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Laboratory testing shows elevated inflammatory markers, abnormal antibody activity, and| jigns
that the immune system may be attacking healthy tissues. However, no bacteria or viruses|fire
detected in blood cultures or tissue samples.

Health officials suspect a malfunction in the immune system—the body’s defense netwo
responsible for identifying and eliminating harmful pathogens while protecting healthy ce
When immune regulation breaks down, the body may mistakenly attack its own tissues.
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Full investigation
breakdown

Evidence Card 3 - No Active Infection
Blood cultures and viral panels show no bacteria or viruses present in
symptomatic patients

Test Neormal (Ne Infection) Patient Interpretation

Result | Results |

Blood Culture No bacterial growth Na growth No bloodstream
after 48-72 hours | detected | bacterial infection

White Blood Cell Count | 4,000-11,000 cells/ul | 6,800 cells/uL | Within normal range
(wac) _ . .
PCR Viral Panel Negative Negative No detectable viral RNA
(Respiratory viruses) | |
Procalcitonin (bacterial | < 0.1 ng/mL 0.06 ng/mL No evidence of bacterial
marker) infection

Detective Prompt: If no pathagen is found, w'h at could be 1i=iggering immune
activation?

Evidence Card 4 - Joint Swelling & Pain
Imaging shows inflammation in joint linings without mechanical injury.

Inflamed Synovium

Detective Prompt: How can immune cells cause joint damage

Evidence Card 5 - Flare-Up Pattern
Symptoms worsen during periods of stress and then partially improve.
Detective Prompt: How might regulation failure lead to recurring flare-

10 Evidence Cards to Determine Culprit



HOW THIS ACTIVITY HELPS YOU

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

Y Drives high engagement while stil ~ 1.Stepito the role of a Soierwe-Detect
. . 2.Examine real scieni |
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 ‘Reasoning. --

_ _ _ 6. Propose real solutions that matter
connections, and using CER to explain

Y% % % % The added images and graphs enhanced the activity. My
th e Im paCt on th e h Uuman bOdy an effective introduction to the topics. - Mystery Resource Buyer ’

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



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.



/ How the immune system normally protects the body

What W| " YOur / The difference between healthy, weakened, and
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Students Learn™ \/ \What autoantibodies are and why they are harmful

/ How chronic inflammation damages tissues and
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The Autoimmune Disorder Mystery

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

Case File #914 — The Autoimmune Disorder Mystery

Doctors are investigating a group of patients experiencing unexplained joint pain, chronic
fatigue, skin rashes, low-grade fevers, and organ inflammation. Some patients report symptoms
that flare up and then temporarily improve. Others develop long-term tissue damage despite
no active infection.

Laboratory testing shows elevated inflammatory markers, abnormal antibody activity, and signs
that the immune system may be attacking healthy tissues. However, no bacteria or viruses are
detected in blood cultures or tissue samples.

Health officials suspect a malfunction in the immune system—the body’s defense network
responsible for identifying and eliminating harmful pathogens while protecting healthy cells.
When immune regulation breaks down, the body may mistakenly attack its own tissues.

Autoimmune disorders have been linked to:

e Chronic inflammation

e Tissue damage

e Organ dysfunction

* Joint swelling and stiffness

e Fatigue and recurring symptom flare-ups
No single symptom explains the full pattern. What is clear is that the immune system is active—
but it may be targeting the wrong cells.

You are a science detective assigned to investigate this case.
Your Mission

e Explain how the immune system normally protects the body

e |dentify what causes autoimmune malfunction

s Describe how immune misidentification affects organs and tissues

* Propose solutions that regulate immune response and reduce damage
The body’s defense system depends on what you discover.

Part 2 — Background: What Is the Immune System?
Read the background information provided, then answer:

1. What is the immune system, and why is it important?

2. How is a healthy immune response different from a weakened or overactive one?

Part 1 — Mission Briefing & Case Overview
Students take on the role of science
detectives and are introduced to
autoimmune disorders, its impact on body
systems, and how It impacts health.

Part 2 - Background: Understanding the
Immune System & Autoimmune Disorders
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 in 1-2 sentences in the chart. . . Evidence Card 9 - Organ Function Changes
Summarize the evidence in your own words. Kidney and thyroid tests show mild dysfunction without infection.
Choose the ONE category that best fits each piece of evidence: . Test Normal Mild Infection Indicator | What This Indi
[J What causes it Range Dysfunction
) ] Result
L] Pathway Creatinine 0.6-1.3 | 1.4-18mg/dL | No elevated WBC | Mild reduced
O Its impact ::Kidnt:y , mg/dL kidney filtratio
. L . i i indi unction
What question does this evidence raise? Evidence Card 6 - Tissue Blopsy Findings .
Exampc:e Evidence Log Entry (Model response only — not related to this topic) Micrascopic analysis SHOWS immund:csts THtrating haaltny dism. B iood Urea 7-:/(1 SR Normal CRP/WBC | Reduced Kidne
- ‘ . v ‘ = Nk - ' Nitrogen (BUN) | mg/dL SEE e
This evidence suggests a cause because repeated stress without recovery can suppress immune ;:z . Healthy Tissue Free T4 0.8-18 [06  pyidence Card 4~ Joint Swelling & Pain
cell production. T (Thyroxine) ng/dL Imaging shows inflammation in joint linings without mechanical injury.
- e s z =
EV|dence # Kev Understandin\g ? { el T | - - Joint Inflammation - Synovitis
. S8 e Detective Prompt: How can immrr & i
1 N -;,'. . T e S
5 e e S :."' Inflamed Synovium
5+ “‘?* - e >
N i
3 Whios Bl e MONANGT R T ey
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4 Detective Prompt: What does immune cell infiltration indicate?

5

6

5 - - Detective Prompt: How can immune cells cause joint damage?

art 4 — Evidence Analysis

8

9

10

Students summarize each piece of evidence, identify

Part 4 - Suspect List: What Is Causing the Inmune Malfunction?
Rank the suspects from 1 (most responsible) to 5 (least responsible).
Each rank can only be used once.

what it reveals about the impact autoimmune

Genetic predisposition

Environmental trigger

disorders have on body systems, and generate

self-cells
Chronic inflammation

questions, building critical thinking and reasoning skills.




Evidence Card 3 — No Active Infection
Blood cultures and viral panels show no bacteria or viruses present in
symptomatic patients.

EVIDENCE CARDS

All Evidence Cards come In two versions -
With images and graphs and Without and

‘White Blood Cell Count | 4,000-11,000 cells/ul | 6,800 cel

(WBC)
PCR Viral Panel Negative Negative

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 :
lts impact on the human body ‘

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

Evidence Card 4 — Joint Swelling & Pain
Imaging shows inflammation in joint linings without mechanical injury.

Part 3 - Evidence Log

gr each Evidence Card, answer in 1-2 sentences in the chart.
garize the evidence in your own words.

e ONE category that best fits each piece of evidence:

Key Understanding

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

Genetic predisposition

imbalance

e odel response only — not related to this topic)
This evidence suUj because repeated stress without recovery can suppress immune

Suspect | Rank | Why You Ranked It This Way

Images

Graphs

Evidence Card 3 — No Active Infection
Blood cultures and viral panels show no bacteria or viruses present in
symptomatic patients

Test Normal (No Infection) Patient [ Interpretation
Result Results |
Blood Culture No bacterial growth No growth No bloodstream
after 48-72 hours detected | bacterial infection
White Blood Cell Count | 4,000-11,000 cells/ul | 6,800 cells/uL | Within normal range
{wBc) | ‘
PCR Viral Panel Negative Negative No detectable viral RNA
(Respi y viruses)
Procalcitonin (bacterial | < 0.1 ng/mL 0.06 ng/mL No evidence of bacterial
e infection

i:rompt: If no pathogen is found, what could be t‘riggering immune

Card 4 — Joint Swelling & Pain
ws inflammation in joint linings without mechanical injury.
Prompt: How can immune cells cause joint damage?

Card 5 - Flare-Up Pattern
5 worsen during periods of stress and then partially improve.
#Prompt: How might regulation failure lead to recurring flare-ups?

Card 6 — Tissue Biopsy Findings
ic analysis shows immune cells infiltrating healthy tissue.
Prompt: What does immune cell infiltration indicate?

Card 7 — Genetic Markers
I\are specific immune-related gene variations linked to autoimmune

Prompt: How might genetics influence immune misidentification?

Text
Only




Part 5 — Suspect List

Students rank possible issues, defend their
choices, and determine which suspect is most
e — responsible for the problem inside the human

é}}?ﬁ%r - Immune activation - Antibody production - Tissue inflammation b O d y .
- Part 6 — Pathway Tracking
o s T 3, i, e Students trace how autoimmune disorders

lead to other health problems that affects the
body.

Part 7 — Impact Analysis

Students analyze how autoimmune disorders

affects organs, cells, and the whole body, using
evidence from the case to support their answers.

Impact on the Whole Body



Com

Part 8-10

munity / School Actions

Medical or Health System Actions

Part 10 — Reflection

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.



Understanding the Immune System and Autoimmune Disorders

The human body is constantly exposed to germs such as bacteria, viruses, and other pathogens. To stay
healthy, the body relies on a complex defense network called the immune system. The immune system

is made up of white blood cells, antibodies, lymph nodes, and signaling molecules that work together to
detect and destroy harmful invaders. White blood cells identify threats, antibodies attach to specific

pathogens, and lymph nodes help filter and coordinate immune responses. When functioning properly,
this system protects healthy tissues while eliminating infection

A healthy immune response follos
activate and attack th

mune cells recognize a threat. Next, they
is eliminated, the immune response decreases

Teacher Answer Key and the body.s tial. It allows the body to defend itself without
Part 2 — Background Questions causing =dness, swelling, or warmth—is part of this protective
1. Whatis the immune system, and why is it important? : e ed areas. However, inflammation should decrease once the
The immune system is the body’s defense network mas ~
antibodies, lymph nodes, and signaling molecules th7
pathogens whlle'protecting healthy 't,nssues. ane system becomes weakened or overactive. A weakened immune
2. How is a healthy immune response different from a w Part 5 — Sample Pathway infecti tectively. Thi lead to fr il Fa—
A healthy immune response eliminates threats and t Genetic predisposition = Immune misidentification - Autoantibody production - Tissue ate infections effectively. This can lead to eq‘“‘”? ' l.'IESSES, —
weakened response fails to eliminate infections effe: inflammation -> Organ dysfunction ons that return repeatedly. On the other hand, an overactive immune response may
response attacks healthy tissue and causes inflamma sody’s own healthy tissues. When the immune system mistakenly identifies normal cells as
3. Why are immune-related problems difficult to detect Part 6 — Impact Analysis l, it may produce autoantibodies—antibodies that target the body itself instead of pathogens.
Early symptoms such as fatigue or mild inflammatior Organs: Joints, thyroid, kidneys, and skin may become inflamed and damaged. is type of malfunction is known as an autoimmune disorder.
mistaken for stress or routine illness before autoimn Cells: Antibodies bind to healthy cell proteins, triggering destruction.
Whole Body: Chronic inflammation reduces energy, slows recovery, and affe In autoimmune conditions, immune cells remain activated even when no infection is present. Instead of
Part 3 - Evidence Log - Key Points systems. returning to a resting state, they continue releasing signaling molecules that promote inflammation.
Evidence # Key Understant Part 7 - The Big Question Elevated inflammatory markers in blood tests often indicate this ongoing immune activation. Over time,
- Th'_s ewdence-sug.gests an i""?ad_ because ele The disorder developed because the immune syss persistent inflammation can damage tissues and organs. For example, immune cells may infiltrate joints,
indicate ongoing immune activation. pathogens and the body’s own healthy ti causing pain and swelling, or target organs such as the thyroid, skin, or kidneys. This chronic immune
2 This evidence suggests a cause because autoa - X ¥ .o e - . . . ..
of healthy tissue caused repeated tissue damage, le
3 This evidence suggests a pathway because im ; : . o
s e ggesisa patway Part 8 — Sample CER Rubric Names: Date: has built-in
infection. Claim: Section Criteria Level 4 Level 3 Level 2 Level 1 break down
4 This evidence suggests an impact because imt " . " ) . Part2- Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct Answers are ! r
infl . 88 | P The main cause of the health prob aentification of healthy tissues Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or . Between flare-
inflammation. triggered by genetic and regulatory { Questions | Concepts vocabulary Inaccurate se a person’s risk
5 This evidence suggests a pathway because rej Evidence: Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading | Does not reference 'pe :
flare-ups. N . o . from Reading background reading to support answers | most answers reading perience this type
6 Thi id st . ctb . Autoantibodies wer"f' dete‘:te'd targeti \ t'srsue proteins. Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most rw symptorns such
5 @vidence suggests an Impaci Decause i Symptoms improved with immunosuppressive medication. of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides .
tissue. Reasoning: explains reasoning with clear explanations | incomplete little explanation appear minor.
7 This gvidence s_mggests a cause because genet The presence of autoantibodies indicates that immune cells are attacking self-tissue. tl::gzg;ganuﬁ: Consistent, precise scientific vocabulary x:arzsl:::e scientific ;n;t;:l;:;lnconsnstent Il:ll:r:umazl:clentlﬁc autoimmune
au!:olwm.mune risk. : : Improvement with immune suppression confirms that overactive immune signaling—not - nking & Ranking is logical and fully supported | Ranking is mostly logical | Ranking is partially supported | Ranking lacks n becomes more
8 This evidence suggests an impact because infl infection—is responsible. Chronic immune activation leads to inflammation, tissue damage, and ation with case evidence with some evidence but reasoning is weak evidence or logical often needed to
energy levels. i- o ffe support reasoning
9 Thi "EV'd + . ctb multi system oleg Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or
IS eviagence suggesis an impact because org pathway showing how the problem with minor gaps accurate connections inaccurate
immune targeting. Part 9 - Solut aads through the body ulated immune
10 This evidence suggests a cause because reduc Personal: Ma h explanation of system-level E:plair:;: most effects Partial understanding Llrrl';itedta . E tias inthe
- correctly understanding Il
symptoms. Community: ' ellular impact Mostly accurate Basic or incomplete Inaccurate or missing otective role shifts.
Medical: Mo explanation explanation explanation functi
Part 4 - Sample Ranking therapies. all health General connection Limited connection No clear connection sd n :’Oﬂ. |
_ .. s s made raers develop
1 Immupe mISl.dEﬂtl.ﬂ.Catlon of self-cells ‘ ‘ _aing Clear explanation using | Basic explanation with limited | Minimal or
2 - Genetic predisposition Part 10 - Refl / some evidence evidence unsupported
3 - Environmental trigger One thing tha explanation
4 - Chronic inflammation How the imm /,Aﬁfi:alh.r accurate Clear but si_:mewhat Claim present but vague tl_aln_1 unclear or
One change | general claim missing
5 —Hormonal/regulatory imbalance Zlevant pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or
Encourage eal 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
e Thoughtful personal, community, and Practical solutions in Basic or incomplete solutions | Solutions missing or
e . medical/system solutions most categories unrealistic
7
rifloughtlulness 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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