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Case File #8632 = The Oxygen Delivery Crisis Mystery !
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Health officials suspect a breakdown in oxygen delivery—the process by which oxygiin moves
from the lungs through the blood to cells throughout the body. When oxygen delivelly does not
function properly, cells cannot produce enaugh energy, even when breathing appegirs normal.
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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
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Interpretation & Recording Data
10 Evidence Cards to Determine Culprit




HOW THIS ACTIVITY HELPS YOU

> Saves prep time Wlth 2 fully structured, . o 5 BT INVECTIGATION
print-and-go investigations. Students:

> Drives high engagement while still L. Step into the role of a Scignee
meeting academic goals as students are ¢ world. ‘
interested in what they’re doing. 3.Track the hidden pathways of the Oxygen
_ _ _ Dellvery Crisis. | *

Y>> Builds deep understanding with real-
world relevance as the students

analyze real evidence, make ‘Reasoning.

: . . 6. Propose real solutions that matter.
Con neCtlonS1 and USI ng C E R to eXplaI 1 Y% % %% The added images and graphs enhanced the activity. My

students were engaged and motivated during the case study, and it was

the |m paC'[ on the hu mall bOdy an effective introduction to the topics. - Mystery Resource Buyer 99




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

“ RUBRIC CARDS

M
Ak

FULL
ANSWER KEY

v ¥

\
N

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

How oxygen normally travels from the lungs to
body cells

Why oxygen delivery depends on red blood cells
and circulation—not just breathing

How impaired oxygen transport limits cellular
energy production (ATP)

Why muscles, the brain, and recovery are
especially sensitive to low oxygen levels

How lactic acid buildup signals reduced oxygen use
in cells

How oxygen delivery affects temperature regulation
and endurance

Why oxygen delivery problems are difficult to detect
early

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

QAQQ QK




The Oxygen Delivery Crisis Mystery

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

Case File #632 — The Oxygen Delivery Crisis Mystery

Doctors and health clinics are reporting an increase in patients experiencing fatigue, shortness
of breath during mild activity, dizziness, headaches, and difficulty concentrating. Some patients
report muscle weakness and slow recovery after exercise, even though they are breathing
normally. Medical tests show that oxygen levels in the air and lungs appear normal, yet body
tissues are not receiving enough usable oxygen.

Health officials suspect a breakdown in oxygen delivery—the process by which oxygen moves
from the lungs through the blood to cells throughout the body. When oxygen delivery does not
function properly, cells cannot produce enough energy, even when breathing appears normal.

Oxygen delivery problems have been linked to:

¢ Reduced oxygen transport in the blood

e Poor circulation to body tissues

» |Inefficient oxygen release to cells

« Low energy production (ATP)

« Widespread fatigue and organ stress
No single symptom explains the full problem. What is clear is that when oxygen fails to reach
cells efficiently, multiple body systems are affected.

You are a science detective assigned to investigate this oxygen delivery crisis.

Your Mission
» Explain how oxygen is normally delivered to body cells
« Identify what disrupts oxygen transport and delivery
« Describe how reduced oxygen affects cellular energy and body systems
» Propose solutions that support healthy oxygen delivery

Part 2 — Background: How Is Oxygen Delivered to Cells?
Read the background information provided, then answer:
1. How does oxygen normally travel from the lungs to body cells?

2. How is normal oxygen delivery different from impaired oxygen delivery?

3. Why are oxygen delivery problems difficult to detect early?

Part 1 — Mission Briefing & Case
Overview

Students are introduced to the oxygen
delivery crisis and how It impacts health
and take on the role of science detectives.
Part 2 - Background: What Oxygen
Delivery?

Students read a short background
passage and answer guiding questions to
build foundational understanding before
analyzing evidence.



Part 3 - Evidence Log
Students begin examining the evidence cards and

record key information, observations, and insights in

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. t h e I r e VI d e n C e | O Blood tests show elevated lactic acid levels at rest and after mild activity.
« Choose only one category that best fits each piece of evidence. " et ettt i

Evidence Card 9 - Increased Lactic Acid

. Typecal Individuals
D What causes it . mm Patients with Elevated Lactic Acid
[ pathway 5
O its lmpacT: o ) Evidence Card 10 - Temperature Regulation Issues g5
« What question does this evidence raise for you? Patients struggle to maintain normal body temperature during activity or in cool i
Example Evidence Log Entry (Model response only — not related to this activity): environments. 3
This evidence suggests an impact because reduced oxygen delivery limits energy production in o St mprtre oy Aty s Sody Femparstre e o Cool Exviommans ; ‘
cells. g w3 D mm—— = g
Evidence ” Kev \Understa‘nding § = = g - ! Vidence Card 5 = Poﬂr Cil‘culﬂtion
1 e i ests show reduced blood flow to certain body regions.
§ r gy
§ e H 0 % 3lood Flow Test Results:
2 ) ol Siman - - e Test Indicator Healthy Level | Reduced Blood Flow What This Indicates
— ey T ™ =r-ewrermm —_— — etective Promet: gl 0od Pressure (mmHg) ~120/80 < 90/60 mmHg Reduced force pushing
e - mmHg (regional blood through vessels
3 Detective Prompt: hypoperfusion)
2 How is oxygen delivery connected to heat and energy production? Peripheral Oxygen 95-100% 85-929% Less blood reaching
Saturation (fingers/toes) extremities
5 Ankle-Brachial Index (ABI | 1.0-1.3 <09 Reduced blood flow to
— blood flow to legs) legs
6 Skin Temperature Warm, normal | Cool to touch Poor circulation in
u u (extremities) affected areas
! Part 4 — Evidence Analysis ==
1ow does circulation affect oxygen delivery?
8
9

g Students summarize each piece of evidence,

Part 4 — Suspect List: What Is Disrupting Oxygen Delivery?
Rank the suspects from 1 (most responsible) to 5 (least responsible).

B e T — identify what it reveals about the oxygen delivery

Reduced red blood cell
function
Poor blood circulation

crisis, and generate questions, building critical

release to cells
Lung-blood exchange
problems

e thinking and reasoning skills.




EVIDENCE CARDS

All Evidence Cards come In two Versions - S,
With images and graphs and Without and

can be printed or projected as needed. Note: Graph S
Both contain data tables.

Detective Prompt: Evidence Cards — No Images
How does oxygen delivery affect recovery?

n
Students analyze each Evidence Card and
Evidence Card 9 - Increased Lactic Acid Patients breathe normally, and lung exams show adequate airflow.

Blood tests show elevated lactic acid levels at re Lung Function Test Results:
Blood Lactic Acid Levels After Mild Acti Test Indicator Typical / Healthy Patient Interpretation

record the following in their Evidence Log P N R
1. Summarize the evidence in their own words.

2. Determine what this evidence suggests | —
What causes it e

Detective Prompt: Level Delivery

P Blood | 88-92% L ied by blood
What does lactic acid buildup suggest about oxy I_e::k | €35 Oxygen carried by bloo

Pathway Eowe
Its impact on the human body Text & ®°

3. Explain what question(s) this evidence raises

for them? On ly

Images

(Minutes

lime

FVC (% predicted) >80% [ 90-100% Normal lung capacity
Lung Sounds (exam) Clear Clear Adequate airflow, no
wheezing

FVC is the total amount of air a person can forcefully breathe out after taking the
deepest breath possible.

Detective Prompt:

Why might breathing appear normal even when oxygen delivery is reduced?

Blood Lactic Acid Level (mmaol/L)

e from blood into tissues?




Part 5 — Suspect List

Students rank possible issues, defend their
choices, and determine which suspect IS most
oo vt e Sy oot et o e o, responsible for the problem inside the human

Air = Lungs - Blood - Cells - Energy Production
Example:

et body.

Part 6 — Pathway Tracking

e L Gy dents trace how the oxygen delivery crisis

leads to other health problems that affects the
body.

Part 7 — Impact Analysis

Students analyze how the oxygen delivery crisis
affects organs, cells, and the whole body, using

evidence from the case to support their answers.

Impact on the Whole Body
How can poor oxygen delivery affect overall health and daily activities?



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

Background Reading: Oxygen Delivery in the Human Body
Oxygen is essential for everyday life. Every movement, thought, and bodily process depends on

oxygen reaching the body’s cells. People breathe in oxygen from the air, but breathing alone is
u e a c e r n swe r e not enough to keep the body functioning. Oxygen must be transported through the body and
delivered to cells so they can produce the energy needed to survive.

Oxygen enters the body through the lungs during breathing. Inside the lungs, oxygen moves
from tiny air sacs called alveoli into nearby bload ce in the blood, oxygen attaches to
red blood cells. These cells contais n that binds oxygen and allows it to be
carried efficiently i ory system then transports oxygen-rich
blood to tisg

Teacher Answer Key
Part 2 - Background Questions
1. How does oxygen normally travel from the lungs to body ce!-> '
Oxygen moves from the lungs into the blood and is ca”
tissues. :
2. How is normal oxygen delivery different from impairet
Normal delivery supplies cells with enough oxygen fc Part 6 — Impact Analysis
impaired delivery limits oxygen reaching cells.

3. Why are oxygen delivery problems difficult to detect e
Breathing may appear normal while internal oxygen |

orks smoothly. Red blood cells travel through blood

dy tissues. Cells use this oxygen during cellular respiration to
provides energy for cellular activities. When oxygen delivery is
ently, the brain stays alert, and the body can maintain stable

overy after activity.
« Organs: Organs lose function when oxygen delivery is limited.
« Cells: Cells cannot produce enough ATP without oxygen.

S =d oxygen delivery occurs when oxygen does not reach body cells efficiently, even if
« Whole Body: Energy loss affects endurance, thinking, and recovery.

preathing appears normal. Problems can occur at several points along the pathway. Red blood

Part 3 - Evidence Log — Key Points _ cells may not carry oxygen effectively, circulation may be reduced, or cells may struggle to use
: Part 7 — The Big Question ¥r '
Evidence # Key Understanc Normal breathing still led to oxygen shortage because oxygen transport an the oxygen they receive. When oxygen delivery is limited, cells cannot produce enough ATP,
1 :’h:s f\:ldence suggests a pathway because br preventing cells from receiving the oxygen needed for energy prod leading to fatigue, weakness, and poor organ performance.
alls later.
2 This evidence suggests an impact because tiss _
Svaan Zlarit 8 - CER (Sample) Oxygen delivery problems can affect many body systems. Muscles may tire quickly because
: aim: - . s
3 This evidence suggests an impact because mu G ialn eaiies of the clale b padiioad.a they cannot generate enough energy. The brain is especially sensitive to low oxygen levels,
4 This evidence suggests an impact because brz Bvidence: wehich fan caniea dissinace handachac and difficulbe cancanteatine Danae ~vygen delivery can
suPpIy.I : Low tissue oxygen levels anc te temperature.
5 This evidence suggests a cause because circul Reasoning: Rubric Names: Date:
6 This evidence suggests a pathway because ox ; - : Section Criteria Level 4 Level 3 Level 2 Level 1 ‘ .
efficiently. Without efficient APRREPOIY O b L normal. Part2- Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct Answers are ea I‘|\V. Breath'ng
. " Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or
7 This evidence suggests a cause because red b Part 9 — Solutions Quech:iuns Concepts vocabvul:r';- ¢ ’ inaccu;:ate problems occur
8 This evidence suggests an impact because rec « Personal: Support cardiova 1 health. Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading Does not reference t. The bOdy Can
delivery. . o . from Reading background reading to support answers | most answers reading signs of trouble.
9 This e ry dence suggests a cause because lactic = Comfnunlt!r. Promote ph\rSI and healt.h education. Part3- Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most B
: b TR Igg ! « Medical: Diagnose and treat oxygen transport disorders. Evidence | of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides
mild activity indicates low oxygen use. Log explains reasoning with clear explanations | incomplete little explanation s. As energy
10 This evidence suggests an impact because he: _ Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific .
availability Part 10 - Reflection (Sam,ple}‘ Language vocabulary vocabulary language 1rstand|\ng how
: One t"""S that surprised me in this case was: Part 4 - Ranking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks th|ng dO‘ES not
That normal breathing does not always mean cells are getting enough oxygen. Suspect Justification with case evidence with some evidence but reasoning is weak evidence or logical .
Part 4 - Suspect Ranking (Sample) One change | would make after learning this information is: Ranking support reasoning is important to
High Responsibility: & i i i 2 Part 5— Cause-and- Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or
g de . t\:j AR | would pay more attention to habits that support healthy circulation and oxygen delivery. pathway | Effect pathway showing how the problem with minor gaps scauratEconnectons Inaccurabe
= educed re . 00 .ce unction Tracking Connections spreads through the body
» Poor blood circulation Part 6— Organ-Level Therough explanation of system-level Explains most effects Partial understanding Limited
Moderate Responsibility: Impact Understanding | effects correctly understanding
! - Analysis Cellular Clearly explains cellular impact Mostly accurate Basic or incomplete Inaccurate or missing
e Impaired oxygen release to cells Wilevstaidie o v St aiion Sitiati
Lower Responsibility: Whole-Body Strong connection to overall health General connection Limited connection No clear connection
e Lung-blood exchange problems Impact made
@ I.ong-term stress factors 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 . _explanation
Part 5 — Sample Pathway Part 8- Claim Clear, specific, scientifically accurate Clear but somewhat Claim present but vague Claim unclear or
Normal breathing = Poor circulation - Reduced oxygen deli 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
. . ' [system solutions most 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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