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Part 1 - Mission Briefing & Case Overview
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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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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
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Mystery Mondays for my Environmental Issues Curriculum, with no

teacher prep needed. - Mystery Resource Buyer

The difference between viral and bacterial
infections

) How viruses and bacteria affect the body In
different ways

Why antibiotics work for bacterial infections
but not viral infections

How Immune system responses cause
symptoms such as fever and fatigue

Why viral and bacterial ilinesses are difficult
to distinguish early

How to analyze medical-style data and lab
results to identify patterns

How to use Claim-Evidence-Reasoning
(CER) to support scientific conclusions
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The Viral vs. Bacterial lliness Mystery

Part 1 — Mission Briefing & Case Overview

Name: Date:

Case File #622 — The Viral vs. Bacterial lliness Mystery

Doctors and health clinics are reporting an increase in patients experiencing fever, sore throat,
coughing, congestion, body aches, fatigue, and headaches. Some patients recover within a few
days without treatment, while others develop worsening symptoms that require antibiotics.
Medical tests show elevated white blood cell counts in some cases, while others reveal the
presence of viruses that cannot be treated with antibiotics.

Health officials suspect confusion between viral and bacterial infections, which can cause
similar symptoms but affect the body in different ways and require different treatments. When
the type of iliness is not correctly identified, treatments may be ineffective, and recovery may
be delayed.

Viral and bacterial illnesses have been linked to:
« Similar early symptoms
« Different causes at the cellular level
« Different immune system responses
« Different treatment requirements
« Different recovery patterns

No single symptom can reliably identify the cause of an illness. What is clear is that
understanding how viruses and bacteria affect the body is critical for proper diagnosis and
treatment.

You are a science detective assigned to investigate this medical mystery.

Your Mission
« Explain the differences between viral and bacterial illnesses
« |dentify evidence that distinguishes one type of infection from the other
« Describe how each type of pathogen affects body systems
« Propose appropriate responses and treatments based on the evidence
Accurate conclusions can improve patient outcomes and prevent unnecessary treatments.

Part 2 — Background: Viral vs. Bacterial llinesses
Read the background information provided, then answer:
1. What is the difference between a viral infection and a bacterial infection?

2. How do viruses and bacteria affect the body differently?

3. Why can viral and bacterial ilinesses be difficult to tell apart early on?

Part 1 — Mission Briefing & Case Overview
Students are introduced to viruses and
bacteria and take on the role of science
detectives.

Part 2 - Background: What are Viruses
and Bacteria and how do they make us
sick?

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.
« Summarize the evidence in your own words.
e Choose the one category that best fits each piece of evidence.
0 What causes it

O pathway
O Its impact
« What question does this evidence raise for you?
Example Evidence Log Entry (General model response only)
This evidence suggests an impact because it shows how an infection can trigger an immune
response that affects the whole body.

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

Suspect Rank Why You Ranked It This Way

Viral infection

Bacterial infection

Immune system overreaction

Delayed or incorrect
treatment

Environmental exposure
(crowds, close contact, etc.)

Part 3 — Evidence Log

Students begin examining the evidence cards and

record key information, observations, and insights in

their evidence log.

Evidence Card 8 — Antibiotic Effectiveness

Patients with confirmed bacterial infections improve after starting antibiotics.

Reduction of Bacterial Infection After Antibiotic Treatment
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Bactenia in Throat Culture (CFU/mML)

107 4

Day 0 Day 3 Day 7 Day 10 Day 14
Time After Starting Antibiotics

Detective Prompt:
Why do antibiotics work only for bacterial infections?

Evidence Card 4 — Rapid Spread
A highly contagious illness spreads quickly through classrooms.

The illness spreads quickly through a classroom
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Evidence Card 9 - Viral Detection Test
Data assumes a class -aboratory tests detect viral genetic material in nasal samples.

Detective Prompt:
Why do viral infectio

Part 4 - Evidence Analysis =i

Students summarize each piece of evidence,

identify what it reveals about viruses and bacteria,

and generate questions, building critical thinking and

reasoning skills.



EVIDENCE CARDS

All Evidence Cards come In two versions -

Patients report fatigue, body aches, and headaches eve
system response) decreases.

With images and graphs and Without and i S

Evidence Card 8 — Antibiotic Effectiveness
Patients with confirmed bacterial infections im

can be printed or projected as needed. Note: "
Both contain data tables. o
Students analyze each Evidence Card and I e ———

Time After Starting Antibiotics

Images

Graphs

Bactena in Throat Culture (CFUymL

Detective Prompt:
Why do antibiotics work only for bacterial infectior
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Evidence Card 6 — Throat Culture Results
re C O r e O OWI n I n e I r VI e n c e 0 . X . Lab tests show bacteria present in throat samples from some patients.
Evidence Card 9 - Viral Detection Test Bacteria Detected in | Typical Lab Result What This

. . L Group Tested
Laboratory tests detect viral genetic material in na: Throat Sample Indicates

] ] [ ] ] § Non-Infected None or normal throat No pathogenic Healthy throat; no
m m | Person | bacteria | bacteria detected | infection present
u a rI Z e e e V I e n C e I n e I r OW n WO r S - Patient with Mild Low levels of pathogenic Positive culture, Early or mild
u u | Throat Infection | bacteria | low colony count | infection
g F = Patient with Active | High levels of pathogenic Positive culture, Active throat
o : . Bacterial Infection | bacteria (e.g., high colony count | infection
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Part 5 — Suspect List
Students rank possible issues, defend their
choices, and determine which suspect IS most

Part 5 - Pathway Tracking: How Does the lliness Spread and Affect the Body?
se arrows to show how the illness develops and affects the body.

responsible for the problem inside the human

Virus = Respiratory tract < Immune response = Fever and fatigue

o :
Choose one suspected cause and trace how it leads to symptoms. b d
ody.

Part 6 - Pathway Tracking
Students trace how viruses and bacteria lead to

other problems that affect the body.

Part 7 — Impact Analysis

Students analyze how viruses and bacteria affect
organs, cells, and the whole body, using evidence
from the case to support their answers.

Impact on Cells
ow irus



Part 8-10

CCCCCC

Reasoning

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.
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Background Reading: Viral vs. Bacterial llinesses
lliness is a common part of human life. People often experience symptoms such as fever, coughing, sore

throat, fatigue, and body aches. These symptoms can make it difficult to attend school, work, or daily
activities. Many illnesses are caused by infectious agents that enter the body and trigger an immune
response. Two of the most common types of infectious agents are viruses and bacteria.
Viral and bacterial infections may look similar at first, but they are caused by very different organisms.
Viruses are extremely small particles that are not considered badifcells. They cannot reproduce on their

own. Instead, viruses must enter a host ce hat cell’s machinery to make copies of
: 2lls, replicate, and often damage or destroy

Teacher Answer Key
Part 2 — Background Questions
1. What is the difference between viral and bacterial infectior
Viral infections are caused by viruses that require host

ed organisms. Unlike viruses, bacteria can reproduce

bacterial infections are caused by living bacteria that ¢ e living cells, they can often be identified through laboratory tests
2. How do viruses and bacteria affect the body differently’ Part 6 — Impact Analysis
Viruses hijack host cells to replicate, while bacteria oft « Organs: Infections inflame tissues such as lungs or throat.
release toxins. « Cells: Viruses damage host cells, while bacteria damage tissues. .1 Infections affect the body in different ways, but both can trigger strong immune
3. Why are viral and bacterial ilinesses difficult to tell apar « Whole Body: Immune responses cause fatigue, fever, and pain. ~When the immune system detects an infection, it releases chemicals that cause inflammation
::":::::‘:m‘ overlap, and immune responses can k ever. These responses help the body fight infection, but they can also cause symptoms such as

fatigue, headaches, and body aches. This is why people may feel sick even after the pathogen itself has

Part 7 — The Bi tio
a e Big Question begun to decrease.

Part 3 - Evidence Log — Key Points The iliness was difficult to diagnose because viral and bacterial infections share
Evidence Key Understandir symptoms, and clear diagnostic evidence was needed to determine the . ) . o . ) o
# One major difference between viral and bacterial infections is how they are treated. Antibiotics are
1 This evidence shows an impact, as short fevers si designed to kill bacteria or stop them from reproducing, but they do not work against viruses. Viral
2 This evidence shows a cause, because high white Part 8 — CER infections usually improve with rest, fluids, and time, while bacterial infections may require antibiotics
a bacterial infection. Claim: to prevent worsening illness or complications. Using the wrong treatment can delay recovery and
3 This evidence shows an impact, since antibiotics The illness is more likely viral. rantribita +a athar haslth arahlame
4 This evidence shows a pathway, explaining rapid Evidence:
5 This evidence shows an impact, indicating viral re Antibiotics were ineffective a .
6 This evidence shows a cause, as bacteria are dire Reasoning: ] Names: L s overlap. Fever,
2 LA >3 A% : red el _ Section Criteria Level 4 Level 3 Level 2 Level 1 y stages, the
7 This evidence shows an impact, as immune respc Viruses do not respond to antib irms a viral cause. Part 2— Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct | Answers are I. With i
8 This evidence shows an impact, confirming bacte Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or - Without testing,
9 This evidence shows a cause, because viral mate: Questions E""“‘;";‘s_d zm'_’:'a:l ey e I o AT ——— :;“““"’:e -
N . . — se Of Evidence ansiste ¥ uses information frrom the 25 reading o suppo mited reference to reading 0es not rererence
10 This evidence shows a pathwawy, showmg how pr Partd Solm:io:s ice hvai from Reading background reading to support answers | most answers reading ) )
+ Persona * Practice yglene ant v . . Part3- Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most er time. A viral
« Community: Reduce spread through cleaning and education. Evidence | of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides 10-14 days and
Part 4 — Suspect Ra’nking « Medical: Use testing to guide treatment. Log explains reasoning with clear explanations | incomplete little explanation r complicatin
High Responsibility: Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific - p E
Pﬂ- ) ltzv' Language vocabulary vocabulary language ration, lab results,
+ Viralinfection . Part 4 - Ranking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks
« Bacterial infection Part 10 — Reflection (Sample) Suspect Justification with case evidence with some evidence but reasoning is weak evidence or logical
One thing that surprised me in this case was: Ranking support reasoning
Moderate Responsibility: How similar viral and bacterial symptoms can appear at first. Part5— Cause-and- Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or accurate
: Pathway Effect pathway showing how the problem with minor gaps accurate connections inaccurate
* Delayed or incorrect treatment Tracking Connections spreads through the body badv in different
One change | would make after learning this information is: Part 6- Organ-Level Thorough explanation of system-level | Explains most effects Partial understanding Limited per treatment,
Lower Responsibility: | would be more careful about using antibiotics only when appropriate. Impact Understanding | effects correctly understanding
« Immune system overreaction Analysis Cellular Clearly explains cellular impact Mostly accurate Basic or incomplete Inaccurate or missing
" Understanding explanation explanation explanation
* Emvironmental exposure Whole-Body Strong connection to overall health General connection Limited connection No clear connection
Impact made
Part 7- Explanation Thorough, logical explanation using Clear explanation using | Basic explanation with limited | Minimal or
Part 5 - Sample Pathway The Big Using Evidence | multiple pieces of evidence some evidence evidence unsupported
Virus = Respiratory tract < Immune response - Fever, fatigu i SUNANaTEN
Part 8- Claim Clear, specific, scientifically accurate Clear but somewhat Claim present but vague Claim unclear or
CER claim general claim missing
Evidence Multiple relevant pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or
evidence used used irrelevant
- =7 explains how evidence supports | Reasoning mostly clear | Limited reasoning connection | No clear reasoning
iing science concepts with minor gaps
_ . ' ' tful personal, community, and Practical solutions in Basic or incomplete solutions | Solutions missing or
fsystem solutions maost categories unrealistic
p I O n a a r I n g u I I ‘ : Tlection with personal Clear reflection Basic response Minimal effort
iion
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