[image: image1.jpg]% INTRODUCTION




[image: image9.jpg]G E O RG IA PEACH STATE PATHWAYS

Career, Technical, & Agricultural Education







COURSES:  

Healthcare Science and Engineering and Technology
UNIT: 

Biomedical Engineering
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Annotation:
This unit includes lessons on the applications of Biomedical Engineering and the controversy surrounding the morality of the industry. A Student Information Guide and Study Guide are provided. This unit is suitable for substitute teacher use. All the technical content is included with step-by-step lessons. A unit Exam and Key are provided.

Grade(s):  

	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:   
1-2 Hours
Authors: 
Dr. Frank Flanders, Jesse Kuzy, Aaron McCoy
Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided appropriately. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation. Many students (both with and without disabilities) who struggle with reading may benefit from the use of text reading software or other technological aids to provide access to printed materials. Many of these are available at little or no cost on the internet.
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GPS Focus Standards: 
HS-IBT-3. 
Students will understand the basis for biotechnology products and how such products affect the quality of life.

HS-IBT-4.
Students will analyze careers in human health and diagnostics, biomanufacturing, environmental applications, and agriculture that utilize biotechnology.

HS-ABT-8. 
Students will demonstrate understanding of advanced applications in biotechnology.


HS-IHS-9. 
Students will analyze economic, social, and ethical issues related to the use of biotechnology.

ENGR-FET1 
Students will describe the career pathways that are encompassed by Georgia Engineering and Technology Education.
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Enduring Understandings: 

Biomedical engineering is the application of engineering principles and techniques to the medical field. This field seeks to close the gap between engineering and medicine. It combines the design and problem solving skills of engineering with medical and biological sciences to improve healthcare diagnosis and treatment.
Essential Questions: 
•
What are the different disciplines encompassed by Biomedical Engineering? 
•
What are the major subdivisions of Biomedical Engineering, and what do they accomplish?

•
What role do medical devices play in the Biomedical Engineering field? 

•
How are engineers in this field regulated?

•
What sort of training and certification are required to practice Biomedical Engineering in the US and other countries?
Knowledge from this Unit: 
Students will be able to:

•
List and describe different types of common medical devices.
•
Explain the major classes of Biomedical Engineering and its subdisciplines.
•
Detail the three major branches of biotechnology and pharmaceuticals.
•
Discuss the economic, social, and ethical issues related to the use of biotechnology.
•
List the qualifications typically necessary for a Biomedical Engineer to establish a career.
Skills from this Unit:  
Students will be able to:

•
Demonstrate a comprehensive knowledge of the objectives and applications of Biomedical Engineering.
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Assessment Method Type: 
	
	Pre-test

	X
	Objective assessment - multiple-choice, true- false, etc.

	
	_X_ Quizzes/Tests

__ Unit test

	
	Group project

	
	Individual project

	
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	X
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

_X_ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	X
	Post-test


Assessment Attachments and / or Directions: 
Vocabulary Mix

Vocabulary Mix Key

Biomedical Engineering Exam
Biomedical Engineering Exam Key
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•
LESSON 1:  INTRODUCTION TO BIOMEDICAL ENGINEERING

1. Identify the standards. Standards should be posted in the classroom.
HS-IBT-3. 
Students will understand the basis for biotechnology products and how such products affect the quality of life.

HS-IBT-4.
Students will analyze careers in human health and diagnostics, biomanufacturing, environmental applications, and agriculture that utilize biotechnology.

HS-ABT-8. 
Students will demonstrate understanding of advanced applications in biotechnology.



HS-IHS-9. 

Students will analyze economic, social, and ethical issues related to the use of biotechnology
ENGR-EC1 

Students will describe the history and characteristics of engineering disciplines.
2. Review Essential Questions.
•
What are the different disciplines encompassed by Biomedical Engineering? 

•
What are the major subdivisions of Biomedical Engineering, and what do they accomplish?

•
What role do medical devices play in the Biomedical Engineering field? 

•
How are engineers in this field regulated?

•
What sort of training and certification are required to practice Biomedical Engineering in the US and other countries? 
3.
Identify and review the unit vocabulary. Terms may be posted on word wall.

	Biocompatible
	Prostheses
	Micro-implants

	MRI
	EEG
	Pharmaceutical

	Biopharmaceuticals 
	Mechatronics
	Bioinstrumentation

	Biomaterials
	Biomechanics
	Medical Engineering

	Orthopaedic
	Biotransport
	Bioinstrumentation

	Stem Cells
	Bioartificial
	Hepatic

	Bioreactor
	Gene Splicing
	Erythropoietin

	Pacemaker
	Infusion Pumps
	Heart-Lung Machine

	Dialysis Machines
	Artificial Organs
	Somato Prosthetics

	Fluoroscopy
	Nuclear Medicine
	PET Scans

	Tomography
	Optical Microscopy
	Electron Microscopy


4. Have students complete Vocabulary Mix and review when they are finished.

5. Provide each student with Biomedical Engineering Information Guide and Biomedical Engineering Study Guide. 
6. Ask the students to read the information guide and complete the Biomedical Engineering Study Guide
7. Use the Biomedical Engineering Study Guide Key to review the answers with the class.
8. Summary: Ask the students at random what they learned about Biomedical Engineering. 
•
ATTACHMENTS FOR LESSON PLANS

•
Vocabulary Mix

•
Vocabulary Mix Key
•
Biomedical Engineering Study Guide

•
Biomedical engineering Study Guide Key
•
Biomedical Engineering Information Guide
•
Biomedical Engineering Exam

•
Biomedical Engineering Exam Key

•
NOTES & REFLECTION: 

Exam: Once students complete the study guide you may want to test them on the material.
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Culminating Unit Performance Task Title: 
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Attachments for Culminating Performance Task: 
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Web Resources:
•
http://en.wikipedia.org/wiki/Biomedical_engineering
Materials & Equipment: 
21st Century Technology Used: 
	
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	
	Website
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