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se File #772 — The Dehydration & Electrolyte Imbalance Mystery
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Hizziness, rapid heart rate, confusion, weakness, and fatigue. Some patients collapse duri

iphysical activity. Others report headaches, dry mouth, and difficulty concentrating.
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A complete student case file
with guided worksheets for
every step of the investigation.
10 detailed evidence cards

based on real dehydration and ="
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HOW THIS ACTIVITY HELPS YOU

> Saves prep time VYIth 2 fully structured, |0 5 o NV ECTICATION
print-and-go investigations. rr——

> Drives high engagement while still L.Step into the role of.a_l Scigpoe

meeting academic goals as students are world. \

, , , . 3. Track the hidden pathways of dehydrat:on and

Interested in what they’re doing. elecirolyte imbo

Y>> Builds deep understanding with real- systems. |
world relevance as the students

analyze real evidence, make Reasoning. .

: . . 5. Propose real solutions that matter

ConneCtlonS1 and USIng CER to eXplam Y% % %% The added images and graphs enhanced the activity. My

students were engaged and motivated during the case study, and it was

the |m paCt on the hU mal bOdy an effective introduction to the topics. - Mystery Resource Buyer ’
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HOW THIS MYSTERY

WILL HELP YOU

> Prep-FREE and fully editable Mystery Investigation - just

print/upload and assign with no materials.

Y>> Evidence Cards can be printed with and without images or
projected on board.

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

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



What Will Your
Students Learn?

FULLY EDITABLE AND READY-
TO-GO INVESTIGATION

—— FULL
ANSWER KEY

| R

RUBRIC EVIDENCE
o6 CARDS \
Y% % This is very well crafted and it great to use for a subplan but
also when | am in-class with students. They enjoy the detective layer of the

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

@ What electrolytes are and why they are
essential

@ How sodium and potassium regulate nerve and
muscle function

@ Why hydration affects blood volume and
circulation

@ How dehydration lowers blood pressure

@ Why low potassium affects heart rhythm

@ How kidneys respond to fluid imbalance

@ Why the brain is sensitive to fluid changes

@ How electrolyte imbalance spreads through
multiple systems

@ Why early symptoms are often overlooked

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




Part 1 — Mission Briefing & Case Overview

Students take on the role of science
detectives and are introduced to dehydration

——————— ~—— and electrolyte imbalance, its impact on

Case File #772 - The Dehydration & Electrolyte Imbalance Mystery
Doctors and athletic trainers are reporting an increase in patients experiencing muscle cramps,
dizziness, rapid heart rate, confusion, weakness, and fatigue. Some patients collapse during

physical activity. Others report headaches, dry mouth, and difficulty concentrating. b O d y SySte m S , a n d h OW it i m p aCtS h e alth .

Medical testing shows fluid loss, abnormal sodium and potassium levels, and changes in heart
rhythm. Blood pressure readings are unstable, and muscle contraction tests show irregular
signaling.

Part 2 - Background: Dehydration and

responsible for maintaining hydration, nerve communication, muscle contraction, and heart
rhythm. When the body loses too much water or essential electrolytes, cells cannot function
properly. Small imbalances can quickly affect the entire body.

Electrolyte Imbalance

* Muscle cramping and weakness
« Irregular heartbeat
¢ Dizziness and fainting

: Contoonanddoweatinkg Students read a short bac kg round passage

No single symptom explains the full problem. What is clear is that when fluid and electrolyte
balance is disrupted, the effects can spread rapidly through multiple body systems.

and answer guiding questions to build

« Explain how hydration and electrolytes normally support the body
« |dentify what causes dehydration and imbalance
s Describe how imbalance affects organs, cells, and the whole body

T e e foundational understanding before analyzing

Part 2 — Background: What Are Hydration and Electrolytes?

Read the background information provided, then answer: .
1. What are electrolytes, and why are they important? e VI e n ‘ e
[

2. How is proper hvdration different from dehvdration or imbalance?

The Dehydration & Electrolyte Imbalance Mystery




Part 3 — Evidence Log
For each Evidence Card, answer 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:
[0 What causes it
[ Pathway
O Its impact
3. What question does this evidence raise?
Example Evidence Log Entry (Model response only — not related to this topic)
This evidence suggests a cause because repeated stress without fluid replacement leads to
electrolyte loss.

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

Evidence Card 7 = Reduced Urine Output
Patients produce less urine, indicating fluid conservation by the kidneys.

their evidence log.

Evidence # Key Understanding
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Part 4 - Suspect List: What Is Causing the Imbalance?
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

Excessive fluid loss (sweating,
illness)

Inadequate water intake

Low sodium levels

Low potassium levels

Prolonged physical activity
without recovery

Group Tested | Urine Output Total Daily Clinical What This Indicates
(mL/kg/hr) Output Classification
{mL/day)

Evidence Card 3 — Low Potassium Healthy Adult | 0.5-1.0 800-2,000 Normal Kidneys maintaining

Lab results show decreased potassium levels affecting muscle contraction and mL/kg/hr ml/day fluid balance

heart rhythm. Mildly 0.3-0.5 500-800 Barderline Low | Early fluid

Decreased Potassium Levels and Clinical impact Reduced mL/kgf'hl' mu’da‘y conservation
s Output

Oliguria (Low | <0.5 mL/kg/hr | <5i
Output) Evidence Card 9 - Delayed Recovery
Sovare <0.3mL/kg/hr | <31 Symptoms persist longer in patients who resume activity without rehydration.
(}Iigurla Symptom Duration With and Without Rehydration

—8~ Proper Rehydration
o Rasumed ACtvity Without Rehydration

Detective Prompt: Why do kidney

w b ow B w @
»

Mol Ptassium Live | Mild Hypokabesnia  Moderate W pokalermia

Detective Prompt: How does potassium affect muscle cells?

Symptom Sevesity index (0-10 Scabe)

!

Part 4 — Evidence Analysis e
Students summarize each piece of evidence, identify
what it reveals about the impact dehydration and
electrolyte imbalance has on body systems, and
generate questions, building critical thinking and

reasoning skills.



What causes it
Pathway

for them?

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

Evidence Card 4 — Muscle Cramps
Patients experience sudden, painful muscle contractions during or after
Detective Prompt: What causes muscles to contract improperly?

Evidence Card 5 — Rapid Heart Rate
Heart monitoring shows irregular or elevated heart rhy

Heart Monitoring: lrregular or Elevated Rhythm vs. Normal

Normal | | t ) ! ’ I . J; ' A 'Jl \ |

Heart Rhythm i~ Ael|

W | A I ok A 1A A
Patient A L g'l‘..a “ln‘ Wl iy \N W) U v .\_.‘- Jwy ‘J' A |

@ Patient A Patient B @ Patient (

Detective Prompt: How can electrolyte imbalance affect the heart?

Evidence Card 6 - Dizziness & Low Blood Pressure
Standing blood pressure tests show drops upon standing (orthostatic changes).

Normal Blood Pressure Patient Blood Interpretation
r

Part 3 - Evidence Log

rest) For each Evidence Card, answer in 1-2 sentences in the chart.

1 Minute After 1. Summarize the evidence in your own words,

Standing chang Choose the ONE category that best fits each piece of evidence:
3 Minutes After 116/7
Standing |

Heart Rate Change @ +5-10

is evidence raise?
Example Evi
This evidence
el

Detective Prompt: How d

Key Understanding

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

odel response only — not related to this topic)
because repeated stress without fluid replacement leads to

Images

Graphs

Evidence Cards — No Images

Evidence Card 1 - Fluid Loss

Patients report heavy sweating during prolonged activity without adequate fluid
replacement.

Detective Prompt: How does fluid loss affect blood volume?

Evidence Card 2 - Low Sodium (Hyponatremia)
Rland tests show sodium levels below the normal range, disrupting fluid balance

lls and blood
Sodium Level Clinical [ What This Indicates
| (mEg/L) Classification
135-145 mEg/L | Normal Proper fluid balance between
1 | | cells and blood
remia | 130-134 mEq/L | Slightly Low | Early fluid imbalance
125-129 meg/L | Low Cells may begin swelling
ia
<125 mEqg/L Critically Low | Risk of confusion, seizures, or |
ia brain

ompt: Why is sodium important for nerve signaling?
card 3 - Low Potassium
show decreased potassium levels affecting muscle contraction and

m
Lompt: How does potassium affect muscle cells?

Card 4 - Muscle Cramps
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Part 4 - Suspect List: What Is Causing the Imbalance?
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

Excessive fluid loss (sweating,
iliness)

Inadequate water intake

Low sodium levels

Low potassium levels

Prolonged physical activity
without recovery

ﬂerience sudden, painful muscle contractions during or after exercise.
ompt: What causes muscles to contract improperly?

Card 5 - Rapid Heart Rate
ll:'oring shows irregular or elevated heart rhythm in several patients.
ompt: How can electrolyte imbalance affect the heart?

Text
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

Part 5 - Pathway Tracking: How Does the Imbalance Spread?
Use arrows to show how imbalance affects the body.
Source - Fluid/Electrolyte Change - Cellular Effect < Body Impact O y
Example: "
Heavy sweating = Sodium loss = Disrupted nerve signaling - Muscle cramps

urn:

Part 6 — Pathway Tracking
e Students trace how dehydration and electrolyte
I imbalance leads to other health problems that
affects the body.
s, Part 7 — Impact Analysis
Students analyze how dehydration and
electrolyte imbalance affects organs, cells, and
the whole body, using evidence from the case to
support their answers.



Part 8-10

Claim

Evidence

Reasoning

One thing that surprised me in this case was

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 are electrolytes, and why are they important?
Electrolytes are charged minerals such as sodium and »
signaling, muscle contraction, fluid balance, and hear
2. How is proper hydration different from dehydration ol
Proper hydration maintains stable fluid and electroly
disrupts cellular signaling and circulation.
3. Why are dehydration and electrolyte problems difficul
Early symptoms like thirst, mild fatigue, or cramping
tiredness before serious imbalance develops.

Part 3 - Evidence Log - Key Points

Evidence # Key Understanc

1 This evidence suggests a cause because excessive
electrolyte levels.

2 This evidence suggests a cause because low sodiu
regulation.

3 This evidence suggests a cause because potassium
contraction and heart rhythm.

4 This evidence suggests an impact because electrol
contraction.

5 This evidence suggests an impact because abnorm
signaling.

6 This evidence suggests a pathway because fluid lo
lowers blood pressure and decreases oxygen deliv

7 This evidence suggests a pathway because kidney
dehydration.

8 This evidence suggests an impact because brain ct

9 This evidence suggests a pathway because inadeq

10 This evidence suggests a cause because low intake
electrolytes.

Part 4 — Suspect Ranking

1 - Excessive fluid loss (sweating, illness)

2 - Inadequate water intake

3 - Prolonged physical activity without recovery
4 — Low sodium levels

5 — Low potassium levels

Part 5 - Sample Pathway
Heavy sweating - Sodium & potassium loss —» Disrupted ner
heart rhythm changes

Part 6 = Impact Analysis

Organs: Heart rhythm and brain function become unstable.
Cells: Nerve and muscle cells cannot transmit signals properly.
Whole Body: Circulation, coordination, and endurance decline.

Part 7 - The Big Question
Dehydration became serious because ongoing fluid and electrolyte loss disrupted p
signaling, muscle contraction, and heart rhythm, affecting multiple system

Part 8 - Claim—Evidence—Reasoning
Claim

The main cause of the health problem in this casea
disrupted normal nerve signaling, muscles

oV

Understanding Dehydration & Electrolyte Balance

Water is essential for everyday life. Every cell, tissue, and organ in the body depends on proper
hydration to function correctly. Blood circulation, temperature regulation, muscle movement, and nerve
signaling all rely on fluid balance. However, water alone is not enough. The body also depends on
electrolytes—charged minerals such as sodium and potassium—to maintain stability inside and outside
of cells. When hydration and electrolyte levels remain balanced, the body can perform normally. When

that balance is disrupted, health problems can develop.o

Electrolytes are minera

potassium are
bloodstre

o

S

vhen dissolved in body fluids. Sodium and

es. Sodium helps regulate fluid balance in the

a key role in nerve signaling and muscle contraction.
an shift into cells, causing swelling that may affect brain
ssential for maintaining heart rhythm and proper communication
4 muscles rely on electrical signals, even small shifts in electrolyte
sordination, and organ function.

eans maintaining stable fluid and electrolyte levels in the body. When a person

.gh fluids and replaces lost electrolytes, blood volume remains steady, circulation continues
ently, and cells receive the nutrients and oxygen they need. Sweating, urination, breathing, and
physical activity all cause fluid loss, which must be replaced to maintain balance. During hot weather or
intense exercise, fluid loss increases, and the risk of imbalance rises.

Dehydration occurs when the body loses more fluid than it takes in. This reduces blood volume and

disrupts circulation. When dehydration is combined with electrolyte imbalance—such as low sodium
(hyponatremia) or low potassium (hypokalemia)—cellular signaling becomes disrupted. Muscles may
cramp or weaken, heart rhyvthm may become irregular, and dizziness or confusion may occur. Severe

Evidence
1. Laboratory results sho e normal Rubric Names: Date:
range. Section Criteria Level 4 Level 3 Level 2 Level 1
1 4 . . Part 2- Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct Answers are
2. The patient experienced s g, dizziness, rapid heart rate, Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or
and decreased urine outpu g and inadequate fluid Questions | Concepts vocabulary inaccurate
replacement. Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading | Does not reference
from Reading background reading to support answers | most answers reading
Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most
Reasoning of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides
The evidence shows that excessive fluid loss from sweating, illness, or inadequate hydration explains reasoning with clear explanations | incomplete little explanation
reduced both total bodv water and essential electrolvtes. Sodium helps regulate fluid balance Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific
. . . - . . Language vocabulary vocabulary language
and blood pressure, while potassium is critical for nerve ImPUIses and muscle contraction, anking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks
including heart rhythm. When these electrolytes fall outside their normal ranges, cells cannot ation with case evidence with some evidence but reasoning is weak evidence or logical
maintain proper electrical signaling. This disrupts muscle function, circulation, and organ support reasoning

stability. The
cramping, di

Part 9 - Sol
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Medical: Mo
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One thing th
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One change |
Prioritize cor

Clearly traces accurate multi-step
pathway showing how the problem
gads through the body

Shows correct pathway
with minor gaps
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accurate connections

Pathway is unclear or
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h explanation of system-level Explains most effects Partial understanding Limited
correctly understanding
ellular impact Mostly accurate Basic or incomplete Inaccurate or missing
explanation explanation explanation
all health General connection Limited connection Mo clear connection
made
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/; some evidence evidence unsupported
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_ice used
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used
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claim using science concepts

Reasoning mostly clear
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Mo clear reasoning

Optiona

Thoughtful personal, community, and
medical/system solutions

Practical solutions in
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Solutions missing or
unrealistic
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