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Curriculum Framework 

Program Title:	Biomedical Equipment Repair Technology 
Program Type:	Career Preparatory
Career Cluster:	Manufacturing

Career Certificate Program – Career Preparatory
Program Number
J400100
CIP Number
0615040106
Grade Level
30, 31
Standard Length
1140 hours
Teacher Certification
Refer to the Program Structure section
CTSO
SkillsUSA
SOC Codes (all applicable) 
49-9062 – Medical Equipment Repairer
49-2094 – Electrical and Electronics Repairers, Commercial and Industrial
49-9071 – Maintenance and Repair Workers, General
CTE Program Resources 
http://www.fldoe.org/academics/career-adult-edu/career-tech-edu/program-resources.stml
Basic Skills Level
Computation (Mathematics):	10
Communications (Reading Language Arts):  	10

Purpose

The purpose of this program is to prepare students for employment as biomedical equipment repair technicians. This program offers a sequence of courses that provides coherent and rigorous content aligned with challenging academic standards and relevant technical knowledge and skills needed to prepare for further education and careers in the Manufacturing career cluster; provides technical skill proficiency, and includes competency-based applied learning that contributes to the academic knowledge, higher-order reasoning and problem-solving skills, work attitudes, general employability skills, technical skills, and occupation-specific skills, and knowledge of all aspects of the Manufacturing career cluster. 
 
The course content includes, but is not limited to, hydraulics, pneumatics, optics and mechanics to troubleshoot, service and repair equipment commonly used for treatment, diagnosis and monitoring of patients in a medical environment.

The course content should also include training in communication, leadership, human relations and employability skills; and safe, efficient work practices.

This program focuses on broad, transferable skills and stresses understanding and demonstration of the following elements of the Equipment Repair industry; planning, management, finance, technical and product skills, underlying principles of technology, labor issues, community issues and health, safety, and environmental issues.

Additional Information relevant to this Career and Technical Education (CTE) program is provided at the end of this document.

Program Structure

This program is a planned sequence of instruction consisting of four occupational completion points.

This program is comprised of courses which have been assigned course numbers in the SCNS (Statewide Course Numbering System) in accordance with Section 1007.24 (1), F.S.  Career and Technical credit shall be awarded to the student on a transcript in accordance with Section 1001.44 (3)(b), F.S.

To teach the course(s) listed below, instructors must hold at least one of the teacher certifications indicated for that course.

The following table illustrates the postsecondary program structure:

OCP
Course Number
Course Title
Teacher Certification
Length
SOC Code
A
AVS0095
Basic Electronics Troubleshooter
BIOMED EQ 7G
ELECTRONIC  @7 7G
MED EQUIP TEC  7G
150 hours
49-2094
B
EER0006
Electronics Equipment Repairer

150 hours
49-9071

C
EER0090
EER0091
Biomedical Electronics Troubleshooter 1
Biomedical Electronics Repair Technician

150 hours
150 hours
49-9062
49-9062

D
EER0092
EER0093
Biomedical Imaging Equipment 1
Biomedical Imaging Equipment Technician

270 hours
270 hours
49-9062
49-9062



Common Career Technical Core – Career Ready Practices

Career Ready Practices describe the career-ready skills that educators should seek to develop in their students. These practices are not exclusive to a Career Pathway, program of study, discipline or level of education. Career Ready Practices should be taught and reinforced in all career exploration and preparation programs with increasingly higher levels of complexity and expectation as a student advances through a program of study. 

1. Act as a responsible and contributing citizen and employee. 

2. Apply appropriate academic and technical skills. 

3. Attend to personal health and financial well-being. 

4. Communicate clearly, effectively and with reason. 

5. Consider the environmental, social and economic impacts of decisions. 

6. Demonstrate creativity and innovation. 

7. Employ valid and reliable research strategies. 

8. Utilize critical thinking to make sense of problems and persevere in solving them. 

9. Model integrity, ethical leadership and effective management. 

10. Plan education and career path aligned to personal goals. 

11. Use technology to enhance productivity. 

12. Work productively in teams while using cultural/global competence. 


Standards

After successfully completing this program, the student will be able to perform the following:

	Demonstrate proficiency in soldering and basic laboratory practices.

Demonstrate proficiency in basic DC circuits.
Demonstrate employability skills.
Demonstrate an understanding of entrepreneurship. 
	Demonstrate proficiency in knowledge of basic computer usage.
	Demonstrate proficiency in advanced DC circuits.
Demonstrate proficiency in AC circuits.
Demonstrate proficiency in analog circuits. 
Demonstrate proficiency in solid state devices.
Demonstrate proficiency in digital circuits.
Demonstrate proficiency in fundamental micro-processors.
Demonstrate appropriate understanding of basic math skills.
Demonstrate an understanding of basic science skills.
	Demonstrate skills in technical recording.
Demonstrate appropriate communication skills.
Demonstrate proficiency with Transistor Pulse Amplifiers.
Demonstrate proficiency with Trigger Device Circuits.
Demonstrate proficiency with Operational Amplifiers.
Demonstrate proficiency in knowledge of Electromagnetics.
Demonstrate proficiency with Fiber Optic Applications.
Demonstrate proficiency in DC Motor Systems.
Demonstrate proficiency with Motor Control Systems.
Demonstrate an understanding of safety concepts and best practices.
Demonstrate appropriate understanding of “The Human Machine”.
Demonstrate an understanding of Monitoring Systems.
Demonstrate proficiency with Basic Monitoring Equipment.
Demonstrate proficiency with Medical Support Equipment.
Demonstrate proficiency with Motors.
Demonstrate proficiency with Power Systems.
Demonstrate proficiency with Laboratory Equipment.
Demonstrate proficiency with Sterilization Equipment.
	Demonstrate an understanding of Biomedical Imaging Systems.
Demonstrate proficiency with Radiographic Imaging Systems.
Demonstrate proficiency with Magnetic Resonance Imaging Systems.
Demonstrate proficiency with Impedance Tomography Systems.
Demonstrate proficiency with Life Support Systems.
Demonstrate proficiency with Respiratory Systems.
Demonstrate proficiency with Cardio Systems.
Demonstrate proficiency with Renal Systems.
Demonstrate proficiency with Incubators.
Demonstrate proficiency with Biomedical Optic Systems.
Demonstrate proficiency with Surgical Support Tools.
Demonstrate proficiency using Biomedical Information Systems.
	Graphically illustrate an understanding of anatomy.
Reinforce knowledge of Medical Terminology.
	Demonstrate proficiency in Computer Communication.
Demonstrate understanding and knowledge of Electro/Mechanical Safety.
Demonstrate understanding of Picture Archive Communication Systems.
Demonstrate understanding and knowledge of Diagnostic Ultrasound Equipment.
Demonstrate proficiency in Building Wiring.
Demonstrate proficiency in Basic Radiographic Equipment.
Demonstrate proficiency in Film Processing.
Demonstrate proficiency in Test Equipment.
Demonstrate an understanding of Magnetic Resonance Imaging.
Demonstrate understanding and knowledge of Computed Tomography.
Demonstrate an understanding of Nuclear Medicine.
Demonstrate an understanding of Codes and Regulations Applications.
Demonstrate proficiency in Troubleshooting.
Demonstrate proper application of Radiation Safety.
Demonstrate an understanding and knowledge of Radiation Physics.
	Demonstrate proficiency in Linear Accelerators.
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Student Performance Standards

Program Title:	Biomedical Equipment Repair Technology
Career Certificate Program Number:	J400100
 
Course Number:  AVS0095
Occupational Completion Point:  A 
Basic Electronics Troubleshooter – 150 Hours – SOC 49-4099

Course Description:
This course teaches basic DC an AC electricity and electronics fundamentals. It emphasizes troubleshooting techniques and it brings elements that help to develop fine motor skills. This course defines techniques, requirements and expectations for those seeking to enter the job market as employees or small business owners.

CTE Standards and Benchmarks
Demonstrate proficiency in soldering basic laboratory practices.--The Student will be able to:
	Apply proper Occupational Safety Health Administration (OSHA) safety standards.
	Make electrical connections.
	Identify and use hand tools properly.
	Identify and use power tools properly.
	Demonstrate acceptable soldering techniques.
	Demonstrate acceptable de-soldering techniques.
	Demonstrate electrostatic discharge (ESD) safety procedures.
	Describe the construction of printed circuit boards (PCB's).
	Explain the theoretical concepts of soldering.
	Demonstrate rework and repair techniques.
	Demonstrate proficiency in basic direct current (DC) circuits.--The Student will be able to:
	Demonstrate proficiency in basic DC circuits.
	Solve problems in electronic units utilizing metric prefixes.
	Identify sources of electricity.
	Define voltage, current, resistance, power and energy.
	Apply Ohm's law and power formulas.
	Read and interpret color codes and symbols to identify electrical components and values.
	Measure properties of a circuit using volt-ohm meter (VOM) and digital volt-ohm meter (DVM) and oscilloscopes.
	Compute conductance and compute and measure resistance of conductors and insulators.
	Apply Ohm's law to series circuits.
	Analyze and troubleshoot series circuits.
	Apply Ohm's law to parallel circuits.
	Analyze and troubleshoot parallel circuits.
	Demonstrate employability skills.--The Student will be able to:
	Discuss elements of a job search.
	Develop sources of information about a job.
	Identify documents that may be required when applying for a job.
	Complete a job application form correctly.
	Demonstrate competence in job interview techniques.
	Identify or demonstrate appropriate responses to criticism from employer, supervisor or other persons.
	Identify acceptable work habits.
	Demonstrate knowledge of how to make appropriate job changes.
	Demonstrate acceptable employee health habits.
	Demonstrate knowledge of the Federal Law as recorded in (29 CFR-1910.1200).
	Resume writing. 
	Demonstrate an understanding of entrepreneurship.--The Student will be able to:
	Define entrepreneurship.
	Describe the importance of entrepreneurship to the American economy.
	List the advantages and disadvantages of business ownership.
	Identify the risks involved in ownership of a business.
	Identify the necessary personal characteristics of a successful entrepreneur.
	Identify the business skills needed to operate a small business efficiently and effectively.
	Corporate structure “S”,”C”, Sole Proprietor, “LLC”
	Demonstrate proficiency in knowledge of basic computer usage.--The Student will be able to:
	Demonstrate proficiency in the knowledge of basic computer use.
	Demonstrate the use of computer application programs (i.e., word processing, data base, Excel).
	Demonstrate proficiency in advanced DC circuits.--The Student will be able to:
	Solve algebraic problems to include exponentials to DC.
	Relate electricity to the nature of matter.
	Apply Ohm’s law to series-parallel and parallel-series circuits.
	Construct and verify the operation of series-parallel and parallel-series and bridge circuits.
	Troubleshoot series-parallel and parallel-series and bridge circuits.
	Identify and define voltage divider circuits (loaded and unloaded).
	Construct and verify the operation of voltage divider circuits (loaded and unloaded).
	Analyze and troubleshoot voltage divider circuits (loaded and unloaded).
	Describe magnetic properties of circuits and devices.
	Determine the physical and electrical characteristics of capacitors and inductors.
	Define resistor-capacitor (R-C) and resistor-inductor (R-L) time constants.
	Set up and operate power supplies for DC circuits.
	Demonstrate proficiency in AC circuits.--The Student will be able to:
	Solve basic trigonometric problem as applicable to electronics.
	Define the characteristics of AC capacitive circuits.
	Analyze and troubleshoot AC capacitive circuits.
	Define the characteristics of AC inductive circuits.
	Analyze and troubleshoot AC inductive circuits.
	Define and apply the principles of transformers to AC circuits.
	Analyze and troubleshoot AC circuits utilizing transformers.
	Analyze and troubleshoot differentiator and integrator circuits.
	Define the characteristics of resistive, Inductive, and Capacitive (RLC) circuits (series, parallel and complex).
	Define the characteristics of series and parallel resonant circuits.
	Analyze and troubleshoot R-C, R-L, and RLC circuits.
	Define the characteristics of frequency selective filter circuits.
	Analyze and troubleshoot frequency selective filter circuits.
	Define the characteristics of poly-phase circuits.
	Define basic motor theory and operation.
	Define basic generator theory and operation.
	Set up and operate power supplies for AC circuits.
	Analyze and measure power in AC circuits.
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Course Number:  EER0006
Occupational Completion Point:  B 
Electronics Equipment Repairer – 150 Hours – SOC 49-9071

Course Description:
This course develops skills and understanding of basic electronics, Analog, Digital, and Microprocessor functions.  Students will learn or refresh practical and applied math and science skills.

CTE Standards and Benchmarks
Demonstrate proficiency in analog circuits.--The Student will be able to:
	Identify and define operational characteristics and applications of multistage amplifiers.
	Analyze and troubleshoot multistage amplifiers.
	Identify and define operating characteristics and applications of linear integrated circuits.
	Identify and define operating characteristics and applications of basic power supplies and filters.
	Identify and define operating characteristics and applications of differential and operational amplifiers.
	Analyze and troubleshoot differential and operational amplifier circuits.
	Identify and define operating characteristics of audio power amplifiers.
	Analyze and troubleshoot audio power amplifiers.
	Identify and define operating characteristics and applications of power supply regulator circuits.  
	Analyze and troubleshoot power supply regulator circuits.
	Identify and define operating characteristics and applications of active filters.
	Analyze and troubleshoot active filter circuits.
	Identify and define operating characteristics and applications of sinusoidal and non-sinusoidal oscillator circuits.
	Analyze and troubleshoot oscillator circuits.
	Identify and define operating characteristics and applications of cathode ray tubes and optoelectronic devices.
	Set up and operate measuring instruments for analog circuits.
	Demonstrate proficiency in solid state devices.--The Student will be able to:
	Identify and define properties of semiconductor materials.
	Identify and define operating characteristics and applications of junction and special diodes.
	Analyze and troubleshoot diode circuits.
	Identify and define operating characteristics and applications of bipolar and  field effect transistors,
	Identify and define operating characteristics and applications of single-stage amplifiers.
	Analyze and troubleshoot single-stage amplifiers.
	Analyze and troubleshoot thyristor circuitry.
	Set up and operate; DVM, power supplies, oscilloscopes, and function generators for solid-state devices.
	Demonstrate transistor testing techniques.
	Demonstrate proficiency in digital circuits.--The Student will be able to:
	Define and apply numbering systems to codes and arithmetic operations.
	Analyze and minimize logic circuits using Boolean operations.
	Set up and operate; logic probes, pulsers, oscilloscopes, logic analyzers, and pulse generators for digital circuits.
	Set up and operate power supplies for digital circuits and solve power distribution and noise problems.
	Identify types of logic gates and their truth tables.
	Construct combinational logic circuits using integrated circuits.
	Troubleshoot logic circuits.
	Analyze types of flip-flops and their truth tables.
	Troubleshoot flip-flops. 
	Identify, define and measure characteristics of integrated circuit (IC) logic families.
	Identify types of registers and counters.
	Troubleshoot registers and counters.
	Analyze clock and timing circuits.
	Troubleshoot clock and timing circuits.
	Identify types of arithmetic-logic circuits.
	Troubleshoot arithmetic-logic circuits.
	Identify types of encoding and decoding devices.
	Troubleshoot encoders and decoders.
	Identify types of multiplexer and de-multiplexer circuits.
	Troubleshoot multiplexer and de-multiplexer circuits.
	Identify types of memory circuits.
	Relate the uses of digital-to-analog and analog-to-digital conversions.
	Troubleshoot digital-to-analog and analog-to-digital circuits.
	Identify types of digital displays.
	Troubleshoot digital display circuits.
	Demonstrate proficiency in fundamental micro-processors.--The Student will be able to:
	Identify central processing unit (CPU) building blocks and their uses (architecture).
	Analyze bus concepts.
	Analyze various memory schemes.
	Use memory devices in circuits.
	Set up and operate oscilloscopes for microprocessor systems.
	Identify types of input and output devices and peripherals.
	Interface input and output ports to peripherals.
	Analyze and troubleshoot input and output ports.
	Demonstrate appropriate understanding of basic math skills.--The Student will be able to:
	Solve problems for volume, weight, area, circumference and perimeter measurements for rectangles, squares and cylinders.
	Measure tolerance(s) on horizontal and vertical surfaces using millimeters, centimeters, feet, and inches.
	Add, subtract, multiply and divide using fractions, decimals, and whole numbers.
	Determine the correct purchase price, to include sales tax for a materials list containing a minimum of six items.
	Demonstrate and understanding of federal, state, and local taxes and their computation.
	Demonstrate an understanding of basic science skills.--The Student will be able to:
	Understand molecular action as a result of temperature extremes, chemical reaction, and moisture content.
	Draw conclusions or make interferences from data.
	Identify health-related problems, which may result from exposure to work related chemicals and hazardous materials, and know the proper precautions required for handling such materials.
	Understand pressure measurement in terms of P.S.I., inches of mercury, and K.P.A.
	Demonstrate skills in technical recording.--The Student will be able to:
	Draw and interpret electronic schematics.
	Write reports and make oral presentations.
	Maintain test logs.
	Make equipment failure reports.
	Specify and requisition simple electronic components.
	Compose technical letters and memoranda.
	Write formal reports of laboratory experiences.
	Draft preventive maintenance procedures.
	Demonstrate appropriate communication skills.--The Student will be able to:
	Write logical and understandable statements, or phrases, to accurately fill out forms/invoices commonly used in business and industry.
	Read and understand graphs, charts, diagrams, and tables commonly used in this industry/occupation area.
	Read and follow written instructions.
	Answer and ask questions coherently and concisely.
	Read critically by recognizing assumptions and implications and by evaluating ideas.
	Demonstrate appropriate telephone/communication skills.
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Course Number:  EER0090
Occupational Completion Point: C (1 of 2) 
Biomedical Electronics Troubleshooter 1 – 150 Hours – SOC 49-9062

Course Description: 
This course develops skills and understanding of advanced electronics circuits; semiconductor devices, fiber optics, and basic motor applications.

CTE Standards and Benchmarks
Demonstrate proficiency with Transistor Pulse Amplifiers.--The Student will be able to:
	Observe and study Schmitt Trigger operation.
	Troubleshoot Schmitt Trigger circuits.
	Demonstrate proficiency with Trigger Device Circuits.--The Student will be able to:
	Understand trigger devices.
	Explain unijunction transistor oscillator operation.
	Validate SCR trigger circuit operation.
	Explain SCR power control operation.
	Troubleshoot SCR circuit circuits.
	Differentiate between DIAC, TRIAC, and 4-layer diodes.
	Classify programmable unijunction transistors.
	Demonstrate proficiency with Operational Amplifiers.--The Student will be able to:
	Examine operational amplifiers functionality.
	Troubleshoot operational amplifiers.
	Demonstrate proficiency in knowledge of Electromagnetics.--The Student will be able to:
	State magnetism and electromagnetic principles.
	Extrapolate magnetic calculations.
	Demonstrate proficiency with Fiber Optic Applications.--The Student will be able to:
	Understand fiber optics.
	Apply fiber optics concepts to communications protocols.
	Understand lasers.
	Construct fiber optic cable connections.
	Troubleshoot fiber optic system devices.
	Demonstrate proficiency in DC Motor Systems.--The Student will be able to:
	Explain the concepts and principles of DC series field motors.
	Label brushless DC motor components.
	Troubleshoot AC motor systems.
	Describe pulse width modulation and amplification functionality.
	Troubleshoot open loop motor system.
	Demonstrate proficiency with Motor Control Systems.--The Student will be able to:
	Investigate the functionality of motion detection.
	Recognize error detection and feedback protocols.
	Troubleshoot closed loop system.
	Investigate the functionality of position detection.
	Extrapolate Proportional-Integral-Derivative (PID) control system output functions.
	Troubleshoot Proportional-Integral-Derivative (PID) control systems.
	Distinguish the differences between motion detection and position detection.
	Demonstrate an understanding of safety concepts and best practices.--The Student will be able to:
	Evaluate personal and workplace safety concerns.
	Justify medical ethics.
	Create an Electrical Shock and Safety Public Service Announcement (PSA).
	Design a “Best Practices” plan for tool safety.
	Apply National Electric Code (NEC) Standards to medical facilities.
	Compare and contrast Biomedical Equipment specifications and installation requirements.
	Diagram a Systems Thinking model.
	Demonstrate appropriate understanding of “The Human Machine”.--The Student will be able to:
	Define medical terminology words and terms.
	Communicate an understanding of cells and body fluid.
	Reconstruct the skeletal and muscle system as they apply to biomechanics.
	Recognize and document the gastrointestinal system.
	Explain the functionality of the nervous and endocrine systems.
	List the functions of the circulatory and pulmonary systems.
	Outline the proper procedures for handling bio-hazardous materials.
	Demonstrate an understanding of Monitoring Systems.--The Student will be able to:
	Collect and confirm biomedical measurements.
	Align the proper electrodes, sensors, and transducer to a biomedical measurement.
	Provide examples of signal processing techniques.
	Identify data recording systems.
	Compile and Compare Data through the Usage of Basic Monitoring Equipment.--The Student will be able to:
	Recognize vital signs.
	Compare blood pressure measurements from various sources.
	Chart blood oxygen level measurements over multiple time periods.
	Plot temperature measurements and explain how temperature sensors react to various skin conditions.
	Apply electro-cardio measurement devices and determine normal outcomes.
	Estimate pulse and respiratory measurements and compare to actual scales.
	Demonstrate proficiency with Medical Support Equipment.--The Student will be able to:
	Understand the fundamental concepts and principles of biomedical pumps.
	Explain displacement pumps functionality.
	List the applications of centrifugal and gravity pumps.
	Detail the effects of electromagnetic and impedance on pumps
	Observe the operation of vacuum and pneumatic pumps.
	Demonstrate proficiency with Motors.--The Student will be able to:
	Understand motion control as it applies to biomedical motors.
	Analyze and troubleshoot stepper, linear, PCB, and pneumatic motors.
	Demonstrate proficiency with Power Systems.--The Student will be able to:
	Formulate a plan for managing AC power in a medical environment.
	Differentiate between batteries and their application to medical equipment.
	Evaluate battery backup systems for rated capacity and life expectancy.
	Summarize the characteristics of various dental compressor systems.
	Demonstrate proficiency with Laboratory Equipment.--The Student will be able to:
	Compare and contrast biological and chemical testing systems
	Categorize manipulation, prep, and storage systems to their laboratory application.
	Demonstrate proficiency with Sterilization Equipment.--The Student will be able to:
	Understand the need and describe the process of sterilization.
	List the types of sterilization equipment.
	Analyze and troubleshoot ultrasonic and ultraviolet sterilization systems.





Course Number:  EER0091
Occupational Completion Point:  C (2 of 2)
Biomedical Electronics Repair Technician – 150 Hours – SOC 49-9062

CTE Standards and Benchmarks
Demonstrate an understanding of Sound Imaging Systems.--The Student will be able to:
	Explain the characteristics of sound waves.
	Describe the Doppler Effect and list the medical uses of Doppler.
	Determine how sonography and ultrasonography equipment capture images of the body’s internal functions.
	Explain how echocardiography creates an image of the heart muscle and identify information that is captured and displayed by echocardiograph equipment.
	Develop a preventative maintenance plan for a given sound imaging system (ultrasound, echocardiograph).
	Demonstrate proficiency with Radiographic Imaging Systems.--The Student will be able to:
	Prepare a 20 minute presentation on the types, operation, and safety precautions of a given Radiographic Imaging System (x-ray, fluoroscopic).
	Differentiate between an x-ray and a fluoroscopic imaging system and define the limitations of each.
	Analyze and troubleshoot faulted radiographic imaging systems.
	Demonstrate proficiency with Nuclear Imaging Systems.--The Student will be able to:
	Identify the main components of MRI, CT, and PET imaging systems and describe the information provided by these systems.
	Develop an operational procedures step-action table from the observation of the operation of MRI, CT, and PET imaging systems.
	Evaluate a faulted Magnetic Resonance Imaging System and create a troubleshooting procedure for determining the cause of the fault.
	Demonstrate proficiency with Impedance Tomography Systems.--The Student will be able to:
	Diagram the process of nerve impulses across synapses and at neuromuscular junctions.
	Draw a block diagram of the key elements of an EMG, EEG, and ECG system.
	Recognize the operational differences between EMG, EEG, and ECG systems.
	List the common failures associated with EMG, EEG, and ECG systems and recommend interventions for returning the equipment to an operational condition.
	Demonstrate proficiency with Life Support Systems.--The Student will be able to:
	Categorize biomedical needs as basic, advance, or long term life support.
	Explain the purpose and operation of various life support systems and link their use with the appropriate level of life support.
	Choose the best infusion device (intravenous, subcutaneous, respiratory) to provide life support to a given medical condition.
	Write a troubleshooting plan to correct malfunctions on specific life support systems.
	Demonstrate proficiency with Respiratory Systems.--The Student will be able to:
	Identify the types and explain the operation of different types of Resuscitator Systems.
	List the critical elements to verify when maintaining respiratory equipment, ventilators, and nebulizers.
	Demonstrate proficiency with Cardio Systems.--The Student will be able to:
	Describe the purpose and operation of various types of Cardio Systems.
	Explain the safety precautions when using and working with Defibrillators.
	Report on the history, purpose, and technical requirements of pacemakers.
	Demonstrate proficiency with Renal Systems.--The Student will be able to:
	Recognize the types of renal dysfunctions.
	Draw a flow diagram of Renal System Equipment with their interfaces to the human renal system.
	Determine the corrective action for common Dialysis Equipment failures.
	Demonstrate proficiency with Incubators.--The Student will be able to:
	Correlate the fetal biomedical functions to the elements an incubator provides (ambient temperature, skin temperature, humidity, oxygen, sound and lighting) and explain the purpose and operation of each element.
	Explain the purpose and components of an MR-Compatible Neonatal Incubator.
	Describe the process of monitoring fetal heart, temperature, and respiratory parameters and determine the life-sustaining ranges of each.
	Create a preventative maintenance plan for Incubators.
	Demonstrate proficiency with Biomedical Optic Systems.--The Student will be able to:
	Practice the protocols associated with working in the operating room environment (dress code, sterilization, equipment handling).
	Define the characteristics of fiber optics and calculate reflective and refraction errors in a fiber optic cable.
	Select a type of operating room optic system (laser, optical microscope, endoscopy, etc) and prepare a 15 minute lesson that describes the purpose, use, operation, and precautions associated with the system.
	Demonstrate proficiency with Surgical Support Systems.--The Student will be able to:
	Explain the use and operation of the different types of Surgical Support Systems (electrosurgical generators, cauterization, lighting, suction, robotics, adjustable patient platforms, and cooling).
	Analyze malfunctions in surgical support systems and develop a troubleshooting process plan.
	Demonstrate Proficiency using Biomedical Information Systems.--The Student will be able to:
	Research the meaning and provide examples of health-care informatics.
	Conduct a survey of local medical facilities and determine the types of Facility Information Systems used in the biomedical industry.
	Draw a block diagram of a typical health-care facility Central Monitoring System.
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Course Number:  EER0092
Occupational Completion Point:  D (1 of 2)
Medical Imaging Equipment 1 – 270 Hours – SOC 49-9062

Course Description: 
This course develops skills and understanding of electronic circuits; medical terminology, and advance imaging techniques.

CTE Standards and Benchmarks
Graphically illustrate an understanding of anatomy.--The Student will be able to:
	State the Purposes of the Skeletal System.
	Describe Appendicular Skeletal System.
	Describe Axial Skeletal System 
	Identify Bone vs. Cartilage and list the differences between them
	Identify Ligament vs. Tendon and Explain the Difference
	Identify Major Nerves
	Identify Major Veins
	Identify Major Bones
	Reinforce knowledge of Medical Terminology.--The Student will be able to:
	Describe the anatomical position.
	State positional terms.
	State directional terms
	Identify anatomical planes
	Describe supine and compare the term with prone
	Identify major suffixes, roots and prefixes used in medical terminology
	State radiographic positional terms.
	Demonstrate proficiency in Computer Communication.--The Student will be able to:
	Demonstrate the ability to install RJ45/48 connectors and fittings
	Explain the difference between single twisted pair and CAT-5 wiring
	Define network control points
	Define and construct a database
	Demonstrate ability to “ping” hardware along the network.
	Demonstrate understanding and knowledge of Electro/Mechanical Safety.--The Student will be able to:
	Define electrical safety
	Relate how preventive maintenance reduces electrical hazards
	Define corrective maintenance
	Define scheduled maintenance
	Explain lock out/tag out procedures
	Define leakage current
	Define required grounding for imaging equipment (portable and fixed)
	Administer electrical safety tests on equipment
	Explain universal precautions
	State the ground resistances for existing portable medical equipment in patient-care areas
	State the ground resistances for new portable medical equipment in patient-care areas
	State the chassis leakage current for portable medical equipment in patient-care areas
	State the lead leakage current for portable medical equipment in patient-care areas
	State the lead leakage current for x-ray equipment in patient-care areas
	Demonstrate understanding of Picture Archive Communication Systems.--The Student will be able to:
	Explain electrical surge potentials
	List ways of preventing damage from electrical surges
	Describe the internet and its application to imaging modalities
	Explain TCP/IP duties and protocols
	Describe security problems with the internet
	Describe tele-radiology
	Describe picture archive communication system
	List major components of picture archive communication system
	Explain basic computer/network maintenance procedures
	Demonstrate understanding and knowledge of Diagnostic Ultrasound Equipment.--The Student will be able to:
	List the functions of the five basic components of a diagnostic medical ultrasound machine
	Identify the unique characteristics for each of the types of transducer scan heads used in real-time ultrasound
	Describe current ultrasound image display formats (pie-shaped, rectangular, trapezoidal, circular)
	Describe the different ultrasound image recording formats (polaroid film, single emulsion film, thermal paper, magnetic tape, magnetic disks, optical disks)
	Describe A-mode, B-mode, and M-mode
	Demonstrate proficiency in Building Wiring.--The Student will be able to:
	List standards used in the electrical wiring of medical buildings
	Explain methods of pre-wiring and ways to wire existing buildings
	Explain NEC or other safety rules pertaining to building wiring and grounding
	Demonstrate proficiency in Basic Radiographic Equipment.--The Student will be able to:
	List the main function of an X-ray machine
	State the different types of X-ray machines (fluoroscope, cine, chest, dental)
	Sketch a circuit diagram of an X-ray machine and X-ray tube
	Describe the “heel effect”
	Describe the focal spot
	Explain the purpose of grids
	Explain the purpose of the “bucky”
	Identify dental and portable X-ray machine components
	Identify general “rad-room” components
	Identify “cath-lab” components
	Demonstrate proficiency in Film Processing.--The Student will be able to:
	Describe wet processing
	Identify chemicals and functions
	Describe dry processing
	Identify and describe laser imaging process
	Describe function and makeup of X-ray cassettes
	Describe and identify X-ray film types
	State dark-room procedures
	Describe film duplication process
	Demonstrate proper cassette loading techniques




Course Number:  EER0093
Occupational Completion Point:  D (2 of 2)
Biomedical Imaging Equipment Technician – 270 Hours – SOC-17-2031

Course Description: 
This course develops skills and understanding of advanced electronics circuits; medical terminology, and advance imaging techniques.

CTE Standards and Benchmarks
Demonstrate proficiency in Test Equipment.--The Student will be able to:
	Explain the purpose of a dosimeter
	Demonstrate proper operation of a DVM and an Oscilloscope
	Demonstrate proper operation of a milliamp-meter
	Explain the application of an ion chamber
	Explain the application of the half-value layer
	Demonstrate an understanding of Magnetic Resonance Imaging.--The Student will be able to:
	Identify magnet types
	Describe the Fourier process
	Identify cryogens
	Describe T1 and T2
	State purpose of gradients
	Identify coils
	State purpose of auxiliary coils
	Identify RF leakage
	Identify image produced with metal in bore
	Demonstrate understanding and knowledge of Computed Tomography.--The Student will be able to:
	Define computed tomography
	Identify the components of computed tomography (gantry – tube/detectors – generator – couch – computers – applications – reconstruction – display)
	Describe the formation of the image
	Describe computed tomography dose index (CTDI)
	Describe multiple scan average dose (MSDA)
	Describe beam geometry
	Describe measuring dose
	Describe protocol selection options (kvp, mAs, slice thickness, feed, matrix, algorithm)
	Demonstrate an understanding of Nuclear Medicine.--The Student will be able to:
	Identify the major components of a scintillation camera
	List the function of scintillation camera collimators
	Identify the material of which scintillation camera collimators are made
	Identify the chemical composition of a scintillation crystal and its physical characteristics
	List the environmental factors that can adversely affect a scintillation crystal
	Identify the purpose of a photo multiplier tube in a scintillation detector system
	Describe the function of a pulse height analyzer in a scintillation detector system
	Differentiate between planar, SPECT, and PET
	Demonstrate an understanding of Codes and Regulations Applications.--The Student will be able to:
	State pertinent NFPA 99 chapters
	Explain ACR regulations
	List the labeling criteria per 21CFR
	List the safety indicators required per 21CFR
	Enumerate fluoroscopic time limits
	State required accuracy of mA and kVp measurements
	State required accuracy of timer and light field
	State the three major organizations involved in setting the safe limits of radiation dosage 
	Demonstrate proficiency in Troubleshooting.--The Student will be able to:
	Demonstrate proper usage of test equipment
	Describe “last good, first bad” method of troubleshooting
	Describe “divide and conquer” method of troubleshooting
	Demonstrate how to use static-arresting test procedures
	Demonstrate diagnosis and repair of defective electronic imaging equipment
	Demonstrate proper application of Radiation Safety.--The Student will be able to: 
	State the importance of exposure time, shielding, and distance from source in regard to safety.
	Describe the safe handling of isotopes and cryogens
	Describe the reasons for non-ferrous tools in the MRI suite
	Describe the “Thomson Effect”
	Describe the purpose of a film badge
	State the inverse square law
	State the potential lethal dose of x-radiation for humans
	Demonstrate an understanding and knowledge of Radiation Physics.--The Student will be able to:
	Define ionizing radiation
	State the diagnostic (measurement) function of an X-ray machine
	Explain how X-Rays are produced
	Explain decay rate
	Describe hard and soft radiation
	Demonstrate proficiency in Linear Accelerators.--The Student will be able to:
	Describe a cyclotron.
	Explain how a cyclotron may be utilized for treatment.
	Discuss how a neutron beam is generated.
	Describe the betatron.
	Discuss the major differences between a cyclotron and betatron.
	Name the types of isotope treatment units.
	State the function of a linear accelerator treatment unit.
	Name the types of beams produced by a linear accelerator and state their uses.
	List types of linear accelerator designs utilized to accelerate electrons.
	List the functions of the major block diagram components and auxiliary systems of a medical linear accelerator.
	Name the common types of external beams utilized in radiotherapy.


Additional Information

Laboratory Activities

Laboratory investigations that include scientific inquiry, research, measurement, problem solving, emerging technologies, tools and equipment, as well as, experimental, quality, and safety procedures are an integral part of this career and technical program/course. Laboratory investigations benefit all students by developing an understanding of the complexity and ambiguity of empirical work, as well as the skills required to manage, operate, calibrate and troubleshoot equipment/tools used to make observations. Students understand measurement error; and have the skills to aggregate, interpret, and present the resulting data. Equipment and supplies should be provided to enhance hands-on experiences for students. 

Career and Technical Student Organization (CTSO)

SkillsUSA is the intercurricular career and technical student organization(s) providing leadership training and reinforcing specific career and technical skills. Career and Technical Student Organizations provide activities for students as an integral part of the instruction offered. 

Cooperative Training – OJT

On-the-job training is appropriate but not required for this program.  Whenever offered, the rules, guidelines, and requirements specified in the OJT framework apply. 

Basic Skills

In a Career Certificate Program offered for 450 hours or more, in accordance with Rule 6A-10.040, F.A.C., the minimum basic skills grade levels required for postsecondary adult career and technical students to complete this program are: Computation (Mathematics) and Communications (Reading Language Arts). These grade level numbers correspond to a grade equivalent score obtained on a state designated basic skills examination.

Adult students with disabilities, as defined in Section 1004.02, Florida Statutes, may be exempted from meeting the Basic Skills requirements (Rule 6A-10.040). Students served in exceptional student education (except gifted) as defined in s. 1003.01, F.S., may also be exempted from meeting the Basic Skills requirement. Each school district and Florida College System Institution must adopt a policy addressing procedures for exempting eligible students with disabilities from the Basic Skills requirement as permitted in Section 1004.91.



Accommodations

Federal and state legislation requires the provision of accommodations for students with disabilities to meet individual needs and ensure equal access. Postsecondary students with disabilities must self-identify, present documentation, request accommodations if needed, and develop a plan with their counselor and/or instructors. Accommodations received in postsecondary education may differ from those received in secondary education. Accommodations change the way the student is instructed. Students with disabilities may need accommodations in such areas as instructional methods and materials, assignments and assessments, time demands and schedules, learning environment, assistive technology and special communication systems. Documentation of the accommodations requested and provided should be maintained in a confidential file.

Note: postsecondary curriculum and regulated secondary programs cannot be modified.

Additional Resources

For additional information regarding articulation agreements, Bright Futures Scholarships, Fine Arts/Practical Arts Credit and Equivalent Mathematics and Equally Rigorous Science Courses please refer to:

http://www.fldoe.org/academics/career-adult-edu/career-tech-edu/program-resources.stml


