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Case File #502 — The Respiratory System Failure Mystery 1
Doctors and emergency rooms are reporting an increase in patients experiencing 5
breath, persistent coughing, chest tightness, fatigue, dizziness, and frequent respirifgory
infections. Some patients struggle to breathe during physical activity, while others ggperience
difficulty even at rest. Medical tests show reduced oxygen levels in the blood, infla ation in
lumg tissues, and impaired gas exchange.

Health officials suspect a breakdown within the respiratory system—the system re Bonsible for
bringing oxygen into the body and removing carbon dioxide. When this system dog§l not

inction properly, oxygen cannot reach cells efficiently, carbon dicxide builds up, '
iggles to maintain balance.
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Teach With Jrovided, then answer:
Fergy .tem, and what does it do?

.atory system different from one that is not functioning properly?

3. Wwe, - __entiSts find respiratory system problems difficult to detect and treat early?

DETECTIVE FILE ON HOW ISSUES
AFFECT THE HUMAN BODY



A complete student case file
with guided worksheets for
every step of the investigation
10 detailed evidence cards
based on real respiratory

system failure research and

real-world examples that include

Images, graphs, and text.
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HOW THIS ACTIVITY HELPS YOU

> Saves prep time with a fully structured,

, | o 10-PART INVESTIGATION
print-and-go Investigations.

Students:
> Drives h|gh engagement while still 1. Step into the role of a Science Deteetive
, , 2.Examine real scientific evigence from arounathe
meeting academic goals as students are 4.
interested in what they’re doing 3.Track the hidden pathjways of the Respiratory |
| | e System Failure. | )
> Builds deep understanding with real- 4. Interrogate suspects (damaged alveoli, environmeital
factors, etc.) and identiiy the main culprits. 4
world relevance as the students 5.Build a scientific case usingClaim-Fvidences 2,
analyze real evidence, make Reasoning T

5. Propose real solutions that matter.
Yo% %% % The added images and graphs enhanced the activity. My

connections, and using CER to explain
. tudents were engaged and motivated during th tudy, and it w
the |mpaCt on the human bOdy Zn e?fecstiv: iﬁt?oduit;n?o the?upise.-MysteryeRg:;ﬁrze B)Llyaer ;S’




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

EVIDENCE _
‘e RUBRIC CARDS

Y% % K This product will make a great addmon of Environmental

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

@ What the respiratory system is and what it does
How oxygen normally moves from the lungs
@ into the bloodstream
Why alveoli and open airways are essential for
@ gas exchange
How inflammation, mucus, or muscle weakness
@ disrupt breathing
Why low oxygen and carbon dioxide buildup
affect the entire body
@ How respiratory failure impacts energy
production and organ function
@ Why respiratory problems are difficult to detect
early
@ How to use Claim—Evidence-Reasoning (CER)
to support scientific explanations



Part 1 — Mission Briefing & Case
Overview
Students are introduced to respiratory

The Respiratory System Failure Mystery

S e ———— system failure and how it impacts health

Case File #502 - The Respiratory System Failure Mystery
Doctors and emergency rooms are reporting an increase in patients experiencing shortness of

breath, persistent coughing, chest tightness, fatigue, dizziness, and frequent respiratory " .
infections. Some patients struggle to breathe during physical activity, while others experience a n a e O n e ro e O S C I e n C e e e C I V e S
difficulty even at rest. Medical tests show reduced oxygen levels in the blood, inflammation in |

lung tissues, and impaired gas exchange.

Health officials suspect a breakdown within the respiratory system—the system responsible for P - -

bringing oxygen into the body and removing carbon dioxide. When this system does not rt 2 — B a c r 0 u n W at I S t e
function properly, oxygen cannot reach cells efficiently, carbon dioxide builds up, and the body a [ |

struggles to maintain balance.

Respiratory system failure has been linked to: u
Respiratory System?
+ Impaired gas exchange ]
* Increased strain on the heart

e Fatigue and dizziness
« Increased risk of illness and infection

Students read a short background

breathing mechanisms are disrupted, the effects spread throughout the entire body.

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

passage and answer guiding questions to

2. Explain how the respiratory system normally functions
3. Describe what happens when breathing and gas exchange are disrupted
4. Propose solutions to support respiratory health

build foundational understanding before

Part 2 — Background: What Is the Respiratory System?
Read the background information provided, then answer:
1. What is the respiratory system, and what does it do?

] ]
2. How is a healthy respiratory system different from one that is not functioning properly? a n a I yz I n g e V I d e n C e
[ |

3. Why do scientists find respiratory system problems difficult to detect and treat early?



Part 3 — Evidence Log

For each Evidence Card, answer the questions below in 1-2 sentences in the chart below.
+ Summarize the evidence in your own words.
« What does this evidence suggest about the respiratory system? Choose one.

[0 What causes it
[ Pathway
O Its impact

* What question does this evidence raise for you?
Example Evidence Log Entry (Model response only — not related to this activity)
This evidence suggests an impact because it shows how poor air quality can reduce oxygen
intake, making it harder for the body to supply oxygen to cells.

Evidence

Key Understanding

1

2

3

=y

9

10

Part 4 - Suspect List: What Is Causing the Failure?
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

Inflamed or narrowed
airways

Damaged alveoli

Weak breathing muscles

Excess mucus production

Environmental or lifestyle
factors (smoking, pollution)

Part 3 - Evidence Log

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

Evidence Card 1 — Low Blood Oxygen Levels
Blood tests show reduced oxygen levels circulating in the bloodstream.

H Reduced Oxygen Levels
B Typical Oxygen Levels

100%

98% |
£ 96%-
§ oan- Evidence Card 10 — Environmental Exposure
§ % Patients report long-term exposure to air pollution or smoking.
A 90%
8 B8% &
S Narrowed Bronchial T
& B86%

B0%

80%

Patient with Typical
Reduced Oxygen Levels Oxygen Levels

Detective Prompt:
How does oxygen normally move from the lungs into the blood?

Part 4 — Evidence Analysis -

How could environmental factors damage the respiratory system over time?

Students summarize each piece of evidence,
identify what it reveals about respiratory system
fallure, and generate questions, building critical
thinking and reasoning skills.



EVIDENCE CARDS

> All Evidence Cards come in two versions -
With images and graphs and Without and
can be printed or projected as needed. Note:
Both contain data tables.
Students analyze each Evidence Card and
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

Its Impact on the human body Text

3. Explain what question(s) this evidence raises

ectiv
How could mucus interfere with breathing and gas exchange?
for them!’ Only




Part 5 — Suspect List

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

ory
ows to show how respmratory Sys em pr
Sourc -> Respiratory System - B Is - Body Impact
mple: Inflamed airways - R d d i:ﬂ - Lower blood oxygen > Fatigue

Z‘.?ﬁf,l:;'!; eeeee ratory problem from the case and trace how it affects the body. bOdy
Part 6 — Pathway Tracking
Students trace how respiratory system failure

leads to other health problems that affects the
Part 7 — Impact Analysis

Students analyze how respiratory system failure
affects organs, cells, and the whole body, using
evidence from the case to support their answers.

Part 5 — Pathway Tracking: How Does Res



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



Human Body Systems & Health

Detective Mystery Bundle

Get all my Human Body Mystery Activities at a HUGE %
discount. Additionally, you’ll get access to all DETECTIVEFS'I‘ERY T S
addltlonal Human Body mysteries | create in the future.
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https://www.teacherspayteachers.com/Product/Human-Body-Systems-and-Health-Detective-Mystery-Bundle-Activity-SUB-PLAN-15503508

Full Teacher Answer Key

Teacher Answer Key
Part 2 — Background Questions

1. What is the respiratory system, and what does it do?

The respiratory system allows oxygen to enter the bod

through breathing and gas exchange in the lungs.

2. How is a healthy respiratory system different from one
A healthy system allows efficient airflow and gas exch
limits oxygen intake and carbon dioxide removal.

3. Why are respiratory problems difficult to detect early?
Many respiratory issues develop gradually and sympt(
function is already reduced.

Part 3 - Evidence Log — Key Points

Evidence Key Understandin
#

1 This evidence shows a pathway, explaining that ¢
lungs into the bloodstream through the alveoli, ai
indicate inefficient gas exchange.

2 This evidence shows an impact, because shortne:
not moving efficiently in and out of the lungs, lim

3 This evidence shows a cause, as inflamed and nar
and reduce the amount of oxygen reaching the lu

4 This evidence shows a cause, because damaged a
needed for effective oxygen and carbon dioxide e

5 This evidence shows a cause, since excess mucus
interferes with normal airflow to the alveoli.

6 This evidence shows an impact, as frequent infec
increase inflammation, further reducing respiratc

7 This evidence shows an impact, because chronic |
oxygen intake limits the ability of cells to produce

8 This evidence shows a pathway, explaining that ¢
when the lungs cannot effectively remove waste |

9 This evidence shows a cause, as weak breathing r
reduce airflow into and out of the lungs.

10 This evidence shows a cause, because long-term
damages airways and lung tissue, reducing overal

Part 4 — Suspect Ranking

High Responsibility:
« Inflamed or narrowed airways
« Damaged alveoli

Moderate Responsibility:
» Excess mucus production
« Weak breathing muscles

Lower Responsibility:
« Environmental or lifestyle factors

Part 5 - Sample Pathway
Inflamed airways - Reduced airflg
Fatigue and shortness of breat

Part 6 — Impact Analysis
Impact on Organs

When organs such as the brain, heart
failure, they become stressed and can

Impact on Cells

Cells suffer when oxygen delivery is reduced because they cannot produce enough energy

through cellular respiration.

Impact on the Whole Body

Respiratory system failure can cause fatigue, shortness of breath, dizziness, and reduced ability

to perform daily activities.

Part 7 — The Big Question

The respiratory system failure became a serious health problem because damaged airways and
alveoli reduced airflow and gas exchange, lowering oxygen levels throughout the body. As
oxygen delivery decreased, cells and organs were unable to function properly, leading to

widespread symptoms.

eive less oxygen due to respiratory
on as efficiently.

Background Reading: What Is the Respiratory System?
The respiratory system is one of the most important systems in the human body because it
allows people to breathe and stay alive. Its main job is to bring oxygen into the body and
remove carbon dioxide. Oxygen is needed by cells to produce energy, while carbon dioxide is a
waste gas that must be removed. Every time a person breathes in and out, the respiratory
system is working to keep the body balanced and functioning properly.

Breathing begins when air enters the body thro
down the trachea and into the lunsg
bronchioles, whic

or mouth. From there, air travels

“branching tubes called bronchi and
own as alveoli. The alveoli play a key role in
~as exchange occurs. Oxygen from the air

ide moves from the blood into the air to be

removed quickly. This supports normal energy production, clear thinking, physical
ivity, and overall health. People with healthy respiratory systems can exercise, recover, and
carry out daily activities without difficulty breathing.

A respiratory system that is not functioning properly works very differently. Inflammation,

excess mucus, damaged alveoli, or narrowed airways can restrict airflow and reduce gas
exchange. When less oxygen enters the bloodstream, cells cannot produce enough energy. At
the same time, carbon dioxide may build up in the blood, disrupting the body’s balance. These

meaklame mam lasd $4 cumantame sliinch se chavbnace ~Af heasth fFatkimoa r"--iv\ﬂﬂ;' frequent

Rubric Names: Date:
Section Criteria Level 4 Level 3 Level 2 Level 1
Part2- Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct Answers are elop S\|DW|‘V
Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or e without
Questions Concepts vocabulary inaccurate A
Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading Does not reference til oxygen levels
from Reading background reading to support answers | most answers reading challenging and
Part3- Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most
Evidence of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides
Log explains reasoning with clear explanations | incomplete little explanation
Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific
Language vocabulary vocabulary language
Part 4 - Ranking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks
Suspect lustification with case evidence with some evidence but reasoning is weak evidence or logical
Ranking support reasoning
Part5- Cause-and- Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or
Pathway Effect pathway showing how the problem with minor gaps accurate connections inaccurate
Tracking Connections spreads through the body
Part 6— Organ-Level Thorough explanation of system-level Explains most effects Partial understanding Lirmited
Impact Understanding | effects correctly understanding
Analysis Cellular Clearly explains cellular impact Mostly accurate Basic or incomplete Inaccurate or missing
Understanding explanation explanation explanation
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
The Big Using Evidence | multiple pieces of evidence some evidence evidence unsupported
Question | I I _explanation
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
used irrelevant

~ Optional Marking Rubric

evidence used
=7 explains how evidence supports
iing science concepts

Reasoning mostly clear
with minor gaps

Limited reasoning connection

Mo clear reasoning

tful personal, community, and
fsystem solutions

Practical solutions in
most categories

Basic or incomplete solutions

Solutions missing or
unrealistic

flection with personal
iion

Clear reflection

Basic response

Minimal effort
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