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¥ ring The Urban Sprawl Mystery

Part 1 = Mission Briefing & Case Overview
ring t Name: Date:

Case File #1419 — The Urban Spraw] Mystery |
sillys thi Cities are growing faster than ever. New roads, neighborhoods, shoppingfcenters, and highways
are spreading into farmland, forests, and natural areas. This rapid expagfion is known as urban
sprawl.

phasd Across the world, scientists are seeing major environmental changgllinked to city growth.
Possible tural habitats are disappearing, water systems are changing, wiftllife is being pushed out, and
. 1 on is increasing. Some areas are becoming hotter, flood @€ks are rising, and ecosystems
. 7 7 apart.
= 7
LI
L
Mo singl
= Runoff pollutes nivers and streams
You are » Heat slands form in cities
Yaur Mi « Farmland is disappearing
L |
# Mo single cause has been identified. What is clear is that human se
L reshaping the planet.
£
The suct You are a science detective assigned to investigate this environmental
Part2- Your Mission
Read 1";" = Identify what urban sprawl is and why it happens

= Explain how land use change affects ecosystems, water, and climate

COMPREHENSIVE SCIENCE

DETECTIVE MYSTERY COLLECTION

Y W W W W Extremely satisfied -

“This product will make a great
addition of Environmental Mystery

Mondays for my Environmental
Issues Curriculum, with no teacher
prep needed.”
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¢ ) to take a look inside!




Classroom Fit Guarantee

| want you to feel confident when you purchase from Teach With Fergy. If a
resource Is not the right fit for your students, simply contact me and I'll provide
double your purchase amount in store credit toward another resource in my store.
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omplete student case files What You Get in

with guided worksheets for
every step of the investigation. Each Mystery
NO-PREP. JUST PRINT TO GO!

10 detailed evidence cards
Full investigation
based on actual research and _ reakdown

Mame: nd.lvish'\l‘“‘
ysteny centars; 8
The Uirban Spraw M nelghbarhoads, opping EL L owr as urban
Case File #1419 TN LT ver, Now 100, NBEEE i expansian
Clties are GrOWmE. ;ﬂﬂ:umi forests, and natura areds.
I Fa d
are spreading . Fp———
wwl 5 1 - satnon s N - Hnd
seaing major EAvironT - Evidence Card 6 - Velero and Trays
| ] mmstmwund_ grientists “':ng'vmw systens r¢ <h Foad packages and utensils are often attached to trays with cligs or Velero so they do
wral hatitats are disappeart & are becoming hotte Part not drift away.

et gn i [ncreasing, S0ME it ot na idance Log - |

L 2y pre—

are breaking apart. ; ::mm-rl;., m_m'::"_‘: ::—!snun.ww-n -2 ventences iy & 1 : i H |

" o th il 3 the chay !
jons: ing and roads B Chma '“':;Nmrr.rb.,..ﬂ #ach piece of .
In ey N%“‘are eared for howsing 2 - 1 Pathmay Ot evidanc,
Fore! ente
- jifie haitats are fragm Thample Euldence Lag Exry
Wildh iyers and streams eridince u

BELSLS & pagh,
rotf poflutes | ; ™ WY becaune oy
Rul farm in ciies th V8 BSOS in space ean ermare 5

n n | ! T
. Heatislands g i = N
. Fagmiand is disappe | | Koy Understanding Detective Prompt: Why would floating utensils and food packages be a problem?
——— e 2 !
et found T e palmians sy o b i smeapars | 1 Evidenca Card 7 - Labeled Storage
’ ’ 4 Food packages are carefully labeled and organized so astronauts can track what they

Appearanee fey
Evidewnce y

have and when it should be used,

Rubric Names: Date:

Section Criteria Level & Level 3 I Level 2 T Lovel 1
Part2- Understanding | Answers are accurate, thorough, and | Answers arc accurate | Amswersare partially comect | Answers are
Background | of Cone chearty explained Using comect scentific | with clear explanations | of Ltk detail incomplete or

Questions | Concepts vocabulary | | inaccurate |
Use of Evidence | Consistently wses information from the | Uses reading to support | Limited reference to reading | Does not raference

[ | from Resding | Background reading to SUDpN answars | most answers | | neaing |
Part3- | Understanding | Accurately identifies cause, pathway, or | Carrectly identifies - dentif Card 1- Leng Irrhiation
Evdence | ofEwidence | impact for all evidence and clearly evidencocategories | comestly but axplanations are | evidance or provides shawrs Inflammaiten and indgilan in lung Tssee compared io heakiy
Log explains reasoning | with clear explanations | incomplete | bitle explanation |
Use of Scientific | Censistent, precise scientife vocabulary | Appropriatescientific | Limited of inconaistent Minimal scientific
Language vocabulary vocabulary language
] Tarid= | Raking& | Rarking slogealand fuly supported | Ranking s mosty ogic | Rarking s partaly spporied | Rankig ks

on-Healthy Lungs Healthy Lungs 3 . 15
Detective Prompt: Wiy is careful storage and labeling important on a mission?

Suspect | Justification with case evidence with some evidence but reasoning is weak evidence o logical : 5

Raniing support | | reasoeing | é ﬁf‘k 1
PartS- | Couseand- | Ciearly traces accurate multisien Shaws correct pathway | Shaws imited o partially Pathway i unclear oe Sl b & Evidence Card B — Nutrition Planning
» 1 i th mif i . 4 . " o " " "
oo ] e s ey ol I e [ecEAR N Ukl | Astronaut meals are planned to provide enough calories, vitamins, and minerals during
Part6- | Ovgan-level | Thorouth explanation of system-ievel | Explaing mant effects | Partial understandng | imited t % L P long missions.
Impact Understanding | affects correctly | | understanding |
Analysks | Collular Clearty explains collular impact Mostly axcurate Basic or Incomplete inaceurate or missing et 10 5 s 1. Nutrition Meed | Real-Warld Astronawt Meal Fanning Data

Understanding | explanation explanation | eplanation by lusgs shaw (sflammation and slousy, imtated aren, whils the Diaily cabories. | Mgt 1,800-3,200 calories per diy

Whole-Body | Strong connection to overall heaith General connection Umited connection o dlear connection e e [ d 3 sl = 1

Impact made I I . 1% This Wy el per day | ¥ meali < 1 srack 1
[Par7= | Explanation Thorough, logical explanation using | Clear explanation using | Basic explanation with lenited | Minimal or Pramipt: | | Waming and minerals | Meals sre planned o provide 100% of dai and miveral needs |
The Big Using Evidence | multiple pieces of evidence some evidence evidence unsupported 1 ing Hamags afart Drevthing and Sevpen sschange? High-calorie astronsut plan Bt 3,200 calories per day
Question | | explanatian = Tt Mg F 3. 200-calonie gim | 2. -
Pats- | Claim G, specilic, scentiicay accurste | Olear bul somewhat | Claim prasanit but vague Claim unclear o sach TN Shanges chape 1 Ut bRt in 1, DOC-calorte plen | 2.3 cupa par duy
e | claim general claim | | missing =0 vemak Wi il Linet in 3, 200-2alane & EUpE per day

Evidence Multple relevant pieces of case Some relevart evidence | Limited or weak evidence Evidence missing or Tt Maon’s argy thinges ho plan

evidence uied uted | | irelevant Wich of thy g, - 1
Reasaning Clearty explains how evidence supports | Reasoning mostly cleas | Uimited reasoning connection | No dear reasoning ¢ powy -:m::ll haif we e, ey Graun target in 3,200-calore plan | 10 ounces per day
claim using science concepts with mincr gaps 1500 det Ehe Som, Earry o Protein target in 3, 200-calorie plan_| 7 ounces per day

Para- Realistic Thoughtful personal, community, and | Practical solutions in Basic or incomplete solutions | Salutions missing or Ly T

* the phate we e Dairy target in 3,500-calorie plan | 3 cups per day

Detective Prompt: Why is nutrition especially important in space?

Solutions & | Solutions alfsystem solutions most categories unrealistic

Nection with personal Clear reflection Basic response Minimal effort

Detrcthvn Prempt: Wity w19 lsng-feem fond prodactan makies on ancser sk

Interpretation & Recording Data
10 Evidence Cards to Determine Culprit

AND marking rubric with
sample responses.




HOW THESE ACTIVITIES WILL HELP YOU

Y>> Saves prep time with a fully structured, 30.pART INVESTIGATIONS

print-and-go Investigations. For Each Investigations - Students:
. . : : 1. Step into the role of a Science Detective.
> Drives hlgh engagement while stil 2.Examine real scientific evidence using images,
: - graphs, diagrams, and text.
meeting academic goals as students are 1\ e hidden causes, pathways, and
interested in what they’re doing. impacts behind each mystery.

4.Interrogate possible explanations and identify

> Builds deep underStanding with real- the most likely scientific cause of the case.

5.Build a scientific case using Claim-Evidence-

world relevance as students analyze Reasoning.

: : 6.Propose real solutions, explanations, or action
real ewdence, make connectlons, and 6 plans that connect science to the real world.
use CER tO explaln SClentlflc Yo% % %% Extremely satisfied - These "mysteries" were well written and

complete...just print and go with very little set-up. It is student led and could be left for a

substitute. | love that there is scaffolding for the CER process as well which allowed me

p h e n O m e n a a n d S O |Ve e aC h mySte ry . to use in my study skills class. Definitely worth the money! - Mystery Buyer Comment®




HOW THESE MYSTERIES
WILL HELP YOU

>> Prep-FREE and fully editable Mystery Investigations - just
print/upload and assign with no materials.

Y>> Engages every learner through hands-on, high-interest
mystery investigations that boost motivation and
participation.

Y>> Strengthens instruction by aligning directly with NGSS.

> Builds essential skills such as graph interpretation, problems-
solving, teamwork, creativity, and communication.




What Will Your
Students Learn?

FULLY EDITABLE AND READY-
TO-GO INVESTIGATION

FULL
ANSWER KEY

e

'RUBRIC EVIDENCE
6o CARDS A
Yo Je % 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 science explains real-world phenomena in everyday life, the
human body, the environment, and space

@ How patterns, systems, and interactions help explain
observable changes and events

@ How matter, energy, forces, living systems, and environmental
conditions affect outcomes

@ How scientists use evidence to investigate problems and
identify likely causes

@ How changes develop through cause-and-effect pathways in
scientific systems

@ How scientific ideas connect across chemistry, life science,
Earth science, and space science

@ How to analyze scientific evidence including graphs, diagrams,
Images, and data

@ How to compare explanations and justify conclusions using
evidence

@ How to construct scientific explanations using Claim-Evidence-
Reasoning (CER)

@ How scientific thinking helps solve real-world problems and
deepen understanding of the world and universe



THE SPACE COLONY

VMYSTERY PAGE.RY. | IHE SPACE COLONY

MYSTERY
PAGE EXAMPLE NO PREP

Limited
water

building houses. A successful space colony would need reliable systems for air, water, food, wad ' ’ b fl'ﬂl'l'l Earth

nagement, power, and protection. if even one major system failed, the colony could be in danged
A ; 122 / nmumuse \ -
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outside e )
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Possible expHga I

*  Humans Wged breat ter, food, shelter, and power o

* A colony wollglneed sy: » and manage resources

= Habitats would Wil protectio dreme tempg E

*  Other worlds may noTggide safe air pressure or liquid wats Rec cle

*  Humans could survive on anaine B WP U 11 N , u y

Mo single observation fully explains what humans would need to survive on another L

water

The Space Colony iviy:tery

Part 1 - Missiog
Mame:

Date:

Case Filges52 ~ The Space Colony Mystery A
A teangilf students is helping plan a future human settlement beyond Earth, but they ki

Mscover a

Yiou are a sclence ~-* -~ agsigned to investigate this survival mysteny.
Your Miss!
L] s would need on another waorld
‘de air, water, food, shelter, and power
fiect survival planning
survive on another world
ol cliscover

leed to Survive on Another World?

Teach With Understanding What Humans Would Need to Survive on

Fergy

Jve to meet to survive on another waorld?
Josed or carefully managed systems?
" dronment impoartant on anather world?

DETECTIVE FILE ON SPACE AND
SPACE EXPLORATION



The Space Colony Mystery

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

Case File #662 — The Space Colony Mystery

A team of students is helping plan a future human settlement beyond Earth, but they quickly discover a
major problem. Living on another world would be very different from living on Earth. People would not
automatically have breathable air, liquid water, safe temperatures, or protection from radiation and
harsh surface conditions.

During the investigation, students notice that survival on another world would depend on more than
just building houses. A successful space colony would need reliable systems for air, water, food, waste
management, power, and protection. If even one major system failed, the colony could be in danger.

In one example, engineers showed that habitats would need to be sealed and pressurized because
many other worlds do not have breathable atmospheres. In another, scientists explained that water
and air would likely need to be recycled because resupply from Earth would be limited and expensive.
Students also found that food might need to be grown in controlled systems and that energy would be
needed to power life-support equipment, heating, lighting, and communication.

Scientists know that a space colony must function like a carefully managed survival system. It must
provide the basic needs humans require while also protecting people from dangerous conditions
outside the habitat.

Possible explanations include:
* Humans need breathable air, water, food, shelter, and power
* A colony would need systems that recycle and manage resources
* Habitats would need protection from radiation and extreme temperatures
e Other worlds may not provide safe air pressure or liquid water
* Humans could survive on another world with very little planning
No single observation fully explains what humans would need to survive on another world.

You are a science detective assigned to investigate this survival mystery.
Your Mission
* |dentify the basic systems humans would need on another world
* Analyze how a colony would provide air, water, food, shelter, and power
* Track how environmental dangers affect survival planning
* Explain what humans would need to survive on another world
The success of the colony depends on what you discover.

Part 2 - Background: What Would Humans Need to Survive on Another World?
Read the background information provided “Understanding What Humans Would Need to Survive on
Another World” then answer:

1. What basic needs would humans have to meet to survive on another world?

2. Why would a space colony need closed or carefully managed systems?

Part 1 — Mission Briefing & Case
Overview

Students take on the role of science
detectives and are introduced to how a
Space Colony could be created.

Part 2 - Understanding What Humans
Would Need to Survive on Another World
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.

[ Cause O Pathway O Impact

Example Evidence Log Entry
This evidence suggests a pathway because a survival system must respond to changing environmental
conditions in order to keep people alive.

Evidence # Key Understanding

1

10

Part 4 - Suspect List
What Would Humans Need to Survive on Another World?
Rank the suspects from 1 (most responsible) to 5 (least responsible).

Ranking Suspect Why You Ranked It This Way

A colony would need systems that
recycle and manage resources

Humans could survive on another
world with very little planning

Habitats would need protection
from radiation and extreme
temperatures

Humans need breathable air,
water, food, shelter, and power

Other worlds may not provide safe
air pressure or liquid water

Part 3 — Evidence Log
Students begin examining the evidence cards and
record key information, observations, and insights

Evidence Card 10 — System Reliability Pattern
Across many habitat designs, colonies were safest when air, water, food, power, wa:
and protection systems all worked together.

In their evidence log.

Evidence Card 3 - Food Production
Astronaut-style stored food can help at first, but a lasting colony would also need
reliable ways to grow or produce food over time.

A
"’
™
s

———

Ll

Detective Prompt: What does this pattern suggest about surviving on another worlc

Evidence Card 5 — Radiation Protection
Other worlds may provide much less protection from harmful radiation than Earth does,
so habitats may need shielding.

. Earth
Detective Prompt: Why would long-term food production matter on another world? g >

Part 4 — Suspect List /) [HER
Students rank possible issues, defend their
choices, and determine which suspect IS most

responsible for the problem.



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

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

Evidence Cards

Evidence Card 1 - No Breathable Atmosphere
Many other worlds do not have breathable air for humans, so a colon
support systems to provide oxygen and safe air pressure.

Detective Prompt: Why would a habitat need to replace what the outside environment
cannot provide?

Evidence Card 2 — Water Recycling
A long-term colony would likely need to recycle water because bringing all water from
Earth would be difficult and limited.

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.

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

O Impact

Limited water
from Earth

by because a survival system must respond to changing environmental
le alive.
Key Understanding

) S
Detective Prompt: W|

Images

Graphs

Evidence Cards — No Images

Evidence Card 1 - No Breathable Atmosphere

Many other worlds do not have breathable air for humans, so a colony would need life-
support systems to provide oxygen and safe air pressure.

Detective Prompt: Why would a habitat need to replace what the outside environment
cannot provide?

Evidence Card 2 — Water Recycling
A long-term colony would likely need to recycle water because bringing all water from
Earth would be difficult and limited.

Prompt: Why would reusing water be important for survival?

rd 3 - Food Production
e stored food can help at first, but a lasting colony would also need
to grow or produce food over time.
mpt: Why would long-term food production matter on another world?

rd 4 — Power Systems
uld need dependable energy to run lights, pumps, heaters, computers,
ion systems, and life-support equipment.

mpt: Why is power connected to almost every other survival system?

Part 4 — Suspect List
What Would Humans Need to Survive on Another World?
Rank the suspects from 1 (most ible) to 5 (least r
Ranking Suspect |
A colony would need systems that
| recycle and manage resources
Humans could survive on another
| world with very little planning
Habitats would need protection
from radiation and extreme
| temperatures
Humans need breathable air,
| water, food, shelter, and power
Other worlds may not provide safe
| air pressure or liquid water

Why You Ranked It This Way

rd 5 - Radiation Protection

s may provide much less protection from harmful radiation than Earth does,
may need shielding.

Prompt: Why is radiation protection important for long-term survival?

Text
Only




Part 5 — Pathway Tracking
Students determine the scientific pathway
responsible for a space colony can
e support human survival.
Endronmera chllrge  changingcondtiors sl esporse Part 6 _ Imp act An alysis
Students analyze how humans can
survive on a different planet using
evidence from the case to su pport their
answers.
Part 7 — The Big Question
Students synthesize all their learning to
explain the main cause of the problem or
ISsue In this case.




Part 8-10

Part 8 — Claim-Evidence-Reasoning
CER)

Students write a structured scientific
argument, making a claim, supporting it with
evidence, and explaining their reasoning for
the systems humans would need to
survive on another world.

Part 9 and 10 — Solutions and Reflection
Students propose realistic actions at the
personal, school/community, and
scientific/environmental system levels,
moving from awareness to problem-solving.



Understanding What Humans Would Need to Survive on Another World
Living on another world would be very different from living on Earth. On Earth, people are surrounded

by breathable air, liquid water, and temperatures that can support life in many places. Earth also has
u e a c e r n swe r e an atmosphere that helps protect people from harmful radiation and dangerous pressure differences.
On another world, many of these conditions might not exist. Because of this, humans would need

carefully planned systems to survive.

Humans would have to meet their needs for breathzak vater, food, shelter, and power to survive

on another world. These are the mo for life. Breathable air would be needed for

oxygen. Water would b g, and other life-support systems. Food would
Teacher Answer Key provide the ep ealthy. Shelter would protect people from outside

Part 2 - Background Questions dangers ights, life-support systems, communication equipment,
1. What basic needs would humans have to meet to survive on another world?
Humans would have to meet their needs for breathable air, w- '
survive on another world.
2. Why would a space colony need closed or carefully mana Part 5 - Pathway Tracking

'? sPace COIOQV would need clased or carefully managed sy A dangerous outside environment exists = the colony replaces missing air, pressure, water, food, and
limited and air, water, and waste must be reused or contr( i R : T
protection with managed systems = resources are controlled and recycled = humans live safely inside

3. Why is protection from the environment important on ar habitats - the colony can survive over time and carefully monitor air and other important resources. If too much of one resource
Protection from the environment is important because otl

temperatures, radiation, low pressure, dust, and no breat! , the colony could quickly face a survival problem. A successful colony would depend on using

Part 6 — Impact Analysis . .
NN O e Syt NAGEH ources efficiently and keeping them under control.

A colony would need systems for air, water, food, shelter, and power because humans cap

d or carefully managed systems because supplies may be limited and
e reused or controlled. It would be difficult and expensive to keep sending
sites from Earth. For this reason, a colony would need systems that recycle water,

Part 3 - Evidence Log — Key Points

Evidence # Understand : & ot . . -
s TP rp——— bmu'(s:"manv Sihar without those basic needs. On another world, these resources may not exist in usab Protection from the environment is important because other worlds may have extreme temperatures,
sale pressure for humans. habitat. This means the colony must create or manage them artificially in ord radiation, low pressure, dust, and no breathable atmosphere. Some worlds may be extremely hot or
2 This evidence suggests a pathway because water recy( |mesct of Clossd or Managid Syitems cold. Others may expose people to more radiation than Earth does because they do not have the same
functioning with limited supplies. . . . . .
3 This evidence suggests an impact because long-term si Recycling and resource management would be importap kind of atmosphere or magnetic protection. In many places, the outside air pressure would not be safe
production, not just stored supplies. be limited and expensive to replace. Air, water, ar for humans, and some worlds may have dust or rough surface conditions that could damage
4 This evidence suggests a cause because power is need carefully so the colony could continue ope anninmant nr maka traval diffirnlt Thic maanc hahitate wnnld naad tn ha eagjed, pressurized, and built
survival system. reduce waste and make the most o
s This evidence suggests an impact because radiation ca
stays on another world. Impact of the Environment Rubric Names: Date:
6 This evidence suggests an impact because extreme ter Radiation, temperature, pressure, Jesign because they can Section Criteria Level 4 Level 3 Level 2 Level 1 ; |
human safety o d " P ' P L it 8 v Part 2- Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct Answers are 4 bUt a |35tll"lg C0|Dl1y
. directly threaten human survival ant ielding, strong temperature Background | of C deart Sliadiiii o ickasiiii ith ¢l P lack detail . et bd be iust as important
7 ThiS evidence suggests a pathway because a sealed pi il R roun: orLore early explained using corre clrentfic witn Clear explanations or lacl etal !ncump ete or J . p .
eV B8 g control, safe pressure, and protectio as dust or rough terrain. The harsher Questions | Concepts vocabulary inaccurate | ioht |
copdm'ons forhumas. the environment, the more carefully t gineered. Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading | Does not reference ony might lose
8 This evidence suggests a pathway because waste man from Reading | background reading to support answers | most answers reading
support resource reuse. Part 7 - The Big Question Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most
9 This ewc!ence sugg.est.:.‘an impact because local surface Humans would need breathable air, water, food, shelter, power, and protection to survive on another of Evidence :mpaclrt for all e«._ndEnce and clearly E\fndence categorne:l; Icarrectlr but explanations are e:wdence or pfmndes
and equipment reliability. ) . explains reasoning with clear explanations | incomplete little explanation | world depends on
10 This evidence suggests a cause because survival depen world. Because many other worlds do not prowde these conditions safebb aspace COIU"\" would need Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific | f " d
together, not just one carefully designed habitats and managed systems to replace or control them. Recycling, waste Language vocabulary vocabulary language 5 a carefully manage
A .
management, food production, and environmental protection would all be important. The evidence anking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks
from this investigation shows that survival on another world would depend on many connected ation with case evidence with some evidence but reasoning is weak evidence or logical
Part 4 — Sample Suspect Ranking it E o P Y ST Emriak
Ranklng Suspect Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or W importa nt plan n ing,
1 Humans need breathable air, water, These are the m ] gathway showing how the problem with minor gaps APt cOR e o INacaurme ed air, water, food
food, shelter, and power foundation of al Part 8 - CER aads through the body o ’ ’
2 A colony would need systems that Recycling and re Claim h explanation of system-level Explains most effects Partial understanding Limited nditions. Together,
recycle and manage resources supplies would | Humans wou - , carmectly — undarstanding __
3 Habitats would need protection from Environmental | world becaus llular impact :T;?;I:ai::mte ::;'I';:;t'lr;“mplem L'l:‘lg“n::z:’ missing
radiation and extreme temPeratures. hu‘man health a Evidence all heaith General connection Limited connectian No clear connection
4 Other worlds may not provide safe air This helps expla 1. Many mada
pressure or liguid water systems instead syste ‘ ‘ _sing Clear explanation using | Basic explanation with limited | Minimal or
s Humans could survive on another world | This does not fit 2. Along /f" some evidence evidence unsupported
with very little planning require careful ( would i I _explanation
Reasoni _atifically accurate Clear but somewhat Claim present but vague Claim unclear or
. ng 7~ general claim missing
The first piece _clevant pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or
and would ne _ice used used irrelevant
important res . - p _carly explains how evidence supports | Reasoning mostly clear | Limited reasoning connection | No clear reasoning

limited. Because a colony would need to replace missing conditions and control limited resources, t| g claim using science concepts with minor gaps

evidence supports the claim that survival would depend on carefully designed systems. Thm._lghtful personal, community, and Practical sulu_tluns in Basic or incomplete solutions Solutu:!rls. missing or
medical/system solutions most categories unrealistic

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

,/T & Insight connection

J



THE STRESS
RESPONSE & HEALTH
PAGE-BY-PAGE

THE STRESS RESPONSE &

HEALTH BREAKDOWN MYSTERY
@ENENE'NO PREP

Fart 1 = Mission Briefing & Case Overview
Name:

Dane:

Casa File #623 - The Stress A & Health Breakdown Mystery !
Doctors and school health professionals are reparting an increase in patients expenencils
frequent headaches, stomach pain, rapid heartbeat, difficulty deeping, fatigue, inritabilit
trouble concantrating. Some patients report feeling “on edge”™ most of the time, while o
expenence crashes in energy after stressful situations. Medical records show elevated st
hormone levels, increased heart rate and blood pressure during routine acthitbes, and sig
that the body s remaining in a prolonged state of akert.

EXAMPLE

Health officials suspect a breakdown in the stress response system—the body's natural

ting multiple syitems.

ponie breakdown has been Enked to:
red release of stress hormones
heart rate and blood pressure
p and digestion
tem function
p emations

No single sympto 3 the full problem. What is cle
remalns active for too long, e [ ErT.re e o balance

You are & iciente detective Jtigned 1o invedtigate this stredd-related haalth
Your Wi’
=5 respanse nonmally works
* 5UMess response o remain activated
4 alfects body systems
art healthy stress regulation
rotecting long-term health

=3 Responie?
wided, then answer:

Teach With nd what is its purpose?

Fergy

erent from long-term stresa?

ealth problems be difficult to detect early?

DETECTIVE FILE ON HOW ISSUES
AFFECT THE HUMAN BODY




The Stress Response & Health Breakdown Mystery

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

Case File #623 — The Stress Response & Health Breakdown Mystery

Doctors and school health professionals are reporting an increase in patients experiencing
frequent headaches, stomach pain, rapid heartbeat, difficulty sleeping, fatigue, irritability, and
trouble concentrating. Some patients report feeling “on edge” most of the time, while others
experience crashes in energy after stressful situations. Medical records show elevated stress
hormone levels, increased heart rate and blood pressure during routine activities, and signs
that the body is remaining in a 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 body,
long-term or repeated stress can disrupt normal body functions and lead to health problems
affecting multiple systems.

Stress response breakdown has been linked to:
« Prolonged release of stress hormones
e Increased heart rate and blood pressure
« Disrupted sleep and digestion
e Reduced immune system function
« Difficulty focusing and regulating emotions

No single symptom explains the full problem. What is clear is that when the stress response
remains active for too long, the body struggles to return to balance.

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

« Explain how the stress response normally works

« |dentify what causes the stress response to remain activated

¢ Describe how chronic stress affects body systems

« Propose solutions that support healthy stress regulation
Understanding this system is key to protecting long-term health.

Part 2 - Background: What Is the Stress Response?
Read the background information provided, then answer:
1. What is the stress response, and what is its purpose?

2. How is short-term stress different from long-term stress?

3. Why can stress-related health 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.

| | | |
e Summarize the evidence in your own words. tvidence Card 1 - Elevated Cortisol Levels
¢ Choose only one category that best fits each piece of evidence. e I r e VI e n C e O . 3lood tests show consistently elevated cortisol levels, even during non-stressful

O What causes it RUnons.
O h }lood Cortisol Test Results
Pathway Group Tested Blood Cortisol | When Measured Interpretation
[ Its impact Level (ug/dL)
Evidence Card 9 - Delayed Recovery Health i p
. . . . y Individual 6-18 pg/dL Morning (8 a.m.) | Normal stress hormone
e What question does this evidence raise for you? Heart rate and hormone levels remain elevated long after stressful events end. (Normal) regulation
Example Evidence Log Entry (Model response only — not related to this activity): Heart Rate Ater Stressful Event Sress Hormmans Lot Mo sl Evat Healthy Individual | <5 pg/dL Evening Cortisol properly decreases
This evidence suggests an impact because it shows how long-term hormone release can disrupt R + ety | 741 T WAHREL, L (Normal) during rest
normal body balance " s0d | Patient with 20-30 pg/dL Morning (8 a.m.) | Abnormally high baseline
: leot—4 — ) | Elevated Cortisol
Evidence Key Understanding £ i i . Patient with T Evit-!eme Cardlz —Increased Heart Rate and Blood Pressu‘r.e ‘ '
1 3 = - |  Blevsted cortisol Pztt'ne'rt\"t‘s show increased heart rate and blood pressure during routine daily
5 3 s N activities.
; o g » JEtECti“e Pmmpt' B Heart Rate During Daily Activities i i Blood Pressure During Daily Activities
2 " - = Nhat role does cortiso wo | o Mmal v | i st
] - 125
e
3 0 1o
E\ S !-I'! 1‘5 }.O » . f‘ ; ]4@ \; !;': 348 1w
Fere After Stress fhours) Tier Afer Streas (houwri) $ 100
4 Detective Prompt: =1

Why is returning to baseline important for health?

|
|
|
| . |
Part 4 - Evidence Analysis —ooe - o CEE

How does the stress response affect the cardiovascular system?

Stk oot Pressure |mmbg|

O | ~N| o wuv

. Students summarize each piece of evidence,

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

identify what it reveals about the stress response,

Chronic stress exposure

Prolonged cortisol release

and generate questions, building critical thinking and

(sleep/rest)
Environmental stressors
(school, work, noise)

reasoning skills.




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

EVIDENCE CARDS

Evidence Cards

Evidence Card 1 - Elevated Cortisol Levels
Blood tests show consistently elevated cortisol levels

Detective Prompt:
What role does cortisol play in the stress response?

Evidence Card 2 — Increased Heart Rate and Blood |
Patients show increased heart rate and blood presst
activities.

Heart Rate During Daily Activities B

" Elevated HR Patient 1731 Elevated

1. Summarize the evidence in their own words. {lll

2. Determine what this evidence suggests

What causes it
Pathway

for them?

Its Impact on the human body
3. Explain what question(s) this evidence raises

Detective Prompt:
How does the stress response affect the cardiovasct

Text

situations.
Blood Cortisol Test Results
Group Tested Blood Cortisol When M
Level (pug/dL)
Healthy Individual 6-18 pg/dL Morning (8
(Normal)
Healthy Individual <5 pg/dL Evening
(Normal) aa
Patient with 20-30 pg/dL Morning (8 a.m.) | Abnormally high baseline
Elevated Cortisol cortical
Patient with 10-20 pg/dL Evening (non-
Elevated Cortisol stressful)

Evidence Cards — No Images

Images

Graphs

Evidence Card 1 - Elevated Cortisol Levels
Blood tests show consistently elevated cortisol levels, even during non-stressful

situations.
Blood Cortisol Test Results
Group Tested Blood Cortisol
| | Level (pg/dL)
Healthy Individual 6-18 pg/dL
| (Normal) |
Healthy Individual <5 pg/dL
| (Normal) |
Patient with 20-30 pg/dL
| Elevated Cortisol |
Patient with 10-20 pg/dL
Elevated Cortisol

Detective Prompt: »

When Measured |

Morning (8 a.m.) [

Interpretation

Normal stress hormone

| regulation

Evening

Morning (8 a.m.) [

Cortisol properly decreases
during rest
Abnormally high baseline

| cortisol

Evening (non-
stressful)

What role does cortisol play in the stress response?

Cortisol remains high when it

| should be low

Evidence Card 2 - Increased Heart Rate and Blood Pressure
Patients show increased heart rate and blood pressure during routine daily
activities.

Detectj

n
leep or staying asleep.

stressful periods.
Detective Prompt:
How does stress affect digestion?

ct the cardiovascular system?

ients experience frequent stomach pain, nausea, or changes in appetite during

Only




Part 5 — Suspect List
Students rank possible issues, defend their
choices, and determine which suspect IS most
responsible for the problem inside the human
Choose one stress related issue from the case and trace ts pathway. b O dy
e st Part 6 — Pathway Tracking
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
affects organs, cells, and the whole body, using
evidence from the case to support their answers.




Part 8-10

List two pieces of evidence from the case.

Reasoning

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.



Full Teacher Answer Key

Teacher Answer Key
Part 2 — Background Questions
1. What is the stress response, and what is its purpose?
The stress response prepares the body to respond quickly to challenges by releasing
hormones that increase alertness and energy.
2. How is short-term stress different from long-term stress?
Short-term stress helps the body respond to challenges, while long-term stress kee|
systems activated and causes damage.
3. Why are stress-related health problems difficult to detect early?
Symptoms often develop gradually and may be mistaken for normal tiredness or
emotional changes.

Part 3 - Evidence Log — Key Points
Evidence Key Understanding
#

This evidence shows a cause, because cortisol controls stress response intensit
This evidence shows an impact, as heart rate and blood pressure increase.
This evidence shows an impact, because lack of sleep prevents recovery.

This evidence shows an impact, as digestion slows during stress.

This evidence shows an impact, because immune function is reduced.

This evidence shows an impact, as stress affects brain processing.

This evidence shows a pathway, linking stress to muscle tension.

This evidence shows an impact, as energy is rapidly depleted.

This evidence shows a pathway, because delayed recovery explains how stres:
continues to affect the body.

This evidence shows a cause, due to constant stress exposure.
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Part 4 - Suspect Ranking
High Responsibility:

+ Chronic stress exposure

+ Prolonged cortisol release
Moderate Responsibility:

+ Lack of recovery time
Lower Responsibility:

+ Environmental stressors

+ Poor coping strategies

Part 5 - Sample Pathway
Stress trigger = Cortisol release - Increased heart rate - Fatigue and health disruption

Part 6 — Impact Analysis
e Organs: Long-term stress strains the heart, brain, and digestive organs.
e Cells: Stress hormones disrupt normal cell signaling and energy balance.
+ Whole Body: Chronic stress affects health, mood, focus, and immunity.

Part 7 - The Big Question
The stress response became harmful because it remained activated for too long, preventing the
body from returning to balance and causing system-wide effects.

Part 8 — CER (Sample)

Claim:

The main cause of the health breakdown is prolonged activation of the stress response.
Evidence:

Elevated cortisol levels and delayed recovery after stress.

Reasoning:

Constant hormone release keeps body systems activated, leading to fatigue and damage.

Part 9 - Solutions
« Personal: Practice stress management, sleep, and recovery.
« Community: Create supportive, lower-stress environments.
« Medical: Monitor and treat chronic stress effects.

Part 10 — Reflection (Sample)

One thing that surprised me in this case was:
How stress affects many body systems at the same time.
One change | would make after learning this informationg
| would prioritize recovery time and stress m3

Background Reading: The Stress Response and Health

Stress is a normal part of everyday life. People experience stress when facing challenges such as tests,
deadlines, loud environments, or unexpected events. The body is designed to respond to these
situations quickly in order to stay safe and focused. This automatic reaction is known as the stress
response, and it plays an important role in helping the body handle short-term demands.

The stress response prepares the body to respond quickly to challenges by releasing hormones that
increase alertness and energy. When a stressful situation is detected, the brain signals the adrenal
glands to release hormones such as adrenaline and cortisol. These hormones increase heart rate, raise
blood pressure, sharpen focus, and provide extra energy to muscles and the brain. This response allows
the body to react rapidly to potential threats or demanding situations.

In healthy conditions, the stress response is temporary. Once the challenge passes, hormone levels
decrease, and the body returns to a balanced state. This short-term stress response can be helpful and
even protective. It allows people to concentrate, solve problems, and respond effectively during brief
periods of pressure. Afterward, rest and recovery help the body reset.

Long-term stress is very different. When stressors are constant or repeated, the stress response can
remain activated for long periods of time. Instead of returning to balance, the body continues releasing
stress hormones. This ongoing activation places strain on body systems, including the heart, digestive
system, immune system, and brain. Over time, this can lead to fatigue, sleep problems, weakened
immunity, and difficulty concentrating.

Long-term stress can also affect how the body uses energy and maintains internal balance. Prolonged
hormone release keeps muscles tense, increases heart workload, and interferes with digestion and
recovery. Cells exposed to stress hormones for extended periods may struggle to function normally,
which can contribute to system-wide health problems.

Stress-related health problems are often difficult to detect early because symptoms develop gradually.
Early signs such as headaches_tirednacsyirritability, or trouble sleeping may seem normal or temporary.
on and not always severe at first, they may be overlooked or blamed

at emotional and physical symptoms often appear together. Changes in mood,
may be mistaken for emotional stress alone, rather than signs of physical strain on the
e time symptoms become more noticeable, the stress response may have already affected
ple body systems.

Understanding how the stress response works helps explain why managing stress and allowing time for
recovery are essential for long-term health. While short-term stress can be useful, prolonged stress can
disrupt normal body function. Recognizing this difference is important for preventing stress-related
health breakdowns and supporting overall well-being.
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