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2 File #646 — The Rusting Metal Mystery \
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pwly changing over time. Iron fences, outdoor tools, and metal bolts exposed to rain and Wir
ave developed a rough, reddish-brown coating on their surfaces.

some investigations, iron nails left in damp conditions rusted quickly, while nails kept dry

howed little or no change. In other cases, metal objects near saltwater rusted faster than
imilar objects stored indoors.

that rusting is a chemical reaction involving iron, oxygen, and water.

:ntal conditions can change how quickly rust forms.
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No single observation fully explains why irurrsrevery turns into rust.

You are a science detective assigned to investigate this chemistry mystery.
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A complete student case file
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every step of the investigation.
10 detailed evidence cards O-FRER. SUST FRINT TO GO
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HOW THIS ACTIVITY HELPS YOU

> Saves prep time with a fully structured, 10-PART INVESTIGATION

- . : ; 1. Step into the role of a Science Detective.
> Drives hlgh engagement while stil 2.Examine real scientific g¥dence from a.und the
meeting academic goals as students are ~ world. \
. _ . 3. Track the pathway/of how and why some '\
Interested in what they’re domg. metals rust using everyday chemistry.
: : : 4. Interrogate suspgcts (oxygen, salt, water, etc.
> Builds deep understanding with real- and |degnt|fy thepam(cmﬁts ))
world relevance as the students 5.Build a scientific case using Claim- Ewdence- ‘
| Reasoning.
analyze real evidence, make < B-Propose real solutlons"’tl-.--k______ ialler. N\

Y% % %K These mysteries were well written and complete...just print and

CO n n eCtl O n S, and U SI ng C E R to eXp|a| n go with very little set-up. It is student led and could be left for a substitute. | love

that there is scaffolding for the CER process as well which allowed me to use in

eve rd ay C h e m |Stry my study skills class. Definitely worth the money! - Mystery Resource Buyer L,



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

FULL
ANSWER KEY

iy s

o s
it T B

............

EVIDENCE
‘e RUBRIC CARDS

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 rust is and how it forms
The role of oxygen in chemical reactions
C)Why water is needed for rusting
How salt speeds up corrosion
How humidity and moisture affect reaction

N &

S

rates
QWhy rusting is a chemical change
(oxidation)
How rust weakens metal over time
How protective coatings prevent rusting
How environmental conditions influence
reaction speed
How to use Claim—Evidence—Reasoning
(CER) to explain chemical processes

R QAR



The Rusting Metal Mystery

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

Case File #646 — The Rusting Metal Mystery

A town maintenance crew has noticed that several metal objects around the community are
slowly changing over time. Iron fences, outdoor tools, and metal bolts exposed to rain and air
have developed a rough, reddish-brown coating on their surfaces.

In some investigations, iron nails left in damp conditions rusted quickly, while nails kept dry
showed little or no change. In other cases, metal objects near saltwater rusted faster than
similar objects stored indoors.

Students observing the changes noticed that rusting happened gradually and seemed to
depend on the surrounding conditions. They also noticed that not all metals rust in the same
way.

Scientists know that rusting is a chemical reaction involving iron, oxygen, and water. However,
different environmental conditions can change how quickly rust forms.

Possible explanations include:

* Iron reacting with oxygen in the air

* Water helping the reaction happen

» Salt speeding up rusting

* Protective coatings blocking the reaction

* Moist environments increasing corrosion

No single observation fully explains why iron slowly turns into rust.

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

» |dentify what causes iron to rust

» Analyze how water and oxygen affect rusting

* Track how environmental conditions change the rate of rusting

* Explain why iron slowly turns into rust

The durability of metal structures depends on what you discover.

Part 2 — Background: What Causes Rust?
Read the background information provided “Understanding Why Iron Rusts” then answer:
1. Whatis rust?

2. What substances are needed for iron to rust?

3. Whv do some conditions make rusting happen faster?

Part 1 — Mission Briefing & Case
Overview

Students take on the role of science
detectives and are introduced to the
everyday chemistry of rusting and
corrision.

Part 2 - Background: Understanding
Why Dough Rises

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 their

Evidence Card 9 - Repeated Trial Results
In repeated trials, iron samples exposed to both air and water consistently ru
faster than samples missing one of those conditions.

Part 3 - Evidence Log
For each Evidence Card, answer the questions below in 1-2 sentences in the chart.

evidence log.

1. Stnmartzs the evidence M Your ows Worcs. Condition Oxygen Water | Time to First % Surface % Surf:
2. Choose the one category that best fits each piece of evidence. Prasaar | Brecear | Vieltadusr | RuceAkar? | Suseady
[ Cause Evidence Card 10 — Bridge Maintenance Record Days Day:
[ Pathwa A bridge near the coast required more frequent rust treatment than a similar Dry Air Only Yes No No rust 0% 0-2%
Y
0O lmpact inlan bridge becausesalty, moist airincr.eiase:ﬁ corrosion. observed
3. What question does this evidence raise for you? : : Water Only No Yes No rust 0% 0-3%
(Boiled, Sealed) observed
Air + Wat Y Y 1-2d 40-60% 70-90%
Evidence Log Entry (Model response only) il = = =5
. . . (Typical
This evidence suggests a cause because iron exposed to both water and oxygen formed rust Conditions)

more quickly. Detective Prompt: What does consistency suggest about the causes of rustin
Evidence # Key Understanding
1 Evidence Card 1 — Wet vs Dry Nail Test
_ ’ f An iron nail left in a damp paper towel developed reddish-brown rust, while a nail
2 | - A Vs kept dry stayed unchanged.
3 i g 1= _/
4 Detective Pramp: Why might coastal conditiﬁns mrake rusting worse?
5
6 [ [
7 Part 4 — Evidence AnaIyS|s
3 Detective Prompt: What does this suggest about the role of water in rusting?
9
| | ] n ] ]
2 Students summarize each plece of evidence, identif
’

Part 4 - Suspect List: What Causes Iron to Rust?
Rank the suspects from 1 (most responsible) to 5 (least responsible).
Ranking Suspect Why You Ranked It This Way

Dry conditions slowing rust formation

what it reveals about what conditions cause rusting to

Oxygen reacting with iron

Salt speeding up corrosion

Water helping the reaction occur

happen, and generate questions, building critical thinking

Protective coatings blocking contact

and reasoning skills.



Y>> All Evidence Cards come in two versions -

EVIDENCE CARDS

A shovel left outside in the rain for several weeks developed more r
same type of shovel stored indoors.

With images and graphs and Without and can
be printed or projected as needed. Note: Both

contain data tables.

| 5 ——
= -~

Detective Prompt: How do outdoor conditions affect rusting?

> Students analyze each Evidence Card and T

location developed rust.

record the following in their Evidence Log
1. Summarize the evidence in their own words. B [
2. Determine what this evidence suggests
What causes it —

Pathway

Its Impact

Oxygen reacting with iron

Detective Prompt:

sponse only)
@ because iron exposed to both water and oxygen formed rust

Key Understanding

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

Images

Graphs

Evidence Card 7 - Rust Texture Observation
The rusted nail surface became rough, flaky, and weaker than before.
Detective Prompt: How does rusting affect the properties of iron?

Evidence Card 8 — Humidity Test
Iron samples stored in a humid container rusted more quickly than samples
stored in dry air.

Condition Relative Time to First % Surface Rust | % Surface Rust
| Humidity (%) | Visible Rust | After 7 Days | After 14 Days
Dry Air ~10-20% No rust 0% 0-2%
observed
**-Harate Humidity | ~50% 3-5days 10-20% 25-40%
idity | ~80-90% | 1-2 days | 40-60% 70-90%

mid / ~100% <24 hours 70-90% | 90-100%

Prompt: What does humidity add to the environment that helps rusting

Card 9 — Repeated Trial Results
ed trials, iron samples exposed to both air and water consistently rusted
an samples missing one of those conditions.

ion Oxygen Water Time to First % Surface % Surface
Present Present Visible Rust Rust After 7 | Rust After 14
I | ! . Days | Days
nly Yes No No rust 0% 0-2%
| 1 | observed |
No Yes No rust 0% 0-3%
aled) | | | observed |
r Yes Yes 1-2 days A0-60% 70-90%

Prompi: What does consisteh:y suggest about the causeé of rusting?

Card 10 - Bridge Maintenance Record

near the coast required more frequent rust treatment than a similar
ridge because salty, moist air increased corrosion.

Prompt: Why might coastal conditions make rusting worse?

Text
Only




Part 5 — Suspect List
Students rank possible issues, defend
their choices, and determine which
S suspect is most responsible for the
e oroblem.

Part 6 — Pathway Tracking

Students determine what causes rust to

form.

Part 7 — Impact Analysis

Students analyze how rusting and
corrosion is governed by everyday
B 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.



Full Teacher Answer Key

Teacher Answer Key

Part 2 - Background Questions

1. What is rust?

Rust is a reddish-brown compound, mainly iron oxide, that fc
in the presence of water.

2. What substances are needed for iron to rust?

Iron needs oxygen and water to rust.

3. Why do some conditions make rusting happen faster?
Conditions such as saltwater, humidity, and frequent exposu
because they help the reaction happen more easily.

Part 3 - Evidence Log

Evidence Key Understand
#

1 This evidence suggests a cause because water i

2 This evidence suggests a cause because removi
rusting.

3 This evidence suggests an impact because saltv
to plain water.

4 This evidence suggests a pathway because pain
reaching the iron.

5 This evidence suggests an impact because outd
with moisture and oxygen.

6 This evidence suggests a cause because differel
all rust like iron.

7 This evidence suggests an impact because rusti
changes its texture.

8 This evidence suggests a pathway because hurr
rusting occur.

9 This evidence suggests a cause because repeati
water are needed for faster rusting.

10 This evidence suggests an impact because salty
and maintenance needs.

Part 4 — Sample Suspect Ranking

Ranking Suspect Explanation

1 Oxygen reacting with iron Rust is a chemical reaction between iron and oxygen.

2 Water helping the reaction Water is needed for rusting and helps the reaction happen.
occur

3 Salt speeding up corrosion Salt increases the rate of rusting, especially in moist

conditions.

4 Protective coatings blocking | Coatings reduce rusting by keeping oxygen an#
contact from iron.

5 Dry conditions slowing rust | Dry conditions reduce rusting, b
formation cause of rust.

Part 5 - Pathway Tracking
Iron surface = exposed to oxygen and water
spreads across surface

w&

Part 6 — Impact Analysis

Understanding Why Iron Rusts

Metal objects are used in many parts of everyday life. People depend on iron and steel to build
tools, bridges, vehicles, and structures because these materials are strong and durable.
However, over time, iron objects exposed to air and moisture often develop a reddish-brown
coating on their surface. This change is called rusting, and it is a common chemical process that
affects iron when it is exposed to certain environmental conditions.

Rust is a reddish-brown compound called iror
the presence of water. This ms
appearance. D

s when iron reacts with oxygen in
eaction, not just a change in

e with oxygen atoms from the air to form a
helping this reaction occur, even if it is only

new sub
onents are needed: iron, oxygen, and water. Oxygen is found
an come from rain, humidity, or damp conditions. If any one of
g, rusting will slow down or may not happen at all. For example, iron

pre
ents or sealed away from air will rust much more slowly than iron

et outdoor conditions.

ome environments cause rusting to happen more quickly than others. One important factor is
moisture. Iron exposed to water, rain, or humid air rusts faster because water helps carry
oxygen to the metal surface and allows the reaction to continue. Another important factor is
salt. Saltwater speeds up rusting because it increases the movement of particles and helps the
reaction occur more easily. This is why metal objects near oceans or roads treated with salt
often rust faster than those in dry inland areas.

Rusting does not happen instantly. It is a slow process that gradually changes the surface of the
is can damage
hy preventing

(o

Rubric Names: Date:
impact on the Metali Rust make Section Criteria Level 4 Level 3 Level 2 Level 1
lm?"? on the Em"ronme“t: Outd¢ dity, and oxygen contact, Part2- Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct Answers are
which increase rusting. Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or
Impact on Human Use: Rust can dam and shorten the life of metal structures. Questions | Concepts vocabulary inaccurate i
Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading Does not reference
Part 7 - The Big Question from Reading background reading to support answers | most answers reading
Iron slowly turns into rust because it rea vith oxygen in the presence of water. Conditions such as Part3- Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most
humidity, rain, and salt can make the reaction happen faster, which causes rust to form more quickly on of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides
' ! ! explains reasoning with clear explanations | incomplete little explanation i .
exposed iron. Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific IS HPPMWE
Language vocabulary vocabulary language rriers that
Part 8 — CER Example anking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks .
Claim: Iron rusts because it reacts with oxygen when water is present. ation with case evidence with some evidence but reasoning is weak evidence or logical nd storing it
Evidence support reasoning
1. Ada Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or
. pathway showing how the problem with minor gaps accurate connections inaccurate
2. Anir 2ads through the body ials and protect
Reasoning: h explanation of system-level | Explains most effects Partial understanding Limited that diti
removed, the correctly understanding al conditions
ellular impact Mostly accurate Basic or incomplete Inaccurate or missing
Part 9 -Sol explanation explanation explanation
Personal Act all health General connection Limited connection No clear connection
made
Corrl.rnurlity _aing Clear explanation using | Basic explanation with limited | Minimal or
possible. ‘ ‘ some evidence evidence unsupported
Scientific / E explanation
corrosion pre /fﬁfi:alh.r accurate Clear but somewhat Claim present but vague Claim unclear or
general claim missing
Part 10 — Ref slevant pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or
One thing th: ,né,used used irrelevant
process hap rly explains how evidence supports | Reasoning mostly clear | Limited reasoning connection | No clear reasoning

One action | would take to reduce rusting is: Keep metal objects dry and protect them with paint or
coatings

7

claim using science concepts with minor gaps

v

#

Practical solutions in
most categories

Thoughtful personal, community, and
medical/system solutions

Basic or incomplete solutions | Solutions missing or

unrealistic

“houghtfulness
& Insight

Deep reflection with personal Clear reflection Minimal effort

connection

Basic response
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| 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

