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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.
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The Spoiled Food Mystery
Part 1 — Mission Briefing & Case Overview
Name: Date:

Case File #516 — The Spoiled Food Mystery

Science students across several classrooms are reporting a strange observation during a food
storage investigation. When the same foods were stored in different conditions, some stayed
fresh longer while others changed color, smell, texture, or grew fuzzy spots.

In some investigations, milk developed a sour smell and small clumps after being left out. In
others, a slice of apple turned brown quickly, and bread developed green or black fuzzy patches
after several days.

Students observed the foods over time and noticed that changes happened faster in warm,
open, or moist conditions, even when the food started out the same. Scientists suspect that this
may be related to food spoilage, which can be caused by microorganisms (like bacteria and
mold), chemical reactions (like oxidation), and enzymes that change food over time.

Food spoilage investigations include:
e Changes in smell, color, and texture
e Mold growth on food
e Browning of cut fruits
e Faster spoilage in warm conditions
o Differences between sealed and open containers

No single observation fully explains why food changes over time.

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

e Explain why food changes over time

o |dentify conditions that speed up spoilage

e Describe what happens to food and particles during spoilage

e Propose an explanation for the changes observed in the case
The understanding of food changes depends on what you discover.

Part 2 — Background: What Happens to Food Over Time?
Read the background information provided, then answer the following:
1. What does it mean when food spoils?

2. What are microorganisms, and how can they affect food?

3. Why do some foods spoil faster in certain conditions than others?

Part 1 — Mission Briefing & Case
Overview

Students take on the role of science
detectives and are introduced to the
everyday chemistry of why food spolls.
Part 2 - Background: Understanding
Why Food Spoils Over Time
Students read a short background
passage and answer guiding questions
to build foundational understanding
before analyzing 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 warm temperatures can help microorganisms grow
faster and spoil food more quickly.

Evidence # Key Understanding
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Part 4 — Suspect List: What Is Causing the Food Changes?
Rank the suspects from 1 (most responsible) to 5 (least responsible). Each rank can only be used
once.

Suspect Rank Why You Ranked It This Way

Microorganism growth
(bacteria/mold)

Exposure to oxygen (air)

Warm temperature over
time

Moisture and water
availability

Measurement/observation

error

Part 3 — Evidence Log
Students begin examining the evidence cards and record
key information, observations, and insights in their

Evidence Card 7 — Open vs Sealed Container
Food stored in an open container changed smell and texture faster than the same
food stored in a sealed container.

evidence log.

Evidence Card 3 — Mold on Bread
Bread left in a sealed plastic bag at room temperature developed green fuzzy
patches after several days, likely from mold spores already present.

et

Detective Prompt: What might be éntering the container that speeds up

spoilage?
Evidence Card 10 - Consistent Pattern
In repeated trials, warmer conditions consistently led to faster spoilage signs than
cooler conditions.
1 - » Effect of Temperature on Time to Spollage
2 . £ - 120 l\
Detective Prompt: What living thing might be growing on the bread? 15 \\
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Part 4 — Evidence Analysis e
Students summarize each piece of evidence, identify
what it reveals about how why food spoils under
different conditions, and generate questions, building
critical thinking and reasoning skills.



EVIDENCE CARDS

All Evidence Cards come in two versions -

Evidence Card 1 - Milk Left Out
Milk left at room temperature for several hours developed a so

With images and graphs and Without and can = =
be printed or projected as needed. Note: Bot 3
contain data tables. e

Evidence Card 2 - Refrigeration Slows Change

n
The same milk stored in the refrigerator stayed the same smell and texture for
uaents analyzZe eacn cvidence uard an
Detective Prompt: How might temperature affect spoilage?
Evidence Card 3 - Mold on Bread
Bread left in a sealed plastic bag at room temperature developed green fuzzy

record the following in their Evidence Log
1. Summarize the evidence in their own words. &
2. Determine what this evidence suggests ___

What causes it
Pathway

is evidence raise for you?

odel response only)
because warm temperatures can help microorganisms grow

Key Understanding

Suspect | Rank Why You Ranked It This Way
Microorganism growth [
| (bacteria/mold)
Exposure to oxygen (air)

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

availability |
Measurement/observation
error

n |
Part 4 = Suspect List: What Is Causing the Food Changes?
Rank the suspects from 1 (most responsible) to 5 (least responsible). Each rank can only be used
once.

Images

Graphs

Evidence Cards — No Images

Evidence Card 1 - Milk Left Out

Milk left at room temperature for several hours developed a sour smell and small
clumps.

Detective Prompt: What type of change does this suggest is happening in the
milk?

Evidence Card 2 - Refrigeration Slows Change

The same milk stored in the refrigerator stayed the same smell and texture for
iger.

Prompt: How might temperature affect spoilage?

Card 3 -~ Mold on Bread

in a sealed plastic bag at room temperature developed green fuzzy
er several days, likely from mold spores already present.

Prompt: What living thing might be growing on the bread?

ard 4 — Moisture Speeds Mold
d in a warm, damp area (left) showed mold growth sooner than bread
cool, dry area (right).

Prompt: Why might moisture and warmth speed up this change?

Card 5 - Apple Browning

le slice turned brown on the surface within 20-30 minutes after being
air.

Prompt: What might air (oxygen) be doing to the apple?

Text
Only
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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 why food spoills
under certain circumstances.

Part 7 — Impact Analysis

Students analyze how food spoilage 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 Why Food Spoils Over Time

T Food is made of nutrients like sugars, proteins, and fats. Over time, these materials can change,
F u I I e ac h e r A n swe r K e especially when food is exposed to air, warmth, and moisture. When food changes in smell,

taste, texture, or appearance and becomes less safe or less pleasant to eat, it is called spoilage.
One major cause of spoilage is microorganisms. Microorganisms are tiny living things such as

bacteria and mold. They are found almost everywhere, including in the air, on surfaces, and on
our hands. When microorganisms land on food, the gin to grow and multiply. As they
grow, they use the food as a source o s down food molecules and creates

new substances calleds age products can cause sour smells, slimy
textures, clum

Teacher Answer Key
Part 2 — Background Questions
1. What does it mean when food spoils? Food spoils when it rkh~——--*= ~—- +--s-
texture, or appearance because microorganisms grow
making it less safe or less pleasant to eat.
2. What are microorganisms, and how can they affect fo
living things (like bacteria and mold) that can grow o Part 5 — Pathway Tracking
down.
3. Why do some foods spoil faster in certain conditions t
faster because warmth, moisture, and oxygen can in«
speed up chemical reactions like oxidation.

icroorganisms grow. In warmer conditions, bacteria
ich speeds up spoilage. This is why milk left at room
smell and clumps, while milk kept in the refrigerator stays
Jown microorganism activity and delays many changes.

Example response:
Milk + Room temperature over time - Microorganisms multiply = Milk changes (sour smell,
clumps) = Spoilage signs appear

dffects spoilage. Many microorganisms grow best when water is available. A
aamp area can help mold spread faster than a cool, dry area. That is why bread in moist
onditions can develop fuzzy patches sooner than bread kept dry.

Part 6 — Impact Analysis

Impact on Particles: During spoilage, microorganisms can break down food o : “ Not all food changes are caused by living organisms. Some changes happen because of chemical

Raft = stvicance logs Kayitiniats create new substances that change the smell, texture, and appeara

Evidence # Key Understanc

Impact on the System: In warm, open conditions, oxygen and mj
1 This evidence suggests an impact because the P . ¥ P m.yg
- . . . enter, and moisture can support faster growth, causing
milk’s properties changed during spoilage. -
2 Impact on Measurements: Students may observe
2 This evidence suggests a cause because coole|

reactions. For example, a cut apple can turn brown when it is exposed to oxygen in the air. This
browning is a chemical reaction called oxidation. Oxidation happens when oxygen reacts with
substances inside the apple, creating new brown-colored compounds. Covering apple slices
with lemon juice can slow the browning because it changes the conditions on the surface and

: . . changes because more spoilage products b
microorganism growth and delayed spoilage s € . e s
growth continue.

3 This evidence suggests a cause because fuzzy
the bread. o . .
4 This evidence suggests a cause because warm Part 7 —The Big Question futwic Nomes: tates :
) . Food changes over time becausé e food, and because L Crans Level 4 Level 3 Level 2 Level 1 pen container,
microorganisms grow faster. hemical ch h R moi Th Part 2— Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct | Answers are tainer. fewer
5 This evidence suggests a cause because oxyge Gemical Changes can OCCUr wie dnd moisture. These Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or ’
reactions on the apple’s surface processes can create new smells, ct e growth such as mold. Even when Questions | Concepts vocabulary inaccurate ome changes.
= > - i L el= 3 Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading Does not reference
6 This evidence suggests a pathway because ler the food starts the same, different ¢ d up or slow down these changes ioraiain . s aaraimrieds st sseers hmast s e
changing conditions that affect the reaction. i . : Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most od, and because
7 This evidence suggests a pathway because se: Part 8 - Claim—Evidence-Reasoning (CcR) of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides
. i e e . . : ) : : : . ; les and
Claim: The main cause of the food changes in this case is microorganism growth that is sped up explains reasoning with clear explanations | incomplete little explanation

and limit new microorganisms from entering.

bV warm, mo ist conditions. Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific texture.

8 This evidence suggests a cause because sprea Language vocabulary vocabulary language
organism is growing and expandins_ anking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks
9 This evidence suggests an impact because a st Evidence: . ) ation with case evidence with some evidence but reasoning is weak ewdemlae or logical s helps explain
spoilage products are being produced over tin 1. Bread developed green fuzzy patches, and magnification showed fuzzy threads . support . reasoning
Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or
10 This evidence suggests a pathway because re| 5p.rea pathway showing how the problem with minor gaps accurate connections inaccurate
2. Milkl 2ads through the body

link between temperature and faster spoilage
B chang h explanation of system-level Explains most effects Partial understanding Lirmited

correctly understanding
Part4 - Sample SuSpe“ Ra“k'“g ' ellular impact Mostly accurate Basic or incomplete Inaccurate or missing
1 - Microorganism growth (bacteria/mold) Reasoning: explanation explanation explanation
Warm tempe all health General connection Limited connection No clear connection

2 —Warm temperature over time

. ) ol i made
3 - Moisture and water avallablllty Odor'. F|lepl _aing Clear explanation using | Basic explanation with limited | Minimal or
4 - Exposure to oxygen (air) corfdltmns a o ® ! some evidence evidence unsupported
5 — Measurement/observation error main cause. / explanation
/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. \’




