


Medical Radiography Technology
Computed Tomography Theory 1 Instructor Manual


COURSE Overview
Computed Tomography Theory 1 provides learners with an overview of computed tomography (CT), basic principles of CT, equipment, image acquisition, reconstruction, and quality control. Emphasis will be placed on safety, patient care, assessment, and contrast administration.

COURSE OBJECTIVES
Following completion, the student will be able to:

1. Explain the basic principles of computed tomography (CT) physics and fundamentals.
1.1 Explain the process of X-ray production in an X-ray tube.
1.2 Outline the basic steps for acquiring a CT image.
1.3 Outline the process for data acquisition, image reconstruction, image display and image archive in CT.
1.4 Differentiate planar imaging from tomographic imaging.
2. Analyze computed tomography (CT) system design and components.
2.1 Apply terminology specific to CT equipment.
2.2 Characterize the various acquisition components that comprise a CT scanner.
2.3 Outline the differences among the various generations of CT scanners.
2.4 Describe the applications of CT fluoroscopy, dual source CT, CT simulation, CT screening, and CT in nuclear medicine.
2.5 Explain the components and operation of contrast medium injection devices.
3. Analyze components of image formation and appearances.
3.1 Apply terminology specific to computed tomography (CT).
3.2 Summarize the parameters that operators have at their disposal when manipulating image appearance.
3.3 Summarize the use of windowing in CT image display.
3.4 Describe CT image post-processing tools.
[bookmark: _Int_SHE8u5iM]3.5 Describe the different types of image reconstruction used in CT.
3.6 Explain the concepts of maximum intensity projection (MIP), multiplanar reconstruction (MPR), and three-dimensional (3D) imaging.
3.7 Identify common CT image artifacts.
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4. Identify quality control requirements and quality assurance data for computed tomography (CT).
4.1 Distinguish between the principles of quality control and quality assurance.
4.2 Describe the principles of quality control.
4.3 Describe data collected for quality assurance.
4.4 Identify different types of quality control tests.
4.5 Explain the purpose of quality control tests.
5. Summarize radiation safety in computed tomography (CT).
5.1 Describe basic CT radiation protection procedures.
5.2 Describe factors affecting patient dose.
5.3 Explain the use of dosimetry in CT.
5.4 Outline radiation protection considerations specific to CT.
5.5 Outline dose modulation used in CT imaging.
5.6 Distinguish radiation effects to organs and their tissues.
5.7 Outline best practices for radiation safety.
6. Summarize considerations for patient care related to computed tomography (CT).
6.1 Describe the role and responsibilities of a technologist related to patient screening for CT scans.
6.2 Identify important elements of a patient requisition and consent form.
6.3 List the lab work and medications that need to be considered prior to scanning.
[bookmark: _Int_mxQx42IN]6.4 Describe patient education in regard to administering contrast media.
6.5 Describe how to effectively counsel a patient with respect to post-procedural care.
7. Summarize the use of contrast media and intravenous injections in computed tomography (CT).
7.1 Compare the different types of contrast media available.
7.2 Describe indications and contraindications for the use of contrast media.
7.3 Identify the types of adverse reactions to contrast media.
7.4 Describe the management of adverse reactions to contrast media.
7.5 Outline the factors that determine the route of the contrast media and equipment selection.
7.6 Identify proper sterile techniques when performing intravenous injections.


EVALUATION
COLLEGE GRADING SYSTEM
The student must achieve an overall minimum grade of 70% on course assessments to be successful.  
[bookmark: _Hlk77146977]
Students who achieve a failing grade of less than 70% may be eligible to write a supplemental examination to gain course credit. Remedial assistance will be required prior to writing the supplemental examination. Students will not progress in the program without achieving a passing grade in the course.


COURSE EVALUATION 
	Quiz      
	20%

	Assignment (2)
	45%

	Final Exam
	35%

	Total
	100%



ASSESSMENT RATIONALE/ CRITERIA
Achievement of learning outcomes will be assessed through class participation, class work, group activity, assignment, tests, project, mid-semester examination, and end of semester examination. Assessment will require students to demonstrate understanding and application of all the topics taught.

LEARNING MATERIALS
REQUIRED TEXTS
Romans, L. (Last Published). Computed Tomography for Technologists: A Comprehensive Text (Current ed.). Baltimore, MD: Lippincott, Williams & Wilkins.

SUGGESTED READINGS
To be determined by the instructor.

REFERENCE TEXTS AND MATERIALS
To be determined by the instructor.

TEACHING/LEARNING STRATEGIES
Lectures on all the topics, power point presentations, video presentations, classwork, assignments, groupwork. All the students are expected to familiarize themselves with foundational knowledge prior to class. Personal study before and after classes and use of online resources are essential.

INSTRUCTOR PREPARATION
The instructor should be ready and prepared.

The instructor is to review and be familiar with all material in the course textbook, D2L, quizzes and all daily lesson plans of time prior to the class presentation.
NOTE: The PowerPoint presentations will require prior preparation with key notes, and lectures. The PowerPoints are merely guided images of the chapters to be learned.


Teaching Presentation

	
Teaching / Learning Strategies
	
Activities fo Enhance Learning

	Lectures — Question/Answer Sessions Videos
Class Discussions Group Assignments
Individual Reading/Research
	Assignments Group Discussions Games
Internet Research
Self and Peer Evaluation

	Computer Investigation
	Role Play

	Classroom Exercises
	One-on-One Feedback

	Instructor/Student Interaction
	Practical Activities



Equipment Requirements
  Resources listed in the lesson plans.

Assignments

  All assignments are in D2L if applicable.

Homework
Instructors will assign chapters to read prior to the lesson for the next day. Lessons and lectures will be based on the book chapters which the student will have previous reading knowledge of. Instructors will  assign homework pertaining to the chapters covered the day of the lesson.

Ungraded Activities

Ungraded activities are found throughout the course. The purpose of these activities is to promote student learning comprehension, provide different learning situations for learning style application and for the instructor to complete formative assessment.
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[bookmark: _Hlk163759206]Lesson Plan

	
Session
	                                  Overview of Content

	Week 1

	Day 1
	Class and online
	Welcome and Introduction
· Brief instructor introduction
· Instructor office hours
· Brief student introduction

Discuss
· The program
· Classroom expectations – virtual or in person
· Virtual class will be on Teams
· Expectations
· Professionalism
· Program schedule including holidays

Introduction and Orientation to D2L
· Access, follow guidelines provided in D2L training
· All program and course materials located in D2L
· Review course syllabus and course schedule

Refer students to Video and Image Libraries in D2L, reference these resources.

Refer to “Faculty Notes” module for important information and Answer Keys.

Check “Quizzes” tab for additional practice for students (self-tests/practice tests/quizzes, etc.) if applicable.


Show students the Quizzes tab in D2l for the location of quizzes, practice quizzes and the final exam.


Review the CT Theory 1 Reading List 

Lecture – over the next 2 1/2 days cover the following:
· CT Physics – Outcome 1 module: CT Physics Outcome 1, Part 1 and Part 2 PowerPoints
· Review course materials in this module: Learning Activities, Resources and Assessments: Mini-quizzes, Self-Tests and Chapter Tests
· Ensure students view the videos 

Student tasks
· Read important information regarding links
· Refer to the course schedule for due dates
· Complete the assigned textbook readings
· Review the PowerPoint presentations
· Complete the Learning Activities, Resources and Assessments for module(s) 

Review of the day

	Day 2
	Class and online




	
Recap of the previous day
Q and A
· Students may have questions about D2L
· Check in with students to ensure they are assessing all content that is open to them in the course


Review the CT Theory 1 Reading List 

Refer students to Video and Image Libraries in D2L, reference these resources.

Lecture – continued from yesterday
· CT Physics – Outcome 1 module: CT Physics Outcome 1, Part 1 and Part 2 PowerPoints
· Review course materials in this module: Learning Activities, Resources and Assessments: Mini-quizzes, Self-Tests and Chapter Tests
· Ensure students view the videos 
 
Student tasks
· Read important information regarding links
· Refer to the course schedule for due dates
· Complete the assigned textbook readings
· Review the PowerPoint presentations
· Complete the Learning Activities, Resources and Assessments for module(s) 

Review of the day



	Day 3
	
Class and online

	
Recap of the previous day
Q and A
· Students may have questions about D2L
· Check in with students to ensure they are assessing all content that is open to them in the course


Review the CT Theory 1 Reading List 

Refer students to Video and Image Libraries in D2L, reference these resources.

Lecture – over the next 2.5 days cover the following:
· CT Physics – Outcome 1 module: CT Physics Outcome 1, Part 1 and Part 2 PowerPoints
· CT Equipment – Outcome 2 module: CT Equipment Outcome 2, Part 1 and Part 2 PowerPoints
· Review course materials in this module: Learning Activities, Resources and Assessments: Mini-quizzes, Self-Tests and Chapter Tests

Student tasks
· Refer to the course schedule for due dates
· Complete the assigned textbook readings
· Review the PowerPoint presentations
· Complete the Learning Activities, Resources and Assessments for module(s) 

Review of the day 


	Day 4
	
Class and online

	

Recap of the previous day
Q and A
· Students may have questions 
· Check in with students 

Review the CT Theory 1 Reading List 

Refer students to Video and Image Libraries in D2L, reference these resources.

Lecture – continued from yesterday
· CT Equipment – Outcome 2 module: CT Equipment Outcome 2, Part 1 and Part 2 PowerPoints
· Review course materials in this module: Learning Activities, Resources and Assessments: Mini-quizzes, Self-Tests and Chapter Tests
 
Student tasks
· Refer to the course schedule for due dates
· Complete the assigned textbook readings
· Review the PowerPoint presentations
· Complete the Learning Activities, Resources and Assessments for module(s) 

Review and prepare for Quiz (20%)
· Students complete Quiz (20%) early next week
· Quiz is 65 minutes in duration, there are 20 multiple choice questions              

Review of the day 


	Day 5
	Class and online






	
Recap of the previous day
Q and A
· Students may have questions 
· Check in with students 


Review the CT Theory 1 Reading List 


Refer students to Video and Image Libraries in D2L, reference these resources.

Lecture - review
· CT Physics – Outcome 1 module: CT Physics Outcome 1, Part 1 and Part 2 PowerPoints
· CT Equipment – Outcome 2 module: CT Equipment Outcome 2, Part 1 and Part 2 PowerPoints
· Review course materials in this module: Learning Activities, Resources and Assessments: Mini-quizzes, Self-Tests and Chapter Tests

Student tasks
· Refer to the course schedule for due dates
· Complete the assigned textbook readings
· Review the PowerPoint presentations
· Complete the Learning Activities, Resources and Assessments for module(s) 

Review and prepare for Quiz (20%)
· Students complete Quiz (20%) early next week
· Quiz is 65 minutes in duration, there are 20 multiple choice questions        

Review and prepare for Assignment #1 (30%)
· Students complete Assignment #1 (30%) early next week
· Quiz is 65 minutes in duration, there are 38 multiple choice questions, 1 fill in the blanks question and 1 short answer question              

Review of the day 


	Week 2

	Day 1
	Class and online


	
Recap of the previous week
Q and A
· Students may have questions 
· Check in with students 

Review the CT Theory 1 Reading List 

Lecture – review last week’s modules and introduce Outcome 3 module
· CT Equipment – Outcome 2 module: CT Equipment Outcome 2, Part 1 and Part 2 PowerPoints
· CT Imaging – Outcome 3 module: CT Imaging Outcome 3 PowerPoint
· Review course materials in this module: Learning Activities, Resources and Assessments: Mini-quizzes, Self-Tests and Chapter Tests

Student tasks
· Refer to the course schedule for due dates
· Complete the assigned textbook readings
· Review the PowerPoint presentations
· Complete the Learning Activities, Resources and Assessments for module(s) 

Review and prepare for Quiz (20%)
· Students complete Quiz (20%) early next week
· Quiz is 65 minutes in duration, there are 20 multiple choice questions        

Review and prepare for Assignment #1 (30%)
· Students complete Assignment #1 (30%) early next week
· Quiz is 65 minutes in duration, there are 38 multiple choice questions, 1 fill in the blanks question and 1 short answer question              

Review of the day 



	Day 2
	Class and online

	
Recap of the previous day
Q and A
· Students may have questions 
· Check in with students 

Review the CT Theory 1 Reading List 

Lecture – review last week’s modules and introduce Outcome 3 module
· CT Imaging – Outcome 3 module: CT Imaging Outcome 3 PowerPoint
· Review course materials in this module: Learning Activities, Resources and Assessments: Mini-quizzes, Self-Tests and Chapter Tests
 
Student tasks
· Refer to the course schedule for due dates
· Complete the assigned textbook readings
· Review the PowerPoint presentations
· Complete the Learning Activities, Resources and Assessments for module(s) 

Review and complete Quiz (20%)
· Students complete Quiz (20%) early next week
· Quiz is 65 minutes in duration, there are 20 multiple choice questions        

Review and prepare for Assignment #1 (30%)
· Students complete Assignment #1 (30%) early next week
· Quiz is 65 minutes in duration, there are 38 multiple choice questions, 1 fill in the blanks question and 1 short answer question              
       
Review of the day








	Day 3
	Class and online

	
Recap of the previous day
Q and A
· Students may have questions 
· Check in with students 

Review the CT Theory 1 Reading List 

Lecture – can move ahead into next week’s modules
· CT Imaging – Outcome 3 module: CT Imaging Outcome 3 PowerPoint
· Review course materials in this module: Learning Activities, Resources and Assessments: Mini-quizzes, Self-Tests and Chapter Tests

Student tasks
· Refer to the course schedule for due dates
· Complete the assigned textbook readings
· Review the PowerPoint presentations
· Complete the Learning Activities, Resources and Assessments for module(s) 

Review and prepare for Assignment #1 (30%)
· Students complete Assignment #1 (30%) early next week
· Quiz is 65 minutes in duration, there are 38 multiple choice questions, 1 fill in the blanks question and 1 short answer question              
  
Review of the day


	Day 4
	Class and online







	
Recap of the previous day
Q and A
· Students may have questions 
· Check in with students 

Review the CT Theory 1 Reading List 

Lecture – can move ahead into next week’s modules
· CT Imaging – Outcome 3 module: CT Imaging Outcome 3 PowerPoint
· CT course review and extra time for competing course work
· Review course materials in this module: Learning Activities, Resources and Assessments: Mini-quizzes, Self-Tests and Chapter Tests
 
Student tasks
· Refer to the course schedule for due dates
· Complete the assigned textbook readings
· Review the PowerPoint presentations
· Complete the Learning Activities, Resources and Assessments for module(s) 

Review and complete Assignment #1 (30%)
· Students complete Assignment #1 (30%) early next week
· Quiz is 65 minutes in duration, there are 38 multiple choice questions, 1 fill in the blanks question and 1 short answer question              
  
Review of the day








	Day 5







	Class and online









	
Recap of the previous day
Q and A

· Students may have questions 
· Check in with students 

Review the CT Theory 1 Reading List 

Lecture – can work ahead into next week’s modules
· Students work on course materials and prepare for next week’s assignment and final exam 
· Review course materials

Student tasks
· Refer to the course schedule for due dates
· Complete the assigned textbook readings
· Review the PowerPoint presentations
· Complete the Learning Activities, Resources and Assessments for module(s) 


Review and prepare for Assignment #2 (15%)
· Students complete Assignment #2 (15%) early next week
· Quiz is 65 minutes in duration, there are 5 multiple choice questions, 1 multi-select question, 2 matching questions and 2 ordering questions        
 
Review of the day


















	Week 3

	Day 1
	Class and online


	
Recap of the previous week
Q and A
· Students may have questions 
· Check in with students 

Review the CT Theory 1 Reading List 

Lecture – can carry over to next day
· Patient Care – Outcome 6 PowerPoint
· Contrast Media – Outcome 7: Contrast Media Outcome 7, continued, and part 1 and part 2
· Introduce documentation in Learning Activities
· Review course materials

Student tasks
· Refer to the course schedule for due dates
· Complete the assigned textbook readings
· Review the PowerPoint presentations
· Complete the Learning Activities, Resources and Assessments for module(s) 

Review and complete Assignment #2 (15%)
· Students complete Assignment #2 (15%) early next week
· Quiz is 65 minutes in duration, there are 5 multiple choice questions, 1 multi-select question, 2 matching questions and 2 ordering questions        

Review and prepare for the Final Exam. Information is in “Faculty Notes” Module, look for “Computed Tomography Theory 1 Final Exam Comprehensive Review and Answer Key”.

· Students complete the final exam on day 5 of this Week 3 (35%)
· Final exam is 125 minutes in duration, there are 45 multiple choice questions            
  
Review of the day



	Day 2
	Class and online

	
Recap of the previous day
Q and A
· Students may have questions 
· Check in with students 
· 
Review the CT Theory 1 Reading List 



Lecture – can carry over to next day
· Radiation Safety – Outcome 5: Radiation Safety Outcome 5, part 1 and part 2 PowerPoints
· OA and OC Outcome 4: – Outcome 4: QA and QC PowerPoint
· CT Part 1 and 2 videos
· Introduce documentation in Learning Activities
· Review course materials
 
Student tasks
· Refer to the course schedule for due dates
· Complete the assigned textbook readings
· Review the PowerPoint presentations
· Complete the Learning Activities, Resources and Assessments for module(s) 

Review and prepare for the Final Exam. Information is in “Faculty Notes” Module, look for “Computed Tomography Theory 1 Final Exam Comprehensive Review and Answer Key”.

· Students complete the final exam on day 5 of this Week 3 (35%)
· Final exam is 125 minutes in duration, there are 45 multiple choice questions            
  
Review of the day









	Day 3
	Class and online

	
Recap of the previous day
Q and A
· Students may have questions 
· Check in with students 

Review the CT Theory 1 Reading List 

Lecture - review
· Patient Care – Outcome 6 PowerPoint
· Contrast Media – Outcome 7: Contrast Media Outcome 7, continued, and part 1 and part 2
· Radiation Safety – Outcome 5: Radiation Safety Outcome 5, part 1 and part 2 PowerPoints
· OA and OC Outcome 4: – Outcome 4: QA and QC PowerPoint
· Review documentation in Learning Activities
· Review course materials

Student tasks
· Refer to the course schedule for due dates
· Complete the assigned textbook readings
· Review the PowerPoint presentations
· Complete the Learning Activities, Resources and Assessments for module(s) 

Review and prepare for the Final Exam. Information is in “Faculty Notes” Module, look for “Computed Tomography Theory 1 Final Exam Comprehensive Review and Answer Key”.

· Students complete the final exam on day 5 of this Week 3 (35%)
· Final exam is 125 minutes in duration, there are 45 multiple choice questions            
  
Review of the day



	Day 4
	Class and online







	
Recap of the previous day
Q and A
· Students may have questions 
· Check in with students 

Review the CT Theory 1 Reading List 

Lecture - review
· CT Theory 1 Concepts
· Review course materials
· Patient Care – Outcome 6 PowerPoint
· Contrast Media – Outcome 7: Contrast Media Outcome 7, continued, and part 1 and part 2
· Radiation Safety – Outcome 5: Radiation Safety Outcome 5, part 1 and part 2 PowerPoints
· OA and OC Outcome 4: – Outcome 4: QA and QC PowerPoint
· Review documentation in Learning Activities

Student tasks
· Refer to the course schedule for due dates
· Complete the assigned textbook readings
· Review the PowerPoint presentations
· Complete the Learning Activities, Resources and Assessments for module(s) 

Review and prepare for the Final Exam. Information is in “Faculty Notes” Module, look for “Computed Tomography Theory 1 Final Exam Comprehensive Review and Answer Key”.

· Students complete the final exam on day 5 of this Week 3 (35%)
· Final exam is 125 minutes in duration, there are 45 multiple choice questions            
       
Review of the day













	Day 5







	Class and online









	
Recap of the previous day
Q and A
· Students may have questions 
· Check in with students 

Review the CT Theory 1 Reading List 

Lecture
· Review course materials

Student tasks
· Refer to the course schedule for due dates
· Complete the assigned textbook readings
· Review the PowerPoint presentations
· Complete the Learning Activities, Resources and Assessments for module(s) 

Review and complete the Final Exam. Information is in “Faculty Notes” Module, look for “Computed Tomography Theory 1 Final Exam Comprehensive Review and Answer Key”.

· Students complete the final exam on day 5 of this Week 3 (35%)
· Final exam is 125 minutes in duration, there are 45 multiple choice questions            

Review of the day
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