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Case File #824 - The Blood Sugar Balance Mystery
Doctors and school nurses are reporting an increase in patients experiencing freque

blood glucose levels, irregular insulin response, and signs of metabolic imbalance.

Health officials suspect a breakdown in blood sugar regulation—the process that keeps b
glucose levels within a healthy range. When blood sugar is not properly controlled, cells
not receive enough usable energy, or glucose may build up in the bloodstream.

Blood sugar imbalance has been linked to:
* Fatigue and weakness
* Frequent thirst and urination
Shakiness or dizziness
“ fficulty concentrating
term organ stress
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A complete student case file
with guided worksheets for
every step of the investigation
10 detailed evidence cards
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HOW THIS ACTIVITY HELPS YOU

Y>> Saves prep time with a fully structured,
print-and-go Investigations.

Y>> Drives high engagement while stil
meeting academic goals as students are
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

Y% % % % The added images and graphs enhanced the activity. My
th e Im paCt on th e h Uuman bOdy an effective introduction to the topics. - Mystery Resource Buyer ’

10-PART INVESTIGATION

Students:
1. Step into the roIe of a S '

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.



@ How blood sugar is normally regulated

What Will Your @The role of insulin in blood sugar balance
Students Learn? @ What happens when glucose levels become too

high or too low
FULLY EDITABLE AND READY- @ How insulin resistance affects cells
TO-GO INVESTIGATION @ Why the pancreas is critical for metabolic balance

FULL @ How blood sugar imbalance impacts organs like
E | ANSWER KEY the kidneys and brain
Why symptoms such as thirst, fatigue, and
shakiness occur
How physical activity supports glucose control

How long-term imbalance leads to organ stress
CARDS -

Y A% This product will make a great addition of Environmental How to use Clalm—EVIdence—Reasonlng (CER) to
Mystery Mondays for my Environmental Issues Curriculum, with no Support SCientiﬁC eXplanatiOnS
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teacher prep needed. - Mystery Resource Buyer



The Blood Sugar Balance Mystery

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

Case File #824 - The Blood Sugar Balance Mystery

Doctors and school nurses are reporting an increase in patients experiencing frequent fatigue,
shakiness, excessive thirst, frequent urination, headaches, blurred vision, irritability, and
difficulty concentrating. Some patients report feeling shaky and weak between meals, while
others experience extreme thirst and energy crashes after eating. Medical tests show abnormal
blood glucose levels, irregular insulin response, and signs of metabolic imbalance.

Health officials suspect a breakdown in blood sugar regulation—the process that keeps blood
glucose levels within a healthy range. When blood sugar is not properly controlled, cells may
not receive enough usable energy, or glucose may build up in the bloodstream.

Blood sugar imbalance has been linked to:

e Fatigue and weakness

e Frequent thirst and urination

e Shakiness or dizziness

e Difficulty concentrating

e Long-term organ stress
No single symptom explains the full problem. What is clear is that when the body cannot
properly regulate blood glucose, multiple systems are affected.

You are a science detective assigned to investigate this metabolic mystery.
Your Mission

e Explain how blood sugar is normally regulated

e |dentify what disrupts blood glucose balance

e Describe how imbalance affects body systems

e Propose solutions to support healthy glucose control
Energy balance depends on what you discover.

Part 2 — Background: What Is Blood Sugar Regulation?
Read the background information provided, then answer:
1. What is blood sugar regulation, and what hormones are involved?

2. How is normal blood sugar balance different from an imbalance?

3. Why are blood sugar problems difficult to detect early?

Part 1 — Mission Briefing & Case
Overview

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

Part 2 - Background: How Blood Sugar
Balance Affects 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.
e Choose the one category that best fits each piece of evidence.

[0 What causes it
[ Pathway
[ Its impact

* What question does this evidence raise for you?

Example Evidence Log Entry (Model response only)
This evidence suggests a pathway because insulin normally allows glucose to enter cells for

energy use.

Evidence #

Key Understanding

W 0 N O D B W N

[y
(]

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

Reduced insulin production

Insulin resistance

Excess sugar intake

Pancreatic dysfunction

Lack of physical activity

Part 3 — Evidence Log

their evidence log.

Evidence Card 7 — Insulin Resistance Indicator

Cells show reduced response to insulin despite normal or elevated insulin levels.

Reduced Cellular Response to Insulin (Insulin Resistance)

200 —8— Neemal Cellular Respsnie
o~ Reduced Cellular Response (Insulin Resstance)

Blood Glucose Level (maidl)
3 8 3 2
/
4

g

/
t
/

Time After Glucose Intake (minutes)

Detective Prompt:
What does insulin resistance mean for glucose entering cells?

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

vidence Card 1 - Elevated Blood Glucose

lood tests show fasting glucose levels consistently above 130 mg/dL (normal
asting range: 70-100 mg/dL).

asting Blood Glucose Test Results:

Group Tested Fasting Glucose Clinical What This Indicates
Level (mg/dL) Classification
Healthy Individual 70-100 mg/dL Normal Proper blood sugar
regulation
Prediabetes Range | 100-125 mg/dL Impaired fasting Early insulin resistance
glucose

Patient (Repeated 130-150 mg/dL Diabetes range Blood sugar consistently
Tests) Evidence Card 9 — Long-Term Organ Stress
Poorly Controlled | 160- Medical assessments show early signs of kidney strain in some patients with

Diabetes

prolonged high glucose levels.

letective Prompt:

Vhat does consistently hi

Part 4 — Evidence Analysis

Detective Prompt:
Whv can orolonged high blood suear damage organs?

Students summarize each piece of evidence, identify

what it reveals about the impact blood sugar balance

has on body systems, and generate questions,

building critical thinking and reasoning skills.



EVIDENCE CARDS

u n n
Evidence Card 6 — Pancreas Imaging
VI e n c e ar s C O I I l e I n WO Ve rS I O n S - Medical imaging shows signs of stress or reduced function in pancreatic ti
Detective Prompt:

What role does the pancreas play in blood sugar regulation?

With images and graphs and Without and ==,
can be printed or projected as needed. Note:

Both contain data tables. 1/ T~

Students analyze each Evidence Card and == e

. . Level (mg/dL) Classification
Evidence Card 8 — Welght Changes Healthy Individual 70-100 mg/dL Normal Proper blood sugar

Some patients report unexplained weight gain, while others experience weight | regulation

[ | ] | | | |
. 2 Prediabetes Range 100-125 mg/dL Impaired fasting Early insulin resistance
loss despite normal eating patterns. glucose | |
rted Weight Change Clinical Definition What This Indicates ‘ Patient (Repeated 130-150 mg/dL Diabetes range Blood sugar consistently
| | elevated |

=2% bod lled 160-200+ mg/dL High Cells not efficiently
Part 3 - Evidence Log using glucose
UﬂE¥P|a|n'&d For each Evidence Card, answer the questions below in 1-2 sentences in the chart. mpt:

| ] | | |
Weight Gain s Summarize the evidence in your own words. nsistently high fasting blood glucose suggest?
ummarize the evidence In their own words
| 1 Unexplained -5% body '

Weight Loss 6-12 mon rd 2 - Low Blo‘od Sugar Ep}sodes »
ts report shakiness, sweating, and dizziness between meals; glucose

Images

Graphs

— Evidence Cards — No Images

t 1 s evidence raise for you? p below 70 mg/dL during these episodes.
] ] ] Rapid Weight | ~10% bod Y R
e e r m I n e W a I S e V I e n C e S u gg e S S | Loss in 6 montl odel response only) blood sugar cause shakiness and weakness?
Detective Prompt: ay because insulin normally allows glucose to enter cells for
n How can glucose imbalanc - y
Key Understanding | rd 3 - Insulin Test Results
1 how irregular insulin levels—either too low or excessively high
| 2 I | normal response patterns.
mpt:
3 sulin normally regulate blood glucose levels?
4

Pathway

Each rank can only be used once. )
Suspect | Rank | Why You Ranked It This Way
Reduced insulin production

3. Explain what question(s) this evidence raises =
for them? =1 On ly

|
Part 4 - Suspect List: What Is Causing the Imbalance?
I tS I | I l p act O n t h ‘ ’ h u | I I a n b O d y Rank the suspects from 1 (most responsible) to 5 (least responsible). T l




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

Part 5 — Pathway Tracking: How Does Blood Sugar Imbalance Spread?

| | | | | |
Use arrows to show how blood sugar imbalance affects the body.
Food Intake - Blood Glucose Level - Hormone Response - Cell Energy = Body Impact re S p O n S I e O r e p ro e m I n S I e e u m a n
Example:

High sugar meal - Rapid glucose spike = Insulin release - Glucose enters cells - Stable

energy
Your Turn: b O d
Choose one issue from the case and trace how it affects the body. (]

Part 6 — Pathway Tracking

Students trace how blood sugar imbalance leads
to other health problems that affects the body.
Part 7 — Impact Analysis

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

Part 6 — Impact Analysis
Impact on Organs
How does abnormal blood sugar affect organs such as the pancreas, kidneys, or brain?

Impact on Cells
Why do cells struggle when glucose cannot properly enter for energy use?

Impact on the Whole Body
How can unstable blood sugar affect daily energy and long-term health?

Part 7 - The Big Question
How did this blood sugar imbalance develop into a serious body-wide health issue?
Use evidence from the case to explain.



Part 8-10

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.



Understanding Blood Sugar Regulation and Metabolic Balance
Energy is essential for everyday life. Every movement, thought, and body process requires energy. The

body gets this energy from food, especially carbohydrates. During digestion, carbohydrates are broken
down into glucose. Glucose is a type of sugar that travels through the bloodstream and serves as the
body’s main fuel source. Doctors measure blood glucose in milligrams per deciliter (mg/dL), which

shows how much glucose is in a small amount of blood. In most healthy individuals, normal fasting blood
glucose levels fall between 70-100 mg/dL. Keeping blood sugar within this range is important for overall
egulation.

. After a person eats, blood glucose levels rise
releasing insulin. Insulin acts like a key, allowing

Teacher Answer Key
Part 2 — Background Questions
1. What is blood sugar regulation, and what hormones a-
Blood sugar regulation is the process that keeps blo
range using hormones such as insulin and glucagon.

elease stored glucose back into the bloodstream. This raises blood sugar

2. How is normal balance different from imbalance? Part 4 — Suspect Ranking (Sample) ) A
Normal regulation keeps glucose stable, while imba 1~ nsulin resistancs <. In a healthy system, insulin and glucagon work together to keep blood glucose
high or drop too low. 2 - Reduced insulin production 10 lft the c!ay. This steady balance allows cells to receive energy while preventing too much
3. Why are blood sugar problems difficult to detect earl 3 — Pancreatic dysfunction om building up in the blood.
Symptoms may be mild or mistaken for fatigue or h 4 - Excess sugar intake
become severely abnormal. 5 — Lack of physical activity Blood sugar imbalance occurs when this system does not work properly. If the pancreas
produces too little insulin, becomes damaged, or if body cells stop responding to insulin
PaE"t :e E"i‘:’“‘e Log — Key Points o Und rmls— sa"::'e PT‘G“I"“V bloodstrenm - Cel effectively (a condition called insulin resistance), glucose may remain in the bloodstream
i nsulin resistance ucose remains in bloodstream e . . . . . .
1 Lo P S —————— a::be'::a:::? stress instead of entering cells. This can lead to hyperglycemia, or high blood sugar. Fasting blood
blood sugar is ogtgbeing pmp';rly regulated glucose levels between 100-125 mg/dL indicate impaired fasting glucose, while levels at or
2 This evidence suggests an impact because lo Part 6 — Impact Analysis above 126 mg/dL may indicate diabetes. Symptoms of high blood sugar include excessive thirst,
immediate symptoms of weakness and shaki Organs: High glucose stresses the cose rises above the
3 This evidence suggests a pathway because a Cells: Cells cannot properly ac: - _— _—_ is excreted in
normal glucose regulation. Whole Body: Energy instability 2 Section Criteria Level 4 Level 3 Level 2 Level 1 h blood glucose
4 This evidence suggests an impact because ex» Part 2- Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct Answers are
increases urine production and dehydration Part 7—-The Big Question Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or
" " : : : : ; Questions | Concepts vocabulary inaccurate
5 This evidence suggests an impact because ur Blood suEa_r imbalance became SE.I’I - o dinsulin function prevented glucose Use of Evidence | Consistently uses information from the | Uses reading to support | Limited reference to reading | Does not reference mgjd'_ may cause
energy crashes after meals. from entering cells properly, leading ¢ ability and organ stress. from Reading | background reading to support answers | most answers reading happen because
. . Part3- Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most |
6 .Th's _e\"dence S'UggeSts a cause because panc Part 8 — CER (sam | el Evidence of Evidence impact for all evidence and clearly evidence categories correctly but explanations are | evidence or provides
insulin productlon. P Log explains reasoning with clear explanations | incomplete little explanation i li d .
7 This evidence suggests a cause because insul C:Ialm: | Use of Scientific | Consistent, precise scientific vocabulary Apprzplriate scientific Limit;dlor inconsistent IMinimaI scientific nSl: I?fpro ‘-:f:;'o":
: ; The main cause is insulin resistance. Language vocabulary vocabulary anguage Interfere w
fro.m el:‘termg cells Effethely' Evidence: Part 4 - Ranking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks ugar control
8 This evidence suggests an impact because lo o o Suspect Justification with case evidence with some evidence but reasoning is weak evidence or logical g ’
metabolism and body weight. Elevated fasting glucose and reduced cellular response to insulin. Ranking support reasoning
. " M Reasoning: Part 5— Cause-and- Clearly traces accurate multi-step Shows correct pathway | Shows limited or partially Pathway is unclear or | ild and mistaken fDI'
? This evidence suggests an impact because pr When cellss do not respond to insulin, glucose remains in the bloodstream instead of enterin Filmary ||Efbect e At Nl il accurate connections naceurate
organs like the kidneys. p '8 8 Tracking Connections spreads through the body hether levels are
10 This evidence suggests a pathway because p cells for energy. :'"a‘r:;;— ﬁgglilnr—sl;::zlins moro:lgh explanation of system-level E;ﬂ:::vmost effects Partial understanding tlr?:::sdtanding
sensutnvuty and increases glucose uPtake by n Part 9 — Solutions Analysis Cellular Clearly explains cellular impact Mostly accurate Basic or incomplete Inaccurate or missing
i . . L Understanding explanation explanation explanation ks properly, cells
PEI'SOI'Ial. Balanced mea'S, phVSIca| aCtIVIty, I'Egular mDnItorlng. Wh°|E'EQW S[rgng connection to overall health General connection Limited connection Mo clear connection n this Svstem
Community: Nutrition education programs. Impact made he entire body
ol . Part 7- Explanation Thorough, logical explanation using Clear explanation using | Basic explanation with limited | Minimal or | .
Medical: Ea rw screening and hormone management. The Big Using Evidence | multiple pieces of evidence some evidence evidence unsupported
Question | I I _explanation
Part 10 — Reflection Part 8- Claim Clear, specific, scientifically accurate Clear but somewhat Claim present but vague Claim unclear or
. . . CER claim general claim missing
One thms that surprlsed b Evidence Multiple relevant pieces of case Some relevant evidence | Limited or weak evidence Evidence missing or
How quickly blood sugar imbalance can affect multiple organs. evidence used used irrelevant
- : : o : - =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
. . ' [system solutions most categories unrealistic
p t I O n a a r I n g u I I ‘ : Tlection with personal Clear reflection Basic response Minimal effort
ion




Human Body Systems & Health

Detective Mystery Bundle

Get all my Human Body Mystery Activities at a HUGE %
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