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A complete student case file

with guided worksheets for

every step of the investigation.

10 detailed evidence cards
based on real iImmune system

breakdown research and real-

world examples that include
Images, graphs, and text.
A full teacher answer key
AND marking rubric with
sample responses.
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10 Evidence Cards

Full investigation
breakdown

Evidence Card 8 - Enlarged Lymph Nodes
Physical exams reveal swollen lymph nodes during minor infections.
v

Detective Prompt:
What role do lymph nodes play in immune response?

Evidence Card 9 - Delayed Wound Healing

Minor cuts take longer than 14 days to fully close.
Detective Prompt:

How does immune function support tissue repair?

Evidence Card 10 — Reduced Antibody Response
Follow-up tests show weaker-than-expected antibody production after infection.

Detective Prompt:
Why are antibodies important for long-term immunity?

g Data
to Determine Culprit



HOW THIS ACTIVITY HELPS YOU

Y>> Saves prep time with a fully structured,
print-and-go Investigations.

Y>> Drives high engagement while stil
meeting academic goals as students are
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 ’

10-PART INVESTIGATION

Students:
1. Step into the role of a Sglefice ©

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.



What Will Your
Students Learn?

FULLY EDITABLE AND READY-
TO-GO INVESTIGATION

S ittt e e

“ RUBRIC CARDS

0 (T
R

FULL
ANSWER KEY

e

Y% % This is very well crafted and it great to use for a subplan but

also when | am in-class with students. They enjoy the detective layer of the

work and it kept the students engaged. - Mystery Resource Buyer

/) How the immune system protects the body

V) The role of white blood cells and antibodies

(¥) Why inflammation must be carefully regulated

@ How chronic stress affects immune signaling

/) Why sleep supports immune repair

% How vitamins and minerals support immune cell
production

@ Why chronic inflammation damages healthy
tissue

(/) How immune dysfunction affects multiple organ
systems

@ Why immune problems are difficult to detect
early

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



The Immune System Breakdown Mystery

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

Case File #927 — The Immune System Breakdown Mystery

Healthcare providers are reporting an increase in patients experiencing frequent infections,
slow recovery from illness, persistent fatigue, swollen lymph nodes, and recurring fevers. Many
patients report no major injuries or chronic conditions, yet their bodies seem unable to fight off
common pathogens effectively.

Laboratory reports show abnormal white blood cell counts, prolonged inflammation, and
delayed immune response. In some cases, minor infections develop into more serious
complications.

Health officials suspect that the immune system is not functioning properly. When immune
defenses become weakened, delayed, or overactive, the body struggles to maintain internal
balance and protect against harmful invaders.

Immune system dysfunction has been linked to:
* Frequent infections
« Prolonged illness
¢ Chronic inflammation
+ Slower healing
» Fatigue and weakness
¢ Increased risk of complications

No single symptom explains the entire pattern. What is clear is that when immune regulation
fails, multiple body systems are affected. You are a science detective assigned to investigate
this immune system mystery.

Your Mission
¢ Explain how the immune system protects the body
« |dentify what factors may be weakening immune defenses
« Describe how immune breakdown affects organs and cells
e Propose solutions to restore immune balance

The body’s defense system depends on what you discover.

Part 2 - Background: How Does the Immune System Work?

Read the background information provided, then answer:
1 What ic the immune svetem and whv ic it important?

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

Part 2 - Background: Understanding the
Immune System and Body Defense
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.
1. Summarize the evidence in your own words.
2. Choose the one category that best fits each piece of evidence.
[J Cause
0 pathway
O Impact
3. What question does this evidence raise for you?

Example Evidence Log Entry (Model response only)
This evidence suggests an impact because low white blood cell production reduces the body’s
ability to fight infection.

Evidence # Key Understanding

=
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=
o

Part 4 - Suspect List: What Is Causing the Immune Breakdown?
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

Chronic stress exposure

Poor nutrition

Sleep deprivation

Underproduction of white
blood cells

Persistent inflammation

their evidence log.

Evidence Card 10 - Reduced Antibody Response

Follow-up tests show weaker-than-expected antibody production after infection.

300

viels

Antibody Le

Infection
Weeks After Infection

Detective Prompt:
Why are antibodies important for long-term immunity?

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

record key information, observations, and insights in

Evidence Card 1 - Abnormal White Blood Cell Count
Blood tests show reduced total white blood cell (WBC) counts below the normal r

4,000-11,000 cells/pL.

Group Tested WEC Count Clinical What Thi:
(cells/pL) Classification
Healthy Individual 4,000-11,000 Normal Range Proper immu
Mild Leukopenia 3,000-3,999 Below Normal Reduced imn
Moderate 2,000-2,999 Low Increased inf
Leukopenia
Severe Leukopenia | < 2,000

Evidence Card 8 - Enlarged Lymph Nodes

Detective Prompt:

How do white blood cells protect the boi

Part 4 — Evidence Analysis

Physical exams reveal swollen lymph nodes during minor infections.
Y '

Detective Prompt:
What role do lymph nodes play in immune response?

Students summarize each piece of evidence, identify

what it reveals about the impact immune system

breakdown has on body systems, 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

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

Evidence Card 8 - Enlarged Lymph Nodes
Physical exams reveal swollen lymph nodes during minor infections.

B

S

Y

Detective Prompt:
What role do lymph nodes play in immune response?

Evidence Card 9 - Delayed Wound Healing
Minor cuts take longer than 14 days to fully close.
Detective Prompt:

How does immune function support tissue repair?

Evidence Card 10 - Reduced Antibody Response
Follow-up tests show weaker-than-expected antibody production after infection.

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.

hoose the one category that best fits each piece of evidence.

wody Levels

Antil

s evidence raise for you?

odel response only)

Detective Prompt: Key Understanding

Why are antibodies import

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

ct because low white blood cell production reduces the body's

Images

Graphs

Evidence Cards — No Images

Evidence Card 1 - Abnormal White Blood Cell Count
Blood tests show reduced total white blood cell (WBC) counts below the normal range of
4,000-11,000 cells/pL.

Group Tested 'WEC Count Clinical What This Indicates
| | (eells/pL) Classification
_ Healthy Individual | 4,000-11,000 | Normal Range | Proper immune function |
Mild Leukopenia | 3,000-3,999 | Below Normal | Reduced immune defense |
Moderate 2,000-2,999 Low Increased infection risk
Leukopenia | |
Severe Leukopenia | < 2,000 Critically Low High risk of serious

| infections

mpt: )
k blood cells protect the body from infection?

ird 2 - Frequent Infections
jort repeated respiratory and skin infections within short periods.

mpt:
'loeq uent infection suggest about immune defense?

rd 3 - Slow Recovery Time

ral ilinesses last longer than typical recovery periods.
Prompt:

mmune response speed matter for recovery?

iow chronically elevated cortisol levels.

F 4 - Elevated Cortisol Levels
Day Normal Cortisol Range = Patient Lab Result [

Interpretation

R | (pe/dL) | (ng/dL)
morning | 10-20 pg/fdL 28 pg/fdL Above normal morning
R | | | range
R | 5-15 pg/dL | 22 pgfdL | Elevated
| 3-10 pg/dL 18 pg/dL | Elevated
ight <5 pg/dL 16 pg/dL Abnormally high at
| | might

mpt:
g-term stress hormone release affect immune function?

Suspect | Rank |
Chronic stress exposure

Why You Ranked It This Way

Poor nutrition
Sleep deprivation
| Underproduction of white

blood cells
Persistent inflammation

Text
Only




Your Turn:

How did immune system breakdown develop into a serious, body-wide health problem?

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 the breakdown of the
Immune system leads to other health problems
that affects the body.

Part 7 — Impact Analysis

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



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.



Understanding the Immune System and Body Defense

The human body is constantly exposed to microorganisms in the environment. Bacteria, viruses, fungi,
u e a c e r n swe r e and other pathogens can enter through the air we breathe, the food we eat, cuts in the skin, or close
contact with others. To protect itself, 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, specialized
tissues, and chemical signaling molecules that work together to detect and destroy harmful invaders
while protecting healthy body cells.

.e. These cells circulate in the bloodstream and

White blood cells pla

Teacher Answer Key travel through ogens. When a threat is detected, white blood cells
Part 2 — Background Questions identify fz ¢ them. Some white blood cells directly destroy
1. Whatis the immune system, and why is it important? pat o os. Antibodies are specialized proteins that attach to specific
The immune system is the body’s defense network r- on. Lymph nodes act as filtering stations where immune cells
antibodies, lymph nodes, and signaling molecules’ ate their response
pathogens while protecting healthy tissues. P :
2. How is a healthy immune response different from : Part 5 — Sample Pathway . . . . . .
A healthy immune response detects threats quickl Chronic stress - Elevated cortisol = Suppressed immune signaling - Frequent infections ponse, detection happens quickly. The immune system recognizes the invading
and then returns to normal. A weakened response ..es the appropriate immune cells, eliminates the threat, and then reduces its activity
effectively, while an overactive response causes e Part 6 — Impact Analysis ection is cleared. This balance is important. After the pathogen is removed, inflammation
damage-. ) Organs: Increased infections strain respiratory, digestive, and skin systems. eases and tissues return to normal. A well-regulated immune system protects the body without
3. Why are immune-related problems difficult to dete Cells: Immune cells cannot properly identify or destroy pathogens. causing unnecessary damage
rly symptoms such as fatigue or mild infections . ; PR o . .
Early Whole Body: Recovery slows, inflammation increases, and overall resilience d

minor illness before deeper immune imbalance be

Part 7 - The Big Question However, immune function can become disrupted. A weakened immune response may occur when the

Part 3 - Evidence Log - Key Points Immune imbalance disrupted the body’s ability to detec body does not produce enough white blood cells, when antibody production is reduced, or when
Evidence # _ Key Underst: Chronic stress, poor sleep, and nutrient deficiencies immune signaling is suppressed. Chronic stress, poor sleep, and nutrient deficiencies can interfere with
1 This evidence suggests a cause because low wi suppressed signaling pathways. Over time, immune cell production and communication. Elevated cortisol levels, a stress hormone, can suppress
defense » »
2 This evidence suggests an impact because freq weakened multiple systems, leading ' o - o ) ' """ ystrugglesto e"mir_‘ate
immunity. Part 8 — CER ayed wound healing,
3 This evidence suggests an impact because prol arte= Rubric S L
response Claim: Section Criteria Level 4 Level 3 Level 2 Level 1
- - : W N . 5 ; Part2- Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct Answers are
4 This evidence suggests a cause because elevat The main cause. of the Il"l".lmulr'le b ession linked to stress, poor Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or ive immune response
5 This evidence suggests a cause because inadec sleep, and nutrient deficiencies. Questions | Concepts vocabulary inaccurate p
production. Evidence: Use of Evidence | Consistently uses information from the | Uses reading to suppert | Limited reference to reading Does not reference hronic inflammation can
= s ‘ Low white blood cell counts and elev: ol levels. from Reading background reading to support answers | most answers reading
6 This ewd?nce suggests a cause because nutrie: infecti d del d . Part3- Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most mmatow markers, and
and repair. Frequent infections and delayed reco times. of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides
7 This evidence suggests a pathway because chr Reasoning: explains reasoning with clear explanations | incomplete little explanation
over time. The evidence shows that immune cell production and signaling were disrupted. Elevated Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific £ id inf
" " P . . . A el . Language vocabulary vocabulary language tieue, mild infections
8 This eV]dence suggests an impact because swo cortisol suppresses immune response, and nutrient deficiencies limit immune cell function. - nking & Ranking is logical and fully supported | Ranking is mostly logical | Ranking is partially supported | Ranking lacks gue, : ’
ac‘_"’at‘_°"' - Together, these factors reduce pathogen defense and prolong illness. ation with case evidence with some evidence but reasoning is weak evidence or logical ecause early immune
9 This evidence suggests an impact because heal i support . reasoning may go unnoticed for
response. Part 9 — Solu Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or . b d
10 This evidence suggests a cause because reduce o At pathway showing how the problem with minor gaps accurate connections inaccurate ry proteins, or antibody
. ersona | aads through the body
protection.

h explanation of system-level Explains most effects Partial understanding Limited

correctly understanding
I ellular impact Mostly accurate Basic or incomplete Inaccurate or missing une regulation WOI'kS
explanation explanation explanation .
all health General connection Limited connection Mo clear connection mation resolves at the

L) ts can spread

Improve slee
Community
Promote wel
Medical or H
Screen for de

Part 4 — Suspect Ranking (Sample)
1 - Chronic stress exposure
2 - Poor nutrition

3- Sleep deprivation ‘ . _aing Clear explanation using | Basic explanation with limited | Minimal or .
4 — Underproduction of white blood cells - some evidence evidence unsupported d what disrupts them—
. ; . Part 10 - Ref v _ _explanation | ‘
5 - Persistent inflammation One thing th _atifically accurate Clear but somewhat Claim present but vague Claim unclear or Eakduwn'
g th 7~ general claim missing
How stress a /gre"va nt pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or
One change | _ce used used irrelevant

’ _carly explains how evidence supports | Reasoning mostly clear Mo clear reasoning

claim using science concepts with minor gaps

—————— > Thoughtful personal, community, and Practical solutions in Basic or incomplete solutions | Solutions missing or
4 medical/system solutions most categories unrealistic

Limited reasoning connection

Prioritize con;

#

«ﬂioughtlulness Deep reflection with personal Clear reflection Basic response Minimal effort

,/T & Insight connection

>



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

Thails TWF

for your interest _
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| am a real person and If
you have any guestions,
suggestions, or concerns,

please reach out. \’
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