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COURSE NUMBER: RAD 110 
 
PREREQUISITE(S): None 
 
CO-REQUISITE(S): AHS 110, RAD 130, RAD 165, RAD 105  
 
COURSE 
DESCRIPTIONS:

 
This course provides a detailed study of the parameters 
controlling radiation quality and quantity for radiographic tube 
operation and image production 

 
TEXTBOOK(S): Fauber, Terri L. Radiographic Imaging & Exposure, 3rd Ed. St 

Louis: Mosby, 2009. 
 

 
REFERENCE(S): Bushong, Stewart C. Radiologic Science for Technologists.9th 

Edition. St. Louis:  Mosby, 2008 
 

 
OTHER REQUIRED 
MATERIALS, TOOLS, 
AND EQUIPMENT:

 
 
Pencil for all tests, calculator, and ring-binder notebook 
 

 
METHOD OF 
INSTRUCTION:

The course will be taught through lecture, demonstration 
methods, and individual and small group laboratory 
situations. 

 
94 - 100 = A 
85 - 93 = B 
75 - 84 = C 
70 - 74 = D 

GRADING SYSTEM:

Below - 70 = F 
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Because RAD 110 is a major course in the Radiologic 
Technology Curriculum, a grade of 75 or higher must be 
achieved to continue in the program.   
 
It is the policy of all program faculty that no individual test 
grades or course grades are rounded to a whole number. 

 
GRADE 
CALCULATION 
METHOD:

6 Unit Tests       75% 
Quizzes               5% 
1 Final Exam     20%
                        100%          
 
Note:  Test 5 
During this unit of study, each student will be assigned to 
a small group.  Each group will be given specific projects 
to perform and evaluate utilizing the energized labs and 
the references in the College library.  Each student will be 
responsible for the oral presentation of the assigned 
projects.  Peer assessments and instructor assessment of 
the presentation will constitute 40% of the Test 5 grade.  
The written test will constitute 60% of the Test 5 grade. 
 
Any student completing the unit tests with an average 
overall grade of 94 or higher may exempt the final exam.  

 

 
ATTENDANCE 
POLICY: 
 

Students are responsible for punctual and regular attendance 
in all classes, laboratories, field trips, and other class 
activities.  The College does not grant excused absences; 
therefore, students are urged to reserve their absences for 
emergencies.  When illness or other emergencies occur, the 
student is responsible for notifying instructors and completing 
work missed. 
 
Instructors maintain attendance records.  However, it is the 
student’s responsibility to withdraw from a course.  A student 
who stops attending the online class and fails to initiate a 
withdrawal will remain on the class roster.  With this in mind, 
for every assignment, test or exam not completed while still 
enrolled in the course the student will receive a grade of zero 
and the final course grade will be calculated accordingly. 
  
Withdrawal Policy:  During the first 75% of the course, a 
student may initiate withdrawal and receive a grade of W.  A 
student cannot initiate a withdrawal during the last 25% of the 
course.  Extenuating circumstances require documentation 
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and approval by the appropriate department head and 
academic dean. 
 
Students are tardy if not in class at the time the class is 
scheduled to begin.  Students who are tardy are admitted 
to class at the discretion of the instructor.   
 
No provisions will be made to make-up examinations unless 
prior arrangements have been made with the instructor.  
(See Radiologic Technology Program Student Handbook.)  If 
a student is absent due to sickness or emergency on the day 
of an assigned test, the student must notify the appropriate 
instructor prior to the beginning of the class period.  (The 
student must speak directly with the specific instructor.  If the 
instructor is not available prior to class, a message may be 
left on the instructor’s voice mail.  The instructor will return 
the phone call as soon as possible.)  Arrangements will be 
made by the student and instructor for the make-up 
examination to be given the day that the student returns to 
campus.  No arrangements will be made for the make-up 
examination in the event that the student is absent without 
prior notification.  A grade of zero (0) will be recorded for that 
test. 
 
Absences for Religious Holidays:  Students who are absent 
from class in order to observe religious holidays are 
responsible for the content of any activities missed and for 
the completion of assignments occurring during the period of 
absence.  Students who anticipate their observance of 
religious holidays will cause them to be absent from class 
and do not wish such absences to penalize their status in 
class should adhere to the following guidelines: 
 

1. Observance of religious holidays resulting in three or 
fewer consecutive absences:  Discuss the situation 
with the instructor and provide written notice at least 
one week prior to the absence(s).  Develop (in writing) 
an instructor-approved plan which outlines the make 
up of activities and assignments. 

 
2. Observances of religious holidays resulting in four or 

more consecutive absences:  Discuss the situation 
with the instructor and provide the instructor with 
written notice within the first 10 days of the academic 
term.  Develop an instructor-approved plan with 
outlines the make up of activities and assignments. 
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ACADEMIC 
CONDUCT:  
 

ACADEMIC DISHONESTY:  Students are expected to uphold the 
integrity of the College's standard of conduct, specifically in 
regards to academic honesty.  All forms of academic 
dishonesty including, but not limited to, cheating on 
assignments/tests, plagiarism, collusion, and falsification of 
information will call for disciplinary action.  Disciplinary action 
imposed may include one or more of the following: written 
reprimand, loss of credit for assignment/test, termination from 
course, and probation, suspension, or expulsion from the 
College.  For further explanation of this and other conduct 
codes, please refer to the Student Handbook. 
 
CELLULAR PHONES AND PAGERS/BEEPERS:  Cellular phones, 
pagers and beepers are not permitted to be turned on or 
used within the classroom.  Use of these devices during 
classroom time will be considered a violation of the student 
code as it relates to “disruptive behavior.”   

 
CLASS/LAB 
PROCEDURES:

 
Lab sessions utilizing the processing room and radiographic 
rooms will be scheduled.  The students may be divided into 
small groups who will then work together on given projects.  
Each student is responsible for his/her own participation in 
the designated lab groups.  Individuals and groups will be 
evaluated on these sessions. 

 
ACCOMMODATIONS: 
 

Students who need special accommodations in this class 
because of a documented disability should notify Student 
Disability Services. You may contact Student Disability 
Services by calling, (864) 592-4811, toll-free 1-800-922-
3679; via email through the Spartanburg Community College 
web site at www.sccsc.edu/SDS/; or by visiting the office 
located in the Dan Lee Terhune Student Services Building, 
room 112 of the Spartanburg Community College campus.  
By contacting Student Disability Services early in the 
semester, students with disabilities give the College an 
opportunity to provide necessary support services and 
appropriate accommodations. 
 
 
 

COURSE 
COMPETENCIES & 
OBJECTIVES:

Upon satisfactory completion of this course, the student 
will be able to: 
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I. Summarize the development of modern radiography. 
  
 1. Explain how x-rays were discovered. 
 2. Identify who is given credit for this discovery of x-rays. 
 3. Describe when, where, and how this discovery was  
  made. 
 4. List three reasons why the discovery of x-rays ranked 

 high among the amazing events in human history. 
 5. Explain the significance of this discovery to the   
   medical field, past and present  
 
II. Differentiate between the rays comprising the 
 electromagnetic spectrum with emphasis on the 
 characteristics and production of x-radiation. 
 
 1. Identify the radiations comprising the electromagnetic  
  spectrum. 
 2. Compare and contrast the properties of these   
  energies. 
 3. Identify the specific characteristics of x-rays. 
 4. Describe the design of the x-ray tube, identifying and  
   labeling the various components. 
 5. Explain the purpose of the tube housing. 
 6. Apply the principles in the production of x-rays. 
 
III. Apply basic principles in the production of a radiograph. 
 
 1. Identify two types of target interactions. 
 2. Identify the technical factors and describe how they  
  contribute to the production of a radiograph. 
 3. Locate and describe the function of the various   
   components of an x-ray generator's control panel. 
  4. Differentiate between the four quality factors of a  
   radiograph. 
 5. Differentiate between different types of beam filtration. 
     6.   Describe the production of various types of radiations  
 exiting the tube and contributing to the production of a  
      radiograph. 
      7.  Describe how the radiographic image is created  
   through attenuation. 
 
IV. Summarize the construction and significance of medical 
 radiographic film.   
 
 1. Explain the history of radiographic film. 
 2. Identify the basic components of radiographic film. 
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  3. Differentiate between duplitized film and single   
  emulsion film by drawing and labeling a cross-section  
  of each. 
 4. Describe the characteristics of the film base and the  
  emulsion. 
 5. Describe the significance of the silver halide crystal. 
 6. Describe the production of the latent image. 
 7. Discuss the inherent characteristics of radiographic  
  film.  (speed, sensitivity and latitude) 
 8. Define the significance of "ROYGBIV" in the   
  manufacturing of radiographic film. 
 9. Explain the parallax effect. 
 10. Describe the formation of the latent image. 
 11. Identify the types of film used in diagnostic imaging  
  departments. 
 12. Differentiate between screen and direct exposure film. 
 13. Identify proper packaging, storing, and handling  
  methods for medical radiographic film. 
 14. Describe various film artifacts seen on radiographic 

 film due to improper storage and handling. 
 
V. Apply the principles pertinent to radiographic film holders 
 and intensifying screens. 
 
 1. Compare and contrast various film holders in terms of  
 purpose, construction, application, patient dosage,   
 loading/unloading, and maintenance. 
 2.  Describe the principles and function of intensifying  
  screens. 
 3. Summarize the construction and draw a cross-section 
  of the basic components of both the single screen and 
  double screen cassette. 
 4. Describe the properties of the screen's phosphor and  
  the screen's base. 
 5. Recognize the intrinsic and extrinsic factors affecting  
  screen speed. 
 6. Indicate the purpose of the dyes or activators that may 
  be added to the film's base.       
 7. Compare and contrast the classifications of   
  intensifying screens and applications of each. 
 8. Compare rare earth screens with calcium tungstate  
  screens. 
 9. Compare the advantages and disadvantages of   
      various types of screens in regards to speed,   
  exposure and detail. 
 10. Distinguish between situations where one screen  
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  speed may be better employed than other speeds. 
 11. Explain the term "intensification factor." 
 12. Define the terms "resolution" and "noise." 
 13. Differentiate between fluorescence and    
  phosphorescence. 
 14. Discuss the effect of quantum mottle and describe  
  how to avoid these effects. 
 15. Define "cross-over”. 
 16. Describe the Reciprocity Law and its application to        
  film holders. 
 17. Discuss the importance of film-screen compatibility. 
 18. Demonstrate the maintenance of intensifying screens  
  cassettes in terms of handling, cleaning, testing, and  
  evaluating. 
 19. List common causes of poor film-screen contact. 
 20. Demonstrate a screen contact test. 
 21. Indicate the purpose of a screen lag test. 
 
VI. Describe the design of a processing room and identify  
     components of the processing room. 
 1. Discuss the following aspects of a processing area: 
  A. location       
  B. construction 
  C. function 
 2. Explain the various types of processing   
           room illuminations and identify the applications of  
  each. 
 3. Indicate which type of safelights can be safely        
       used with various types of films.          
 4. Define the term "latensification." 
 5. Identify the causes and effects of darkroom fog. 
 6. Identify when radiographic film is most sensitive to  
  darkroom fog. 
 7. Describe the basic types of darkroom 
           entrances. 
 8. Explain how a safelight test is produced. 
 9. Given a list of equipment/furnishings, prescribe the  
  location, purpose, and function of each. 
 10. Differentiate between types of film artifacts created  
  within the darkroom and describe how these artifacts  
  can be avoided  
 

VII. Employ the principles of automatic film processing. 
  
 1. List in order and explain the functions of the steps that 
  a film goes through during automatic processing.
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 2. Describe the effects that time of development and  
  temperature of chemicals have on a finished   
  radiograph. 
 3. List constituent parts, chemical names, and functions  
  of developer and fixer solutions, comparing chemistry  
  in manual and automatic processing. 
 4. Distinguish between the systems of an automatic  
  processor and identify functions of each. 
 5. Given cross-sectional diagrams of an automatic  
  processor, label the components and explain the  
  function of each. 
 6. Given various types and sizes of film, determine how  
  each is fed into the processor and explain why. 
 7. Discuss daily and periodic aspects of processor  
  maintenance and cleaning. 
 8. Explain the silver recovery process. 
 9. Describe alternative processing methods used in  
  some medical imaging areas today.  
 10. Describe the proper assembly of the automatic   
 processor. 
 11. Differentiate between and state the function of various 
  component parts of the automatic processor on the  
  College's campus. 
 12. Describe the proper mixing of chemicals. 
 13. Distinguish between common problems that may  
  occur in the processing area with automatic   
  processing and describe how to prevent each   
  problem. 
 
VIII. Perform experiments demonstrating common             
           problems that occur in the processing area.   
 
  1. Evaluate types of artifacts, including the cause and  
  effect on a radiograph, and methods of prevention of  
  each. 
 2. Analyze common problems with automatic processors 
  and methods of prevention of each. 
 3. Analyze the importance of appropriate technical  
  factors in the production of a radiograph. 
 4. Perform and assess specific tests designed to test  
  screens, processors, and technical factors. 
 
IX.  Summarize the principles of digital and computerized  

        Radiography. 
  
 1. Discuss the use of digital modalities in the imaging  
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           department. 
 2. Define the term digital imaging 
      3.   Describe the development of digital imaging. 
 4. Explain the characteristics of digital imaging. 
 5. Discuss the components and use of the digital  
            imaging system. 
 6. List the components of a computerized radiography 
           system. 
      7. Describe the basic construction of a computed    
          radiography cassette  
      8. List the functions of a workstation. 
      9. Define picture archiving and communication system      
          (PACS) 
 10. Differentiate among the different types of image    
           digitizing and display systems used in the diagnostic  
            imaging department. 
 
X. Employ the correct usage of formulas in technique 
 conversions.   
 
 1. Calculate mAs if given mA and time. 
 2. Calculate mA if given mAs and time. 
 3. Calculate time if given mAs and mA. 
 4. Apply the 15% rule. 
  5. Convert technique from one speed screen to another  
  utilizing 25, 50, 100, 200, 300, and 400, etc. 
 6. Utilize the mAs/distance formula. 
  7. Convert technique from one speed screen to another  
  utilizing CB, FD, PAR, HI, and lightning. 
  of the system. 
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