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Course Title: PLTW Principles of Biomedical Science
Course No: H8919
Career Cluster:  Health Science
CIP #: 
Grade Level: 9-11  Two semesters
Credits:  1
Prerequisite: none
UAA Tech-Prep/Articulation: No
Certification:  Project Lead the Way
Academic Credit:  Science
Course Description:  Principles of Biomedical Sciences is a two semester course that provides an introduction to the biomedical sciences through exciting hands on projects and problems.  Students investigate the human body systems and various health conditions including heart disease, diabetes, sickle-cell disease, hypercholesterolemia, and infectious diseases.  They determine the factors that led to the death of a fictional person and investigate lifestyle choices and medical treatments that might have prolonged the person’s life.  The activities and projects introduce the students to human physiology, medicine, research processes and bioinformatics.  Key biological concepts including homeostasis, metabolism, inheritance of traits, and defense against disease are embedded in the curriculum.  Engineering principles including the design process, feedback loops, and the relationship of structure to function are also incorporated.  This course is designed to provide an overview of all the courses in the Biomedical Sciences program and lay the scientific foundation for subsequent courses.
This course is the first course in the Project Lead the Way Biomedical Sciences Program.
	Major Instruction Units
	Student Competencies/Outcomes

	Unit 1:  Human Body Systems (22 days)
Lesson 1.1:  The Mystery
1.1.1 Multiple Body Systems

1.1.2 Functions of Specific Organs

1.1.3 Investigating Cause of Death

1.1.4 Healthcare Laws and Ethics

1.1.5 Evaluating Sources of Information

1.1.6 Plagiarism
	Enabling Competencies:

1.1   Performance Objectives:
It is expected that students will:

· Construct a life size human body poster

· Work as a team member to create visual and oral presentation explaining features and functions of body systems.

· Understand that healthcare professionals are bound by laws and ethical standards to maintain the confidentiality of patients.
Integration Skills:

Interpretation:

1.  Scientific explanations incorporate existing scientific knowledge and new evidence from observations, experiments, or models into internally consistent, logical statement.
2. New knowledge and methods emerge from different types of investigations and public communication among scientists
Application:
1.  Produce a concept map showing the interconnections between two body systems.
2.  Write a summary of the Health Insurance Portability and Accountability Act (HIPAA)
Self Knowledge:

Students will:
1.  Develop an understanding of the core concepts of technology.

2.  Develop the abilities to use and maintain technological products and systems.

3. Develop an understanding of and be able to select and use information and communication technologies.




	Unit 2:  Heart Attack (29 days)
Lesson2.1.1   What is a Pump

Lesson2.2.1   Structure of the Human Heart

Lesson2.3.1   The Heart at Work

Lesson2.4.1   Blood – The River of Life


	Enabling Competencies

It is expected that the students will:
· Understand the design and working of the heart.

· Compare and contrast  different cardiac tissue

· Use Experimental Design Process to create and carry out experiments on Blood pressure and heart rate.

· Use and explain mathematical procedures to estimate size of objects viewed under a microscope.
Integration Skills:
Application
1. Build a pump that moves 150ml of water from one location to another.
2. Dissect a sheep’s heart, identifying and describing the function of the structures.
3. Identify and describe the functions of the human blood.
Self Knowledge

Students will:

1.  Make a simple program using LabVIEW software and be able to describe the purpose of the front panel and block diagram.

2. Demonstrate use of technology as an important tool in Biomedical Sciences by using Vernier probes

3. Use the Experimental Design Process to create and carry out experiments of blood pressure and heart rate.

	Unit 3  Diabetes (38 days)
Lesson 3.1 What is in our Food
Lesson 3.2  Macromolecules

Lesson3.3   Molecules Working Together

Lesson 3.4  The Diabetes Connection

Lesson 3.5  Life with Diabetes


	Enabling Competencies 
It is expected that the students will:
· Understand the chemical bonds formed between atoms (3.1)

· Analyze food labels for nutritional content. (3.1)

· Understand the macromolecules in food and how they are used in the body (3.2)

· Know chemical indicators used to identify specific molecules (3.2)

· Understand the role of enzymes and their action as catalysts in the body (3.3)

· Know the function of Insulin in the transfer of glucose to cells (3.4)

· Identify the seriousness of Diabetes and its long term impacts (3.4)
· Demonstrate an understanding of the lifestyle implications of living with Diabetes (3.5)
Integration Skills:

Application
1.  Explain Dietary Reference Intake and its importance to nutrition (3.1)

2. Analyze food labels for nutritional content.(3.1)

3. Design a graphic organizer to summarize the results of a food identification activity. (3.2)

4. Demonstrate an understanding of both Lock and Key Model and Induced Fit Model of enzyme function by creating and explaining a 3.D model of how enzymes link to substrates (3.3)

5. Explain the causes, symptoms, effects, and treatments of both Type 1 and Type II diabetes. (3.4)
6. Plan a menu that is nutritionally complete and appropriate for a diabetic teenager. (3.5)

Self Knowledge

A student will:

1. Be able to analyze the affects of food and water on all the systems of the body and with that knowledge identify and understand how nutrition and chemical reaction relates to diabetes.

2. Have the knowledge to discuss the long term impact of diabetes on individuals, families and communities.


	Unit 4:  Sickle Cell Disease (35days)
Lesson 4.1  What is Sickle Cell Disease

Lesson 4.2  What Causes Sickle Cell Disease

Lesson 4.3  How do Chromosomes Carry Information

Lesson 4.4  What is the DNA Code

Lesson 4.5  Mistakes Happen
	Enabling Competencies

It is expected that students will:
· Use proper microscope techniques to examine and record observations of normal and sickle red blood cells in lab journal.(4.1)
· Be able to create chromosome spreads of human HeLa cells(4.2)
· Build a model of the DNA molecule and be able to use appropriate vocabulary to describe structure.(4.3)

· Identify the exons, and coding regions, of a gene. (4.4)

· Complete and analyze karyotypes. (4.5)

Integration Skills:

Application
1. Explain the relationship between symptoms of anemia and cell energenics.

2. Isolate DNA from plant and animal cells.

3. Calculate the length of DNA in a cell and convert units of nanoscale measurement.
Self Knowledge
1. Create and present assigned diseases caused by genetic mutation.

2. Work in teams to build accurate 3-D models of the B-globin protein.
3. Create and analyze pedigree charts to illustrate passage of a trait through at least 3 generations.


	Unit 5: Hypercholesterolemia (11 days)
Lesson 5.1  Cholesterol

Lesson 5.2  Molecular Biological Techniques for Diagnosing Disease
	Enabling Competencies

It is expected that students will:
· Be able to interpret molecular structure diagrams 

· Know how to calculate the amplification of DNA during the polymerase chain reaction

· Analyze the results of the gel electrophoresis to correctly diagnose the presence of the familial hypercholesterolemia mutation.
Integration Skills:

Application
1. Create a brochure informing other students about HDL and LDL and how these molecules are associated with the risk for heart disease. (5.1)
2. Use proper laboratory techniques to separate DNA Fragments by gel electrophoresis (5.2)
Self Knowledge
1. Create a graph of amplification rate

2. Be able to articulate the affect of lipids and their different properties on cholesterol. (5.1)

3. Know how DNA influences diseases and disorders (5.2)

	Unit 6:  Infectious Diseases (17 days)
Lesson 6.1  Bacteria

Lesson 6.2  Viruses

Lesson 6.3  Public Health Campaign
	Enabling Competencies

It is expected that students will:
· Perform and analyze a test of antibiotic efficiency using pour plates and antibiotic discs.(6.1)

· Build and accurate, labeled and scaled model of a virus particle. (6.2)
· Understand basic preventative measures in preventing the spread of disease (6.3)
Integration Skills:

Application
1. Use proper Gram staining and microscope techniques to stain and observe bacteria (6.1)

2. Use proper research techniques to find information from a variety of sources about the structure of viruses. (6.2)

3. Design and produce an informative presentation about the global impact of an infectious disease caused by a virus. (6.3)
Self Knowledge

1. Be able to inform people about the cause, symptoms, and prevention of infectious disease.

2. Have the skill for proper research.

	Unit 7: Medical Interventions(13 days)
Lesson 7.1  Medical Interventions
	Enabling Competencies

It is expected that students will:
· Analyze the effect of replacing an enzyme on the ability of a living cell to complete a chemical reaction

· Present and explain the modes of action of the researched medical interventions to a class.

Integration Skills:

Application:
1. Create a product that demonstrates the steps or stages in the development, trial, and approval of medical interventions.

2. Research, categorize, and summarize the medical interventions that prevent or treat an assigned disease.

Self Knowledge:

1. Know that the need for medical interventions drives the development, improvement and application of technology.

2. The field of biomedical sciences includes all sciences related to the prevention of disease and the development of effective treatments.

	Unit 8:  Grant Proposal (10 days)
Lesson 8.1  Grant Proposal

Interspersed through last 10 weeks
	Enabling Competencies

 It is expected that students will:
· Identify a medical condition or disease of interest and in need of research.

· Use consensus as a decision making strategy on the team.
Integration Skills:

 Application:

1. Prepare a detailed grant proposal requesting funds for a research project to impact a specific aspect of the disease or medical condition.

2. Present the grant proposal in the form of an oral presentation

Self Knowledge:

1. Use a rubric to evaluate all team presentations.

2. Complete a peer evaluation for team members including a self evaluation.
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