and their moti
heated, energ

wving. These particles may be atoms or
ergy they have. When a substance is

es the particles to move faster and spread

ly, they take up more space, which can cause
oon gets bigger in a warm environment and why

Teacher Answer Key
Part 2 — Background Questions ated.
1. What happens to particles when a substance is heated?
Particles move faster and spread farther apart.

2. What happens to particles when a substance is cooled?

2nergy is removed from the particles. This causes the particles to

Particles move slower and come closer together. Part 5 - Pathway Tracking ome closer together. As particle motion decreases, the substance may
3. How does particle motion affect the behavior of a substar Heat added - particles move faster = spacing increases = substance expands e more rigid. This is why a balloon shrinks in a cold environment and why
Particle motion determines whether substances expand, cont Cooling -> particles move slower -> spacing decreases -> substance contracts 4s become thicker or move more slowly when cooled. In solids, particles vibrate in

. e, and cooling reduces this vibration, making the material less flexible.
Part 6 — Impact Analysis

Part 3 - Evidence Log - Key Points Heating: Heating increases particle motion and causes particles to spread farther apart. A . . . .

Evidence # Key Understanc spacing increases, substances expand. This explains why gases fill larger volumes ap The motion of particles determines how a substance behaves. When particles move faster and
1 This evidence suggests a pathway because he liquids and solids increase slightly in size when heated. spread out, substances can expand or even change state, such as when a liquid turns into a gas.
5 _"I’_:d Caﬁ‘ses éxpansion. r— Cooling: Cooling decreases particle motion and brings particles close When particles move more slowly and come closer together, substances can contract or change

ca:;:: L::t?;:,::gﬁms . de;reahses, SUbSta;::s cont::ciand ma‘;.g,ef;(’:e more rigid. Tk ‘ into a more solid form. These changes explain many observations, such as why gases fill larger
. and why some substances thicken or solidify when coolg P .
3 This evidence suggests a pathway because lig Substances: Changes in particle motion explain spaces when heated or why materials shrink when cooled.
faster due to heating. state. Faster motion can lead to expansiog
4 This evidence suggests an impact because red contraction or solidification. Niffarant ctatanr ~f rmattar rarnand ta tamnaratiira in Aiffarant umue In macarc, particles move
how substances behave. ids, particles
5 This evidence suggests a pathway because he Part 7 — Big Question Rubric Names: Date: , particles are
by increasing particle motion. Substances behave differently anges how fast Section Criteria Level 4 Level 3 Level 2 Level 1
6 This evidence suggests a pathway because co particles move. When heated, p or apart, causing Part 2- Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct Answers are
particles slow down substances to expand. When cool ¥ come closer together causing Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or
—— - : N ; ! Questions | Concepts vocabulary inaccurate ure affects
7 Thls.ev"dence suggests a cause because temp: substances to contract. The eviden dtion, such as the expanding balloon and Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading Does not reference
particles are. increasing gas volume, shows that p on directly controls how substances behave. from Reading | background reading to support answers | most answers reading t temperature
8 This evidence suggests an impact because cor Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most can explain why
relationship between temperature and particl Part 8 — CER Example of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides
Thi id b high Cl 'Im S explains reasoning with clear explanations | incomplete little explanation
9 is evidence suggests a ‘Eause ecause highe o . . i . Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific
volume due to faster particle movement. Temperature changes particle motion, which affects substance behavior. Language vocabulary vocabulary language .
10 This evidence suggests a cause because lower Evidence anking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks ritis a balloon
motion and leads to contraction. 1. The balloon expanded when heated. ation with case evidence with some evidence but reasoning is weak evidence or logical changes are all
2 Th 2 L)~ aleln ) Al AlLET) alallzds 4 suppcn reasoni'ns H I t'
_ t, Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or icie motion,
Reasoning pathway showing how the problem with minor gaps accurate connections inaccurate
Part 4 — Sample Suspect Ranking Heating inc aads through the body
Ranldng Suspect causing co h explanation of system-level Explains most effects Partial understanding Limited
P " - . correctly understanding

1 Heatmg Increases pamde I:T'IOthI’I Main « ellular impact Mostly accurate Basic or incomplete Inaccurate or missing
2 Temperature changes particle movement | Contre 7 explanation explanation explanation
3 Increased spacing between particles Explai Part9-5So all health General connection Limited connection No clear connection
4 Cooling slows particle motion Explai Personal: - ;“de T v elaration with Trired [t

N N food and i -alng 2ar explanation using asic explanation wi Imi inimal or
5 Decreased motion causes contraction Secon ove r;illin | () o / B g Seilrce uhsupportd
€ explanation
C|a§5r°°m /,«ﬂ?fi:alh.r accurate Clear but somewhat Claim present but vague Claim unclear or
in size, vol general claim missing
helps ident Zlevant pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or
Scientific / ice used used irrelevant
h rly explains how evidence supports | Reasoning mostly clear | Limited reasoning connection | No clear reasoning
thermome ) ) ) X ; o claim using science concepts with minor gaps
- — contract helps prevent damage and improves efficiency in real-world applications. P Thoughtful personal, community, and Practical solutions in Basic or incomplete solutions | Solutions missing or
e . medical/system solutions most categories unrealistic
/
rifloughtlulness 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

