Explore: Blood Type Detective

INSTRUCTOR:
no_reply@example.com

Objective:

e To understand the principles of blood
type inheritance.

e To apply Punnett squares to analyze
blood type inheritance patterns.

e To interpret blood type evidence to
solve hypothetical crime cases.

e To communicate findings effectively,
both verbally and in writing.

e To develop critical thinking and
problem-solving skills through the
analysis of complex scenarios.

Introduction

Imagine you're a detective trying to solve a
mystery about blood types. You'll use your
knowledge of genetics and Punnett squares to
figure out the truth!

Materials

Blood type charts
Markers

Blood Type Simulator

e Punnett squares (provided or drawn by students)
Procedure

1. Case File: Each student will get a "case file" with information about a family. The file will tell
you the blood types of the parents and their kids.

2. Guess: Based on the case file, guess what the parents’ blood types might be.

3. Make a Chart. Use Punnett squares to show all the possible blood types the kids could have.

4. Compare: Check if your guesses match the kids' blood types in the case file.

5. Conclusion: Decide if your guess was right or wrong.
Assessment
You'll be graded on how well you can:

e Use Punnett squares to figure out blood types.
e Make good guesses.
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Name:

Check your guesses with evidence.

Explain your findings clearly.

Additional Notes

You can work alone or with a partner.

Date:

Your teacher can give you different case files to make it more challenging.
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Findings
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Case Study

Hypothesis

Punnett Square Analysis

Evidence

Conclusion

The Bloodstained
Basement

The Vanishing Act

The Mysterious
Mansion
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The Silent Witness

The Deadly Dinner
Party

The Haunted House
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Case Study I: The Bloodstained Basement

Crime Scene:

The suburban home, once filled with laughter and
warmth, was now a chilling scene of violence.
Detective Sarah Carter stepped over the yellow crime
scene tape, her heart pounding in her chest. The
victim, David Thompson, lay sprawled on the cold
basement floor, a dark stain spreading around him.
The once-familiar scent of David's cooking had been

replaced by a metallic tang that filled the air.

A broken basement window, shards of glass scattered
across the floor, suggested forced entry. The scene of
chaos was further amplified by the blood spatter

patterns on the walls and ceiling. A broken knife and a

pair of bloody gloves lay nearby, silent witnesses to
the horrific crime. Sarah’s mind raced as she examined the evidence, piecing together the events of
that fateful night.

Additional Information:

e Victim: David Thompson, a middle-aged man - Blood type A
e Blood Type of the evidence: a mix of Aand B
e Suspects:
o Sarah Thompson: David's estranged wife, known for her history of domestic violence.
Blood type: unknown - both parents were O.
o Michael Davis: A neighbor who had frequent arguments with David. Blood type:
unknown - parents were A and B.

o Chris Johnson: A local drug dealer known to frequent David's home. Blood type: O.

Question: Who could have committed such a brutal act against David? Justify your answers.

Determine the parents of the killer using a punnett square.
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Case Study 2: The Vanishing Act

Crime Scene:

The deserted warehouse was a stark contrast to the
bustling city streets outside. Detective Alex Miller
stepped into the dim, dusty interior, the only sound
the creaking of floorboards beneath his feet. The air
was thick with the stale scent of neglect, broken
machinery, and a hint of something sinister. In the
center of the warehouse, a broken chair stood, a

small stain of blood marking its seat.

A cigarette butt, still smoldering, lay nearby. Alex
carefully examined the scene, his mind racing with
possibilities. Emily, a young woman known for her

vibrant spirit, had vanished without a trace. Her

Date:

disappearance had left a void in the lives of those who knew and loved her. Alex's determination to

find her was fueled by the hope of bringing her home safely.

Additional Information:

e Victim: Emily Carter, a young woman
e Blood Type Found as Evidence: AB

e Suspects:

o Alex Thompson: Emily's ex-boyfriend, known for his possessive behavior. Blood type: O.

o Ben Davis: Emily’'s co-worker, who had recently been seen arguing with her. Both his

parents were homozygous B.

o Carlos Rodriguez: A local gang member known to frequent the warehouse. Blood type:

unknown.

Question: Who could have taken Emily? Justify your answers. Determine the parents of the killer using

a punnett square.
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Case Study 3: The Mysterious Mansion

Crime Scene:

The historic mansion, once a symbol of wealth and
grandeur, now exuded an eerie silence. Detective
Ethan Carter stepped through the ornate front door,
the creak of the hinges echoing through the empty
halls. Dust motes danced in the sunlight streaming
through the stained-glass windows, casting strange

shadows on the walls.

In the heart of the mansion, the library lay
undisturbed. The victim, Henry, a renowned
philanthropist, lay sprawled on the plush velvet sofa,

a look of shock frozen on his face. A broken vase,

Date:

shards of porcelain scattered across the floor, and a hidden staircase revealed a scene of struggle

and desperation.
Additional Information:

e Victim: Henry Carter, an elderly millionaire
e Blood antigen found: B

e Suspects:

o Thomas Carter. Henry's greedy nephew. Blood type: O.

o Edward Davis: Henry's longtime butler, recently fired. Blood type: AB.

o Daniel Rodriguez: A local burglar known to target wealthy homes. Blood type:

homozygous A.

Question: Who could have murdered Henry, a man known for his kindness and generosity? Justify

your answers. Determine the parents of the killer using a punnett square.
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Case Study 4: The Silent Witness

Crime Scene:

The secluded cabin in the woods was a stark
contrast to the bustling city streets. Detective Sarah
Carter stepped through the creaking wooden door,
the air heavy with the scent of pine and damp earth.
The cabin was a mess, with overturned furniture and
broken glass scattered across the floor. In the center
of the room, the victim, Sarah Miller, lay sprawled on
the cold, hard floor.

A broken walking stick and a discarded backpack

were found near the victim's body. The scene was

one of chaos and violence, with blood spatter
patterns covering the walls and ceiling. Sarah’'s mind raced as she examined the evidence, piecing

together the events of that fateful day.
Additional Information:

e Victim: Sarah Miller, a young hiker
e Blood Type: no antibodies found
e Suspects:
o Jake Thompson: A local hunter who was seen in the area. Blood type: Homozygous B.
o Emily Davis: A hiker known to frequent the area. Blood type: AB.
o Ethan Rodriguez. A mysterious figure who was seen near the crime scene. Blood type:
O.

Question: Who could have murdered Sarah, a young woman enjoying a peaceful hike in the woods?

Justify your answers. Determine the parents of the killer using a punnett square.
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Name: Date:

Case Study 5: The Deadly Dinner Party

Crime Scene:

The high-end restaurant, once a place of celebration
and luxury, was now a scene of tragedy. Detective |
Alex Miller stepped through the broken glass of the dl il ik

restaurant's front window, the air thick with the smell

of smoke and burnt food. The tables were overturned, | e | | |
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found near the victim's body. The scene was one of
chaos and violence, with blood spatter patterns
covering the walls and ceiling. Alex's mind raced as he examined the evidence, piecing together the

events of that fateful night.
Additional Information:

e Victim: Oliver Carter, a prominent businessman
e Blood Type: antibodies for A
e Suspects:
o Peter Thompson: Oliver's business partner, recently fired. Blood type: O.
o Olivia Davis: Oliver's jealous ex-wife. Blood type: A.
o David Rodriguez. A disgruntled employee who had been denied a promotion. Blood

type: AB.

Question: Who could have committed such a brutal act against Oliver, a man known for his success

and influence? Justify your answers. Determine the parents of the killer using a punnett square.
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Name: Date:

Case Study 6: The Haunted

House

Crime Scene:

The abandoned house, once a symbol of high
society and wealth, was now a crumbling ruin.
Detective Ethan Carter stepped through the broken
front door, the air filled with the musty scent of decay
and neglect. Cobwebs hung from the ceiling, and
dust motes danced in the sunlight streaming
through the broken windows. In the center of the

house, the victim, Anna Miller, lay sprawled on the

cold, hard floor.

A broken flashlight and a discarded book were found near the victim's body. The scene was one of
chaos and violence, with blood spatter patterns covering the walls and ceiling. Ethan’'s mind raced as

he examined the evidence, piecing together the events of that fateful night.
Additional Information:

e Victim: Anna Miller, a paranormal investigator

e Blood Type: A antigens found

e Suspects:
o Brian Thompson: A local historian who believed the house was haunted. Blood type: AB.
o Emily Davis: A teenager known to trespass on the property. Blood type: B.

o Ethan Rodriguez. A mysterious figure who was seen entering the house. Blood type: A.

Question: Who could have murdered Anna, a woman known for her fearless exploration of the

unknown? Justify your answers. Determine the parents of the killer using a punnett square.
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Name: Date:

Teacher Directions : Blood Type Detective

Subject. Biology

Grade Level: 8th - 10th

Topic: Blood Type Inheritance, Punnett Squares
Learning Objectives:

e Students will understand the principles of blood type inheritance.

e Students will apply Punnett squares to analyze blood type inheritance patterns.

e Students will interpret blood type evidence to solve hypothetical crime cases.

e Students will communicate findings effectively, both verbally and in writing.

e Students will develop critical thinking and problem-solving skills through the analysis of

complex scenarios.
Materials:

e Student worksheet. "Blood Type Detective” (provided)
e Blood type charts (provided)

e Markers or colored pencils

e Access to computers with internet (optional)

e Projector or screen (optional)

e Simulator
Time Allotment.

e 2-3class periods (depending on presentation format)
Procedure:
Day I Introduction and Case Files

l. Introduction (10 minutes):
o Begin by introducing the concept of blood types and their importance in medical
situations such as blood transfusions.
o Explain that students will become "Blood Type Detectives” and use their knowledge of
genetics to solve mysteries involving blood type evidence.

2. Blood Type Basics (15 minutes):
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Name:

Date:

Briefly review the different blood types (A, B, AB, and O) and their basic characteristics.
Introduce the concept of dominant and recessive alleles using simple examples (e.g.,
pea pod color).

Explain how Punnett squares are used to predict the possible offspring genotypes and

phenotypes based on parental genotypes.

3. Case File Distribution and Explanation (10 minutes):

o

o

o

Distribute the "Blood Type Detective" student worksheet to each student.
Explain the different sections of the worksheet, including the case studies, guiding
questions, and presentation organization table.

Divide students into pairs (optional) to work collaboratively on the cases.

4. Blood Type Simulator Introduction (10 minutes - Optional):

o

If you have access to computers with internet, introduce the Blood Type Simulator at

https://sites.google.com/view/punnett-square-generator/multiple-alleles-blood-type

-simulator.
Demonstrate how students can use the simulator to practice creating Punnett squares

for different blood type combinations.

Day 2: Case Analysis and Punnett Squares

1. Case Study Work Time (45 minutes):

o

o

Allow students time to work on the case studies in their worksheet.

Encourage students to use the guiding questions to analyze the blood type evidence
and form a hypothesis about the possible genotypes of the parents in each case.
Guide students to use the Blood Type Simulator (if available) to create Punnett squares
and visualize the possible blood type combinations.

Students can then compare their Punnett square results with the blood types of the

children listed in the case file.

2. Classroom Discussion (15 minutes):

o

o

Facilitate a class discussion where students share their findings for each case study.
Discuss how the blood type evidence can help eliminate suspects or support
hypotheses about the culprit.

Encourage students to explain their reasoning and Punnett square analysis.

Day 3 (Optional): Presentations and Conclusion

l. Presentation Preparation (20 minutes):

o

12

If desired, students can prepare short presentations to showcase their findings for

each case study.
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o Students can use the presentation organization table in their worksheet to structure
their presentations.

o Presentations can include visuals like Punnett squares, diagrams, or written summaries.
2. Presentations and Discussion (20 minutes):

o Provide students with an opportunity to present their case solutions to the class.

o Encourage classmates to ask questions and participate in the discussion.
3. Conclusion and Wrap-up (10 minutes):

o Briefly summarize the key concepts of blood type inheritance and Punnett squares.

o Discuss the importance of applying scientific knowledge to solve problems.

o Answer any remaining student questions.
Assessment:

e Evaluate students’' completed worksheets, focusing on the accuracy of their Punnett squares
and their analysis of the blood type evidence in each case study.

e [f presentations were conducted, assess the clarity, organization, and scientific reasoning
demonstrated by students during their presentations.

e Observe students’ participation in class discussions, including their ability to explain their

thinking and answer questions from peers.
Differentiation:

e For students who need additional support, provide them with partially completed Punnett
squares or allow them to use the Blood Type Simulator more extensively.
e Challenge advanced students by providing them with more complex case studies or asking

them to research and present on real-world forensic cases involving blood type evidence.

Extension Activities:

e Create afamily tree: Have students create a family tree for a hypothetical family, including
the blood types of each member.

e Research blood donation: Have students research the importance of blood donation and the
blood typing process used in blood banks.

e Explore forensic science: Have students investigate the role of blood type analysis in forensic

investigations, including real-world cases.
Guiding Questions

.  Whatis the difference between a genotype and a phenotype? How can you determine a

person’s genotype from their phenotype?
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How do dominant and recessive alleles interact to determine blood type? What are the
possible genotypes for each blood type?

How can Punnett squares be used to predict the possible blood types of offspring based on
parental genotypes? What are the steps involved in creating a Punnett square?

How can blood type evidence be used to eliminate suspects in a crime investigation? What
factors should be considered when analyzing blood type evidence?

What are the ethical implications of using blood type evidence in criminal investigations?

Are there any limitations or potential biases associated with blood type analysis?

By incorporating these elements, the Blood Type Detective assignment can be a fun and engaging

way for students to learn about genetics and apply their knowledge to real-world scenarios.
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