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Part 1= Mission Briefing B Case Overview
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Case File #6523 — The Stress Response & Health Breakdown Mystery 1
Doctors and school health professionals are reporting an increase in patients experiencifs
frequent headaches, stomach pain, rapid heartbeat, difficulty sleeping, fatigue, irritabilig)
trouble concentrating- Some patients report feeling “on edge” most of the time, while otfe

hormone levels, increased heart rate and blood pressure during routine activities, and 5
that the body is remaining in 2 prolonged state of alert. !

Health officials suspect a breakdown in the stress response system—the body's natural §
reaction to challenges or threats, While short-term stress responses help protect the *:' s

1g-term or repeated stress can disrupt normal body functions and lead to health proje
attecting multiple systems.
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wped release of stress hormones
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*n and digestion
stermn function
lating emotions

No single sympto
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5 thie full problem. What is clegg at whe b Tesponse
STTRAEE UTn to balance, \ :

You are a science detective assigned to investigate this stress-related health
Your Mis-"
=4 response normally works
- stress response to remain activated
5 affects body systems
1t healthy stress regulation
srotecting long-term health,
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% Response?
vided, then answer:
nd what is its purpose?
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serent from long-term stress?

. ealth problems be difficult to detect 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 integumentary
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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 high engagement while still 1. Step into the role of a Science Detaetive
, , 2.Examine real scientific evigence from arocundthe
meeting academic goals as students are 4.
interested in What they’re doing. 3.Track the hidden pat ays of the Integumentary
_ _ _ System Disorder. | .)
> Builds deep understandlng with real- 4. Interrogate suspects (damaged skin barrier, /
environment, etc.) andidentify the main culprits./
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 the integumentary system is and why it IS
essential for survival

How the skin protects the body from pathogens
and prevents water l0ss

How sweating and blood flow help regulate body
temperature

Why damaged skin increases infection risk and
disrupts body balance

How chronic inflammation and environmental
exposure weaken skin function

Why integumentary system problems are difficult
to detect early

How to analyze medical-style evidence to identify

What Will Your
Students Learn?

FULLY EDITABLE AND READY-
TO-GO INVESTIGATION
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The Integumentary System Disorder Mystery

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

Case File #624 - The Integumentary System Disorder Mystery

Doctors and school health professionals are reporting an increase in patients experiencing
unusually dry or irritated skin, frequent rashes, delayed wound healing, abnormal body
temperature regulation, and increased sensitivity to infections. Some patients report
overheating easily, while others struggle to stay warm in cool environments. Medical records
show impaired sweat production, inflammation of the skin, and reduced effectiveness of the
skin’s protective barrier.

Health officials suspect a breakdown in the integumentary system—the body system that
includes the skin, hair, nails, sweat glands, and oil glands. This system plays a critical role in

protecting the body from pathogens, preventing water loss, and regulating body temperature.

When it does not function properly, multiple body processes can be disrupted.

Integumentary system disorders have been linked to:
« Loss of the skin’s protective barrier
e Disrupted temperature regulation
s Increased risk of infection
¢ Impaired wound healing
¢ Difficulty maintaining internal balance

No single symptom explains the full problem. What is clear is that when the integumentary
system fails to protect and regulate the body effectively, health problems can spread beyond
the skin itself.

You are a science detective assigned to investigate this body-system mystery.
Your Mission
e Explain how the integumentary system normally works
e |dentify what disrupts skin protection and temperature control
« Describe how integumentary system failure affects other body systems
e Propose solutions that support healthy skin function
The body’s first line of defense depends on what you discover.

Part 2 - Background: What Is the Integumentary System?
Read the background information provided, then answer:
1. What is the integumentary system, and what are its main functions?

2. How is healthy skin different from skin that is not functioning properly?

3. Why can integumentary system problems be difficult to detect early?

Part 1 — Mission Briefing & Case
Overview

Students are introduced to the stress
response and how It impacts health and
take on the role of science detectives.
Part 2 — Background: What is the
Stress Response?

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.
s Choose only one category that best fits each piece of evidence.
[J What causes it

dence Card 1 - Damaged Skin Barrier
n examinations show cracks, dryness, and irritation that weaken the skin’s
itective barrier, reducing its ability to block pathogens and prevent water loss.

their evidence log.

[ Pathway n Examination Results
O it impac e o s
7 H H H Cuts and scrapes take longer than normal to heal, leaving damaged skin exposed ' - #
e What question does this evidence raise for you? ot atanied ';eﬂods- € DT P in well-hydrated Batiar prevents water loss
Example Evidence Log Entry (Model response only — not related to this activity): ' Delayed Hewiing Leaves Skin Exposed Longer y Skin Dry, flaky surface Partially weakened | Increased water loss, mild
This evidence suggests an impact because damage to the skin barrier allows harmful organisms ] e esi — : — barrier : Ll
he bod il acked Skin Visible cracks or Woeakened barrier | Easier entry for pathogens,
to enter the body more easily. / X "
Evidence Key Understanding 2 ] itated / Rednes  Evidence Card 6 — Chronic Skin Inflammation
1 ’ 1 flamed Skin sensitiv Redness and swelling persist even without visible injury, showing ongoing
E ® i tective Prompt: inflammation that interferes with normal skin structure and function.
2 ’ 1y is the skin barrier il
S
3 o £ , , : , |
Days After ingury = = ]
4 Detective Prompt: ‘

Why is skin repair important for overall health?

7 Part 4 - Evidence Analysis -

How can long-term inflammation damage skin function?

(2]

- Students summarize each piece of evidence,

Part 4 — Suspect List: What Is Causing the Disorder?
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
Damaged skin barrier

identify what it reveals about the stress response,

Chronic skin inflammation

and generate questions, building critical thinking and

Impaired sweat gland function

Environmental exposure (dry
air, chemicals, UV)
Poor skin recovery or healing

reasoning skills.




EVIDENCE CARDS

All Evidence Cards come in two versions - ot pameimvaittase e S

body’s ability to release heat efficiently.
Sweat Production Comparison

With images and graphs and Without and =

Images

Sweat Rate

can be printed or projected as needed. Note: &= i

Detective Prompt:
How does sweating help regulate body temperature?

Both contain data tables.

Patlients overhgat 'e‘am.ly during ,acFMtv ol struggle b Evidence Card 4 - Temperature Regulation Problems
environments, indicating the skin is not regulating h . 1 . e .
Patients overheat easily during activity or struggle to stay warm in cool

n
Detective Prompt: environments, indicating the skin is not regulating heat effectively.
How does the skin help maintain stable body tempe Detective Prompt:

How does the skin help maintain stable body temperature?

Graphs

Evidence Card 5 - Delayed Wound Healing

[ ] [ | | | ||
Cuts and scrapes take longer than normal to heal, le
reCor e 1olowing In tneir eviaence Lo orexendd priods. Cienc Card - Oelayed Wound esing
g Lo O Dpasac Longer Cuts and scrapes take longer than normal to heal, leaving damaged skin exposed

Normal Healing —

Ouloyed ook - for extended periods.
Detective Prompt:

1. Summarize the evidence in their own words. .- -

2 Evidence Card 6 — Chronic Skin Inflammation

n | | 3
= . Redness and swelling persist even without visible injury, showing ongoing
e e rl I I I n e W a I S eVI e n C e S u e S S inflammation that interferes with normal skin structure and function.
] .
Detective Prompt:

How can long-term inflammation damage skin function?

] s 10 15

What causes it T ooy sy
Pathway

Its impact on the human body Tex

3. Explain what question(s) this evidence raises

for them? Only

e strongly to stimuli?

isk
water loss through the skin, making it harder to
nternal balance.

does the skin prevent excessive water loss?




Part 5 — Suspect List
Students rank possible issues, defend their
choices, and determine which suspect IS most

Part 5 — Pathway Tracking: How Does Skin Dysfunction Affect the Body?
s to show how integumentary system problems spread

o et e f@gpONSIible for the problem inside the human

Example:

Pathogens en mune response = Increased infection ris
Your Turn:
Choose one issue from the case and trace its pathway. O y
[

™ e, PAITE - Pathway Tracking
o Students trace how the stress response leads to
other health problems that affects the body.
Part 7 — Impact Analysis
_ Students analyze how the stress response
e evidune from the imestigation tosepiain T o wide Realfh concerm? aff e Ct S Or g an S, C e” S, an d th e Wh 0| e b 0 dy, 1 Si N g
evidence from the case to support their answers.



Part 8-10

Claim

Explain how your evidence supports your claim.

ommunity / School 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.
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Background Reading: The Integumentary System and Health

The integumentary system is a vital part of everyday life, even though it is often taken for granted. This
system includes the skin, hair, nails, sweat glands, and oil glands. Together, these structures form the
body’s outer covering and serve as the first line of defense against the outside environment. The
integumentary system protects the body from harmful organisms, helps regulate body temperature, and
prevents excessive water loss.

Full Teacher Answer Key

ironment. It blocks bacteria, viruses,
ding internal tissues from physical damage.
ount of water that escapes from the body.
or role in keeping the body stable and protected.

The skin acts as a protective barrier between the bod
and other pathogens from entering thek
The skin also helps prevs
When this barris

Teacher Answer Key ystem helps regulate body temperature. Sweat glands

Part 2 — Background Questions varm, allowing heat to escape as the sweat evaporates. Blood
1. What is the integumentary system, and what are its r

The integumentary system protects the body, regul

water loss. Part 4 — Suspect Ranking (Sample)
2. How is healthy skin different from skin that is not fur High Responsibility: . . .
Healthy skin forms a strong barrier and regulates te « Damaged skin barrier - When the skin barrier is compromised, it allows pathogens, » well-hydrated, and able to repair itself quickly. It forms a strong barrier,
allows infection and heat imbalance. irritants, and water loss to occur, leading to widespread health effects. at efficiently, and responds appropriately to temperature changes. When the
3. Why are integumentary system problems difficult to « Chronic inflammation — Ongoing inflammation damages skin tissue over time and entary system is functioning properly, small cuts heal quickly, irritation is limited, and the risk of
Early skin damage may appear mild before leading ' prevents normal repair and protection. ection remains low.

Moderate Responsibility:

* Impaired sweat function - Reduced or uneven sweating limits the bod Skin that is not functioning properly behaves very differently. Damage to the skin barrier can allow

":’t‘ : - Evidence Log — Key Points T T—— Lower ;:S:::::i;;ni::frature effectively. pathogens to enter the body more easily and increase water loss. Impaired sweat production can
WrShes Y RGNS y . interfere with temperature regulation, causing the body to overheat or struggle to stay warm.
L. *  Environmental exposure - Environmental factors Inflammation, dryness, and delayed healing further weaken the system, increasing the risk of infection
. . \ )
1 This evidence suggests an impact because cra not the primary cause on their own. d st ! t:v b :j A v g ¥ ! g
the protective barrier, allowing pathogens and « Poor healing - Slow healing contribute and stress on other body systems.
2 This evidence suggests an impact because rep deeper system problems.
body’s first line of defense is not effectively pr mage may appear
from entering. Part 5 — Sample Pathway ubric Nomes: pate: ; ':UV:_EVEI'. these
3 This evidence suggests a cause because impai - Section Criteria Level 4 Level 3 Level 2 Level 1 infections,
body from releasing heat properly, disrupting ! Skin damage -> Barrier failure - Part2- Understanding | Answers are accurate, thorough, and | Answers are accurate | Answers are partially correct | Answers are
4 This evidence suggests an impact because diff mr::d g:)ﬁger:ts :I::arll:u'e:rp;lamed using correct scientific | with clear explanations | or lack detail :::::::::t: or
the integumentary system is fa"ing to maintail Part6 —| ctA " Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading Does not reference to dry air, harsh
5 This evidence suggests an impact because slo artb= m‘pa - na!\ms ) ) from Reading | background reading to support answers | most answers reading happen gradually
is not repairing itself efficiently to restore prot Organs: Skin failure increases strain o une and circulatory systems as the body Part 3~ Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most ) !
6 This evidence suggests a cause because ongo responds to infection and temperature imbalance. Evidence | of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides s at first.
) ) . ) ) Cells: Skin cells cannot repair or protect effectively when inflammation and damage disrupt Log explains reasoning with clear explanations | incomplete little explanation
tissues and interferes with normal skin functio . . Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific .. .
7 This evidence suggests an impact because inci normal cellular processes and barrier regeneration. Language vocabulary vocabulary language skin is essential
shows damaged skin is less able to protect ner Whole Body: Disrupted temperature control and water balance affect overall health and Part 4 - Ranking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks emperature
- stability. Suspect lustification with case evidence with some evidence but reasoning is weak evidence or logical of integumentary
8 This evidence sugges.ts an im;?act be;ause exc Ranking support reasoning .
can lead to dehydration and disrupt body bala Part 5 - Cause-and- Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or
| 3 ; A Pathway Effect pathway showing how the problem with minor gaps accurate connections inaccurate
| Mleencesagets o b L - T s Qs | S| Bt
—— & y sy The integumentary disorder became serious because the loss of skin protection and Part 6— Organ-Level Thorough explanation of system-level | Explains most effects Partial understanding Limited
10 This evidence suggests a cause because const; temperature regulation allowed infections, dehydration, and system-wide stress to develop. Impact Understanding | effects . correctly — understanding
or sun worsens skin damage and prevents nor These effects spread beyond the skin and impacted muItipIe body systems. Analysis Cellular Clearly explains cellular impact Mostly accurate Basic or incomplete Inaccura?e or missing
s . s Understanding explanation explanation explanation
Whole-Body Strong connection to overall health General connection Limited connection No clear connection
Impact made
Part 8 — Clai m—Euidence—Reasoning [Sample} Part 7- Explanation Thorough, logical explanation using Clear explanation using | Basic explanation with limited | Minimal or
Claim: The Big Using Evidence | multiple pieces of evidence some evidence evidence unsupported
- : g . . } _Question | i I _explanation
The main cause of the integumentary system disorder is breakdown of the skin barrier. Part 8 - Claim Clear, specific, scientifically accurate Clear but somewhat Claim present but vague Claim unclear or
Evidence: CER claim general claim missing
Skin examinations show barrier damage, and medical records show freq uent skin infections. Evidence l\llludh:i;:lh“‘.I relevant pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or
PR evidence used used irrelevant
Reasoning; - =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
O p I O n a l M a k I n g R u b I e personal Clear refiection s response Minimaleffor
l I I ( : iion
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