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HOW THIS ACTIVITY HELPS YOU
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Interested in what they’re doing.

Y>> Builds deep understanding with real-
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. students were engaged and motivated during the case study, and it was
the |mpaCt on the human bOdy an effective introduction to the topics. - Mystery Resource Buyer ’




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.
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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

/ Why sleep is essential for body systems

./ How sleep regulates hormones like cortisol and
melatonin

@ Why sleep supports immune defense

/ How sleep affects blood sugar and metabolism

/) Why chronic inflammation increases with sleep
loss

@ How sleep impacts mood and emotional
regulation

@ Why muscle repair occurs during deep sleep

/ How circadian rhythm controls sleep-wake cycles

/) Why sleep-related problems are difficult to detect
early

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




The Sleep Deprivation Health Mystery

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

Case File #916 — The Sleep Deprivation Health Mystery

Healthcare providers are reporting an increase in patients experiencing difficulty concentrating,
mood changes, weakened immunity, slowed reaction time, increased illness, poor academic or
athletic performance, and low energy levels.

Many patients report staying up late, using electronic devices before bed, irregular sleep
schedules, or getting fewer than 7 hours of sleep per night.

Medical professionals suspect that chronic sleep deprivation may be disrupting multiple body
systems — including the brain, immune system, endocrine system, and metabolic regulation.

Sleep deprivation has been linked to:

* Reduced cognitive performance

* Hormone imbalance

* Increased stress response

* Slower physical recovery

* Weakened immune defense

* Blood sugar instability
No single symptom explains the full problem. What is clear is that when the body does not
receive enough restorative sleep, the effects spread throughout the entire system.

You are a science detective assigned to investigate this sleep-related health mystery.
Your Mission

* Explain how sleep supports body systems

* |dentify what factors may be disrupting sleep health

e Describe how sleep deprivation affects cells and organs

* Propose solutions to restore healthy sleep patterns
The health of every body system depends on what you discover.

Part 2 — Background: Why Is Sleep Essential?

Read the background information provided, then answer:
1. What is sleep, and why is it important for the body?

2. How is adequate sleep different from chronic sleep deprivation?

Part 1 — Mission Briefing & Case
Overview

Students take on the role of science
detectives and are introduced to sleep
deprivation, its impact on body systems,
and how it impacts health.

Part 2 - Background: Sleep and Its Role
In Health

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.
¢ Summarize the evidence in your own words.
* Choose the one category that best fits each piece of evidence.

Part 3 — Evidence Log

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

Evidence Card 6 — Blood Sugar Instability
Glucose monitoring shows irregular blood sugar patterns in sleep-deprived

[] Cause individuals.
Time Measure Normal Sleep (7-9 | Sleep-Deprived (56 Clinical Interpretation
d | Sleep ( I ed ( | |
O Pathway hrs) hrs)
O Impact Evidence Card 10 — Excess Screen Exposure ::;:;:.:?ng} 85-95 mg/dL 95-105 mg/dL ;:f:::/e elevated fasting
. i ‘ is evi ‘ ? ; b e gL ; ; i
What question does this evidence raise for you: Patients use electronic devices within 30 minutes of bedtime. 3 Four Aftes 120-140 mg/dL 150-170 mg/dL St B
Example Evidence Log Entry (Model response only) Meal
This evidence suggests an impact because insufficient sleep reduces cognitive processing speed 2 Hours After < 120 mg/dL
. . . . . Meal Evidence Card 9 - Irregular Sleep Schedule
and attention, leading to slower reaction time and decreased concentration. - . . . .
" " Evening 85-100 mg/dL Sleep data shows inconsistent bedtimes and wake times.
Evidence # Key ‘Understandlng Detective Prompt: Sl Sleep Diary: Inconsistent Bedtimes and Wake Times
1 How does sleep influence metabc LAM " ——
[ wem{ ¥ e
2 = TrM
¢ '2 4
3 :é 1PM
4 Detective Prompt: ke L
How does blue light affect melatonin production? TAM| —* N ¥
5‘ aam Sun Mon Tue Wed Thu i Sat

== Badtime & Wake Time

Detective Prompt:
How does routine influence circadian rhythm?

Part 4 - Evidence Analysis
: Students summarize each piece of evidence, identify
e what it reveals about the impact sleep deprivation

has on body systems, and generate questions,
] building critical thinking and reasoning skills.

{ Suspect Rank
Irregular sleep schedule

Why You Ranked It This Way

Excess screen time before bed

High stress levels




EVIDENCE CARDS

All Evidence Cards come In two versions -

Sleep data shows inconsistent bedtimes and wake times.
Sleep Diary: Inconsistent Bedtimes and Wake Times

3 AM

With images and graphs and Withoutand = g
can be printed or projected as needed. Note: -

Sun Mon Tue Wed Thu

Both contain data tables. i SOOI
Students anal yZe eacC h Evidence Card and i e RPN

Part 3 - Evidence Log

Summarize the evidence in your own words.
hoose the one category that best fits each piece of evidence.

record the following in their Evidence Log
1. Summarize the evidence in their own words.
2. Determine what this evidence suggests

is evidence raise for you?
odel response only)

r reaction time and decreased concentration.

What causes it §
Pathway 5

Irregular sleep schedule

Excess screen time before bed

3. Explain what question(s) this evidence raises

the day
Poor sleep environment

or each Evidence Card, answer the questions below in 1-2 sentences in the chart.

ct because insufficient sleep reduces cognitive processing speed

|
Part 4 = Suspect List: What Is Causing the Health Problem?
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

Images

Graphs

Evidence Cards — No Images

Evidence Card 1 - Low Iron Levels
Blood tests show reduced hemoglobin levels consistent with iron deficiency.
Hemoglobin Blood Test Results (Iron Status):

Group Tested Hemoglobin Level Clinical What This Indicates
(g/dL) Classification
Healthy Adult Male | 13.5-17.5g/dL Normal Adequate oxygen-carrying
capacity
Healthy Adult 12.0-15.5 g/dL Normal Adequate oxygen-carrying
Female | capacity
Iron Deficiency 10.0-11.9 gfdL Low Reduced red blood cell
(Mild) | oxygen transport
“siency 8.0-99 gfdL Anemia Significant reduction in
| oxygen delivery
ncy < 8.0g/dL Severe anemia High risk of fatigue and
Organ stress
Prompt:

liron support oxygen delivery and energy?

Card 2 - High Sugar Intake
rds show frequent consumption of sugary beverages and processed
Flow nutrient density.
Prompt:
excess sugar affect blood sugar balance and energy levels?

Card 3 - Low Fruit & Vegetable Intake
nsume fewer than two servings of fruits and vegetables per day.
E’mmpt:
amins and minerals essential for immune and cellular function?

Card 4 - Inadequate Protein

in intake is below recommended levels for age and activity.
Prompt:

the body need protein for repair and muscle maintenance?

Text
Only

for them?



Example:

sleep deprivation affect energy, focus, and overall health?

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 sleep deprivation leads to
other health problems that affects the body.

Part 7 — Impact Analysis

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



Part 8-10

Reasoning

Personal Actions

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 Sleep and Its Role in Health

Sleep is an essential part of everyday life. Although it may seem like a time when the body is inactive,
u e a c e r n sw e r e sleep is actually a highly active and important biological process. Every system in the body depends on
sleep to function properly. During sleep, the brain and body repair tissues, regulate hormones,

strengthen the immune system, organize memories, and restore energy levels. Without enough sleep,
these important processes begin to break down.

Sleep occurs in cycles throughout the nis
stages, as well as rapid eves
repair, muscle
Teacher Answer Key consolidati
Part 2 — Background Questions
1. What is sleep, and why is it important?
Sleep is a restorative process that allows the brain and’
hormones, consolidate memory, and restore energy.

ude lighter stages of sleep and deeper

s sleep is especially important for physical

- REM sleep plays a key role in memory

. When a person consistently gets enough sleep, these
or the next day.

mone balance. For example, sleep helps regulate cortisol, a stress
:nt and sufficient, cortisol levels rise and fall at appropriate times of the

2. How is adeguate sleep different from chronic sleep dey Part 5 — Sample Pathway .
Adequate sleep supports normal hormone balance, in Reduced sleep -> Elevated cortisol > Increased inflammation - Weakened immunity = _ tonin prodgcﬂun, @ hormane that heips cantrol the body's 'ntemy dlock,
production, while chronic deprivation disrupts regulat Increased illness an rhythm. This rhythm regulates when we feel awake and when we feel tired.
systems. atimes and wake times help keep this system stable.
3. Why are sleep-related problems difficult to detect early Part 6 - Impact Analysis
Early symptoms such as fatigue or irritability are ofter Organs: Brain, immune system, and endocrine system function decline. eep also influences blood sugar regulation and energy production. During healthy sleep, the body
schedules before deeper biological disruption is recog Cells: Cells cannot fully repair DNA damage or restore energy efficiently during sleep maintains proper insulin sensitivity, allowing cells to use glucose efficiently for energy. When sleep is
deprivation. adequate, cells repair damage and restore energy stores. This helps maintain steady focus, physical
Part 3 - Evidence Log — Key Points . i i ‘ iti T ) A !
e Log — Key Koy Und - Whole Body: Energy decreases, illness increases, and cognitive perform endurance, and emotional balance.
# Part 7 — The Big Question . . ‘ .
1 This evidence suggests a cause because insufficie Chronic sleep deprivation disrupted hormone balags Chronic sleep deprivation occurs when a person regularly gets too little sleep over an extended period
restorative processes. processes. Without enough restorative sleeg of time. Most teenagers and adults need about 8-10 hours of sleep per night. When sleep drops to 5-6
2 ThiS evidence Suggests a paﬂ'lway because eleva‘ ﬁntl'eased, and Enerﬂv production de " haijire rancictantlu tha hadu Aasae Aant haua anmoh tima ta camnlata ibe ranair grld rezulatow ‘proces‘sesl
effects throughout the body. systems, leading to widespread une defenses may
3 This evidence suggests an impact because reduc Rubric Mames: Date: recovery, reduces
defense. Part 8 - CER Section Criteria Level 4 Level 3 Level 2 Level 1
4 This evidence suggests an impact because the br Claim: Part 2— Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct | Answers are
1 . . ' . Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or
or 'maurjtam focus without sleep. The main cause of the health prob pit: || GheapEE woeabailary IRseciieae vaste and
5 This evidence suggests an impact because sleep | Evidence: Use of Evidence | Consistently uses information from the | Uses reading to suppert | Limited reference to reading | Does not reference i . |
the brain. Patients average only 5-6 hours of sle o from Reading | background reading to support answers | most answers reading reaction time slows,
6 This evidence suggests a pathway because sleep Lab tests show elevated cortisol and in ation markers. Part3- Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most dy are clnsely
, Reasoning: of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides and d .
and glucose resmat'on' easm_m" . ) . explains reasoning with clear explanations | incomplete little explanation ng snoocrne
7 This evidence suggests an impact because chron| Insufficient sleep disrupts hormone balance and cellular repair. Elevated cortisol and Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific | Limited or inconsistent Minimal scientific
over time. inflammation weaken immunity and cognitive function, explaining the widespread symptoms Language vocabulary vocabulary language
) . " anking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks
8 TIhIS evidence suggests an impact because muscl observed. ation with case evidence with some evidence but reasoning is weak evidence or logical h as tiredness,
steep. - i support i reasoning - edules, or electronic
9 This evidence suggests a cause because mregular Part 9 - Solut Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or
rhythm Personal: pathway showing how the problem with minor gaps accurate connections inaccurate root cause. By the
—— - i pads through the body lance, or chronic
10 This evidence suggests a cause because blue ligh Maintain con h explanation of system-level Explains most effects Partial understanding Limited !
Communi?:yi correctly understanding
Part 4 - Sample Suspect Hanltlng Educate abo ellular impact Mostly accurate Basic or incomplete Inaccurate or missing
_ Medical: explanation explanation explanation et o
1-Irregular sleep :u:hedule s for sle I health EENETI G TET, T =TT b BT GO ST ate and consistent,
2 - Excess screen time before bed creen for sig made and energy levels
3 = High stress levels ‘ ‘ _sing Clear explanation using | Basic explanation with limited | Minimal or can gradually affect
4 - Caffeine consumption late in the day Part 10— Re / samadance i ""s:’p"’fm
5 — Poor sleep environment One surprisin 2 Sxplanation
h I /nffi:alh.r accurate Clear but somewhat Claim present but vague Claim unclear or
One change general claim missing
levant pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or
,né,used used irrelevant
rly explains how evidence supports | Reasoning mostly clear | Limited reasoning connection | No clear reasoning
claim using science concepts with minor gaps
_ / Thoughtful personal, community, and Practical solutions in Basic or incomplete solutions | Solutions missing or
’ medical/system solutions most categories unrealistic
“houghtfulness | Deep reflection with personal Clear reflection Basic response Minimal effort
7//[& Insight connection
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