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Gamify your students’

learning with this

ON BODY SYSTEMS MYSTERY

Date:

i NO PREP Interactive and engaging

ase File #5620 — The Substance Abuse & Impact on Body Systems Mystery 1
Doctors and health clinics are reporting a growing number of patients experiencing fa
shartness of breath, poor concentration, nausea, headaches, mood changes, and irregu
rates. Some patients report difficulty exercising, while others struggle with memory,
coordination, or sleep. Medical tests reveal reduced oxygen levels, liver inflammation,
abnormal heart rhythms, and signs of damage to multiple body systems.

Mystery Activity.

SCROLL

to take a look Iinside!

Health officials suspect a pattern linked to substance use, including vaping, smoking, and
aloohal consumption. These substances enter the body through differént pathways but ca |
affect many of the same systems. When harmiful substances are introduced into the bady,
can disrupt normal cellular processes and interfere with how body systems work together

Substance abuse has been linked to:
Reduced oxygen delivery
lamage to organs such as the lungs and liver
. upted nerveus system function
L od strain on the heart
Im ellular function

nces interfere

Your Misslon
+ |dentify how substances enter and affect the body
« Explain how substance use impacts multiple body systems
s Degerihe besu epllylar darmage leads to system-wide effects
raduce harm and protect body systems

T =2ends an what you discover,
5 Affect the Body
ided, then answer:
aw do substances enter the body?
roducts, tobacco smoke, and alcohol affect body
Teach With
Fergy alth problems difficult to detect early?

| A
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 substance abuse

research and real-world

examples that include images,
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O-PREP. JUST PRINT TO GO!
Full

Investigation
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impact for all svidance and cearty
euplains reasoning
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Ranking s logical and fully supported
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Clear explanation using
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10 Evidence Cards to Determine Culprit



HOW THIS ACTIVITY HELPS YOU

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

> Drives high engagement while still 1.Step into the role of a Scierte Detes!
. . 2. Examine real scientific evidence fror ardt nd
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

Yo% %% % The added images and graphs enhanced the activity. My
th e lm paC'[ on th v hu mall bOdy an effective introduction to the topics. - Mystery Resource Buyer 99

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 substance abuse is and how substances
enter the body

How vaping, smoking, and alcohol affect organs
such as the lungs, heart, liver, and brain

Why reduced oxygen delivery impacts cellular
energy and overall health

What Will Your
Students Learn?

FULLY EDITABLE AND READY-
TO-GO INVESTIGATION

FULL How substances disrupt the nervous system,
ANSWER KEY coordination, and reaction time
______ —_ Why inflammation signals system-wide stress and
“““““““ e damage
_____ E— How tolerance and withdrawal indicate changes in
| ““"E body function
RUBc . Why substance-related health problems are difficult

Y% % % % This product will make a great additio

CARDS '

n of Environmental

Mystery Mondays for my Environmental Issues Curriculum, with no
teacher prep needed. - Mystery Resource Buyer

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



The Substance Abuse & Impact on Body Systems Mystery

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

Case File #620 — The Substance Abuse & Impact on Body Systems Mystery

Doctors and health clinics are reporting a growing number of patients experiencing fatigue,
shortness of breath, poor concentration, nausea, headaches, mood changes, and irregular heart
rates. Some patients report difficulty exercising, while others struggle with memory,
coordination, or sleep. Medical tests reveal reduced oxygen levels, liver inflammation,
abnormal heart rhythms, and signs of damage to multiple body systems.

Health officials suspect a pattern linked to substance use, including vaping, smoking, and
alcohol consumption. These substances enter the body through different pathways but can
affect many of the same systems. When harmful substances are introduced into the body, they
can disrupt normal cellular processes and interfere with how body systems work together.

Substance abuse has been linked to:
« Reduced oxygen delivery
« Damage to organs such as the lungs and liver
« Disrupted nervous system function
e Increased strain on the heart
¢ Impaired cellular function

No single symptom explains the full problem. What is clear is that when substances interfere
with normal body processes, the effects can spread across multiple systems.
You are a science detective assigned to investigate this medical mystery.

Your Mission
« |dentify how substances enter and affect the body
« Explain how substance use impacts multiple body systems
* Describe how cellular damage leads to system-wide effects
« Propose solutions to reduce harm and protect body systems
The health of the entire body depends on what you discover.

Part 2 — Background: How Substances Affect the Body
Read the background information provided, then answer:
1. What is substance abuse, and how do substances enter the body?

2. How do substances like vaping products, tobacco smoke, and alcohol affect body
systems?
3. Why are substance-related health problems difficult to detect early?

Part 1 — Mission Briefing & Case
Overview

Students are introduced to substance
abuse and its Iimpact on body systems and
how It Impacts health and take on the role
of science detectives.

Part 2 - Background: How Substances
Affect the Body

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.
e Summarize the evidence in your own words.
« Choose the one category that best fits each piece of evidence.
[0 What causes it

O pathway
O Its impact
* What question does this evidence raise for you?

Part 3 — Evidence Log

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

lungs.
Non-Healthy Lungs Healthy Lungs

Evidence Card 5 — Impaired Coordination
Patients who use substances show slowed reaction time and poor coordination.

Example Evidence Log Entry (Model response only — not related to this topic) [ostances show sowec reactt e e .‘
This evidence suggests an impact because it shows how poor air quality can reduce oxygen oo | = T echon T i s e (ERaayld | \Smedt ©) \
intake, making it harder for the body to supply oxygen to cells. L "B "-\ j‘ ]\ /
2 2 g »0 l; . : L
Evidence Key Understanding £ %
1 1”7 E B B i 0} Evidence Card 7 - Increased Tolerance
E = | The non-healthy lung Patients who drink alcohol regularly report needing increasing amounts over time
2 } s ‘ healthy lungs appear to feel the same effects they experienced when they first began drinking.
T | Detective Prompt: Increasing Alcohol Tolerance Over Time
" ‘ How could lung dama 6.0
? . ‘ | 55
* e £ P o =
o o _4_:."” @J_r.f- ")‘.ﬁ-‘ -,“'ﬁ z 5.0
4 w r'e s o = ,rv”"p % E 45
Detective Prompt: 5 g 40
5 How could substances affect the nervous system? BE ..
R
6 2.5

7 Part 4 — Evidence Analysis

Detective Prompt:

wrhas docs salocacas scimmcat abhait sbhacazs to abka bk

9

G Students summarize each piece of evidence, identify

Part 4 — Suspect List: What Is Causing the Damage?
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

what it reveals about the impact substance abuse has

Alcohol exposure to organs

on body systems, and generate questions, building

Nervous system disruption

Lifestyle and repeated

critical thinking and reasoning skills.




EVIDENCE CARDS

All Evidence Cards come In two versions -

Evidence Card 1 - Reduced Blood Oxygen Levels 1
Blood tests show lower-than-normal oxygen levels i pe or

With images and graphs and Without and =777

100 7

can be printed or projected as needed. Note:  :° Grap h S
Both contain data tables. o
Students analyze each Evidence Card and

How does reduced oxygen affect the body’s cells’ Bloo: tests show lower-than-normal oxygen levels in patients who vape or
smoke.

| ] | | | | |
- _— Detective Prompt:
record the following in their Evidence Lo et WO ice- TR
Imaging shows inflammation and irritation in lung

Satural

Blood Oxygen

lungs.
u . - n Non-Healthy Lungs Healthy L Evidence Card 2 — Lung Irritation
1 S u m m a rI Z e th e eVI d e n C e I n th e I r Own WO rd S — Imaging shows inflammation and irritation in lung tissue compared to healthy
[ [ { lungs.
| 1 Detective Prompt:
P How could lung damage affect breathing and oxygen exchange?

K
w Evidence Card 3 - Elevated Heart Rate
/J Patients who vape or smoke show increased heart rate and blood pressure.

2. Determine what this evidence suggests f }
What causes it

healthy lungs appear clear.
Detective Prompt: hin on the heart?

P at hW ay How could lung damage affect breathing and oxy,
Its Impact on the human body Text
3. Explain what question(s) this evidence raises

Patients who use substances show slowed reaction time and poor coordination.

Detective Prompt:
fO r t h e m ? y How could substances affect the nervous system?
u

zymes in patients who consume alcohol
r is under stress or being damaged.




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

Part 5 — Pathway Tracking: How Does Substance Use Affect the Body? " " "
responsible for the problem inside the human
Source - Body System = Cells < Body Impact

Vaping chemicals - Lungs - Reduced oxygen exchange - Fatigue and shortness of breath

Your Turn:
Choose one substance-related issue from the case and trace how it affects the body. O y
||

T e s Part 6 — Pathway Tracking

Students trace how substance abuse leads to
i e other health problems that affects the body.
Part 7 — Impact Analysis
Students analyze how substanc abuse affects
organs, cells, and the whole body, using
evidence from the case to support their answers.

How did substance use develop into a serious, system-wide health problem?



Part 8-10

Claim

eeeeeeee

Explain how your evidence supports your claim.

Medical or Health System Actions

One change | would make after learning this information is:

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 %
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https://www.teacherspayteachers.com/Product/Human-Body-Systems-and-Health-Detective-Mystery-Bundle-Activity-SUB-PLAN-15503508

Background Reading: How Substances Affect the Body
I Substances such as vaping products, tobacco smoke, and alcohol are common in many

F u I I e ac h e r A n swe r communities and are often encountered during adolescence and adulthood. These substances

are sometimes used socially or recreationally, but scientists are increasingly concerned about

their effects on the human body. When harmful substances enter the body, they can interfere
with normal biological processes and affect multiple bod ems at the same time.

Substance abuse occurs

Teacher Answer Key digestion and di
Part 2 - Background Questions
1. What is substance abuse, and how do substances enter the body?
Substance abuse occurs when harmful substances enter tb-* * = """
or digestion and interfere with normal body functions
2. How do substances affect body systems? 2. Once in the bloodstream, these substances can reach nearly

Substances can damage organs, disrupt nervous syste Rats -c:mp:: :n: ':'SIS da by i fng sirain andlinits ti
aalivars and intariare with Callular processss. « Organs: Substances damage organs by increasing strain and inflammation.

3. Why are substance-related problems difficult to detect « Cells: Cells struggle when exposed to toxins that disrupt normal processes.
’ Many effects develop gradually and may not cause nc » Whole Body: Multiple systems are affected, reducing overall health.

has already occurred.

er the body through inhalation or
pstances that are inhaled, such as vapor or
om the lungs, chemicals quickly pass into the

an damage lung tissue and reduce oxygen exchange, making it harder for oxygen to
cach cells. Alcohol is processed by the liver, where repeated exposure can cause inflammation

Part 7 — The Big Question
8% and damage to liver cells. Some substances affect the nervous system by interfering with

Part 3 - Evidence Log — Key Points .
Substance use became a serious health problem because repeated exposure daz

Evidence Key Understandi . \ . . .. . .
8 v disrupted normal system interactions across the body. As multiple systems signals between the brain and the rest of the body. This can impact coordination, reaction time,
1 This evidence shows an impact, because reduce same time, the body could no longer maintain balance, leading tg mood, and decision-making. Substances can also increase heart rate and blood pressure,
! '’
production. placing additional strain on the cardiovascular system.
2 This evidence shows a cause, as lung irritation il Part 8 — CER (s le)
. s . 5 y a - ample . i .
8 This evidence shows an impact, becausa Incres: Claim: At the cellular level, harmful substances can disrupt normal chemical reactions that keep cells
cardiovascular strain. . e inflamed. or
4 This evidence shows a cause, as alcohol damage Thiedmaln cause of the health peg ‘ e
5 This evidence shows an impact, because nervot Evd enc:. levels and I Rubric Names: Date: to organ stress
coordination. Reduce oxygen levels and liver Section Criteria Level 4 Level 3 Level 2 Level 1 ne SVStem can
6 This evidence shows an impact, as poor sleep i Reasoning: Partl‘: - . U?demtandins gnswllers arle ac::rate, thorough, andf Ans:velrs are a;:curate Anlsw:r; arelpartiallv correct Answerls are mptorns
’ ' Background | of Core early explained using correct scientific | with clear explanations | or lack detail incomplete or .
7 This evidence shows a pathway, explaining how When substances damage organs 2 ems are affected, leading to Questions | Concepts vocabulary inaccurate
over time. overall health decline. Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading | Does not reference
z = P from Reading background reading to support answers | most answers reading man ef'fects
8 This evidence shows an lmPaﬁ' because withdr Part3- Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most V f |
9 This evidence shows a cause, as inflammation d i Evidence | of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides person to fee
10 This evidence shows a cause, because early exp Part 9 — Solutions ) Log explains reasoning with clear explanations | incomplete little explanation ted or damaged
« Personal: Avoid or reduce substance use and seek support, Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific | . " )
) ity i i i Language vocabulary vocabulary language e pain or iiness is
Part4 - Suspect Rankmg (Sample) * Commul-utv. Provide _Educatlon and prevention programs. Part 4 - Ranking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks
High Responsibility: * Medical: Early screening and treatment. Suspect Justification with case evidence with some evidence but reasoning is weak evidence or logical
. . . . Ranking support reasoning
* Nicotine and inhaled chemicals Part5- Cause-and- Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or .
* Alcohol exposure to organs eflecti Pathway | Effect pathway showing how the problem with minor gaps accurate connections inaccurate atigue, headaches,
Moderate Responsibility: Part 10 - Reflection Tracking Connections spreads through the body es can affect the
« Reduced oxygen delivery One thing that surprised me in this case was: Part 6— Organ-Level Thorough explanation of system-level | Explains most effects Partial understanding Limited d h
« Nervous system disruption How substances like vaping products, tobacco smoke, and alcohol can affect many body Impact Understanding | effects correctly understanding amage has
P t t th t by d . il d di ti | t int cti th Analysis Cellular Clearly explains cellular impact Mostly accurate Basic or incomplete Inaccurate or missing mu Itlple S‘VStems
Lower Responsibility: syswems atthe fame ime Dy damaging cells and disrupting normal system Interactions, rather Understanding explanation explanation explanation ‘
« Lifestyle and repeated exposure than only harming one organ. Whole-Body Strong connection to overall health General connection Limited connection No clear connection dreness are
One change | would make after learning this information is: npact made
| would be more aware of how repeated exposure to substances can affect my long-term health Part 7- Explanation Thorough, logical explanation using Clear explanation using | Basic explanation with limited | Minimal or
Part 5 - Sample Pathway : P p y long The Big Using Evidence | multiple pieces of evidence some evidence evidence unsupported
Substance inhalation - Lung damage -> Reduced oxygen - ( and would make choices that reduce harm to my body systems. Question explanation
strain Part 8- Claim Clear, specific, scientifically accurate Clear but somewhat Claim present but vague Claim unclear or
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
. . ' fsystem solutions maost 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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