
 

RADIOGRAPAHIC IMAGING II 
Revised  10/04/2012 

 C - L - CR 

 2 - 3 - 3 
 
COURSE NUMBER: RAD 115 
 
PREREQUISITE(S): 
 

Successful completion of earlier program requirements. 

 
CO-REQUISITE(S): None 
 
COURSE 
DESCRIPTIONS: 

This course continues a detailed study of primary and 
secondary influencing factors and accessory equipment 
related to imaging.  

 
TEXTBOOK(S): Textbook information can be found on the Book Inn web site 

at http://www.sccsc.edu/resources/bookstore. It will also be 
included on the course syllabus addendum distributed by the 
instructor. 

 
REFERENCE(S): Johnston, James N and Terri L Fauber. Essentials of 

Radiographic Physics and Imaging. 1st Edition. St. Louis:  
Elsevier, 2012. 

 
OTHER REQUIRED 
MATERIALS, TOOLS, 
AND EQUIPMENT: 

 
 
Pencil for all tests and calculator 

 
METHOD OF 
INSTRUCTION: 

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

 
 

GRADING SYSTEM: 94 - 100 = A 
85 - 93 = B 
75 - 84 = C 
70 - 74 = D 
Below - 70 = F 
 
Because RAD 115 is a major course in the Radiologic 
Technology Curriculum, a grade of 75 or higher must be 
achieved to continue in the program.   
 

http://www.sccsc.edu/resources/bookstore
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Any student completing the unit tests with an average grade 
of 94 or higher may exempt the final exam. 
 
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: 

 
Five unit tests   
Quiz, homework, lab assignments      
One final exam      

       
75% 
10% 
15% 

 

 = 100%  
 
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. (Students are considered absent if they 
miss more than thirty (30) minutes of class time.) 
 
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 
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.   

 
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 
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message may be left on the instructor’s voice mail.)  
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) 
and 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 (in writing) an instructor-approved plan  
      which outlines the make-up of activities and  
      assignments 

 
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 
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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 by calling (864) 592-4818, toll-free 1-800-
922-3679; via email through the SCC web site at 
www.sccsc.edu/resources/disabilities; or by visiting the office 
located in the East Building Room 30-B on the SCC Central 
campus.  Contacting Student Disability Services early in the 
semester gives 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: 

 
 I. Analyze the quality factors of a radiograph:  density, 
  contrast, definition, distortion, and latitude. 
 

DENSITY 
 
  1. Define radiographic quality. 
    2. Identify the four quality factors of a radiograph. 
    3.   Define radiographic density. 
   4.   Describe the relationship between radiographic   
        density and attenuation. 
    5.   Differentiate between radiographic density and  
        optical density. 
    6.   Describe how radiographic density is measured. 
    7.   Identify the primary controlling factors of density  
        and demonstrate how these factors affect the  
        characteristics of a radiograph. 
  8. Identify the secondary factors that affect   
        radiographic density and demonstrate how these   
        factors affect the characteristics of a radiograph. 
    9.  Summarize the Reciprocity Law as it relates to  
        density. 

http://www.sccsc.edu/resources/disabilities
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  10. Compare the terms “radiolucent” and   
         “radiopaque.”  
           11.  Given a set of technical factors (mA, time, kV,       
         screens, SID), assess which would create the  
         most and least density on a radiograph. 
  12.  Analyzing sets of technical factors, rank the sets  
   in order of greatest to least density or least to  
        greatest density. 
  13.  Calculate a missing exposure factor that will                
        produce the same density as an original set of  
        exposure factors. 
 

CONTRAST 
 

  1.   Define radiographic contrast. 
  2.   Describe the function of contrast. 
    3.   Differentiate between long (low) scale contrast  
        and short (high) scale contrast. 
        4.   Identify the primary controlling factor of contrast                     

       and describe how this factor affects the                                                                
            characteristics of a radiograph. 
     5.   Identify the influencing factors of contrast and   

       describe how these factors affect the               
       characteristics of a radiograph. 

    6.   Differentiate between subject contrast and film  
        contrast. 
    7.   Describe the control of contrast using kV. 
    8.   Differentiate between the “15% Rule” and the  
   “5% Rule.” 
    9.   Describe how "fogging" affects contrast. 
          10.   List methods of controlling fogging. 
          11.   Employ the “15% Rule” and the “5% Rule.” 
          12.   Analyze a given set of technical factors (MA,        
   time, kV, SID, screens) to determine which would      
        create the longest and shortest scale of contrast. 
 

DETAIL 
 

  1. Describe image detail. 
        2. Differentiate between the terms “detail,”   
   “definition,” “resolution,” and “noise.” 
    3. Differentiate between detail and visibility of detail. 
    4. Identify the primary controlling factor of image  
   detail and describe how this factor affects the  
   characteristics of a radiograph. 
    5. Identify the influencing factors of image detail  
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   and describe how these factors affect the   
   characteristics of a radiograph. 
    6. Differentiate between umbra and penumbra. 
      7. Define “focal spot blur.” 
      8. Define motion unsharpness. 
      9. Differentiate between the types of motion. 
  10. Describe methods of minimizing motion. 
  11. Differentiate between good and poor detail on a  
   radiograph. 
  12. List and describe the controlling factors of   
  visibility of detail. 
  13. Analyze a given set of technical factors (MA,  
   time, kV, SID, OID, screens, FS) to determine  
   which would create the greatest and least   
         amount of detail? 
 

DISTORTION 
 

  1. Describe the geometric factors that affect the  
   quality of a radiograph. 
  2. Define magnification. 
  3. Identify the factors that control magnification and  
  describe how these factors affect the    
  characteristics of a radiograph. 
    4. Describe methods to minimize magnification on a 
   radiograph. 
    5. Given the appropriate information, calculate the  
   magnification factor. 
    6. Given the appropriate information, calculate the  
   percentage of magnification. 
    7. Given the appropriate information, calculate  
   image size, object size, SID, SOD, or OID. 
  8. Analyze a given set of technical factors (MA,  
   time, kV, SID, OID, screens, FS) to determine  
   which would create the greatest and least   
   amount of magnification. 
   9. Define distortion. 
  10. Identify the factors that create distortion and  
   describe how these factors affect the   
   characteristics of a radiograph. 
  11. Differentiate between elongation and   
   foreshortening. 
  12. Describe how shape distortion of an image can  
   be useful. 
  13. Identify the factors that cause focal-spot blur and 
   describe how these factors affect the   
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   characteristics  of a radiograph. 
  14. Given the appropriate information, calculate  
   image blur.  
  15. Differentiate between focal-spot blur, penumbra  
   and geometric unsharpness. 
 

EXPOSURE LATITUDE 
 
  1. Define exposure latitude. 
  2. Differentiate between wide latitude and narrow  
   latitude. 
    3. Describe the relationship between latitude and  
   contrast. 
    4. List and describe the primary factor affecting  
   exposure latitude. 
     5. Analyze a given set of exposure factors to  

  determine which would result in the greatest and  
  least exposure latitude. 

 
 II. Evaluate factors that affect the production of scatter             

 radiation. 
 
  1. Differentiate between secondary and scattered  
   radiation. 
  2. Identify two types of x-rays that are responsible  
   for remnant radiation. 
  3. Describe the effects of scatter radiation on a 
   radiograph. 
  4. Discuss the effects of scatter radiation in terms of 
   patient dosage, image quality, and occupational  
   exposure. 
  5. Distinguish between the three factors that   
   contribute to scatter radiation.  
  6. Differentiate between the various types of beam- 
   limiting devices in terms of function and   
   application. 
  7. Explain the purposes of beam-limiting devices in  
   terms of patient dosage, scattered radiation  
   production, radiographic density, and contrast. 
  8. Define and describe PBL (positive beam   
   limitation). 
  9. Describe the necessary technical changes  
   required when using beam-limiting devices. 
  10. Analyze a given set of exposure factors to  
   determine which would result in the greatest and  
   least amount of scatter radiation produced. 
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 III. Evaluate methods of improving image quality by  
  reducing the effects of scatter radiation. 
 
  1.   Recognize the relationship between scatter  
   radiation and image contrast. 
  2.   Describe the purpose of a grid. 
  3.   Explain the components of grid construction. 
  4.   Analyze grid efficiency in terms of grid ratio, grid    
             frequency, grid selectivity and contrast                       
        improvement factor, and Bucky factor. 
  5.   Calculate grid ratio, grid frequency, contrast                                                                        
        improvement factor, Bucky factor, and grid     
     selectivity. 
  6. Differentiate between various types of grids. 
  7. Differentiate between the use of a stationary grid  
  and a moving grid. 
  8.   Identify the types of moving grids. 
  9.   Compare the advantages and disadvantages of  
        using various grids, as well as non-grid   
   techniques. 
  10.  Evaluate the circumstances for proper grid  
   selection. 
  11.  Discuss the common errors using grids. 
  12.  Define grid cut-off. 
  13.  Describe factors influencing grid cut-off. 
  14.  Describe various grid artifacts. 
  15.  Describe an alternative technique to grid use. 
  16.  Apply the principle of air-gap technique. 
  17.  Calculate exposure factor changes required  
   when utilizing various grids. 
  18.  Analyze a given set of exposure factors to  
   include mA, time, kV, screens, SID, and grids to            
   determine which will result in the greatest and                  
        least density.  
  19.  After analyzing a given set of technical factors,  
   rank the sets in order of greatest to least density  
   or least to greatest density. 
  20. Calculate a missing exposure factor that will  
   produce the same density as an original set of  
   exposure factors. 
  21. Analyze a given set of exposure factors to  
   determine which will result in the shortest and  
   longest scale of contrast. 
 
 IV. Apply other factors affecting the selection of technical 
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  factors which create high-quality radiographs:  patient 
  considerations, image receptors, selection of   
  technique factors, anode-heel effect, filtration,   
  technique guides, and automatic-exposure   
  techniques. 
 

Patient considerations: 
 
  1. Summarize why proper patient positioning is  
   important in the production of a high-quality  
   radiograph. 
  2. Distinguish between the four body habitus and  
   prescribe how each affects the selection of   
  radiographic technique. 
  3. Prescribe how the thickness of the anatomic part  
   affects the selection of radiographic technique. 
  4. Employ the use of compression to improve   
  radiographic quality. 
  5. Distinguish between different body compositions  
   and prescribe how each affects the selection of  
   radiographic technique. 
  6. Compare and contrast various pathologies, which  
  affect the selection of radiographic technique. 
 

Image Receptors: 
 

    1. Review the use of image receptors. 
     2. Apply general principles regarding image   

  receptors when selecting the proper combination  
  for a particular procedure. 

 
Selection of technical factors: 

 
    1. Review the technical factors required for a given  
   procedure. 
    2. Apply the general principles regarding the   
   selection of radiographic technique factors. 
 

Anode-Heel Effect: 
 

    1. Define the anode-heel effect. 
    2. Apply the use of the heel effect on several   
   radiographic procedures. 
    3. List and describe three important factors to  
   consider when using the heel effect. 
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Filtration: 
 

    1. Define filtration. 
    2. Describe the rationale for filtration of the primary  
   beam. 
    3. Describe metals used for beam filtration. 
     4. Explain types of filtration in terms of radiation  

  output, patient dosage, radiation density and  
  contrast. 

    5. Differentiate between inherent and external filters. 
    6. Describe the federal requirements for total beam  
   filtration. 
    7. Describe the compensating filter. 
    8. Prescribe the use of the compensating filter for  
   several procedures. 
  

Technique Guides: 
 
    1. Define a technique guide. 
    2. Explain the importance of technique guides. 
    3. Identify the principle exposure-technique factors  
   found on technique guides. 
    4. Recognize various types of technique guides. 

 
Automatic Exposure Techniques: 

 

    1. Define automatic exposure control (AEC). 
    2. Describe the use of AEC. 
    3. Summarize various types of AEC. 
    4. Identify several errors frequently made in the use  
   of  AEC. 
     5. Identify the factors to consider when constructing  

  a  radiographic exposure chart for AEC systems. 
    6. Describe the anatomically programmed systems. 
 
 V. Employ alternative film procedures:  Tomography,  
  Stereoradiography, and Magnification Radiography. 
 

Tomography: 
 
    1. Define the concept of tomography as it applies to  
   radiography. 
    2. Explain the tomographic motion blur theory. 
    3. Define specific terms related to tomography. 
    4. List the directional movements of the tomographic 
   unit. 
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    5. Discuss the relationship between tomographic  
   angle and section thickness. 
     6. Differentiate between linear tomography,   

  panoramic tomography, and autotomography. 
    7. Identify advantages and disadvantages of   
   tomography. 
 

Magnification Radiography: 

 
    1. Describe magnification radiography. 
    2. Describe the application of magnification   
   radiography in an imaging department. 
    3. Review the principles of magnification concepts. 
    4. Calculate magnification factor, percent of   
   magnification, and degree of magnification. 
    5. Indicate advantages and disadvantages of   
   magnification radiography. 
 
 VI. Analyze processor quality control to improve image  
  quality. 
 

Sensitometry: 

 
  1. Define a sensitometic curve. 
  2. List other terms referring to the sensitometric  
   curve. 
    3. State the purpose of the sensitometric curve. 
    4. Analyze the parts of the sensitometric curve. 
     5. Given more than one curve, determine the film  

  with the most and least latitude, longest or   
  shortest scale of contrast and the film that is most 
  or least sensitive. 

    6. Given the appropriate tools, construct a   
   sensitometic curve. 
 

Quality Control: 

 
    1. Define processor quality control. 
    2. Summarize the four main benefits of a well- 
   designed processor quality control program. 
     3. Identify the two factors that the QC radiographer  

  examines daily for proper processor monitoring. 
     4. Define sensitometry and identify the sensitometric 

  properties that can be evaluated by a   
  sensitometric curve. 

    5. Apply the principles of the sensitometric curve to  
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   processor quality control. 
    6. Identify and describe the steps for establishing a  
   daily processor quality control program. 
    7. Identify and describe procedural elements that  
   may cause system variability. 
     8. Given processor QC control chart data, identify  

  how common or classic operational problems  
  appear on the chart.  

  9. Given processor QC control chart data, analyze  
   the data for common operational problems and  
   propose their causes. 
 
 VII. Given a specific radiographic situation, determine the 
  effects that a change would have on the quality  
  factors of a radiograph.  
 
    1. Analyze given situations. 
     2. After reading and comprehending specific   

  situations, manipulate technical factors and  
  determine the effects. 

    
    Vlll.    Apply  the basic radiographic  principles when   

            utilizing both digital and computed radiography. 
 

1. Recognize the difference relationship 
between conventional and computed 
radiography. 

2. Describe the advantages and disadvantages 
of digital radiography versus conventional 
film screen radiography. 

3. Define and describe a histogram. 
 

4. Compare and contrast artifacts of digital and 
conventional radiography. 

5. Evaluate factors affecting digital image 
quality. 

6. List and describe the digital image post-
processing techniques.  

7. Compare and contrast quality control and 
maintenance for digital and conventional 
radiography. 

8. Describe the functions of a picture archiving 
and communication system 

9. Analyze applicable quality control procedures 
for an archiving system. 
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