COURSE OUTLINE

I.
COURSE NUMBER AND NAME:  VTHT 1445 Veterinary Radiology

II.
COURSE DESCRIPTION:  The student will learn the theory and principles and practical application of radiology within the field of veterinary medicine.  The student will be able to implement and follow recommended safety procedures; prepare and use technique charts; take and process diagnostic radiographs using stationary and portable x-ray machines; properly care for radiographic equipment; and label, file, and store radiographs.  (Lecture 48; Lab 48; Ext 0; Total Clock Hours:  96/Semester Credit Hours:  3) Prerequisite:  None
III.
INSTRUCTIONAL MATERIALS AND REFERENCES

A. Required Texts
Lavin, Lisa M., Radiography in Veterinary Technology, 5th Edition, W. B. Saunders, 2013, ISBN 0721692753.
B. Instructor References

VSPN.ORG

VIN.COM    

C. Equipment and Materials

Handouts, x-ray machine, calipers, lead x-ray gowns and gloves, manual developing tanks and chemicals, radiation dosimetry badges, film identification markers, lead identification tape, film hangers and file folders, and automatic processing unit.

IV.
COURSE OBJECTIVES

HOMEWORK: Students are expected to spend approximately 9.5 hours per week, on average, completing homework assignments in order to achieve the learning outcomes for this course. 
Upon completion of the course, the student will be able to: 

	· Demonstrate proper maintenance of radiographic equipment

	· Implement radiographic quality control measures

	· Understand modified imaging techniques needed for rodents, lizards, and amphibians

	· Complete radiographic logs, reports, files and records

	· Create and maintain facility records

	· Develop and properly utilize radiographic technique charts

	· implement and observe radiation safety measures

	· Label, file and store film

	· Perform routine dental radiographic techniques **

	· Position birds for radiographic studies

	· Position dogs and cats for radiographic studies

	· Process exposed films to create diagnostic images - automatic

	· Utilize radiographic equipment to expose xray film-portable, stationary and dental

	· Learn radiographic techniques utilized in screening for canine hip displasia

	· Perform positive and negative radiographic contrast studies (one of the following)


V.
TEACHING STRATEGIES

Instruction focuses on theoretical aspects of radiography.  Delivery includes textbook, reading, lecture, handouts, and discussion.

VI.
STANDARDS AND MEASUREMENTS OF ACHIEVEMENT

When determining the student’s final grade, the following relative weights will be used.  The average grade earned in each section below will be averaged for the final grade.

When Not in X-Ray Rotation: 

A. Homework/Quizzes
60%

B. Attendance
15%

C. Final
25%

When On X-Ray Rotation:

A. Radiography Practical/Homework/Quizzes
60%

B. Attendance
15%

C. Final X-rays
25%

Grading Scale

Grade
Numerical Equivalent
Quality Points
A
90-100

4.00

B
80-89


3.00

C
70-79


2.00

D
60-69


1.00

F
Below 60


0.00

VII.
TOPIC OUTLINE

Week1:  X-ray Production/Anatomy of the X-ray Machine

Objectives:  The student will be able to:

A. Define x-rays.

B. Define electromagnetic radiation.

C. List and describe characteristics of electromagnetic radiation.

D. Describe the anatomy of an atom.

E. State the significance of the wavelength of x-rays.

F. List physical properties of x-rays.

G. Describe how x-rays are generated.

H. Name the man who discovered x-rays.

I. State the purpose of the x-ray tube.

J. Describe anatomy of the x-ray tube.

K. List and describe two types of anodes.

L. Describe the heel effect.

M. Define and describe the focal spot.

N. List areas of tube failure.

O. List the components of the x-ray machine.

Instructor Activities:

A. Handout/lecture on x-ray production.

B. Assign reading Chapter 1, pages 3-6.

C. Assign review questions, pages 6-7.

D. Prepare in-class assignment.

E. Prepare Chapter 1 test.

F. Handout/lecture on anatomy of the x-ray machine.

G. Assign reading Chapter 2, pages 9-22.

H. Assign review questions, pages 22-23.

I. Prepare in-class assignment.

J. Prepare test.

Student Activities:

A. Homework: notes on x-ray production.

B. Homework: Read Chapter 1, pages 3-6.

C. Homework: Complete review questions, pages 6-7.

D. Homework: Complete in-class assignment.
E. Homework: Take Chapter 1 test.

F. Homework: Take notes on anatomy of the x-ray machine.

G. Homework: Draw and label the parts of a radiograph machine.

H. Homework: Read Chapter 2, pages 9-22.

I. Homework: Visit radiograph suite and examine machines.

J. Homework: Watch video over the history of the radiograph machine.

K. Homework: Complete questions over video.

L. Homework: Complete review questions, pages 22-23.

M. Homework: Complete in-class assignment.

N. Homework: Prepare for test.

O. Homework: Take test.

Week 2:  Radiation Safety/Exposure Factors

Objectives:  The student will be able to:

A. List the tissues most sensitive to radiation-induced damage.

B. State which personnel are prohibited from assisting in radiographic procedures.

C. State the two types of tissue damage that can occur.

D. Define maximum permissible dose.

E. State the MPD for exposed personnel.

F. List and describe three types of personal exposure dosimeters.

G. List practical methods personnel can use to reduce exposure.

H. State the proper maintenance protocol for protective apparel.

I. State the risks and safety measures necessary with the use of fluoroscopy. 

J. State the variable that controls the quality of an x-ray beam.

K. State the variable that controls the quantity of the x-ray beam.

L. Define the role of milliamperage in the production of x-rays.

M. Define the role of time in x-ray production.

N. Define the role of the kilovoltage in the production of x-rays.

O. List the effects of increased kilovoltage on the x-ray beam.

P. Describe how radiography works.

Instructor Activities:

A. Handout/lecture on radiation safety.

B. Assign reading Chapter 3, pages 25-35.

C. Assign review questions, page 36.

D. Prepare in-class assignment.

E. Prepare test.

F. Handout/lecture on exposure factors.

G. Assign reading Chapter 4, pages 37-42.

H. Assign review questions, pages 42-43.

I. Prepare in-class assignment.

J. Prepare test.

Student Activities:

A. Homework: Study notes on radiation safety.

B. Homework: Read Chapter 3, pages 25-35.
C. Homework: Complete review questions, page 36.
D. Homework: Create and complete technique chart.
E. Homework: Complete group project over radiation safety.
F. Homework: Prepare to present radiation safety.
G. Homework: Complete in-class assignment.
H. Homework: Prepare for test.
I.          Homework: Take test.

J.          Homework: Take notes on exposure factors.

K. Homework: Read Chapter 4, pages 37-42.

L. Homework: Complete review questions, pages 42-43.

M. Homework: Complete in-class assignment.

N. Homework: Prepare for test.

O. Homework: Take test.

Week 3:  Radiographic Quality/Image Receptors

Objectives:  The student will be able to:

A. Define radiographic density.

B. List the factors that affect radiographic quality.

C. Define contrast, radiographic contrast, and subject contrast.

D. List the exposure factors that affect contrast and density.

E. Describe scatter radiation and its effect on the radiographic image.

F. Describe a grid and its purpose.

G. List and describe the various grid types and their advantages and disadvantages.

H. Define radiographic detail.

I. List the factors that affect radiographic detail.

J. Describe a cassette.

K. State the proper care of a cassette.

L. List the three properties that determine the efficiency of a screen.

M. Define intensifying screen construction.

N. Explain how screen speeds are rated and their advantages and disadvantages.

O. Define fluoroscopy.

P. Define a latent image.

Q. List two general types of x-ray film.

R. Describe proper film care.

Instructor Activities:

A. Handout/lecture on radiographic quality.

B. Assign reading Chapter 5, pages 45-58.

C. Assign review questions, pages 59-60.

D. Prepare in-class assignment.

E. Prepare test.

F. Handout/lecture on image receptors.

G. Assign reading Chapter 6, pages 61-73.

H. Assign review questions, page 74.

I. Prepare in-class assignment.

J. Prepare test.

Student Activities:

A. Homework: Study notes on radiographic quality.

B. Homework: Read Chapter 5, pages 45-58.
C. Homework: Complete review questions, pages 59-60.
D. Homework: Complete in-class assignment.
E. Homework: Research film artifacts and the causes.
F. Homework: Prepare to present artifacts research.
G. Homework: Take test.

H. Homework: Take notes on image receptors.

I. Homework: Read Chapter 6, pages 61-73.

J. Homework: Complete review questions, page 74.

K. Homework: Complete in-class assignment.

L. Homework: Prepare for test.

M. Homework: Take test.

Week 4:  Film Processing/Radiographic Positioning

Objectives:  The student will be able to:

A. List and describe three qualities of a good darkroom.

B. State the various methods of darkroom light proofing.

C. State the correct safelight to use with different types of film.

D. List the five basic steps of film processing.

E. List and describe developer components.

F. List and describe fixer components.

G. List and describe the nine steps in manual processing.

H. State primary advantages to automatic processing.

I. List the basic maintenance procedures.

J. List three methods for silver recovery.

K. State the importance of film identification.

L. List and define the proper anatomic positional terminology.

M. Describe the proper patient handling during radiography.

N. State the technical preparation necessary before positioning the patient.

O. Describe how to measure the anatomic area of interest.

P. State the advantage of splitting the cassette.

Q. Explain the importance of collimation.

R. List and describe the various patient restraint and positioning aids.

S. State the proper labeling of various anatomic positions.

T. List and describe the common special procedures involving contrast media that are used in small animal radiography.

U. Describe ultrasonography and its uses in veterinary medicine.

Instructor Activities:

A. Handout/lecture on film processing.

B. Assign reading Chapter 7, pages 75-89.

C. Assign review questions, pages 89-90.

D. Prepare in-class assignment.

E. Prepare test.

F. Handout/lecture on radiographic positioning.

G. Hand out positioning guide.

H. Assign reading pages 147-325 (look at diagrams).

I. Prepare in-class assignment.

J. Prepare test.

Student Activities:

A. Homework: Study notes on film processing.

B. Homework: Read Chapter 7, pages 75-89.

C. Homework: Complete review questions, pages 89-90.

D. Homework: Complete in-class assignment.

E. Homework: Prepare for test.

F. Homework: Take test.

G. Homework: Take notes on radiographic positioning.

H. Homework: Practice positioning using models.

I. Homework: Discuss different positions and views for radiographs.

J. Homework: Read pages 147-325 (look at diagrams).

K. Homework: Complete in-class assignment.

L. Homework: Prepare for test.

M. Homework: Take test.

Week 5:  Radiation Safety/Processing/Radiographs of the Carpus and Paw

Objectives:  The student will be able to:

A. Discuss radiation safety.

B. Discuss scatter radiation.

C. Discuss primary radiation.

D. Discuss procedure.

E. Prepare manual tanks for processing.

F. Take a lateral radiograph of the carpus.

G. Take an AP view of the paw.

H. Discuss grids and their function in radiography.

I. Discuss radiology faults.

J. Discuss film types.

K. Discuss dark room techniques.

L. Demonstrate processing film using manual processing.

Instructor Activities:

A. Hand out radiology guide.

B. Assign reading radiation safety review.

C. Assign written assignment 1.

D. Prepare quiz. 

E. Assign reading processing radiographs.

F. Discuss how to prepare manual tanks.

G. Assign written assignment 2.

H. Prepare quiz.

I. Demonstrate how to prepare to take radiographs including radiology log, equipment, machine settings, and technique chart.

J. Assign reading review sheet.

K. Assign written assignment 3.

L. Prepare quiz.

Student Activities:

A. Homework: Read radiation safety review.

B. Homework: Research radiation safety best practice.

C. Homework: Present radiation safety.

D. Homework: Complete written assignment 1.

E. Homework: Take quiz 1.

F. Homework: Read processing radiographs.

G. Homework: Prepare manual tanks.

H. Homework: Complete written assignment 2.

I. Homework: Take quiz 2.

J. Homework: Practice carpus positioning using models.

K. Homework: Demonstrate taking radiographs on carpus and paw using proper techniques, equipment, etc.

L. Homework: Develop technique chart for carpus radiographs.

M. Homework: Evaluate quality of carpus radiograph.

N. Homework: Read review sheet.

O. Homework: Complete written assignment 3.

P. Homework: Take quiz 3.

Week 6:  Radiographs of Radius/Ulna/Flexed Elbow/Radiographs of Lower Extremities

Objectives:  The student will be able to:

A. Take a radiograph of the radius/ulna.

B. Take a radiograph of the flexed elbow.

C. Discuss radiographs of long bones, what landmarks to include.

D. Take radiographs of the femur.

E. Take radiographs of the pelvis.

F. Discuss landmarks to include for radiographs of the femur.

G. Discuss landmarks to include for radiographs of the pelvis.

Instructor Activities:

A. Demonstrate proper positioning for radius/ulna.

B. Demonstrate proper positioning for flexed elbow.

C. Assign reading positioning of the extremities.

D. Assign written assignment 4 and 5.

E. Prepare quiz.

F. Demonstrate positioning for radiographs of the femur.

G. Demonstrate positioning for radiographs of the pelvis.

H. Assign written assignment 6 on lower extremities.

I. Demonstrate how to prepare automatic processor.

Student Activities:

A. Homework: Demonstrate taking radiographs of the radius/ulna.

B. Homework: Demonstrate taking radiographs of the flexed elbow.

C. Homework: Read positioning of the extremities.
D. Homework: Evaluate radiographs.
E. Homework: Complete written assignment 4 and 5.
F. Homework: Take quiz 4.

G. Homework: Take radiographs of the femur.

H. Homework: Take radiographs of the pelvis.

I. Homework: Research OFA foundation.

J. Homework: Practice OFA positioning using models.

K. Homework: Complete written assignment 6 of lower extremities.
L. Homework: Prepare a trouble shooting guide for the automatic processor.
M. Homework: Prepare automatic processor.
Week 7:  Radiographs of the Upper Extremities and Abdomen

Objectives:  The student will be able to:

A. Take radiographs of the humerus.

B. Take radiographs of the shoulder.

C. Take a lateral of the abdomen including correct landmarks.

D. Take a VD of the abdomen including correct landmarks.

E. Discuss how films should be taken for an abdominal view.

Instructor Activities:

A. Demonstrate positioning for humerus.

B. Demonstrate positioning for the shoulder.

C. Assign written assignment 7 on upper extremities.

D. Prepare quiz.

E. Demonstrate positioning for lateral abdominal radiographs.

F. Demonstrate positioning for a VD abdominal radiograph.

G. Assign reading abdominal radiographs.

H. Assign written assignment 8.

I. Prepare open-note final.

Student Activities:

A. Homework: Take radiographs of the humerus.

B. Homework: Take radiographs of the shoulder.

C. Homework: Evaluate radiographs.

D. Homework: Complete written assignment 7 on the upper extremities.

E. Homework: Take quiz 5.

F. Homework: Take lateral abdominal radiographs.

G. Homework: Evaluate radiographs.

H. Homework: Research barium series.

I. Homework: Perform barium series.

J. Homework: Evaluate radiographs. 

K. Homework: Take VD abdominal radiographs.

L. Homework: Read information on abdominal radiographs.

M. Homework: Complete written assignment 8.

N. Homework: Complete open-note final.

Week 8:  Radiographs of the Thorax/Radiology Project

Objectives:  The student will be able to:

A. Take lateral thoracic radiographs using correct landmarks.

B. Take VD thoracic radiographs using correct landmarks.

C. Discuss how thoracic radiographs should be taken. 

D. Demonstrate all principles of taking an assigned radiograph for their group on their own, including proper positioning, proper techniques, proper machine settings, proper use of radiography equipment, and proper processing.

E. Critique radiograph on your own, not with your group.

Instructor Activities:

A. Demonstrate proper positioning for a lateral thoracic radiograph.

B. Demonstrate proper positioning for a VD thoracic radiograph.

C. Assign reading thoracic information.

D. Assign written assignments 9 and 10.

E. Prepare quiz.

F. Hand out radiography critique form.

Student Activities:

A. Homework: Take lateral thoracic radiographs.

B. Homework: Take VD thoracic radiographs.

C. Homework: Create thoracic technique chart.

D. Homework: Evaluate radiographs.

E. Homework: Research various thoracic conditions

F. Homework: Read thoracic information.

G. Homework: Complete written assignments 9 and 10.

H. Homework: Take quiz 6.

I. Homework: Complete radiology project.

J. Homework: Complete critique form.
K. Homework: Hand in radiology open-note final.

VIII.
STUDENT: INSTRUCTOR RATIO:



25:1           

IX.
MAKEUP WORK

The student must makeup any missed tests within two days of returning to class.  There will be no retakes.

X.
SCANS COMPETENCIES

	
	WORKPLACE COMPETENCIES

	
	Resources
	Information
	Interpersonal
	Systems
	Technology

	Learning Outcomes
	C1
	C2
	C3
	C4
	C5
	C6
	C7
	C8
	C9
	C10
	C11
	C12
	C13
	C14
	C15
	C16
	C17
	C18
	C19
	C20

	Discuss the basic principles of x-radiation and physical principles of x-ray production.
	X
	
	X
	
	X
	X
	X
	
	X
	
	
	
	X
	
	
	
	
	
	
	

	Describe the adverse effects of x-radiation, measurement of x-ray exposure, how to minimize exposure of personnel including use of protective lead-lined gear, and avoidance of errors that may result in the need for retakes.
	X
	
	X
	
	X
	X
	X
	
	X
	
	
	
	X
	
	
	
	
	
	
	

	Identify the parts and functions of the x-ray tube and the role of auxiliary equipment such as collimators, grids, and positioning devices.
	X
	
	X
	
	X
	X
	X
	
	X
	X
	
	
	X
	
	
	
	
	
	
	X

	Identify types of x-ray films and their uses, discuss methods of identifying radiographs, and explain the theory of film developing.
	X
	
	X
	
	X
	X
	X
	
	X
	X
	
	
	X
	
	
	
	
	
	
	

	Describe the proper positions for commonly requested views of dogs, cats, and specified exotic species.
	X
	
	X
	
	X
	X
	X
	
	X
	X
	
	
	X
	
	
	
	
	
	
	

	Demonstrate the proper use and care of radiation safety equipment.
	X
	
	X
	
	X
	X
	X
	
	X
	X
	
	
	X
	
	
	
	
	
	
	

	Take radiographs of lateral carpus, AP paw, lateral radius/ulna, lateral flexed elbow, lateral and VD abdomen, lateral and VD thorax, lateral and VD pelvis, lateral femur, lateral tibia/fibula, lateral shoulder, and lateral humerus.
	X
	
	X
	
	X
	X
	X
	
	X
	X
	
	
	X
	
	
	
	
	
	
	

	Demonstrate labeling and filing radiographs properly.
	X
	
	X
	
	X
	X
	X
	
	X
	X
	
	
	X
	
	
	
	
	
	
	

	Demonstrate knowledge of manual processing.
	X
	
	X
	
	X
	X
	X
	
	X
	X
	
	
	X
	
	
	
	
	
	
	

	Demonstrate how to properly develop x-rays using automatic processing.
	X
	
	X
	
	X
	X
	X
	
	X
	X
	
	
	X
	
	
	
	
	
	
	

	Demonstrate how to maintain radiology logs.
	X
	
	X
	
	X
	X
	X
	
	X
	X
	
	
	X
	
	
	
	
	
	  
	  


	COMPETENCY



	Resources:  Identifies, organizes, plans, and allocates resources.

	C1     Time:  Selects goal-relevant activities, ranks them, allocates time, and prepares and follows schedules.

	C2     Money:  Uses or prepares budgets, makes forecasts, keeps records, and makes adjustments to meet objectives.

	C3     Materials and Facilities:  Acquires, stores, allocates, and uses materials or space efficiently.

	C4     Human Resources:  Assesses skills and distributes work accordingly, evaluates performance, and provides feedback.



	Information:  Acquires and uses information.

	C5     Acquires and evaluates information.

	C6     Organizes and maintains information.

	C7     Interprets and communicates information.

	C8     Uses computers to process information.



	Interpersonal:  Works with others.

	C9     Participates as a member of a team:  Contributes to group effort.

	C10   Teaches others new skills.

	C11   Serves Clients/Customers:  Works to satisfy customer’s expectations.

	C12   Exercises Leadership:  Communicates ideas to justify position, persuades and convinces others, responsibly challenges existing procedures and policies.

	C13   Negotiates:  Works toward agreements involving exchange of resources; resolves divergent interests.

	C14   Works With Diversity:  Works well with men and women from diverse backgrounds.



	Systems:  Understands complex interrelationships.

	C15   Understands Systems:  Knows how social, organizational, and technological systems work and operates effectively with them.

	C16   Monitors and Corrects Performance:  Distinguishes trends, predicts impacts on system operations, diagnoses system’s performance, and corrects malfunctions.

	C17   Improves or Designs Systems:  Suggests modifications to existing systems and develops new or alternative systems to improve performance.



	Technology:  Works with a variety of technologies.

	C18   Selects Technology:  Chooses procedures, tools, or equipment, including computers and related technologies.

	C19   Applies Technology to Task:  Understands overall intent and proper procedures for setup and operation of equipment.

	C20   Maintains and Troubleshoots Equipment:  Prevents, identifies, or solves problems with equipment, including computers and other technologies.




	FOUNDATION SKILLS



	
	Basic
	Thinking
	Personal Qualities

	Learning Outcomes
	F1
	F2
	F3
	F4
	F5
	F6
	F7
	F8
	F9
	F10
	F11
	F12
	F13
	F14
	F15
	F16
	F17

	Discuss the basic principles of x-radiation and physical principles of x-ray production.
	X
	
	
	
	X
	
	
	X
	X
	X
	X
	X
	X
	
	
	X
	X

	Describe the adverse effects of x-radiation, measurement of x-ray exposure, how to minimize exposure of personnel including use of protective lead-lined gear, and avoidance of errors that may result in the need for retakes.
	X
	
	
	
	X
	
	
	X
	X
	X
	X
	X
	X
	
	
	X
	X

	Identify the parts and functions of the x-ray tube and the role of auxiliary equipment such as collimators, grids, and positioning devices.
	X
	
	
	
	X
	
	
	X
	X
	X
	X
	X
	X
	
	
	X
	X

	Identify types of x-ray films and their uses, discuss methods of identifying radiographs, and explain the theory of film developing.
	X
	
	
	
	X
	
	
	X
	X
	X
	X
	X
	X
	
	
	X
	X

	Describe the proper positions for commonly requested views of dogs, cats, and specified exotic species.
	X
	
	
	
	X
	
	
	X
	X
	X
	X
	X
	X
	
	
	X
	X

	Demonstrate the proper use and care of radiation safety equipment.
	X
	
	
	
	X
	
	
	X
	X
	X
	X
	X
	X
	
	
	X
	X

	Measure the animal and calculate the proper machine settings.
	X
	
	
	
	X
	
	
	X
	X
	X
	X
	X
	X
	
	
	X
	X

	Take radiographs of lateral carpus, AP paw, lateral radius/ulna, lateral flexed elbow, lateral and VD abdomen, lateral and VD thorax, lateral and VD pelvis, lateral femur, lateral tibia/fibula, lateral shoulder, and lateral humerus.
	X
	
	
	
	X
	
	
	X
	X
	X
	X
	X
	X
	
	
	X
	X

	Demonstrate labeling and filing radiographs properly.
	X
	
	
	
	X
	
	
	X
	X
	X
	X
	X
	X
	
	
	X
	X

	Demonstrate knowledge of manual processing.
	X
	
	
	
	X
	
	
	X
	X
	X
	X
	X
	X
	
	
	X
	X

	Demonstrate how to properly develop x-rays using automatic processing.
	X
	
	
	
	X
	
	
	X
	X
	X
	X
	X
	X
	
	
	X
	X

	Demonstrate how to maintain radiology logs.
	X
	
	
	
	X
	
	
	X
	X
	X
	X
	X
	X
	
	
	X
	X


	FOUNDATION



	Basic Skills:  Reads, writes, performs arithmetic and mathematical operations, listens, and speaks.

	F1     Reading:  Locates, understands, and interprets written information in prose and in documents such as manuals, graphs, and schedules.

	F2     Writing:  Communicates thoughts, ideas, information, and messages in writing; creates documents such as letters, directions, manuals, reports, graphs, and flow charts.

	F3     Arithmetic:  Performs basic computations; uses basic numerical concepts such as whole numbers, etc.

	F4     Mathematics:  Approaches practical problems by choosing appropriately from a variety of mathematical techniques.

	F5     Listening:  Receives, attends to, interprets, and responds to verbal messages and other cues.

	F6     Speaking:  Organizes ideas and communicates orally.

	Thinking Skills:  Thinks creatively, makes decisions, solves problems, visualizes, knows how to learn, and reasons.

	F7     Creative Thinking:  Generates new ideas.

	F8     Decision Making:  Specifies goals and constraints, generates alternatives, considers risks, and evaluates and chooses best alternative.

	F9     Problem Solving:  Recognizes problems and devises and implements plan of action.

	F10   Seeing Things in the Mind’s Eye:  Organizes and processes symbols, pictures, graphs, objects, and other information.

	F11   Knowing How to Learn:  Uses efficient learning techniques to acquire and apply new knowledge and skills.

	F12   Reasoning:  Discovers a rule or principle underlying the relationship between two or more objects and applies it when solving a problem.

	Personal Qualities:  Displays responsibility, self-esteem, sociability, self-management, integrity, and honesty.

	F13   Responsibility:  Exerts a high level of effort and perseveres towards goal attainment.

	F14   Self-Esteem:  Believes in own self-worth and maintains a positive view of self.

	F15   Sociability:  Demonstrates understanding, friendliness, adaptability, empathy, and politeness in group settings.

	F16   Self-Management:  Assesses self accurately, sets personal goals, monitors progress, and exhibits self-control.

	F17   Integrity/Honesty:  Chooses ethical courses of action.
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