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HOW THIS ACTIVITY HELPS YOU

> Saves prep time with a fully structured, A REAL-LIFE SCIENCE
print-and-go investigation WHODUNNIT |

> Drives high engagement as students Students:

actively solve real-world science problems  « - FEOAN W6 C-ave
y P Something strange has happened...

> Builds deeper understanding through “"
data analvsis and evidence-based 2.Gather the Clues |
ata analy Examine data and study tables
reasoning
D e [ . . 3.Eliminate Suspects
> Strengthens scientitic writing using Claim— .o hat doesn't fit the science? —
Evidence-Reasoning (CER)
4.Solve the Case

> Encourages collaboration and

Make your claim and prove it using
meaningful discussion in small groups evidence from the story.




HOW THIS ACTIVITY

WILL HELP YOU

> Prep-FREE and fully editable Whodunnit Investigation - just
print/upload and assign with no materials.

> Data tables and graphs are embedded directly into the activity for easy
Implementation

> Engages every learner through real-world, high-interest scientific
Investigations

> Builds essential skills such as data analysis, problem-solving,
collaboration, and scientific reasoning

> Supports CER (Claim-Evidence-Reasoning) to strengthen student
writing and understanding




What Will Your
Students Learn?

INVESTIGATION INCLUDES

EXTENSION FULL TEACHER
ACTIVITIES + _ANSWER KEY
ANSWER KEY

f SUSPECT

ELIMINATION

N —— 4" || GLOSSARY

(/) How rusting is a chemical change

@ How iron reacts with oxygen and water to form
rust

@ Why water is required for rusting to occur

@ How oxygen in the air contributes to corrosion

@ How salt speeds up the rusting process

@ How environmental conditions affect the rate of
chemical reactions

@ How protective coatings help prevent rust

@ How moisture levels influence chemical changes
on metal surfaces

@ How to analyze real-world data to identify cause-
and-effect relationships

@ How to use Claim-Evidence—Reasoning (CER) to
explain scientific phenomena
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The Case of the Corroded Bike Rack

On Monday morning, students arriving at school noticed something strange near the outdoor bike rack
beside the science wing. One of the metal support bars had developed a rough, reddish-brown coating
near its base. Just a few days earlier, the rack had appeared smooth, clean, and metallic silver.

At first, some students thought the discoloration might be mud or dirt splashed up from the nearby
grass. However, when the maintenance supervisor examined the rack later that day, she confirmed that
the metal had begun to rust sometime over the weekend.

Rusting is a chemical change that occurs when iron reacts with oxygen in the presence of water. This
reaction forms iron oxide, which appears as reddish-brown corrosion on the surface of metal objects.
Rust does not form instantly. It requires certain environmental conditions, and the reaction usually
happens over time when moisture is present on exposed metal surfaces.

The bike rack is made of steel, which contains iron. Normally, it is coated with a thin protective layer
designed to prevent water from reaching the metal underneath. This coating slows down rusting by
limiting contact between iron, oxygen, and water. However, investigators noticed that the rust had
formed in a small area near the bottom of one support bar. This suggested that something may have
damaged the protective coating or allowed moisture to remain on the surface long enough for a
chemical reaction to occur.

Over the weekend, several unusual events occurred in the area surrounding the bike rack. On Friday
afternoon, the custodial team cleaned the nearby walkway using a salt-based de-icing solution that had
been stored for winter use. Although the weather had warmed up, the solution was used to remove
buildup from the pavement. After the solution was sprayed onto the walkway, it was left to dry
naturally.

Early Saturday morning, a rainstorm passed through the area and lasted for approximately three hours.
According to local weather reports, the storm brought steady rainfall throughout the morning, followed
by rising temperatures later that afternoon. As the ground began to warm, some of the moisture
evaporated into the air.

Later that same day, a student reported leaning a damp backpack against the bike rack after returning
from an outdoor soccer practice. The bag remained there for several hours before being removed on
Sunday afternoon. Investigators noted that the bottom of the bag had been in direct contact with the
metal support bar where rust later appeared.

Maintenance workers also confirmed that the automated sprinkler system near the bike rack activated
twice on Sunday morning due to a programming error. The sprinklers sprayed water across the grass
and pavement for nearly 20 minutes during each cycle.

To better understand what may have caused the rust to form, investigators reviewed environmental
data collected by the school’s outdoor monitoring system installed near the bike rack.

Case Overview

e [ntroduces a real-world science scenario
or problem

e Provides important background
Information about events leading up to
the situation

e Explains key science concepts & terms
needed to understand the investigation

o Highlights the conditions or factors
Involved In the phenomenon

o Sets the stage for students to begin
analyzing possible causes




Data & Evidence Analysis
o Presents data tables, charts, or graphs
related to the investigation
o Allows students to analyze patterns,

Sat5PM 76%
Sun 8 AM | 85%
Sun 11 AM | 83%

[
Humidity measures the amount of water vapor in the air. When humidity levels are high,
moisture is more likely to remain on exposed surfaces as liquid water. re n S a n ‘ a n e S O V e r I | I l e

Surface Moisture Level on Metal Rack
Time Moisture Level
Fri4 PM Low

T o Connects real-world data to key science

Sun 9 AM | High

Sun 3 PM | Medium
Moisture sensors measure how much liquid water is present on a surface. Higher readings
indicate that more water is available for chemical reactions such as rusting to occur.

Investigators also tested soil and pavement samples from the area around the rusted section of C O n C e p t S
the rack.

Salt Concentration on Pavement Near Rack
Location Tested | Salt Presence

e Encourages students to gather evidence

Salt can speed up rusting by helping water move electrons more easily between iron and
oxygen during the chemical reaction.

[ | [ | [ |
After reviewing the timeline and environmental data, the investigation team created a list of
possible suspects responsible for creating the conditions needed for rust to form.
Suspect List

« The Rainstorm
e The Custodial Cleaning Solution

R e Prepares students to begin evaluating
possible explanations
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Relative Humidity Near Bike Rack (Saturday-Sunday)




Guided Questions & Decision-Making

e Provides targeted questions to guide
students’ understanding of the science

N - concepts

o Helps students connect information from the

e reading and data tables

SRS L peinforces key ideas needed to explain the
phenomenon
T « Encourages students to apply evidence to

s —— evaluate possible causes

i e Prompts group discussion to determine the

most likely explanation

- o Prepares students to move into evidence-
based decision-making and justification



Evidence Organization & Logical Elimination

» Provides a structured table for students to
organize evidence for each possible explanation

e Guides students to evaluate which conditions
are met using data and the reading

o Helps students identify which factors are
missing or unsupported

e Encourages logical elimination of possibilities
based on scientific criteria

e Reinforces understanding of required
conditions for the phenomenon

e Supports collaborative discussion and
evidence-based decision-making




Guides students to finalize their conclusion by
selecting the most supported explanation
e Prompts students to justify their decision
using evidence gathered from the
Investigation
e Provides a structured Claim-Evidence-
Reasoning (CER) framework
e Encourages students to connect data,
observations, and science concepts
e Reinforces clear, evidence-based scientific
writing
e Serves as both a collaborative and
Individual assessment opportunity




Glossary of Terms

Full Teacher Answer Key

Automated: Somi_hing that works by itself Pavement: A hard surfags#such as a sidewalk
using a program or i or walkway.
Chemical Change: Ac hat creates a Presence: T ate of something being there.
new substance with differen ve Layer: A covering that helps
Chemical Reaction: A process where prevent damage.
Extension Activities: s change into new substances. React: When substances change because they
A thin layer that covers something to interact with each other.
1. Design a Rust Prevention Plan (Engmfaenng Challenge)_ ) ) . Relative Humldlty: The amount of water
Task: The school wants to prevent the bike rack from rusting again. Teacher Answer Key — Short Answer Questions ion: Th £ b . in the ai
Design a sol ution that would: tion: The amount of a substance in vapor in the air.
« prevent water from reaching the iron 1. What type of change is rusting? place. Residue: A small amount of something left
« prevent salt from affecting the metal Chemical change o ‘ s: The situation or environment behind.
« slow down or stop the rusting reaction 2. What two substances must react with iron for rust to form? i )
PR—— Water and oxygen mething that ran affert what Ruc<t: A reddich-brown substance that forms
« choose a prevention method (may require a Teacher Section and Answer Key Relative Humidity Near Bike Rack (Saturday-Sunday) h water and oxygen.
(paint, oil coating, plastic cover, stainless ste Cut these out and assign one role per student (groups of 3— 80 ng salt.
; ; . g
« explain how the solution affects the rusting Concept Specialist
esign prevents one or more of tt Your Job: ’° Part A — Evidence Check by Suspect system that sprays water
Focus on the science concepts in the reading. 60 Suspect Adds Evidence | Adds | Evidence from Matches Keep or
You are responsible for: z Water? | fromtext | Salt? | textordata “Rust Eliminate? .
ere is rusting a maior real-we = Identifying what is needed for rust to form z - (Y/N) or data (Y/N) Faster” | made mostly from iron.
g ) o Explaining why rusting is a chemical change E 0 dition? layer of something
=  Making sure your group understands the role of water and oxy < w OGRS X X '
*  Explaining how salt affects rusting (Y/N) in which events
Ask your group: 20 Rainstorm | Yes Rainfall No No mention of | No Eliminate
= What conditions are needed for rust to form? o occurred salt added -
e Can rust form without water? ‘ Saturday form ofa gas.
*  Whyd It isting? o
e RN morning e to an amount but not
ngineers prevent rust in this situation Data Analyst < o & o o o Custodial | No Cleaning | Yes | Salt Yes Keep
Your Job: 3, Time Cleaning (directly) | solution concentration
Study the tables and interpret the data. 4. According to the humidity data, when were moisture levels in the ai Solution sprayed high near rack n or started.
You are responsible for: Sunday morning (85% at 8 AM) near rack base hing something
* Identifying trends in humidity and moisture levels 5. What happened to the moisture level on the bike rack between Frid sPﬂn”er Yes Sprinklers No No salt present No Eliminate ‘ : .
s Finding which location had the highest salt concentration Sunday morning? System scthviiad n that helps expl ain what
= Connecting data from the tables to possible suspects It increased from Low to High p
= Sharing data-based evidence with your group twice
PP R——— 6. Which tested location showed the highest salt concentration? Sunday )
«  When were moisture levels highest? Near rack base Wet Yes Damp bag | No No salt present | No Eliminate .
*  Where was salt found? 7. Why does salt make rusting happen faster? Backpack leaned d something.
*  Which suspect matches the data best? ‘.'iall‘::t hlelps electrons move more easily between iron and oxygen, sg against mething is true.
reaction rack "
::‘::;':;Tr"*" 8. Which suspects could have added water to the bike rack? dea or explanation.
Connect events from the story to the scientific conditions. Rainstorm, Sprinkler System, Wet Backpack Part B — Conditions Checklist together.
You are responsible for: 9. Which suspect could have added salt to the area near the rack? Condition Needed Evidence in This Case What proves it? ‘quote or table something out.
»  Determining which suspects could have added water Custodial Cleaning Solution (YES/NO) reference) d f :
«  Determining which suspect could have added salt 10. Can rust form without water? Explain. Iron is present Yes Bike rack is made of steel unt used for testing.
* Recording evidence in the elimination table No — rust requires water for the chemical reaction to occur T ; cont in ai d or protected
it : : — en is present Yes Oxygen is present in air p .
o _Helping your group decide which suspects to eliminate 11. Which suspect created all of the conditions needed for rusting to oc %atser wasp present on the | Yes R:i“r;storm?spfinkle rs, damp r something to happen
P Custodial Cleaning Solution rack backpack g again and again
atch a condition needed for rust? Salt was present near the | Yes Salt concentration table shows high . :
rack base near rack base ctions that control a
[ Moisture stayed long Yes Moisture table shows High levels
i ision. enough to react Sat=Sun

one shares their ideas
t elimination process

o [
b write the final CER response
zroup uses evidence from the reading or dat:

lains all conditions?
bports our claim?

Answers
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