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Columbus State Community College
                                            Allied Health
Medical Imaging – Radiography


COURSE AND NUMBER: IMAG 1113 – Radiologic Science 
CREDITS:  2.0	CLASS HOURS PER WEEK:  Lecture: 2.0	
PREREQUISITES: IMAG 1110 
Location GR 110 Meets Monday and Wednesday from 0800-08:50
INSTRUCTOR: 
OFFICE PHONE:  	
E-MAIL: 
OFFICE HOURS: M/W 7-8 & 9-11 TUESDAY 11-12 & 1-3 TH/FR VIRTUAL

DESCRIPTION OF COURSE
The course begins with a review of basic concepts of electricity, electromagnetism, and electrical circuits. The student is then introduced to the theory of x-ray production, x-ray emissions, and x-ray interactions.  Specialized x-ray equipment applications are discussed.

STUDENT LEARNING OUTCOMES
Upon successful completion of the course, the student should be able to:

1. Calculate problems using fundamental physical quantities and make appropriate unit conversions.
2. Define terminology associated with atomic structure and types of energy.
3. Identify the sources and properties of electromagnetic radiation.
4. Explain the correct operation of an X-ray imaging system to produce quality images at the lowest dose possible.
5. Describe x-ray interactions with matter and the implications for creating a radiographic image.
6. Analyze how an x-ray emission spectrum is affected by changes in machine settings.
7. Describe the components and safe operation of a fluoroscopic machine.

GENERAL EDUCATION OUTCOMES
Columbus State Community College's general education outcomes are an integral part of the curriculum and central to the mission of the college. The faculty at Columbus State has determined that these outcomes include the following competencies:
· Critical Thinking 
· Quantitative Skills
· Scientific Literacy
· Technological Competence

COURSE MATERIALS REQUIRED
Textbook, writing utensil, notebook, Internet access

TEXTBOOK, MANUALS, REFERENCES, AND OTHER READINGS
Principles of Radiographic Imaging, an Art and a Science 6th Edition. Richard R. Carlton, Arlene Adler 

GENERAL INSTRUCTIONAL METHODS
Lecture
Powerpoint Presentations
Online assignments
Review Exercises  

ASSESSMENT
Columbus State Community College is committed to the assessment (measurement) of student achievement of academic outcomes.  This process addresses the issues of what you need to learn in your program of study and if you are learning what you need to learn.  The assessment program at Columbus State has four specific and interrelated purposes: (1) to improve student academic achievements; (2) to improve teaching strategies; (3) to document successes and identify opportunities for program improvement; (4) to provide evidence for institutional effectiveness.  In class, you are assessed and graded on your achievement of the outcomes for this course.  You may also be required to participate in broader assessment activities.

STANDARDS AND METHODS FOR EVALUATION
Exams
Exam questions may be multiple choice, true/false, matching, or short answer. Calculators distributed by the instructor are the only electronic instruments allowed to be used during exams. ALL ELECTRONIC DEVICES MUST BE PUT AWAY. NO EXCEPTIONS.

Cheating will not be tolerated. Disciplinary action will be taken and may include failing the course.

See Exam make-up policies under Attendance. 

Homework/Assignments
ALL ASSIGNMENTS ARE DUE BY 11:59 P.M.  
Late assignments will receive a 10% reduction in the grade. A grade of zero (0) will be given 24 hours after the due date.

Exams                                      25%
Comprehensive Final Exam     25%
Mid-Term                                  25%
Homework                                25%
                                                100%

GRADING SCALE
A = 91.5-100%   B = 84.5-91.4%	C = 84.4-79.5%   D = 74.5-79.4%	   E = Below 74.5%

SPECIAL COURSE REQUIREMENTS
None

CELL PHONE USE
Cell phone use is not permitted during class. Cell phones must be silenced and put away during class. If there is an emergency and you may need to use your phone, please inform me beforehand. Any student using their cell phone without permission will be asked to leave class and will be considered absent from class.

Any student with their cell phone out during an exam will be asked to leave the class and given a zero.

ATTENDANCE POLICY
Students are expected to be punctual and attend all class sessions.  The following policy applies regardless of the reason for absence, i.e., illness, hospitalization, death in the family, or otherwise.  

A student will accrue a five (5) percent point reduction in the final grade for any tardy or leaving early 3 times. An additional five (5) percent point reduction in the final grade will be given for any additional tardy or leaving early. Any student accruing two (2) or more absences will accrue a 5 percent point reduction in the final grade for each absence. The student may not successfully pass the course if tardy/leaving early or absence exceeds 10% of the scheduled course time.

Students who miss a class are responsible for contacting the instructor as soon as possible to receive hand-outs or course information that was missed or to arrange a make-up exam. 

MAKE-UP EXAMS taken within 5 days after the class session in which they are scheduled will receive a 10% reduction in score for that exam, and the exam content may vary from the original exam. Exams taken 7 days late will be subject to a 20% score reduction for that exam.  After 10 days, the exam will be scored zero (0).   

Students who anticipate missing an exam may be given the opportunity to take the exam early with no penalty.   

STUDENT RELIGIOUS ACCOMMODATIONS
Students must submit written notice with specific dates within fourteen days after the first day of instruction.
Students are responsible for scheduling a date and time with the instructor to make up any missed quizzes or exams.
For additional information, please reach out to the Executive Assistant for the Office of Academic Affairs.

WITHDRAWAL FROM COURSE
If you decide to drop this course, you must do so officially. Failure to withdraw officially from a course will result in a failing grade recorded on your transcript. Schedule Adjustment Forms are available from the Counseling/Advising Center or the Registration Office.

STANDARD SYLLABUS STATEMENTS: https://www.cscc.edu/academics/syllabus.shtml 

INCLEMENT WEATHER OR OTHER EMERGENCIES 
In the event of severe weather or other emergencies that could force the college to close or cancel classes, such information will be broadcast on radio stations and television stations.  Students who reside in areas that fall under a Level III emergency should not attempt to drive to the college even if the college remains open.

Assignments will be posted on Blackboard if the campus is closed.

If an examination is scheduled for a day the campus is closed, the examination will be given on the next class day.

Students who miss a class because of weather-related problems and the class is held as scheduled are responsible for reading and other assignments as indicated in the syllabus.  If an examination is missed, contact me as soon as possible to determine how to make up the missed exam.  Remember!  The student is responsible for keeping up with reading and other assignments when a scheduled class meets, whatever the reason.

CELL PHONE USE
Cell phone use is not permitted in class. Cell phones should be put away or turned face down on the desk. 

FINANCIAL AID ATTENDANCE REPORTING
Columbus State is required by federal law to verify the enrollment of students who participate in Federal Title IV student aid programs and/or who receive educational benefits through the Department of Veterans Affairs. It is the responsibility of the College to identify students who do not commence attendance or who stop attendance in any course for which they are registered and paid. Non-attendance is reported quarterly by each instructor, resulting in a student being administratively withdrawn from the class section. Please contact the Financial Aid Office for information regarding the impact of course withdrawals on financial aid eligibility.
COURSEWORK EXPECTATIONS
Columbus State's policy states that students at schools receiving funds from the State of Ohio should be expected to do 30 hours of work for each credit earned. That means students should expect to spend about two hours on work outside of class for each hour spent in class (Policy Number 5-05).  Students need to be aware of their out-of-class responsibilities, and they need to be aware that inability to fulfill the requirements for a course may mean failure.

UNITS OF INSTRUCTION – Objectives, Assignments, Assessment

1.0 Basic Mathematics Review
Upon completion of this unit, the student should be able to: 
1. Perform functions with fractions and decimals. 
2. Determine significant digits in a number. 
3. Perform calculations in scientific notation with signed numbers and exponents.
4. Simplify algebraic expressions. 
5. Convert units within the SI system.
6. Briefly define the key terms presented.
Assignments 
Textbook reading and Review Questions for chapter 1.
Assessment Methods
Grading of Review Exercises, Exam 

2.0 Radiation Concepts
Upon completion of this unit, the student should be able to: 
1. Describe the branches of science. 
2. Differentiate between matter and energy. 
3. Describe the basic structure of matter.
4.  Identify the various types of energy. 
5. Explain the basic concepts of atomic theory. 
6. Differentiate between the radiations along the electromagnetic spectrum.
7. Describe the wave and particle theories for electromagnetic radiation. 
8. Identify the properties of x-rays.
9. Briefly define key terms presented.
Assignments 
Textbook reading and Review Questions for chapter 2.
Assessment Methods
Grading of Review Exercises, Exam 

3.0 Electricity
Upon completion of this chapter, the student should be able to: 
1. Explain the atomic nature of electricity. 
2. State the elementary laws of electrostatics. 
3. Describe the methods of electrification.
4. Interpret the results of various electrostatic interactions. 
5. Differentiate conductors from insulators. 
6. Describe the basic factors of electrodynamics. 
7. Calculate the effect of changes in voltage, amperage, and resistance according to Ohm’s law. 
8. Calculate voltage, amperage, and resistance in simple series and parallel circuits.
9. Briefly define key terms presented.
Assignments 
Textbook reading and Review Questions for chapter 3.
Assessment Methods
Grading of Review Exercises, Exam 

4.0 Electromagnetism
Upon completion of this chapter, the student should be able to: 
1. Explain the atomic nature of magnetism. 
2. Classify materials according to their magnetic properties. 
3. State Fleming’s hand rules of electromagnetics. 
4. Explain how a solenoid and an electromagnet function. 
5. Describe magnetic and electromagnetic induction. 
6. List the types of movement that will produce electromagnetism. 
7. State the factors that regulate the strength of electromagnetic induction. 
8. Explain self-induction. 
9. Illustrate the generator and motor principles. 
10. Explain the waveform produced by direct-and alternating-current generators and motors. 
11. Describe the function of a transformer.
12. Calculate voltage and amperage according to the transformer law.
13. Briefly define key terms presented.
Assignments 
Textbook reading and Review Questions for chapter 4.
Assessment Methods
Grading of Review Exercises, Exam 

5.0 The X-ray Tube
Upon completion of this chapter, the student should be able to: 
1. Draw a complete dual-focus cathode assembly. ◾ Discuss the necessary characteristics of filament metals and construction.
2. Describe the control of thermionic emission from the filament.
3. Select exposure factors and techniques that will extend tube life.
4. Explain the function and design of a grid-biased focusing cup.
5. Draw a complete rotating anode assembly. 
6. Discuss the characteristics of anode targets.
7. Briefly define key terms presented.
Assignments 
Textbook reading and Review Questions for chapter 5.
Assessment Methods
Grading of Review Exercises, Exam 

6.0 X-ray Equipment
Upon completion of this chapter, the student should be able to: 
1. Describe various diagnostic equipment, table, tube-support, and ancillary equipment configurations.
2. State incoming-line current characteristics. 
3. Describe the differences between single-and three-phase power. 
4. Explain the functions of the basic components of the main and filament x-ray circuits.
5. Discuss the differences between single-phase, three-phase, six-and twelve-pulse, and high-frequency waveforms on generator output.
6. Briefly define key terms presented.
Assignments 
Textbook reading and Review Questions for chapter 6.
Assessment Methods
Grading of Review Exercises, Exam 

7.0 Automatic Exposure Controls
Upon completion of this chapter, the student should be able to: 
1. Explain why the art of automatic exposure control is the art of positioning. 
2. Accurately identify configuration size, shape, and position for various brands of ionization chambers. 
3. Describe how to modify image receptor exposure when using an automatic exposure control. 
4. Describe various common problems with subject density and subject contrast when using AECs. 
5. Explain the effect of collimation on AEC image quality. 
6. Provide solutions to problems with minimum response time and backup time. 
7. Explain how to modify the suggested technical factors on an anatomically programmed control unit. 
8. Discuss the advisability of the creative use of AECs.
9. Briefly define key terms presented. 
Assignments 
Textbook reading and Review Questions for chapter 7.
Assessment Methods
Grading of Review Exercises, Exam 

8.0 X-ray Production
Upon completion of this chapter, the student should be able to: 
1. State the percentage of electron energy that is converted to x-ray photon energy in the x-ray tube. 
2. Describe a bremsstrahlung target interaction. 
3. Describe a characteristic target interaction. 
4. Identify factors affecting characteristic K-shell photon production. 
5. Explain the shape of the x-ray photon emission spectrum curve.
6. Briefly define key terms presented. 
Assignments 
Textbook reading and Review Questions for chapter 8.
Assessment Methods
Grading of Review Exercises, Exam 

9.0 Filtration
Upon completion of this chapter, the student should be able to: 
1. Define filtration, inherent filtration, added filtration, compound filtration, compensating filtration, and total filtration.
2. Explain the concept of half-value layer equivalency measurements of filtration.
3. Appraise various types of filters for specific clinical situations. 
4. Describe the effect of filtration on the entire x-ray beam. 
5. Briefly define key terms presented. 
Assignments 
Textbook reading and Review Questions for chapter 11.
Assessment Methods
Grading of Review Exercises, Exam 

10.0 The Prime Factors
Upon completion of this chapter, the student should be able to: 
1. Explain the relationships between milliamperage (mA), exposure time, mAs, and x-ray emission. 
2. Calculate mAs when given mA and exposure time, mA when given mAs and exposure time, and exposure time when given mAs and mA. 
3. Explain the relationship between kVp and x-ray emission. 
4. State the 15 percent rule. 
5. Calculate the new kVp value needed to maintain image receptor exposure when changes are made in mAs, using the 15 percent rule. 
6. Explain the relationship between distance and x-ray emission. 
7. State the inverse square law. 
8. Calculate x-ray emission (mR) when distance is changed. 
9. Calculate the mAs needed to maintain image receptor exposure when changes are made in distance, using the exposure maintenance formula.
10. Briefly define key terms presented. 
Assignments 
Textbook reading and Review Questions for chapter 12.
Assessment Methods
Grading of Review Exercises, Exam 

11.0 X-Ray Interactions
Upon completion of this chapter, the student should be able to: 
1. Define attenuation. 
2. Explain the interactions between x-rays and matter in the following: photoelectric absorption coherent scattering Compton scattering pair production photodisintegration
3. Describe the relationship between x-ray interactions and technical factor selections.
4. Briefly define key terms presented. 
Assignments 
Textbook reading and Review Questions for chapter 13.
Assessment Methods
Grading of Review Exercises, Exam 

12.0 Beam Restriction
Upon completion of this chapter, the student should be able to: 
1. Identify the factors that affect the amount of scatter radiation produced. 
2. Discuss the primary methods used by radiographers to control the amount of scatter radiation reaching the image receptor. 
3. Explain the purpose and construction of beam-restricting devices. 
4. Compare the advantages and disadvantages of the various beam-restricting devices. 
5. Describe the effect of beam restriction on image quality and patient dose.
6. Briefly define key terms presented. 
Assignments 
Textbook reading and Review Questions for chapter 15.
Assessment Methods
Grading of Review Exercises, Exam 

13.0 Vision and Perception
Upon completion of this chapter, the student should be able to: 
1. Draw a cross-sectional image of a human eye with appropriate anatomical structures identified. 
2. Explain the physiological function of the eye during photopic and scotopic vision. 
3. Discuss the inefficiency of the medical imaging process. 
4. Describe the boundary effect, Mach effect, eye motion, veil glare, and the effect of viewing distance on visual perceptions. 
5. State why pattern recognition is the domain of the radiologist.
6. Briefly define key terms presented. 
Assignments 
Textbook reading and Review Questions for chapter 16.
Assessment Methods
Grading of Review Exercises, Quiz, Exam 

14.0 The Patient as a Beam Emitter
Upon completion of this chapter, the student should be able to: 
1. Explain the process of attenuation. 
2. Describe the basic composition of the human body. 
3. Describe the effect of the human body on the attenuation of the x-ray beam. 
4. Explain the relationship of the subject (patient) to the image receptor exposure, contrast, spatial resolution, and distortion of the recorded image. 
5. Explain the effect that a pathological condition can have on radiation absorption. 
6. Describe the effect of pathology on the radiographic image. 
7. Differentiate between pathological conditions that result in increased attenuation versus those that result in decreased attenuation of the x-ray beam. 
8. Identify pathological conditions that result in an increased attenuation of the x-ray beam. 
9. Identify pathological conditions that result in a decreased attenuation of the x-ray beam.
10. Briefly define key terms presented. 
Assignments 
Textbook reading and Review Questions for chapter 17.
Assessment Methods
Grading of Review Exercises, Exam 

15.0 The Grid
Upon completion of this chapter, the student should be able to: 
1. Describe the purpose of the grid. 
2. Explain the construction of a grid, including grid materials, grid ratio, grid frequency, and lead content. 
3. Describe the various grid patterns. 
4. Differentiate between parallel and focused grids. 
5. Differentiate between the uses of a stationary and a moving grid. 
6. Explain the process of grid selection for specific radiographic procedures. 
7. Explain the relationship of grid selection to patient dose and image receptor exposure. 
8. Calculate changes in technical factors to compensate for changes in grid selection. 
9. Describe methods for evaluating the performance of a grid. 
10. Discuss common errors that are made when using a grid and the effects of these errors on the radiographic image. 
11. Describe other scatter reduction methods. 
12. Explain the use of grid replacement software.
13. Briefly define key terms presented. 
Assignments 
Textbook reading and Review Questions for chapter 18.
Assessment Methods
Grading of Review Exercises, Exam 

16.0 Mobile Radiography
Upon completion of this chapter, the student should be able to: 
1. Determine factors that contribute to the difficulty of mobile radiography.
2. Explain appropriate communication methods for mobile examinations.
3. Describe items that must be considered when arranging a patient room for a mobile examination.
4. Recommend methods for accomplishing acceptable variations of standard radiographic projections, especially chest examinations, for air-fluid levels.
5. Assess the radiation protection rules for mobile radiography. ◾ Explain why technical factor selection is more difficult during mobile radiography.
6. Identify the advantages of standardizing mobile SID to one of 400 (100 cm), 560 (140 cm), or 720 (180 cm).
7. Determine appropriate grids for mobile examinations. 
8. Briefly define key terms presented. 
Assignments 
Textbook reading and Review Questions for chapter 32.
Assessment Methods
Grading of Review Exercises, Exam 

17.0 Fluoroscopy
Upon completion of this chapter, the student should be able to: 
1. Differentiate fluoroscopic examinations from static diagnostic radiographic examinations.
2. Describe a typical basic fluoroscopic imaging chain. 
3. Explain the difference between the operation of a fluoroscopic and a diagnostic x-ray tube.
4. Explain the difference between types of fluoroscopy equipment. 
5. Explain the functions and operation of the image intensification tube input screen, photocathode, electrostatic focusing lenses, and anode and output screen.
6. State the formula for brightness gain. 
7. Explain the basic function of a fluoroscopic automatic brightness control. 
8. Discuss the factors that affect fluoroscopic image contrast, resolution, distortion, and quantum mottle.
9. Explain digital fluoroscopic image acquisition. 
10. Differentiate between multiple-detector and single-detector flat-panel systems.
11. Discuss various methods of reducing dose to the patient, the radiographer, and the radiologist during a fluoroscopic examination.
12. Briefly define key terms presented. 
Assignments 
Textbook reading and Review Questions for chapter 33.
Assessment Methods
Grading of Review Exercises, Exam 





UNITS OF INSTRUCTION (Tentative Schedule) 
ALL ASSIGNMENTS ARE DUE BY 11:59 PM
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	TOPIC/CHAPTER
	ASSIGNMENTS
	EXAMS

	1/15
	Martin Luther King Day
	No Class
	

	1/17
	Syllabus Review
Basic Mathematics/Chapter 1
	

	

	1/22
	Basic Mathematics/Chapter 1
Radiation Concepts/Chapter 2
	Ch. 1 Homework due 1/21

	

	1/24
	Radiation Concepts/Chapter 2
	Ch. 2 Homework due 1/23
	

	1/29
	Radiation Concepts/Chapter 2
Electricity/Chapter 3
	

	

	1/31
	Electricity/Chapter 3
	Ch. 3 Homework due 1/30
	

	2/5
	Electricity/Chapter 3
	
	

	2/7
	Exam 1
	
	Exam 1 Chapters 1-3

	2/12
	Electromagnetism/Chapter 4
	Ch. 4 Homework due 2/11
	

	2/14
	Electromagnetism/Chapter 4
	
	

	2/19
	The X-ray Tube/Chapter 5
	Ch. 5 Homework due 2/18
	

	2/21
	The X-ray Tube/Chapter 5
X-ray Equipment/Chapter 6
	Ch. 6 Homework due 2/20
	

	2/26
	Exam 2
	
	Exam 2 Chapters 4-6

	2/28
	Automatic Exposure Controls/Chapter 7
	Ch. 7 Homework due 2/27
	

	3/4
	X-ray Production/Chapter 8
	Ch. 8 Homework due 3/3
	

	3/6
	Mid-Term
	Mid-Term Review due 3/5
	Mid-Term Chapters 1-8

	3/11
	Spring Break
	No Class
	

	3/13
	Spring Break
	No Class
	

	3/18
	Mid-Term Review
	
	

	3/20
	Filtration/Chapter 11
Prime Factors/Chapter 12
	Ch. 11 & 12 Homework due 3/19
	

	3/25
	Prime Factors/Chapter 12
	
	

	3/27
	X-Ray Interactions/Chapter 13
	Ch. 13 Homework due 3/26
	

	4/1
	Exam 3
	
	Exam 3 Chapters 11-13

	4/3
	Beam Restriction/Chapter 15
Vision and Perception/Chapter 16
	Ch. 15 & 16 Homework due 4/2
	

	4/8
	The Patient as a Beam Emitter/Chapter 17
	Ch. 17 Homework due 4/7

	

	4/10
	The Grid/Chapter 18
	Ch. 18 Homework due 4/9
	

	4/15
	The Grid/Chapter 18
	
	

	4/17
	Exam 4
	
	Exam 4 Chapters 15-18

	4/22
	Mobile Radiography/Chapter 32
	Ch. 32 Homework 4/16
	

	4/24
	Fluoroscopy/Chapter 33
	Ch. 33 Homework due 4/21
	

	4/29
	Fluoroscopy/Chapter 33

	
	

	5/1
	Exam 5
	
	Exam 5 Chapters 32-33

	5/6
	Comprehensive Final Exam 8-9:50
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