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BOARD OF EDUCATION ADOPTION:  
COURSE DESCRIPTION:  Medical Detectives (MD) explores the biomedical sciences through hands-on projects and labs that require the students to solve a variety of medical mysteries. Students investigate medical careers, vital signs, diagnosis and treatment of diseases, as well as human body systems such as the nervous system. Genetic testing for hereditary diseases and DNA crime scene analysis put the students in the place of real life medical detectives.
COURSE PURPOSE: Medical Detectives will offer Science, Technology, Engineering and Math (STEM) basics to prepare students for enrollment in high school courses and encourage their consideration of careers in STEM fields. 
COURSE OUTLINE: 

Unit 8.1 What is a Medical Detective?

Preface

Students will discover how healthcare professionals act as medical detectives in identifying, treating, and preventing injury and illness in their patients. Patient Medical Histories are examined and students investigate how these histories guide medical detectives to the correct diagnosis and treatment of a particular illness. Students also investigate and collect vital signs such as heart rate, blood pressure, and temperature. Finally, students research pathogens involved in food borne illness and act as medical detectives in diagnosing and proposing a treatment plan for a patient with a mystery illness.

Essential Questions

1. What clues do medical detectives use to learn about a patient’s health?

2. How can vital signs signal a decline in a patient’s health?

3. How can epidemics be prevented?

4. How is a mystery illness diagnosed?

5. What is a medical detective?

6. What is biomedical science?

Concepts and Performance Objectives
	Concepts
	Performance Objectives

It is expected that students will:

	Patient health can be evaluated in a variety of ways, including collecting a patient's medical history and testing vital signs.
	Measure vital signs including heart rate, blood pressure, and temperature.

Demonstrate the use of technology as an important tool in the Biomedical Sciences.



	An epidemic is an infectious disease that spreads rapidly and sickens a large number of people.
	Explain the different ways a virus spreads through a population.

Describe the spread of a viral illness after inoculation is introduced.



	Medical professionals use a sequential, logical process to evaluate, diagnose, and treat patients.
	Evaluate patient case files to diagnose the pathogen responsible for the patient’s mystery illness.

Describe the steps that a medical professional will take to diagnose and treat a patient.



	A variety of health care professionals and scientists investigate medical mysteries.
	Provide examples of how medical professionals contribute to the health and wellness of individuals.


Unit 8.2 Mysteries of the Human Body Systems
Preface

This lesson introduces the human body as a compilation of body systems. Students investigate the nervous system, including brain anatomy and physiology. A mysterious illness prompts the students to explore the role of genetics in disease. Students investigate how mutations in DNA can cause disease and learn how genetic diseases are passed through families. 


Concepts and Performance Objectives

	Concepts
	Performance Objectives

It is expected that students will:

	The nervous system collects and interprets input from the outside world using specialized receptors.


	Describe how the brain collects and interprets input. 

Compare and contrast the senses of hearing and sight, taste and smell, and describe how they are collected and processed by the human body.

	The brain is a complex organ that is organized into specialized regions.
	Identify major regions of the human brain.

Dissect a sheep’s brain, accurately identifying and describing the function of the specified structures.

Compare and contrast the brains of a human and sheep.

	The expression of a genetic trait through families highlights the varying patterns of genetic inheritance.


	Evaluate patient family history as part of a medical exam and create a pedigree.

Determine the probability of a child inheriting a genetic disease.

	The unique sequence of a person’s DNA can be utilized for a variety of purposes, including testing for a genetic disease.
	Use appropriate laboratory methods to isolate DNA from cheek cells.

	A mutation in the sequence of nucleotides in DNA may cause a genetic disease.
	Analyze how changes in the huntingtin gene affect the resulting protein and nerve cell function.


Essential Questions

7. How does the human body use the five senses to interpret the outside world?

8. Why is the brain considered to be the control center of the human body?

9. How does family medical history aid in the diagnosis of a patient?

10. How can disruption at the cell level lead to death?

Unit 8.3 Murder Mystery
Preface

Lesson 3 begins with a murder victim found in an elevator and immerses the students in the world of crime scene investigators, medical examiners, and pathologists. Students have the opportunity to work through a virtual autopsy and explore how a suspect may be identified through DNA analysis in the process of solving the crime.

Concepts and Performance Objectives

	Concepts
	Performance Objectives

It is expected that students will:

	Body temperature can be used as one way to determine the approximate time of death.


	Know how to use patient and ambient temperature to identify the time of death.

Know how to use the time of death information to identify suspects.

	An autopsy can provide clues to the circumstances surrounding a mysterious death.
	List the steps of an autopsy.

Analyze a portion of an autopsy report to determine the cause of death for a murder victim.


	Human DNA is a unique code of over three billion base pairs that provides the genetic blueprint of an individual.
	Use DNA gel electrophoresis to compare DNA samples.

Defend identification of suspect using physical evidence including time of death, cause of death, and DNA crime scene analysis.



Essential Questions

11. How is time of death determined?

12. How is cause of death determined?

13. How can DNA be used to identify a person?

Standards and Benchmarks Addressed

For the most current standards alignments and customizable views, go to: alignment.pltw.org
KEY ASSIGNMENTS:  

Unit 8.1 What is a Medical Detective? 
Activity 8.1.1 Vital Signs: Temperature- In this activity students will measure the temperature of their palm of their hand and the palm temperatures of teammates. Students will also get to know the Vernier Logger Lite® software and temperature probe.
Activity 8.1.2 Vital Signs: Heart Rate and Blood Pressure- In this activity students will measure their heart rate and blood pressure and calculate average readings for their team. They will also use an interactive website to maintain homeostasis in a virtual body. 
Activity 8.1.3 Chickenpox Outbreak- In this activity students will model the different ways that a virus such as chickenpox spreads through a population and what happens if inoculation is introduced.
Project 8.1.4 Mystery Illness- In this activity students will identify what is a pathogen and use information to diagnose a mystery illness that a fictional patient has contracted. 
Activity 8.1.5 Biomedical Science Careers- In this activity students will investigate a biomedical science career. The glog you will create (using http://edu.glogster.com/) or brochure will highlight the responsibilities, salary range, best location, education, and future demands for this type of engineer.
Unit 8.2 Mysteries of The Human Body Systems

Activity 8.2.1 Testing the Senses- In this activity students will test your senses of taste, smell, and touch as well as explore how the nervous system collects information from the outside world.
Activity 8.2.2 Testing the Senses: Sight- In this activity students will test their visual senses through a series of experiments.
Activity 8.2.3 Hearing Loss- In this activity students will explore their sense of hearing and investigate a preventable form of hearing loss.
Activity 8.2.4 & 8.2.5 Brain Anatomy/ Dissection - In this project students will learn about the structure and functions of the brain as they dissect a sheep brain and compare the anatomy with what they have learned about the human brain.
Project 8.2.6 Mystery Disease Part 1: Diagnosis- In this project students will take the role of a primary care doctor who is seen by a patient with a mystery disease. Students will create a pedigree from the patient history, research the patient’s symptoms, and recommend tests to confirm their diagnosis.
Project 8.2.7 Mystery Disease Part 2: Genetic Testing- In this project students will learn about Huntington’s disease and investigate how DNA is isolated for genetic testing by collecting cheek cells, isolating DNA, and creating a necklace with their isolated DNA.
Unit 8.3 Murder Mystery

Problem 8.3.1 Murder Mystery Part 1: Time of Death- In this activity students will investigate relative cooling rates and estimate time of death based on temperature data for a murder victim.

Problem 8.3.2 Murder Mystery Part 2: Autopsy- In this activity students will complete a computer simulation of an autopsy and read a portion of the autopsy report for the hotel operator murder victim to determine the cause of death.

Problem 8.3.3 Murder Mystery Part 3: Suspect Identification- In this problem students will use gel electrophoresis to analyze DNA from two suspects, the victim, and DNA from the crime scene to identify which suspect should be charged with the crime.

INSTRUCTIONS METHODS and/or STRATEGIES: 
· Project Based Leaning
· Direct Instruction

· Collaborative Grouping

· Self-Directed Activities

· Technology Enriched assignments and research

· Individual and group Presentations

· Hands-on Learning 

ASSESSMENTS INCLUDING METHODS and/or TOOLS
· Observations
· Rubrics

· Project Grades

· Diagnostic Interview

· Participation 

· Notebook Evaluation

· Evaluation of constructed Responses 

INSTRUCTIONAL MATERIALS:
PLTW courses integrate equipment, technology, and supplies into the curriculum to give students hands-on experiences and opportunities to apply what they learn in a meaningful way. Students have access to equipment and software employed by industry, so that they can see the real-world implications of what they learn. To assist schools with ordering equipment and supplies, PLTW created a Purchasing Manual for each program, which includes instructions and Program Inventory and Supplier Workbooks. This Manual helps schools with the process of procuring equipment, software, and other materials for PLTW courses.
Excel workbook for Gateway_Inventory at 
https://www.pltw.org/get-involved/register-pltw/program-support/equipment-and-supplies
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