DIAGNOSTIC MEDICINE
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It is strongly recommended that administration and guidance follow the scope and sequence and course recommendations as listed.

Recommended Credits:

1

Recommended Grade Level(s):
10-12th 

Number of Competencies in Course:  63
DIAGNOSTIC MEDICINE

STANDARDS
1.0
The student will interpret an imaging diagnostic request, select appropriate equipment, and identify basic anatomy on the resulting images. 

2.0 
The student will know and apply various communication methods to give, obtain and transmit information, and evaluate the use of tele-health care in the delivery of health care in clinical and home setting. 

3.0 
The student will distinguish between sinus, atria, and ventricular rhythms and assess cardiac output and tissue perfusion. 

4.0 
The student will perform an electrocardiogram and an electromyogram and evaluate the results. 

5.0 
The student will collect, label, and process artificial samples of body fluids and tissues for laboratory assessment and analyze results. 

6.0 
The student will interpret an optical prescription, select the equipment, and initiate the procedure for obtaining corrective lenses. 

7.0 
The student will be aware of the existing and potential hazards to clients, co-workers, and self; prevention of injury or illness through safe work practices; and adherence to health and safety policies and procedures. 

8.0 
The student will maintain client comfort, monitor and assess client status, and report results to the treatment team while safely performing diagnostic studies. 

9.0 
The student will examine the range of diagnostic services and the professionals who provide those services. 

10.0 
The student will perform classroom laboratory activities and apply knowledge and skills in a health care diagnostic clinical setting. 

11.0
The student will relate respiratory care and procedures to the use of respiratory diagnostic equipment.

Diagnostic Medicine
STANDARD 1.0 

Students will interpret an imaging diagnostic request, select appropriate equipment, and identify basic anatomy on the resulting images. 

LEARNING EXPECTATIONS
The student will: 

1.1 
Evaluate the request for services, reporting inconsistencies in the patient's history. 

1.2 
Match resources/image system with diagnostic needs.

1.3 
Demonstrate the role of the professional in each stage of the imaging chain. 

1.4 
Apply patient and personnel radiation protection where appropriate. 

1.5 
Prepare the imaging unit for an imaging procedure. 

1.6 
Evaluate the resulting diagnostic image for quality. 

1.7 
Identify basic anatomy on medical images, static, and fluoroscopic videos. 

PERFORMACNE INDICATORS: EVIDENCE STANDARD IS MET 

The student will:

1.1, 1.2, 1.3
Demonstrate and role-play in medical imaging departments with industry professionals, presenting each stage of the imaging chain. 

1.4, 1.5 
Using the Internet, find medical radiology home pages, link to medical images and relate these to human anatomy. 

1.6, 1.7 
Job shadow or take field trip to imaging centers; using industry professional in the classroom, describe the imaging chain and process. 

1.6, 1.7 
Evaluate check sheet on job shadowing 

SAMPLE PERFORMANCE TASK
· Construct a flowchart of the imaging chain for film and video radiography, computed topography, magnet resonance imaging, nuclear medicine, and ultra-sonography.

· Role-play a procedure and evaluate images for anatomy on each. 

INTEGRATION/LINKAGES
Physics, Anatomy and Physiology, Math, SCANS, National Health Care Skills Standards, Diagnostic, Basic X-ray Operators in Tennessee, National Health Care Skills Standards, National Math Standards, National Science Standards 

DIAGNOSTIC MEDICINE

STANDARD 2.0 

Students will know and apply various communication methods to give, obtain and transmit information, and evaluate the use of tele-health care in the delivery of health care in clinical and home setting. 

LEARNING EXPECTATIONS
The student will: 

2.1 
Determine provider’s ability to understand and respond to client’s concerns and fears. 

2.2 
Put into practice the use of technology to deliver tele-health care.

2.3 
Analyze data received via tele-health.

2.4 
Apply diagnostic principles and technology to deliver health care via tele-health.

2.5 
Use language appropriate to the situation, reassuring and informing the client of what to expect.

2.6 
Use facility guidelines for giving health care information.

2.7
Respect client’s cultural differences.

2.8
Transmit diagnosis electronically or manually to client records or referring professionals.

2.9
Document and report information about changes in conditions that might introduce risks to clients or staff.

PERFORMANCE INDICATORS: EVIDENCE STANDARD IS MET 

The student will: 

2.1 
Communicate effectively both orally and in writing, validating the patient history, comforting the client, eliciting cooperation by the client, and recording results to the electronic patient record. 

2.2, 2.3 and 2.4

 
Student will demonstrate the use of technology,  using appropriate 


computers/videophone to deliver patient information.

2.1, 2.3


Discuss normal and abnormal functions of body systems.

2.1, 2.3, 2.4

Demonstrate client/patient care based on age.

2.5, 2.5, 2.6, 2.7

Demonstrate client/patient care based on physical status and psycho social aspect of client needs through the use of role-playing.

SAMPLE PERFORMACE TASK 

· Using computer simulations, select the appropriate level of communications for the client situation presented. 

INTEGRATION/LINKAGES
Physics, Anatomy and Physiology, Math, Foreign Language, SCANS, National Health Care Skills Standards, Diagnostic, Basic X-ray Operators in Tennessee, National Science Education Standards, National Math Standards, National Health Occupations Students of America Guidelines, Industry Standards 

DIAGNOSTIC MEDICINE
STANDARD 3.0 

Students will distinguish between sinus, atrial, and ventricular rhythms and assess cardiac output and tissue perfusion. 

LEARNING EXPECTATIONS 

The student will: 

3.1 
Sketch gross heart anatomy and the related cardiac conduction pathways. 

3.2 
Analyze four lead cardiac rhythm strips and differentiate between critical and 
non-critical sinus, atria and ventricular dysrrhythms. 

3.3 
Assess cardiac output and tissue perfusion using a pulse oximeter and/or capillary refill. 

PERFORMANCE INDICATORS: EVIDENCE STANDARD IS MET
The student will: 

3.1, 3.2, 3.3 

The student will analyze telemetry strips and correctly arrange them as non-critical/critical sinus, atrial, or ventricular dysrrhythms and will differentiate between adequate and inadequate tissue perfusion.

3.1, 3.2, 3.3 

The student will compare and contrast cost of insurance versus cost of procedures from the client/patient. 

SAMPLE PERFORMANCE TASK
· Obtain sample telemetry strips and practice analyzing and categorizing them. Do this as teams and evaluate each others' results. Samples can be obtained from local health care facilities or the Internet. 

INTEGRATION/LINKAGES
Math, Anatomy and Physiology, Language Arts, SCANS, National Health Care Skill Standards, Industry Standards, National Science Education Standards, National Math Standards, Vital Signs, CPR 

DIAGNOSTIC MEDICINE
STANDARD 4.0 

The student will perform an electrocardiogram and an electromyogram and evaluate the results. 

LEARNING EXPECTATIONS
The student will: 

4.1 
Sketch lead placements as they relate to topographical anatomy. 
4.2 
Prepare client mentally and physically for the procedures. 
4.3 
Perform the procedures using proper equipment and technique. 
4.4 
Analyze and report results as appropriate. 
4.5 
Restore equipment to original state, i.e., calibration, storage. 

PERFORMANCE INDICATORS: EVIDENCE STANDARD IS MET
The student will: 

4.1, 4.2 
Perform an electrocardiogram and an electromyogram and differentiate between normal and abnormal results. 

4.3 
Demonstrate performing an EKG on a hearing impaired person and a patient or client who uses English as a second language.

4.4 

Analyze chain of command for reporting EKG results. 

Calculate equipment cost used in performing an electrocardiogram. Calculate cost if equipment is under service contracts. 

SAMPLE PERFORMANCE TASKS
· Obtain sample electrocardiogram and electromyogram graphs and differentiate normal from abnormal. Do this as teams and have teams evaluate each others' results. Samples can be obtained from local health care facilities or the Internet. 

INTEGRATION/LINKAGES 

Math, Anatomy and Physiology, Principles of Technology, Language Arts, SCANS, National Health Care Skill Standards, Industry Standards, National Math Standards, National Science Education Standards, Vital Signs, CPR 

DIAGNOSTIC MEDICINE
STANDARD 5.0 

The student will collect, label, and process artificial samples of body fluids and tissues for laboratory assessment and analyze results. 

LEARNING EXPECTATIONS
The student will: 

5.1 
Demonstrate the steps in obtaining and labeling venous and capillary blood samples for laboratory, diagnostics, or on laboratory models. 

5.2 
Simulate specimen collection and processing for over-the-counter screening test (example: blood glucose or strep test).

5.3 
Collect, measure, and test artificial samples of urine using reagent strips and gross analysis. 

5.4 
Relate laboratory data to specific disease processes.

5.5
Describe a quality assurance plan for a laboratory.

5.6
Identify basic anatomy of the renal system.

5.7
Research clinical applications for new products.

PERFORMANCE INDICATORS: EVIDENCE STANDARD IS MET 

The student will
5.1 
Obtain and label body fluid and tissue samples for laboratory test. 

5.2a
Analyze specimen collection. 

5.2b
Research and calculate the cost of screening test for blood glucose and strep test. Compare cost in an emergency room, doctor's office, and over the counter. 

5.2c
Research accuracy of over the counter screening test. Using National HOSA Research/Persuasive Speaking Guidelines present information to chemistry class. 

5.3,5.4,5.5

Evaluate results of test using medical clinical guidelines. Follow a blood sample

from physician’s order, through collection, labeling, processing and reporting

process; documenting the correct procedures or discuss a scenario of a patient

receiving the wrong blood transfusion.

5.6
Make a model of kidney or nephrons with model magic.

5.7
Research advances in blood products for transfusions.

SAMPLE PERFORMANCE TASK
· Using over-the-counter kits, evaluate artificial body fluids and specimens. 

INTEGRATION/LINKAGES
Biology, Anatomy and Physiology, Health, Algebra, Math, National Health Care Skills Standards, Medical Assisting Guidelines, National Science Education Standards, National Math Standards, Industry Standards, Job Shadowing, Industry Personnel, On-site Demonstration 

DIAGNOSTIC MEDICINE
STANDARD 6.0 
Students will interpret an optical prescription, select the equipment, and initiate the procedure for obtaining corrective lenses. 

LEARNING EXPECTATIONS
The student will: 

6.1 
Differentiate between normal and abnormal anatomy of the eye.

6.2 
Analyze equipment used in the optical lab to diagnose diseases of the eye.

6.3
Formulate an appropriate eye wear product and complete the order form for a client according to facility guidelines. 

6.4 
Observe a lensometer to obtain a prescription for validation and quality control. 

6.5 
Assess post prescription vision and give instructions for care of eyewear product. 

PERFORMANCE INDICATORS: EVIDENCE STANDARD IS MET 

The student will:
6.1 

Illustrate normal and abnormal anatomy of the eye.

6.2, 6.3
Demonstrate the use of optical equipment such as lensometer, topography, funds photography, auto refractory, visual field, and horopito.

6.4 

Analyze a sample prescription for contact lenses and glasses. 

6.5 

Select the appropriate lenses and frame for a client. 

SAMPLE PERFORMANCE TASKS
· Obtain optical prescriptions from an ophthalmologist and an optometrist and convert from one format to another, compare results. 

INTEGRATION/LINKAGES 

Physics, Anatomy and Physiology, Math, SCANS, National Health Care Skills Standards - Diagnostic Cluster, Basic Operators of X-Ray Equipment Guidelines for Tennessee, Industry Standards, National Math Standards, National Science Standards, Vital Signs, and CPR.
DIAGNOSTIC MEDICINE
STANDARD 7.0 
The student will be aware of the existing and potential hazards to clients, co-workers, and self; prevention of injury or illness through safe work practices, and adherence to health and safety policies and procedures. 

LEARNING EXPECTATIONS
The student will: 

7.1 
Use standard precautions and OSHA Standards to control the spread of infection. 

7.2 
Prevent fire and electrical hazard. 

7.3 
Manage materials safely, following emergency procedures, protocols, and procedures to reduce waste and contain costs. 

7.4 
Use equipment safely. 

7.5 
Analyze equipment performance to standards by performing quality control tests. 

PERFORMANCE INDICATORS: EVIDENCE STANDARD IS MET 

The student will: 

7.1 
Demonstrate use of standard precautions by following medical clinical guidelines. 

7.2 
Calculate the cost of an electrical fire in a health care facility.

7.3a
Calculate the cost of emergency room materials and equipment used in treatment of trauma. 

7.3b.
Research medical supply waste by workers in a health care 
facility.

7.4 
Demonstrate equipment usage. 

7.5 
In a lab setting, perform quality control tests on diagnostic equipment following written guidelines for operation and 
equipment care. 

SAMPLE PERFORMANCE TASK
· During job shadowing, work with a professional to perform quality control tests on the equipment. 

INTEGRATION/LINKAGES 

Math, Principles of Technology, Language Arts, SCANS, National Health Care Skill Standards, Industry Standards, National Math Standards, National Health Occupations Students of America Guidelines, Vital Signs, CPR 

DIAGNOSTIC MEDICINE
STANDARD 8.0 
The student will maintain client comfort, monitor and assess client status, and report results to the treatment team while safely performing diagnostic studies. 

LEARNING EXPECTATIONS
The student will: 

8.1 
Measure and report client vital signs or other indications of health status. 

8.2 
Record client health status according to facility protocol. 

8.3 
Assist in determining the need for follow-up or alternative care.

8.4 
Observe ways to maintain patient airway and IV fluid maintenance during diagnostic procedures. 

8.5 
Position client to ensure comfort, using appropriate transport or transfer equipment. 

PERFORMANCE INDICATORS: EVIDENCE STANDARD IS MET 

The student will: 

8.1 
Demonstrate measuring and recording vital signs. 
8.2 
Research health status indicators. 
8.3 
Write a care plan for determining health status follow-up or alternative care. 
8.4 
Observe and prepare a journal of steps in maintaining patient airways and IV fluids during diagnostic procedure. 
8.5 
Through electronic simulation and role-play, safely perform diagnostic procedures as prescribed evaluating the results of the diagnostic procedures ordered. 

SAMPLE PERFORMANCE TASK
· Role-play in the laboratory or clinical setting, simulating various levels of patient illness and health status. Measure and record vital signs using medical clinical guidelines. 

INTEGRATION/LINKAGES 

Math, Anatomy and Physiology, Language Arts, Medical Therapeutics, Rehabilitative Therapies, SCANS, National Health Care Skill Standards, Industry Standards, Vital Signs, CPR, National Math Standards, National Language Arts Standards, National Science Education Standards, National Health Occupations Student of America Guidelines 

DIAGNOSTIC MEDICINE
STANDARD 9.0 
The student will examine the range of diagnostic services and the professionals who provide those services and clinical laboratory professionals. 

LEARNING EXPECTATIONS
The student will: 

9.1 
Compare the role and academic requirements to practice in the diagnostic areas of radiography, nuclear medicine, and ultrasonography.

9.2 
Compare the diagnostic roles of medical technology, clinical laboratory sciences, and subspecialties and settings for employment. 

9.3 
Compare the educational requirement, certification, and licensures for performing ECG, EKG, and telemetry and vision care professions. 

9.4 
Compare the continuing professional development requirements for the various diagnostic professions. 

9.5 
Operate within medical legal requirements for diagnostic careers. 

PERFORMANCE INDICATORS: EVIDENCE STANDARD IS MET 

The student will 

9.0 
Compose a career plan for diagnostic careers using the Internet to determine educational requirements, certification/licensure, supply and demand, and salary. 

9.1 
Illustrate health careers using National HOSA Career Health Display Guidelines. 

9.2 
Research and compare diagnostic roles of a medical technologist and clinical laboratory workers. 

9.3 
Illustrate and compare education requirement, certification, and licensure for performing diagnostic services and clinical laboratory professionals; analyze.

9.4 
Analyze Internet information on continuing professional development for various diagnostic professions. 

9.5 
Calculate the cost of following medical legal requirements for an x-ray technician versus no legal requirements. 

SAMPLE PERFORMANCE TASK
· Create a poster and exhibit for demonstrating diagnostic careers.
· Find four sites on the Internet for each diagnostic career, identifying education requirements, certification, and salary. 

INTEGRATION/LINKAGES 

Math, Anatomy and Physiology, Language Arts, Medical Therapeutics, and Rehabilitative Therapies, SCANS, National Health Care Skill Standards, Industry Standards, National Math Standards, National Science Education Standards, National Language Arts Standards, National Health Occupations Students of America Guidelines, Vital Signs, CPR 

DIAGNOSTIC MEDICINE
STANDARD 10.0 

The student will perform classroom laboratory activities and apply knowledge and skills in a health care diagnostic clinical setting. 

LEARNING EXPECTATIONS
The student will: 

10.1 
Read, interpret, verbalize, and apply policies and procedures appropriate to the health care setting. 

10.2 
Participate in a health care facility orientation prior to clinical experience. 

10.3 
Demonstrate the use of pertinent safety precautions and aseptic techniques. 

10.4 
Utilize proper communication, critical thinking, and problem-solving techniques. 

10.5 
Demonstrate the safe and appropriate use of equipment and supplies. 

10.6 
Perform skills safely and effectively as outlined in policy and procedures of the health care facility and standards of the health care profession. 

PERFORMANCE INDICATORS: EVIDENCE STANDARD IS MET 

The student will:

10.1 
Perform activities efficiently and without injury to patients 
or self. 

10.2 
Convey pertinent information to patient and appropriate team members within a timely manner. 

10.3 
Prepare a checklist observing team members using aseptic techniques. 

10.4a.
Evaluate student response to written scenario documenting 
communication. 

10.4b.
Illustrate scenario by using Creative Problem Solving Guidelines Research. 

10.5a. 
Research equipment guidelines for proper use in a diagnostic lab. 

10.5b. 
Illustrate equipment usage by using Health Poster guidelines. 

10.6 
Demonstrate diagnostic skills following facility policies and procedures. 

SAMPLE PERFORMANCE TASK
· Complete skills check-off list in classroom laboratory that are pertinent to the diagnostic careers. 

· Using diagnostic policies and procedures, read and interpret protocol guidelines. 

· Research 21st Century diagnostic equipment; compare cost and usage to present equipment. 

INTEGRATION/LINKAGES 

Language Arts, Social Studies, Computer Skills, SCANS, National Health Care Skills Standards, National Language Arts Standards, National Health Occupations Students of America Guidelines, Industry Skills 

DIAGNOSTIC MEDICINE

STANDARD 11.0

The student will relate respiratory care and procedures to the use of respiratory diagnostic equipment.

LEARNING EXPECTATIONS
The student will:

11.1
Analyze basic cardio/respiratory anatomy and physiology.

11.2
Evaluate various respiratory procedures and the application for diagnostic equipment.

11.3
Compare gas laws and their application to health care.

11.4
Research the function, indication and precautions of oxygen therapy devices.

11.5
Describe safety precautions concerning medical gases and related storage systems (piping and cylinders).

11.6
Put into practice healthcare worker CPR/First Aid skills.


PERFORMANCE INDICATORS: EVIDENCE STANDARD IS MET 

The student will:

11.1
Identify anatomical chest landmarks and compare auscultation of normal versus abnormal breath sounds.

11.2
Describe how a bronchoscopy procedure aid in the diagnosis of lung cancer.  Discuss use of a lung biopsy.

11.3
Use chemistry to integrate gas laws.

11.4
Students apply various oxygen devices such as nasal cannula, no re-breather mask to different patient scenarios.

11.5
Create a virtual PowerPoint presentation of a visit to a hospital or respiratory center and observe their O2 delivery systems.

11.6
Use National HOSA Guidelines for CPR/First Aid/First Aid.

SAMPLE PERFORMANCE TASK
· Dissect cow/deer lung using OSHA guidelines and identify anatomical structures.

· Draw and label cardio/respiratory system on plastic aprons and use them as a tool for dissection.

· Invite a respiratory therapist or pulmonologist to demonstrate/discuss respiratory procedures such as arterial blood gas analysis, endotracheal intubation, mechanical ventilation, c-pap and pulse oximetry.

· Set up a mock patient scenario with a patient in respiratory distress.  Ex: asthma, respiratory arrest, COPD, carbon monoxide poisoning, etc.  Document signs and symptoms of hypoxemia.

· Calculate duration of cylinder flow of oxygen during a patient transport from the hospital to home care setting and determine the number of E-tanks the patient will need for transport.

· Discuss the relationship between scuba diving, pressure cooking, mountain climbing and artificial ventilation.

INTEGRATION/LINKAGES 

Math, Chemistry, Anatomy and Physiology, Language Arts, Medical Therapeutics and Rehabilitative Health Occupations Students of America Guidelines and COSCC RCT fundamental Guidelines

COURSE DESCRIPTION





Diagnostic Medicine creates a picture of an individual’s health status at a single point in time.  This could include careers as audiologist, cardiology, imaging, medical laboratory, radiography, nuclear medicine, sterotactic radiosurgery, speech pathologists, respiratory therapist, clinical laboratory technician, pathologists, medical doctor Histotechnologist, Prosthodonist, and others.








