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system, they can multiply rapidly and disrupt normal body function.
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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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outbreak research and real-
world examples that include
Images, graphs, and text.
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Interpretation & Recording Data
10 Evidence Cards to Determine

breakdown

Evidence Card 4 — Improper Storage

Food was left at room temperature for over 3 hours before serving.

Safe Storage Guidelines:

[ Condition

| Room Temperature (perishable food) 2 hours
Abave 90°F (hot outdoor conditions) | 1 hour

| Refrigerated at 40°F (4°C) or below

Detective Prompt:

How does room temperature allow bacteria to multiply?

Safe Time Limit

Evidence Card 5 — Cross-Contamination

| Up to 3-4 days (for most cooked leftovers) |

Raw poultry was prepared on the same cutting board used for vegetables without

washing.

Detective Prompt:
How does cross-contamination spread pathogens?

Evidence Card 6 - Elevated White Blood Cell Count
Blood tests show increased white blood cell levels.

Group WEC Count (cells per
| Healthy Individual (Normal Range) | 4,000 — 11,000 cells/ul
Mild Foodborne lliness | 11,000 - 14,000 cells/jL

Maderate-Severe Foodborna lliness
(Bacterial, e.g., Salmonella, E. coli)
Detective Prompt:
What does an elevated white blood cell count indicate?

12,000 - 20,000+ cellsful

blood)

Culpri




HOW THIS ACTIVITY HELPS YOU

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

> Drives high engagement while still 1. Step into the role of a Scigpoe-E
_ _ 2.Examine real scientifig/
meeting academic goals as students are  world.
Interested in what they’re doing.
Y>> Builds deep understanding with real-
world relevance as the students
analyze real evidence, make
connections, and using CER to explain  plemremprmrmrmmymrmr e s
students were engaged and motivated during the case study, and it was

the |m paCt on the hU mal bOdy an effective introduction to the topics. - Mystery Resource Bl;yer ’

Reasonlng —
5. Propose real solutions that matter.



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

i ik L e il L GRS
RUBRIC EVIDENCE
CARDS |

Y A% This product will make a great addition of Environmental

Mystery Mondays for my Environmental Issues Curriculum, with no
teacher prep needed. - Mystery Resource Buyer

@ What foodborne iliness is and how contamination
0CCUrs

@ How bacteria like Salmonella infect the body

@ Why undercooking and improper storage allow
bacteria to multiply

@ How cross-contamination spreads pathogens

@ How the immune system responds to infection

@ Why white blood cell counts increase during
liness

@ How vomiting and diarrhea lead to dehydration

@ How pathogens can spread person-to-person

/) Why delayed reporting worsens outbreaks

/ How to use Claim-Evidence—Reasoning (CER) to
support scientific explanations



The Foodborne lliness Outbreak Mystery

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

Case File #712 - The Foodborne lliness Outbreak Mystery

Doctors and public health officials are reporting an increase in patients experiencing nausea,
vomiting, diarrhea, abdominal pain, fever, and dehydration. Some patients report symptoms
beginning within hours of eating at a shared event, while others develop symptoms one to
three days later. Medical tests show signs of bacterial contamination, dehydration, intestinal
inflammation, and abnormal white blood cell counts.

Health officials suspect a foodborne illness outbreak—an illness caused by consuming
contaminated food or beverages. When harmful bacteria, viruses, or toxins enter the digestive
system, they can multiply rapidly and disrupt normal body function.

Foodborne illness outbreaks have been linked to:

¢ Nausea and vomiting

¢ Severe diarrhea

¢ Abdominal cramping

¢ Fever and fatigue

e Dehydration and electrolyte imbalance
No single symptom explains the full problem. What is clear is that when contaminated food
introduces harmful pathogens into the body, the effects can spread quickly and impact multiple
systems.

You are a science detective assigned to investigate this outbreak mystery.
Your Mission
¢ Explain how foodborne iliness normally develops
Identify what caused the outbreak
Describe how the illness spreads through the body
Propose solutions to prevent future outbreaks
Public health depends on what you discover.

Part 2 — Background: What Is Foodborne lliness?
Read the background information provided, then answer:
1. What is foodborne illness, and what causes it?

2. How does a healthy digestive system respond differently than one infected with
pathogens?

- — - am i o p— Be o . 2

Part 1 — Mission Briefing & Case
Overview

Students take on the role of science
detectives and are introduced to foodborne
Ilinesses, Its Impact on body systems, and
how It Impacts health.

Part 2 - Background: Understanding
Foodborne lliness and Digestive Infection
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.
e Summarize the evidence in your own words.
e Choose the one category that best fits each piece of evidence.
[0 What causes it
[ Pathway
[ Its impact
e What question does this evidence raise for you?
Example Evidence Log Entry (Model response only)
This evidence suggests a cause because contaminated food introduces harmful bacteria into the
digestive system.

Evidence # Key Understanding
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Part 4 — Suspect List: What Is Causing the Outbreak?
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
Improper food storage

Cross-contamination during
preparation
Undercooked food

Poor hand hygiene

Contaminated water source

Part 3 — Evidence Log

Students begin examining the evidence cards and
record key information, observations, and insights in
their evidence log.

Kitchen temperature logs show poultry was cooked to 145°F.
Food Safety Temperature Guidelines:

i e me g e Food Type | Recommended Internal Temperature
The outbreak was not reported until multiple cases occurred over several days. Poultry 165°F (74°C)
Outbreak Spread Over Time Before Official Reporting Ground Meats | 160°F (71°C)
70 Beef / Steak | 145°F (63°C)
Detective Prompt:

60

Why must poultry reach 165°F to kill bacteria?

Evidence Card 8 — Bacterial Identification
Lab cultures identified Salmonella bacteria in stool samples.

- -""/,7

Number of Reported Cases

Day 1 Day 2 Day 3 Day 4 Day 5 Day & Day 7
Time (Days)

Detective Prompt:

Part 4 — Evidence Analysis

Detective P_rot{'lpt_:
How does laboratory testing confirm the cause of an outbreak?

Students summarize each piece of evidence, identify
what it reveals about the impact foodborne illness
has on body systems, and generate questions,
building critical thinking and reasoning skills.



EVIDENCE CARDS

All Evidence Cards come In two versions - st griedoesee SO

Safe Storage Guidelines:
Condition Safe Time Limit
Room Temperature (perishable food) | 2 hours

[ ] [ ] [ ]
With images and graphs and Without and = ==
| Refrigerated at 40°F (4°C) or below Up to 3—-4 days (for m
Detective Prompt:
How does room temperature allow bacteria to multiply

can be printed or projected as needed. Note: oo .
Both contain data tables. E

Students analyze each Evidence Card and

record the following in their Evidence Log e
1. Summarize the evidence in their own words. ==

Temperature Guidelines:
Group

| 165°F (74°C)
| Healthy Individual (Normal R
Mild Foodborne lliness

2. Determine what this evidence suggests
What causes it

Images

Graphs

Evidence Cards — No Images

Evidence Card 1 —Rapid Onset Symptoms

Several patients developed nausea and vomiting within 6-12 hours after eating at
the same event.

Detective Prompt:

Why does rapid symptom onset suggest food contamination or toxin exposure?

Evidence Card Z — Shared Food Source
All affected patients consumed the same chicken salad dish.
Detective Prompt:

jve Prompt:

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.

oose the ane category that best fits each piece of evidence.

evidence raise for you?
odel response only)
ecause contaminated food introduces harmful bacteria into the

rd 4 — Improper Storage

at room temperature for over 3 hours before serving.
Guidelines:

Condition T Safe Time Limit

rature (perishable food) | 2 hours

ot outdoor conditions) | 1 hour

at 40°F (4°C) or below | Up to 3—4 days (for most cooked leftovers)
mpt:

foom temperature allow bacteria to multiply?

This evidence s

Key Understanding

rd 5 — Cross-Contamination
was prepared on the same cutting board used for vegetables without

drompt:
[Eross-contamination spread pathogens?
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mpt:
oultry reach 165°F to kill bacteria?
n Part 4 — Suspect List: What Is Causing the Outbreak?
I m n m n 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 | T E } {t

Improper food storage

Cross-contamination during
preparation

3. Explain what question(s) this evidence raises —
for them? ' ' ' On ly




Part 5 — Suspect List

Students rank possible issues, defend their
choices, and determine which suspect IS most
responsible for the problem inside the human
body.

Part 6 — Pathway Tracking

Students trace how foodborne illness leads to

other health problems that affects the body.

Part 7 — Impact Analysis

Students analyze how foodborne iliness aftects
organs, cells, and the whole body, using evidence

from the case to support their answers.



Part 8-10

Evidence

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 medical/health system
levels, moving from awareness to problem-
solving.



Background Reading: Understanding Foodborne lliness and Digestive Infection
Food is essential for life. Every day, people eat and drink to provide the body with energy and nutrients.

The digestive system breaks food down into smaller parts, absorbs nutrients into the bloodstream, and
removes waste from the body. When food is clean and properly prepared, the digestive system works
smoothly and efficiently. However, when food or water becomes contaminated, it can introduce

harmful microorganisms into the body and cause illness.

Foodborne illness occurs when contaminated food or water in
the digestive system. Pathogens are disease-ca
Some bacteria, like Salmonella o
temperatures. Soms

Teacher Answer Key bacteria ma
Part 2 - Background Questions
1. What is foodborne illness, and what causes it?
Foodborne illness occurs when contaminated food or*
pathogens or toxins into the digestive system.
2. How does a healthy digestive system respond differer
pathogens?
A healthy system processes food normally, while inf
immune response, and digestive disruption.
3. Why are foodborne ilinesses sometimes difficult to tr:
Symptoms can resemble common stomach viruses a
to a specific food source.

ates harmful pathogens or toxins into
.uch as bacteria, viruses, or parasites.

d that is undercooked or stored at unsafe
ause infection after being eaten. In certain cases,
Iness. When contaminated food is eaten, these

d begin to interfere with normal body functions.

sod normally by breaking it down, absorbing nutrients, and

s. Stomach acid and digestive enzymes help destroy many harmful
se problems. However, when pathogens survive cooking or spread

on, they can infect the lining of the stomach or intestines. The body responds
mune system. White blood cells increase, inflammation occurs, and symptoms such
~omiting, diarrhea, stomach pain, and fever may develop. These symptoms are signs that the
une system is working to remove the infection, but they also disrupt normal digestion.

Part 4 — Suspect Ranking
High Responsibility:

¢ Undercooked food

* Cross-contamination
Moderate Responsibility:

¢ Improper food storage
Lower Responsibility:

e Poor hand hygiene Food contamination can occur in several ways. Undercooked poultry or meat may allow bacteria to

i survive. Leaving food at room temperature for too long gives bacteria time to multiply. Cross-
Part 3 - Evidence Log — Key Points e Contaminated water source Lea 14 p EEB ply
Evidence # Key Understam contamination can spread pathogens from raw foods to ready-to-eat foods through shared surfaces,
—— Part 5 — Sample Pathway utensils, or hands. In some cases, infected individuals can also spread pathogens to others through close
: This evidence suggests an impact because iy Undercooked poultry = Bacteria survive = Multipl Wh i d food is distributed Itipl | breaks
digestive system is reacting quickly to contarn : p ry ? | p contact. en contaminated food is distributed to multiple people, outbreaks can occur.
" Diarrhea and dehydration
2 This evidence suggests a cause because a sha ) )
patients to the same contaminated item. Part § = impect Analysls Fnndharna illnaccac ran ha difficiilt ta trara aarlv haraiica eumntame aftan racamh|e common stomach
3 This evidence suggests a cause because unde Organs: Infection inflames the nnecting those
bacteria to survive instead of being destroyec Cells: P.athogens damage intesti Rubric Names: Date: ays after
4 This evidence suggests a pathway because le. hole Bodv: Fluid loss leads to dY Sichion L] I b Lot il urce of
I b . snulinly bafoes bai Whole Body: Fluid loss leads to de Part2- Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct | Answers are nsible for th
allows bacteria to multiply before being cons Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or responsible to e
5 This evidence suggests a cause because cross Part 7 - The Big Question Questions | Concepts vocabulary inaccurate
: : t0- i . X i o Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading Does not reference
Exafhogﬂens from raw food to ready-to-eat iter The outbreak became serious becaust ed food introduced bacteria that multiplied fomasting | istkeyouniimaingtcupgors sowrs | moskanosars raading _ o
6 This ewdeqce suggests an i':“pacf because an in the digestive system, spread to othe d caused widespread dehydration and iliness. Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most isruption, it can
shows the immune system is actively responc of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides fluid loss and
7 This evidence suggests an impact because vo _ explains reasoning with clear explanations | incomplete little explanation "
| d dehvd gtg P Par.t 8- CER Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific [ Undersmndmg
OS.S an. kL L Claim: Language vocabulary vocabulary language ystem responds helps
8 This evidence suggests a cause because labor The main cause of the outbreak was undercooked poultry. anking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks
Salmonella bacteria are responsible for the ill Evidence: ation with case evidence with some evidence but reasoning is weak evidence or logical
9 This evidence suggests a pathway because cli sugport reasoning
N 88 : _p_ \J Temperature Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or g Cross-
spread from infected individuals to others. Reasoning: pathway showing how the problem with minor gaps accurate connections inaccurate ese practices are
10 This evidence suggests a pathway because de Undercooked jgds through the body i i i i Borne iliness can
contaminated food or infected individuals to h explanation of system-level Explains most effects Partial understanding Limited _
correctly understanding
Part 9 - Solut ellular impact Mostly accurate Basic or incomplete Inaccurate or missing
Personal: Was explanation explanation explanation
e all health General connection Limited connection Mo clear connection
Com.mumtv. : iy
Medical: Earl ‘ ‘ _sing Clear explanation using | Basic explanation with limited | Minimal or
/ ' some evidence evidence unsupported
’ = explanation
Part lq Refl /,«ﬂ?fi:alh.r accurate Clear but somewhat Claim present but vague Claim unclear or
One thing tha general claim missing
How quickly levant pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or
One change | i iﬂél-ls!‘d used irrelevant
| Id rly explains how evidence supports | Reasoning mostly clear | Limited reasoning connection | No clear reasoning
Wowd ensu claim using science concepts with minor gaps
— e Thoughtful personal, community, and Practical solutions in Basic or incomplete solutions | Solutions missing or
e . medical/system solutions most categories unrealistic
/
“thoughtfulness | Deep reflection with personal Clear reflection Basic response Minimal effort
//r& Insight connection




Human Body Systems & Health

Detective Mystery Bundle

Get all my Human Body Mystery Activities at a HUGE %
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https://www.teacherspayteachers.com/Product/Human-Body-Systems-and-Health-Detective-Mystery-Bundle-Activity-SUB-PLAN-15503508
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