THE BLOOD TYPES

MYSTERY
NO PREP

Gamify your students’
learning with this

The Blood Types Myste

Date:

Interactive and engaging
Mystery Activity.

SCROLL

to take a look Iinside!

ood pressure, and dangerous clotting reactions shortly after transfusion.

edical teams confirm that oxygen levels were low prior to treatment, and transfusionsijyere
necessary. However, in several cases, the transfused blood triggered an immune respons|

instead of helping the patient recover. l
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Full investigation
breakdown

Evidence Card 3 - Red Blood Cell Clumping
Microscopy shows red blood cells sticking together in samples from affected
patients.

e N
Detective Prompt:
How does agglutination interfere with circulation?

Evidence Card 4 — Oxygen Saturation Drop
Blood oxygen saturation decreases following transfusion reaction.
Decrease in Blood Oxygen Saturation Following Transfusion Reaction

3
#

Biood Ouygen Saturabon (1
.

&5 min
Begir

Detective Prompt:
How does red blood cell destruction reduce oxygen delivery?

10 Evidence Cards to Determine Culprit



HOW THIS ACTIVITY HELPS YOU

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

Y>> Drives high engagement while stil L Siepino the ol o @ Scigae
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
connections, and using CER to explain ey
the impact on the human body. o ot tatution o s opics . Nystery Resoureo g @

culprits.
5.Build a scientific case \SIiNng
Reasoning. TN ..
5. Propose real solutions that matter




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
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RUBRIC EVIDENCE
o6 CARDS ™
Yk %K % 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 blood type is determined (ABO and Rh
factor)

@ What antigens and antibodies are

@ Why incompatible blood causes agglutination

@ What hemolysis is and why it is dangerous

@ How oxygen delivery depends on healthy red
blood cells

@ Why Type O-negative is a universal donor

/) Why AB-positive is a universal recipient

/ How emergency transfusions increase
compatibility risk

@ How Immune responses can quickly escalate

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



The Blood Types Mystery

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

Case File #941 - The Blood Types Mystery

Hospitals are reporting a series of complications during emergency blood transfusions. Some
patients recover quickly after receiving donated blood, while others develop fever, chills, low
blood pressure, and dangerous clotting reactions shortly after transfusion.

Medical teams confirm that oxygen levels were low prior to treatment, and transfusions were
necessary. However, in several cases, the transfused blood triggered an immune response
instead of helping the patient recover.

Laboratory testing suggests the issue may be related to blood type compatibility. When
incompatible blood types mix, the immune system may attack the donated blood cells, leading
to serious complications.

Blood type complications have been linked to:

» Transfusion reactions

» Clumping (agglutination) of red blood cells

+ Reduced oxygen delivery

= Fever and inflammation

+« Organ stress
No single symptom explains every reaction. What is clear is that when blood types are not
compatible, the immune system may treat transfused blood as a threat.

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

« Explain how blood types are determined

« Identify what causes transfusion reactions

e Describe how incompatible blood affects oxygen delivery

+ Propose solutions to prevent blood-type complications
The body's oxygen transport system depends on what you discover.

Part 2 - Background: What Are Blood Types?
Read the background information provided, then answer:
1. What determines a person’s blood type?

2. How is compatible blood different from incompatible blood?

Part 1 — Mission Briefing & Case Overview
Students take on the role of science
detectives and are introduced to blood
types, Its impact on body systems, and how It
iImpacts health.

Part 2 - Background: Blood Types and
Transfusion Compatibility

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 guestions below in 1-2 sentences in the chart.

| |
) ) - Kidney and thyroid tests show mild dysfunction without infection.
1. Summarize the evidence in your own words. e I r e VI e n C e O . Test Normal Mmild Infection Indicator | What This Indi
2.

Evidence Card 9 — Organ Function Changes

Choose the one category that best fits each piece of evidence. Range Dysfunction
O Cause Result
O Pathway Creatinine 0.6-1.3 1.4-1.8 mg/dL No elevated WBC | Mild reduced
= (Kidney mg/dL kidney filtratio
O im pact Ew_idence Card 3 - Red Blood Cell Cll_.|rr!ping Function)

3. What question does this evidence raise for you? z:;;s‘:op\r shows red blood cells sticking together in samples from affected Blood Urea 7-20 21-30 mg/dL Normal CRP/WBC Reduced kidne

Example Evidence Log Entry (Model response only) Nitrogen (BUN) | mg/dL e
Free T4 0.8-1.8 0.6~

This evidence suggests a cause because incompatible blood types trigger an immune response. Evidence Card 4 - Joint Swelling & Pain

Evi ' (Thyroxine) ng/dL . . ioniin lointling : T
Evidence # Key Understanding . Imaging shows inflammation in joint linings without mechanical injury.
- " Joint Inflammation = Synovitis
1 - Detective Prompt: How can imrm i
2 g Inflamed Synovium B
i ~
i
3

® v
4 Detective Prompt:
How does agglutination interfere with circulation?

Detective Prompt: How can immune cells cause joint damage?

Z Part 4 — Evidence Analysis

9

- Students summarize each piece of evidence, identify

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

T T what it reveals about the impact blood types have on

Incorrect Rh factor matching

| body systems, and generate questions, building critical

patient plasma
Emergency transfusion
without full screening

thinking and reasoning skills.




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 on the human body

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

Evidence Cards

Evidence Card 1 - ABO Blood Typing

Agglutination (clumping) observed in laboratory testing.

Detective Prompt:
What happens when anti-A antibodies encounter A antigens?

Evidence Card 2 - Rh Factor

Patient A: Blood type B
Donor Blood: Type A

Patient: Rh-negative

Donor Blood: Rh-positive

Delayed immune response observed after transfusion, likely due to prior
sensitization to the Rh antigen.

Delayed Immune Response After Blood Transfusion

a0

Part 3 - Evidence Log

r each Evidence Card, answer the questions below in 1-2 sentences in the chart.
Summarize the evidence in your own words.

tegory that best fits each piece of evidence.

) 3 1 M 3 is evidence raise for you?
Example Evi: odel response only)

Detective Prompt:
Why can Rh incompati

Key Understanding

because incompatible blood types trigger an immune response.

Images

Graphs

Evidence Cards — No Images

Evidence Card 1 = ABO Blood Typing

Patient A: Blood type B

Donor Blood: Type A

Agglutination (clumping) observed in laboratory testing.
Detective Prompt:

What happens when anti-A antibodies encounter A antigens?

ard 2 - Rh Factor

-negative

d: Rh-positive

mune response observed after transfusion, likely due to prior
n to the Rh antigen.
Prompt:

h incompatibility cause immune reactions?

rd 3 - Red Blood Cell Clumping
shows red blood cells sticking together in samples from affected

Prompt:
agglutination interfere with circulation?

rd 4 - Oxygen Saturation Drop
t:n saturation decreases following transfusion reaction.
&Prompt:
red blood cell destruction reduce oxygen delivery?

ry markers increase rapidly after transfusion, meaning the body’s

rd 5 - Elevated Immune Markers
stem is activated.

10

Part 4 — Suspect List: What Is Causing the Transfusion Reactions?

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
Mismatched ABO blood type

| Incarrect Rh factor matching

[ Pre-existing antibodies in
patient plasma
Emergency transfusion

| without full sereening
Improper blood storage or
handling

Prompt:
the immune system react to foreign antigens?

Text
Only




Part 5 — Suspect List

Students rank possible issues, defend their
choices, and determine which suspect is most
Use rrows o show how icompatible blood leads 1o complications, [€S pO I Si b I € fOr th € p [0 b I em in S I d € th € hU man
e msniees [l DOAY.

Part 6 — Pathway Tracking

Students trace how blood types lead to other
health problems that affects the body.

Part 7 — Impact Analysis

Students analyze how blood type
mismatches affect organs, cells, and the
whole body, using evidence from the case to
support their answers.




Part 8 - Claim—Evidence—Reasoning (CER)

What is the main cause of the transfusion complication in this case?

Part 8-10

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 determines a person’s blood type?
Blood type is determined by the presence or absence -
cells and the presence of the Rh factor.

2. How is compatible blood different from incompatible

Compatible blood does not trigger an immune respo
causes antibodies to attack donor red blood cells.

3. Why can blood-type problems be difficult to detect e:

Patients may appear stable until antibodies react, ar
internally before visible symptoms appear.

Part 3 - Evidence Log — Key Points

Evidence # Key Understani

1 This evidence suggests a cause because ABO
attack.

2 This evidence suggests a cause because Rh in
production.

3 This evidence suggests a pathway because re
circulation.

4 This evidence suggests an impact because ret

5 This evidence suggests an impact because inf
activation.

6 This evidence suggests a cause because antib

7 This evidence suggests an impact because he
cells.

8 This evidence suggests a cause because incon
mismatch risk.

9 This evidence suggests a pathway because O
antigens.

10 This evidence suggests a pathway because Al
anti-B antibodies, allowing multiple blood typ
attack.

Part 4 - Suspect Ranking (Sample)

1 - Mismatched ABO blood type

2 — Incorrect Rh factor matching

3 — Pre-existing antibodies

4 — Emergency transfusion without screening
5 — Improper storage

Part 5 — Sample Pathway
ABO mismatch = Antibody binding = Agglutination - Hemc

Part 6 — Impact Analysis

Organs: Oxygen shortage stresses brain, heart, and kidneys.

Cells: Agglutinated red blood cells cannot transport oxygen effectively.
Whole Body: Fever, inflammation, shock, and organ stress may occur.

Part 7 — The Big Question
Blood-type incompatibility triggered an immune response that caused red blood cells
and break apart. This reduced oxygen delivery and led to inflammation and ox
began as a mismatch at the cellular level developed into a body-wide b
Part 8 - CER ‘
Claim:

The main cause of the transfusion reactio

ABO or Rh mismatch that triggered 3 0

co

Understanding Blood Types and Transfusion Compatibility

Blood is essential for life. It carries oxygen, nutrients, hormones, and waste products
throughout the body. Red blood cells are especially important because they transport oxygen
from the lungs to tissues and organs. For blood to function safely in the body, it must be
compatible with a person’s immune system. This compatibility depends on a person’s blood

type.

A person’s blood type is determined.b
red blood cells. In the ARS
person has A

they b
) “
‘ a by the presence or absence of another antigen called the Rh

present, the blood type is positive (such as A+ or O+). If it is absent,
egative (such as A- or O-). Together, the ABO system and the Rh factor
a person’s full blood type.

:rs called antigens found on the surface of
ere are two main antigens: Aand B. Ifa

5, they have Type A blood. If they have B antigens,
A and B antigens, they have Type AB blood. If they

-0 blood.

The immune system plays an important role in blood compatibility. The plasma portion of blood
contains antibodies, which are proteins that recognize and attack foreign substances. If a
person receives blood with antigens that do not match their own blood type, their antibodies
may recognize the donor red blood cells as foreign. When this happens, the antibodies attach
to the donor cells, causing them to clump together in a process called agglutination. The red
blood cells may also break apart in a process called hemolysis. These reactions can reduce

A ) ed blood cells break
Evidence:
Agglutination was observed wh Rubric Names: Date: e dehydrogenase) to
Red blood cell destruction (hemc occurred after Section Criteria Level 4 Level 3 Level 2 Level 1
t fusi Part 2- Understanding | Answers are accurate, thorough, and Answers are accurate Answers are partially correct Answers are
ransrusion. Background | of Core clearly explained using correct scientific | with clear explanations | or lack detail incomplete or
Reasoning: Questions | Concepts vocabulary inaccurate ype O negative blood
The evidence shows that antibodies siasma recognized the donor red blood Use of Evidence | Consistently uses information from the | Uses reading to suppert | Limited reference to reading Does not reference vp g
cells as foreign. When antibodies bind patible antigens, red blood cells clump together from Reading | background reading to support answers | most answers _ . reading _ , B, and Rh antigens,
L. . A N Part3- Understanding | Accurately identifies cause, pathway, or | Correctly identifies most | Identifies some categories Misidentifies most .
and may break apart. This immune reaction reduces oxygen delivery and causes inflammation, of Evidence | impact for all evidence and clearly evidence categories | correctly but explanations are | evidence or provides ss-matching are
which explains the fever, organ stress, and other complications observed in the case. explains reasoning with clear explanations | incomplete little explanation
Use of Scientific | Consistent, precise scientific vocabulary | Appropriate scientific Limited or inconsistent Minimal scientific
Language vocabulary vocabulary language
Part 9 - Solutions & Action Plan anking & Ranking is logical and fully supported Ranking is mostly logical | Ranking is partially supported | Ranking lacks .
Personal Actions: ation with case evidence with some evidence but reasoning is weak evidence or logical ncompatible blood
Know your blood type and inform medical providers in emerge support reasoning

identification
Community /
Educate stude
Promote bloo
Medical or He
Perform stric
antibodies an

Part 10 - Re
One thing tha
How quickly t

transfusion in’

Marki ng Rubri

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

Shows correct pathway
with minor gaps

Shows limited or partially
accurate connections

Pathway is unclear or
inaccurate

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
_aing Clear explanation using | Basic explanation with limited | Minimal or
/; some evidence evidence unsupported
d _explanation

g iﬁ:allv.r accurate

Clear but somewhat
general claim

'C]airn present but vague

Claim unclear or
missing

_clevant pieces of case
_ice used

Some relevant evidence
used

Limited or weak evidence

Evidence missing or
irrelevant

_carly explains how evidence supports

v
| claim using science concepts

Reasoning mostly clear
with minor gaps

Limited reasoning connection

Mo clear reasoning

Ensure proper compatibility testing is always completed before transfusions whenever possible,
even in urgent situations.

r’f
4
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Thoughtful personal, community, and
medical/system solutions

Practical solutions in
most categories

Basic or incomplete solutions

Solutions missing or
unrealistic

“thoughtfulness

Deep reflection with personal
connection

Clear reflection

Basic response

Minimal effort

y v T & Insight
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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
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