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APPENDIX 6: Reality checker’s form

NOTES ABOUT THE USE OF THIS FORM:

· This form is designed to be completed on a computer.  Cells in the table below will expand to accommodate any amount of text … but we suggest that you keep the narrative as succinct as possible!
· Please keep the use of formatting to a minimum.  Importing formatted text onto a virtual learning platform presents challenges!
· This form assumes that the “unit of learning” is a module.  The module, in turn, would be included in a “course” (which is not referred to here).  Each module will have a series of components which have been called “units” – they may be called something different in your design (like “weeks”, or “sections”) and you are free to change the terminology.
· In the section about the authors of and contributors to the course, we have provided space for 5 co-authors (or co-contributors).  If there were more than six people on the team, please add additional rows to the table.

· Please ensure that you use student-friendly language.  So the intended learning outcomes will be framed using the word “you”, and not “the student”.  (This may be at odds with what you understand to be “academic” language.  The aim, in online and blended learning, is to use language that includes the student to the greatest extent possible.)
· Please note that module-level outcomes should be “overarching” outcomes onto which the unit-level outcomes map.  You should have a few (maybe 4) module-level outcomes, and a very few (two or three at the most) unit-level outcomes for each unit.
· The unit-level template should be copied so that there is a copy of the template for EACH unit/week/section.  Thus, if there are 15 units/weeks/sections in a module, you will copy the template 14 times and complete each copy for one unit/week/section.

· In the unit-level template, there is a space for a detailed description of student and teacher engagement with the unit.  Here we would expect to see a “blow-by-blow” account of how the unit “hangs together”.  What happens first?  And then?  What resources would students need to access for each part of the unit’s work?  Where would they find these?  Where is collaboration expected to happen?  How is it scaffolded?  And so on?  What happens in class?  What happens online?  How do these elements build on each other?  How long should students spend on each part of the unit?
This is NOT a list of things that students (or teachers) do.  It is a detailed description of the process.

We have used a generic set of headings in the template.  You are free to change the headings to suit the particular unit, but you are not free to ignore any of the required information.

Be sure, when completing the unit-level template to contextualise the content … by which we mean that content needs to be grounded in real life – even mathematical equations need to be demonstrably linked to real life!  A student needs to know why they are engaging with the content.

MODULE LEVEL TEMPLATE 
	Details of institution that has developed the module

	Name of University
	University of Rwanda-College of Medicine and Health Sciences

	Name of institutional contact
	BANA Remy Wilson

	Email address of institutional contact
	baremy02@gmail.com 


	Details of Creative Commons licence (https://creativecommons.org/licenses/)

	Licence type
	This module is intended to enable the learner master knowledge and skills in image intensified fluoroscopy; digital imaging and processing; and quality assurance in medical imaging department, while at the same time introducing the learner to CT, MRI, nuclear medicine and radiotherapy modalities


	Details of the authors of/contributors to the course and their role (You can delete any sections that don’t apply.)

	Original author (if applicable)
	N/A

	Lead author (email address)
	BANA Remy Wilson ( baremy02@gmail.com )

	Responsible for:
	Providing guidelines on Blended learning course development and facilitate the course development as well as putting the content into PEBL template and participate in course delivery.

	Co-author/co-contributor
	MUKANGENDO Mecthilde ( mecthilde2011@gmail.com)

	Responsible for:
	Participate in course development and delivery. 

	Co-author/co-contributor
	

	Responsible for:
	


	Information regarding format of material to upload onto the OER Africa repository

	Primary resource (Not PDF)
	MS Word format

	Will a Moodle common cartridge be uploaded as well?
	Yes


(A Moodle common cartridge is a .ZIP file of your module – if it is created in Moodle – that can be imported into another university’s Moodle platform.)
	Course details

	Module title:
	MIS 2253

	Academic level:
	Year 2,Trimester 3
	Number of credits:
	15

	Class contact time (hours):
	40 (online)

	Private/online study hours:
	110
	Number of weeks of study:
	12

	Total student learning hours:
	150
	Number of units of study:
	7


	Programme(s) which might include this Module:
	Undergraduate programme/ 2nd Year Medical Imaging Sciences Department.
	

	Pre-requisite student abilities and knowledge:
	The students should know basic imaging technology
	

	Pre-requisite (or co-requisite) modules:
	Imaging technology II
	


	Aim of the module:
	This module aims to enable the learner acquire knowledge and skills in image intensified fluoroscopy; digital imaging and processing; and quality assurance in medical imaging department, while at the same time understand technology principles of CT, MRI, nuclear medicine and radiotherapy. 

	Brief description of module:
	This module will enable learners to understand technology behind fluoroscopy imaging, the use of digital imaging systems and basic quality assurance tests. It will also help the student to understand the functional principles of the Computed tomography , MRI, NM and radiotherapy. 



	Intended learning outcomes:
	At the end of this module, student will be able to:

1.Understand the operating principles of a fluoroscopy equipment 
2.perform basic quality assurance and radiographic images processing using digital systems
3. Understand the operating principles of CT,MRI, NM and radiotherapy equipment.


	Indicative content:
	This module contains seven main units: fluoroscopy, digital imaging, computed tomography, magnetic resonance imaging, nuclear medicine, radiotherapy and quality assurance.
Fluoroscopy
· Conventional fluoroscopic couches

·  Mobile and specialized fluoroscopic units

·  Image intensifier tube components

·  Intensification principles

·  Viewing and recording systems

·  Digital fluoroscopy 

Digital Imaging
· Cassette based and Cassette-less system/ Digital radiography

·  Photostimulable imaging plates

·  Digital image acquisition

·  Reading digital radiography data

·  Computed radiography image quality

· Digital image post-Processing

·  Direct and indirect exposure digital  imaging system

·  Computed radiography artefacts

· Digital Radiography Printers

· Image storage, Tele-radiology and PACS
Computed tomography
· CT Generations

· CT Components

· CT Basic  Operating principles

· Image formation in CT Scan

· CT terminologies and parameters 

· CT artefacts and methods of reduction 

· Quality assurance in CT 

· Clinical applications of CT

· CT Post processing programmes

· Safety considerations and radiation protection in CT

Magnetic resonance imaging
· MRI and historical background

· Electromagnetic induction in MRI

· MR active nuclei.

· Resonance and Signal generation in MRI

· Phase encoding and frequency encoding

· Types of MRI magnets 

· Construction of MRI machine and various MRI designs

· MRI coils 

· Pulse control unit, operator interface and data storage 

· Shielding process
· MRI contrast media
Nuclear medicine
· Nuclear medicine instrumentation and current trends

· Basic operating principles of a gamma camera

· Collimator types and scanning modes

· Radiopharmaceutical generation and measurement 

· Basis on the performance of the dose calibrator and its components

· Quality control measurements in the dose calibrator and gamma camera. 

· Radiation protection in NM

Radiotherapy
· Radiotherapy instrumentation 

· Tele-therapy (Linac, Co60)

· Brachytherapy

· Current trends

· Basic operating principles in Tele-therapy and Brachytherapy equipment

· Treatment planning modes and the differences

· Quality control measurements in Linac, cobalt and brachytherapy machines 

· Radiation protection in RT

Quality Management

· Quality improvement

· Film Darkroom quality control

· Quality control of Radiographic equipment

· Outcome of radiographic image assessment

· Mammographic quality standards

· Quality control in computed Radiography

· Quality control in CT, MRI, Radiotherapy ultrasonography and Nuclear medicine



	Form of final/summative assessment:
	1. Online quizzes            : 20%

2. Practical                       : 20%

3. Online participation   :10% 
4. Final Examination       : 50% ( students must pass continuous assessment Test)


	Assessment of module-level learning outcomes

	Module-level learning outcome
	Module assessment task

	1. Understand the operating principles of a fluoroscopy equipment 
	Do the e-tivity 1.1, e-tivity 1.2, e-tivity 1.3 and e-tivity 1.4 described respectively in unit 1 

	2. perform basic quality assurance and radiographic images processing using digital systems 
 
	 By using the provided resources, do the e-tivity 2.1 and e-tivity 2.2 respectively in unit 2.
 By using the provided resources, do the e-tivity 7.1 , e-tivity 7.2 , e-tivity 7.3, e-tivity 7.4, e-tivity 7.5,  in unit 2.


	3. Understand the operating principles of CT,MRI, NM and radiotherapy equipment

	Do the e-tivity 3.1, e-tivity 3.2, e-tivity 3.3, e-tivity 3.4 , e-tivity 3.5,  e-tivity 3.6,  e-tivity 3.7,  e-tivity 3.8,  e-tivity 3.9,  e-tivity 3.10,  e-tivity 3.11,  e-tivity 3.12,  e-tivity 3.13, e-tivity 3.14,  e-tivity 3.15

	

	
	

	
	


	Significant features or elements of module

	· This module is a module done by undergraduate 2nd year Students/Medical Imaging Sciences Department
· It is a pillar of learning in current knowledge based society.

· It is taught in blended learning mode of delivery (Online and where applicable face to face).

· It helps to understand the functional principles of digital imaging, fluoroscopy, CT, MRI, NM and radiotherapy 
· It is made of both theoretical and practical parts but practical overweigh the theory part.



	Student profile in the context of this module:

	What is the target group of students who would do this module?
	All 2nd year Medical Imaging Sciences students/Undergraduate programme in higher learning institutions 

	What skills should a student have already mastered before starting this Module?
	Recognition of basic imaging technology

	What prior knowledge of the subject matter should a student have?
	Imaging technology II


	Non-expert support:

	What skills and prior knowledge of the subject matter

Should facilitators have already mastered before starting to teach this Module?
	Advanced ICT skills, pedagogy, Masters degree medical physics or medical imaging  

	What skills do support staff need in order to support the delivery of this module?
	Advanced ICT skills, medical imaging experience 


	Quality assurance matters

	How will feedback on module be obtained from students?
	The feedback from students on this module will be obtained through the discussion forum around specific topics created on eLearning platform. We will set a google form to be filled anonymously by the students for the evaluation of the module. We will also use ,chatting and emails groups. 
As the feedback on each sub unit is obtained every week, the feedback on the module will be obtained after the 12th week of teaching, meaning the last week of teaching.

	How will student feedback be used to improve module?
	It will also help to improve the teaching methodology involving various approaches.      The feedback provided by students will help us to review the module for the next cohort. This will be done during the time separating two successive cohorts.

	A certificate, signed by the university’s Head of Quality Assurance, confirming that the module meets the requirements of the PEBL QA rubric is attached.
	   Yes
☐
    No
☒


UNIT/WEEK/SECTION-LEVEL TEMPLATE
	Unit-level overview
	Unit/week/section
	1. 

	Topic name:
	Week 1-2:  Fluoroscopy


	Aim of the topic:
	This unit is aimed to enable you understand operating principles of fluoroscopy

	This topic covers:
	This unit is designed to cover:

1.Image intensifier and tube components 

2.Intensification and viewing principles
3.digital fluoroscopy


	Intended learning outcomes:
	At the end of this unit, you will be able to:

1. Explain the components of a fluoroscopy machine
2. Explain the functional principles of a fluoroscopy machine
3. Explain the use of digital systems in fluoroscopy


	Overview of student activity:
	Students will be engaged in different activities such forum discussion, practical activities and assignments.


	Constructive alignment of unit level outcomes with module level outcomes, learning activities and assessment 

	Intended unit learning outcomes:
	No of module-level outcome
	Activity where students engage with this outcome
	Where and how is this outcome assessed?

	At the end of this unit (Unit I: General introduction Organometallics and Industrial Synthesis), you will be able to:

	1.explain the components of a fluoroscopy machine

	1
	 E-tivity 1.1  ,E-tivity 1.2, 
	This outcome is assessed online.
You will produce a report on the readings done online and post it in the discussion board

	2.Explain the functional principles of a fluoroscopy machine

	1
	E-tivity 1.3, 

	This outcome is assessed online.  You will produce a report on the readings done online and post it in the discussion board 

	4.Explain the use of digital systems in fluoroscopy
	1
	E-tivity 1.4
	This outcome will be assessed online. Through your readings, you will respond to ask questions.

Online  quiz will also be given for assessment.


	Detailed explanation of ALL student and teacher engagement with the unit:

(This should be presented in the order that the activities take place.  So if students do work online before coming to the lecture, that should be shown ahead of what happens in class.

If there is more than one opportunity for face-to-face contact, or more than one online task, there should be a separate section for each instance, and they should be presented in the template in the same order that students encounter them.)

Content – such as lecture material – can EITHER be shown here OR added as clearly identifiable addenda to the document.  If you plan to use addenda, you should ensure that these are cross-referenced in this section.)

	Module-level outcomes addressed:

	1.Have gained knowledge and practical skills related to  operating principles of fluoroscopy


	Purpose of the unit/week/section:

	This unit is aimed to enable you understand the operating principles of fluoroscopy

	Over to you: (a description of the process of the section)

	You will be introduced to explain the operating principles of fluoroscopy

	Pre-topic activity:
	 Number of hours
	N/A

	x-ray tube and table

	Face to face time: (if applicable)
	Number of hours
	5

	You will meet your e-moderator and discuss t some of your challenges in this unit. This will happen during the week the module is offered.

	Online activity:
	Number of hours
	25

	What should students do?
	From the proposed reading materials, do the following: 
E-tivity 1.1  [5 hours]
The purpose of this e-tivity 1.1 is to allow you to understand components of a fluoroscopy machine
e-tivity 1.2 [5 hours]

Read the following resources:
Carlton R, Adler A. (2006), Principles of Radiographic Imaging: An Art and a Science. 4th ed. Albany, NY:  Delmar Publishers;ISBN 1401871941

Task:                 
Do task 2 namely   e-tivity 1.2 to e-tivity 1.4  uploaded on e-learning platform.    
                                                                     

	Where do they do it?
	In Computer Laboratories or from their own ICT tools

	By when should they do it?
	During  the week in which the unit is taught

	E-moderator/tutor role

	Monitor the discussions in the discussion forum and provide feedback on student’s submitted work. He/she supervise students during practical hand-on.

	How are the learning outcomes in this unit assessed?
	 Number of hours
	2

	Learning outcomes will be assessed through Summative Assessment at the end of this unit and there will be summative Assessment at the end of each unit.

	How does this section link to other sections of the module?

	As a first unit, this will provide the prerequisites for understanding and mastering other units.


	= Total number of hours
	32


	Some important questions

	Which learning resources/ references will scaffold the students’ learning?
	D Karthikeyan & Deepa Chegu (2005). Step by Step CT Scan :( A Practical Guide for Residents and Technologists), Jaypee brothers medical publishers (p) LTD New Delhis
Bushong S. (2001). Radiologic Science for Technologists: Physics, Biology, and Protection. 8th ed. St. Louis, Mo: Mosby. ISBN 0323013376

Carlton R, Adler A. (2006), Principles of Radiographic Imaging: An Art and a Science. 4th ed. Albany, NY:  Delmar Publishers;ISBN 1401871941



	How are students enabled to access the resources?
	Students are given credentials on the eLearning platform to be enabled to access the resources. They are also trained on the usage of eLearning platform.

	Where in this unit are students expected to work collaboratively?
	Students are expected to work collaboratively on eLearning platform and in labs.

	How has an inclusive approach been incorporated in this unit?
	Inclusive approach is incorporated in this unit by inviting each student to share with e-moderator any special learning difficulty. Group work will be formed to help students with special needs.

	How will feedback on unit be obtained from students?
	The feedback from students on this unit will be obtained through discussion forum around specific topics created on eLearning platform. We will set a google form to be filled anonymously by the students for the evaluation of this unit.

	How will student feedback be used to improve unit?
	The feedback provided by students will help us to revise the unit for the next cohort.

	At which point(s) will students receive formative feedback on the work they have done in the unit?
	As this unit is taught within 2 week, the formative feedback will be collected the after two weeks.


	Unit-level overview
	Unit/week/section
	2. 

	Topic name:
	Week 3:    Digital imaging  


	Aim of the topic:
	The aim of this unit is to provide essential knowledge on functional principles of digital systems in imaging 

	This topic covers:
	This unit is designed to cover:

1.Digital image formation and recording
2.  image post processing
3. image storage and tele-radiology 


	Intended learning outcomes:
	At the end of this unit, you will be able to:

1.understand how an x-ray image is formed and recorded digitally 

2.discuss the image post processing
3.Explain the digital image storage and tele-radiology



	Overview of student activity:
	Students will be engaged in different activities such forum discussion, practical activities and assignments.


	Constructive alignment of unit level outcomes with module level outcomes, learning activities and assessment 

	Intended unit learning outcomes:
	No of module-level outcome
	Activity where students engage with this outcome
	Where and how is this outcome assessed?

	At the end of this unit you will be able to:

	1. Understand the Digital image formation and recording
	2
	 E-tivity 2.1  
	This outcome is assessed online.

You will produce a report on the readings done online and post it in the discussion board

	2. Discuss the use digital image post processing  
	2
	E-tivity 2.2 , 
	This outcome is assessed online.  You will produce a report on the readings done online and post it in the discussion board 

	3. Explain the image storage and tele-radiology
	2
	E-tivity 2.3,
	This outcome is assessed online.  You will produce a report on the readings done online and post it in the discussion board


	Detailed explanation of ALL student and teacher engagement with the unit:

(This should be presented in the order that the activities take place.  So if students do work online before coming to the lecture, that should be shown ahead of what happens in class.

If there is more than one opportunity for face-to-face contact, or more than one online task, there should be a separate section for each instance, and they should be presented in the template in the same order that students encounter them.)

Content – such as lecture material – can EITHER be shown here OR added as clearly identifiable addenda to the document.  If you plan to use addenda, you should ensure that these are cross-referenced in this section.)

	Module-level outcomes addressed:

	Outcome 2: Be able to perform x-ray digital image processing

	Purpose of the unit/week/section:

	The aim of this unit is to provide essential knowledge about digital image formation,  recording, post processing, storage and tele-radiology

	Over to you: (a description of the process of the section)

	You will be introduced to various clinical cases 

	Pre-topic activity:
	 Number of hours
	N/A

	Read analog image processing

	Face to face time: (if applicable)
	Number of hours
	5

	You will meet your e-moderator and discuss t some of your challenges in this unit. This will happen during the weeks the module is offered.

	Online activity:
	Number of hours
	13

	What should students do?
	From the proposed reading materials, do the following: 

E-tivity 2.1  
The purpose of this e-tivity 2.1 is to allow you to understand how the image is formed and recorded
e-tivity 2.2 
The purpose of this e-tivity 2.2 is to allow you to be review the post processing in digital radiology
E-tivity 2.3
The purpose of this e-tivity 2.2 is to allow you understand the image storage and tele-radiology
 

	Where do they do it?
	In Computer Laboratories or from their own ICT tools

	By when should they do it?
	During  the 1 week period in which the unit is taught

	E-moderator/tutor role

	Monitor the discussions in the discussion forum and provide feedback on student’s submitted work. He/she supervise students during practical hand-on.

	How are the learning outcomes in this unit assessed?
	 Number of hours
	2

	Learning outcomes will be assessed through Summative Assessment at the end of this unit and there will be summative Assessment at the end of each unit.

	How does this section link to other sections of the module?

	This unit deals with digital systems technology and all other sections uses digital systems. 


	= Total number of hours
	20


	Some important questions

	Which learning resources/ references will scaffold the students’ learning?
	Carlton Richard R. and Adler Arlene M. (2001).Principles of radiographic imaging: an art and a science. 4th ed. Albany, New York, Delmar publishers. (or newer edition)

Carlton RR, Greathouse JS.,  (2005). Delmar’s Principles of Radiographic Positioning & Procedures Pocket Guide. Albany, NY:  Delmar Publishers. 

Cater P, Paterson A, Thornton M, Hyatt A, Milne A, and Pirrie J. 2006. Chesneys’s Equipment for Learner Radiographer.4th ed. Blackwell publishing United Kingdom. (or newer edition)



	How are students enabled to access the resources?
	Students are given credentials on the eLearning platform to be enabled to access the resources. They are also trained on the usage of eLearning platform.

	Where in this unit are students expected to work collaboratively?
	Students are expected to work collaboratively on eLearning platform and in labs.

	How has an inclusive approach been incorporated in this unit?
	Inclusive approach is incorporated in this unit by inviting each student to share with e-moderator any special learning difficulty. Group work will be formed to help students with special needs.

	How will feedback on unit be obtained from students?
	The feedback from students on this unit will be obtained through discussion forum around specific topics created on eLearning platform. We will set a google form to be filled anonymously by the students for the evaluation of this unit.

	How will student feedback be used to improve unit?
	The feedback provided by students will help us to revise the unit for the next cohort.

	At which point(s) will students receive formative feedback on the work they have done in the unit?
	As this unit is taught within 1 week, the formative feedback will be collected the next week.


	Unit-level overview
	Unit/week/section
	3. 

	Topic name:
	Week 4-5:  Computed tomography 


	Aim of the topic:
	The aim of this unit is to provide essential knowledge about : 
Functional principles of the computed tomography 

	This topic covers:
	This unit is designed to cover:

1. components of a CT scan machine
2. image formation and post processing in CT scan
3.clinical application and safety consideration

	Intended learning outcomes:
	At the end of this unit, you will be able to:

1.Discuss components of a CT scan machine

2. discuss image formation and post processing in CT scan

3.discuss clinical application and safety consideration


	Overview of student activity:
	Students will be engaged in different activities such forum discussion, practical activities and assignments.


	Constructive alignment of unit level outcomes with module level outcomes, learning activities and assessment 

	Intended unit learning outcomes:
	No of module-level outcome
	Activity where students engage with this outcome
	Where and how is this outcome assessed?

	At the end of this unit (Unit III:  GIT ,abdominal wall and tropical diseases), you will be able to:

	1.Discuss components of a CT scan machine


	3
	 E-tivity 3.1  
	This outcome is assessed online.

You will produce a report on the readings done online and post it in the discussion board

	2. discuss image formation and post processing in CT scan


	3
	E-tivity 3.2 , E-tivity 3.3
Case studies will be uploaded on the platform at E- tivity 3.2, and 3.3
	This outcome is assessed online.  You will produce a report on case studies provided and upload it on the platform. 

	3. discuss clinical application and safety consideration measures.
	3
	E-tivity 3.4 
Case studies will be uploaded on the platform at E-tivity 3.4
	This outcome is assessed online.  You will produce a report on case studies provided and upload it on the platform. 


	Detailed explanation of ALL student and teacher engagement with the unit:

(This should be presented in the order that the activities take place.  So if students do work online before coming to the lecture, that should be shown ahead of what happens in class.

If there is more than one opportunity for face-to-face contact, or more than one online task, there should be a separate section for each instance, and they should be presented in the template in the same order that students encounter them.)

Content – such as lecture material – can EITHER be shown here OR added as clearly identifiable addenda to the document.  If you plan to use addenda, you should ensure that these are cross-referenced in this section.)

	Module-level outcomes addressed:

	Be able to apply functional principles of CT scan in your daily activities

	Purpose of the unit/week/section:

	The aim of this unit is to provide essential knowledge, and skills about  functional principles of CT scan 

	Over to you: (a description of the process of the section)

	You will be introduced to principles of  CT scan

	Pre-topic activity:
	 Number of hours
	N/A

	x-ray production

	Face to face time: (if applicable)
	Number of hours
	5

	You will meet your e-moderator and discuss t some of your challenges in this unit. This will happen during the period the module is offered.

	Online activity:
	Number of hours
	13

	What should students do?
	From the proposed reading materials, do the following: 

E-tivity 3.1  [4 hours]
The purpose of this e-tivity 3.1 is to allow you to understand the basic components of CT
e-tivity 3.2 and 3.3 [7 hours]

The purpose of this e-tivity 3.2 and 3.3 is to allow you to understand principles of image formation and post processing in CT
.
e-tivity 3.3 [2 hours]

The purpose of this e-tivity 3.2 is to allow you to understand clinical application safety consideration in CT


	Where do they do it?
	In Computer Laboratories or from their own ICT tools

	By when should they do it?
	During  the week in which the unit is taught

	E-moderator/tutor role

	Monitor the discussions in the discussion forum and provide feedback on student’s submitted work. He/she supervise students during practical hand-on.

	How are the learning outcomes in this unit assessed?
	 Number of hours
	2

	Learning outcomes will be assessed through Summative Assessment at the end of this unit and there will be summative Assessment at the end of each unit or two units.

	How does this section link to other sections of the module?

	As a last unit, this will provide to you knowledge on special imaging modalities.


	= Total number of hours
	20


	Some important questions

	Which learning resources/ references will scaffold the students’ learning?
	Bushong S. (2001). Radiologic Science for Technologists: Physics, Biology, and Protection. 8th ed. St. Louis, Mo: Mosby. ISBN 0323013376

Carlton R, Adler A. (2006), Principles of Radiographic Imaging: An Art and a Science. 4th ed. Albany, NY:  Delmar Publishers;ISBN 1401871941

Carlton Richard R. and Adler Arlene M. (2001).Principles of radiographic imaging: an art and a science. 4th ed. Albany, New York, Delmar publishers. (or newer edition)

	How are students enabled to access the resources?
	Students are given credentials on the eLearning platform to be enabled to access the resources. They are also trained on the usage of eLearning platform.

	Where in this unit are students expected to work collaboratively?
	Students are expected to work collaboratively on eLearning platform and in labs.

	How has an inclusive approach been incorporated in this unit?
	Inclusive approach is incorporated in this unit by inviting each student to share with e-moderator any special learning difficulty. Group work will be formed to help students with special needs.

	How will feedback on unit be obtained from students?
	The feedback from students on this unit will be obtained through discussion forum around specific topics created on eLearning platform. We will set a google form to be filled anonymously by the students for the evaluation of this unit.

	How will student feedback be used to improve unit?
	The feedback provided by students will help us to revise the unit for the next cohort.

	At which point(s) will students receive formative feedback on the work they have done in the unit?
	As this unit is taught within two week, the formative feedback will be collected the next week.


	Unit-level overview
	Unit/week/section
	4

	Topic name:
	Week 6-7:  Magnetic Resonance Imaging 


	Aim of the topic:
	The aim of this unit is to provide essential knowledge about : 

Functional principles of the Magnetic Resonance Imaging 

	This topic covers:
	This unit is designed to cover:

1. components of a MRI scan machine

2. image formation and post processing in  MRI scan

3.clinical application and safety consideration

	Intended learning outcomes:
	At the end of this unit, you will be able to:

1.Discuss components of a MRI scan machine

2. discuss image formation and post processing in MRI scan

3.discuss clinical application and safety consideration


	Overview of student activity:
	Students will be engaged in different activities such forum discussion, practical activities and assignments.


	Constructive alignment of unit level outcomes with module level outcomes, learning activities and assessment 

	Intended unit learning outcomes:
	No of module-level outcome
	Activity where students engage with this outcome
	Where and how is this outcome assessed?

	At the end of this unit (Unit III:  GIT ,abdominal wall and tropical diseases), you will be able to:

	1.Discuss components of a MRI scan machine


	3
	 E-tivity 3.5  
	This outcome is assessed online.

You will produce a report on the readings done online and post it in the discussion board

	2. discuss image formation and post processing in MRI scan


	3
	E-tivity 3.6, E-tivity 3.7

Case studies will be uploaded on the platform at E-tivity 3.6, E-tivity 3.7


	This outcome is assessed online.  You will produce a report on case studies provided and upload it on the platform. 

	3. discuss clinical application and safety consideration measures.
	3
	E-tivity 3.8 
Case studies will be uploaded on the platform at E-tivity 3.8
	This outcome is assessed online.  You will produce a report on case studies provided and upload it on the platform. 


	Detailed explanation of ALL student and teacher engagement with the unit:

(This should be presented in the order that the activities take place.  So if students do work online before coming to the lecture, that should be shown ahead of what happens in class.

If there is more than one opportunity for face-to-face contact, or more than one online task, there should be a separate section for each instance, and they should be presented in the template in the same order that students encounter them.)

Content – such as lecture material – can EITHER be shown here OR added as clearly identifiable addenda to the document.  If you plan to use addenda, you should ensure that these are cross-referenced in this section.)

	Module-level outcomes addressed:

	Be able to apply functional principles of  MRI scan in your daily activities

	Purpose of the unit/week/section:

	The aim of this unit is to provide essential knowledge, and skills about  functional principles of  MRI scan 

	Over to you: (a description of the process of the section)

	You will be introduced to principles of  MRI scan

	Pre-topic activity:
	 Number of hours
	N/A

	Digital Imaging

	Face to face time: (if applicable)
	Number of hours
	5

	You will meet your e-moderator and discuss t some of your challenges in this unit. This will happen during the period the module is offered.

	Online activity:
	Number of hours
	13

	What should students do?
	From the proposed reading materials, do the following: 

E-tivity 3.5  [4 hours]
The purpose of this e-tivity 3.5 is to allow you to understand the basic components of  MRI
e-tivity 3.6, 3.7 [7 hours]

The purpose of this e-tivity 3.6 and 3.7 is to allow you to understand principles of image formation and post processing in MRI
.

e-tivity 3.8 [2 hours]

The purpose of this e-tivity 3.8 is to allow you to understand clinical application and safety consideration in MRI


	Where do they do it?
	In Computer Laboratories or from their own ICT tools

	By when should they do it?
	During  the week in which the unit is taught

	E-moderator/tutor role

	Monitor the discussions in the discussion forum and provide feedback on student’s submitted work. He/she supervise students during practical hand-on.

	How are the learning outcomes in this unit assessed?
	 Number of hours
	2

	Learning outcomes will be assessed through Summative Assessment at the end of this unit and there will be summative Assessment at the end of each unit or two units.

	How does this section link to other sections of the module?

	As a last unit, this will provide to you knowledge on special imaging modalities.


	= Total number of hours
	20


	Some important questions

	Which learning resources/ references will scaffold the students’ learning?
	Bushong S. (2001). Radiologic Science for Technologists: Physics, Biology, and Protection. 8th ed. St. Louis, Mo: Mosby. ISBN 0323013376

Carlton R, Adler A. (2006), Principles of Radiographic Imaging: An Art and a Science. 4th ed. Albany, NY:  Delmar Publishers;ISBN 1401871941

Carlton Richard R. and Adler Arlene M. (2001).Principles of radiographic imaging: an art and a science. 4th ed. Albany, New York, Delmar publishers. (or newer edition)

	How are students enabled to access the resources?
	Students are given credentials on the eLearning platform to be enabled to access the resources. They are also trained on the usage of eLearning platform.

	Where in this unit are students expected to work collaboratively?
	Students are expected to work collaboratively on eLearning platform and in labs.

	How has an inclusive approach been incorporated in this unit?
	Inclusive approach is incorporated in this unit by inviting each student to share with e-moderator any special learning difficulty. Group work will be formed to help students with special needs.

	How will feedback on unit be obtained from students?
	The feedback from students on this unit will be obtained through discussion forum around specific topics created on eLearning platform. We will set a google form to be filled anonymously by the students for the evaluation of this unit.

	How will student feedback be used to improve unit?
	The feedback provided by students will help us to revise the unit for the next cohort.

	At which point(s) will students receive formative feedback on the work they have done in the unit?
	As this unit is taught within two week, the formative feedback will be collected the next week.


	Unit-level overview
	Unit/week/section
	5

	Topic name:
	Week 8-9:  Nuclear Medicine 


	Aim of the topic:
	The aim of this unit is to provide essential knowledge about : 

Functional principles of the nuclear medicine equipment 

	This topic covers:
	This unit is designed to cover:

1. components of  a nuclear medicine machine

2. image formation and post processing in   nuclear medicine

3.clinical application and safety consideration

	Intended learning outcomes:
	At the end of this unit, you will be able to:

1.Discuss components of a nuclear medicine machine

2. discuss image formation and post processing in nuclear medicine 

3.discuss clinical application and safety consideration


	Overview of student activity:
	Students will be engaged in different activities such forum discussion, practical activities and assignments.


	Constructive alignment of unit level outcomes with module level outcomes, learning activities and assessment 

	Intended unit learning outcomes:
	No of module-level outcome
	Activity where students engage with this outcome
	Where and how is this outcome assessed?

	At the end of this unit (Unit III:  GIT ,abdominal wall and tropical diseases), you will be able to:

	1.Discuss components of a nuclear medicine machine


	3
	 E-tivity 3.9  
	This outcome is assessed online.

You will produce a report on the readings done online and post it in the discussion board

	2. discuss image formation and post processing in nuclear medicine 
	3
	E-tivity 3.10, E-tivity 3.11
Case studies will be uploaded on the platform at E-tivity 3.10, E-tivity 3.11

	This outcome is assessed online.  You will produce a report on case studies provided and upload it on the platform. 

	3. discuss clinical application and safety consideration measures.
	3
	E-tivity 3.12 
Case studies will be uploaded on the platform at E-tivity 3.12
	This outcome is assessed online.  You will produce a report on case studies provided and upload it on the platform. 


	Detailed explanation of ALL student and teacher engagement with the unit:

(This should be presented in the order that the activities take place.  So if students do work online before coming to the lecture, that should be shown ahead of what happens in class.

If there is more than one opportunity for face-to-face contact, or more than one online task, there should be a separate section for each instance, and they should be presented in the template in the same order that students encounter them.)

Content – such as lecture material – can EITHER be shown here OR added as clearly identifiable addenda to the document.  If you plan to use addenda, you should ensure that these are cross-referenced in this section.)

	Module-level outcomes addressed:

	Be able to apply functional principles of   nuclear medicine in your daily activities

	Purpose of the unit/week/section:

	The aim of this unit is to provide essential knowledge, and skills about  functional principles of   nuclear medicine

	Over to you: (a description of the process of the section)

	You will be introduced to principles of  nuclear medicine

	Pre-topic activity:
	 Number of hours
	N/A

	Radioactivity 

	Face to face time: (if applicable)
	Number of hours
	5

	You will meet your e-moderator and discuss t some of your challenges in this unit. This will happen during the period the module is offered.

	Online activity:
	Number of hours
	13

	What should students do?
	From the proposed reading materials, do the following: 

E-tivity 3.9  [4 hours]
The purpose of this e-tivity 3.9 is to allow you to understand the basic components of   nuclear medicine machine
e-tivity 3.10, 3.11[7 hours]

The purpose of this e-tivity 3.10 and 3.11 is to allow you to understand principles of image formation and post processing in nuclear medicine
.

e-tivity 3.12 [2 hours]

The purpose of this e-tivity 3.12 is to allow you to understand clinical application and safety consideration in nuclear medicine 


	Where do they do it?
	In Computer Laboratories or from their own ICT tools

	By when should they do it?
	During  the week in which the unit is taught

	E-moderator/tutor role

	Monitor the discussions in the discussion forum and provide feedback on student’s submitted work. He/she supervise students during practical hand-on.

	How are the learning outcomes in this unit assessed?
	 Number of hours
	2

	Learning outcomes will be assessed through Summative Assessment at the end of this unit and there will be summative Assessment at the end of each unit or two units.

	How does this section link to other sections of the module?

	As a last unit, this will provide to you knowledge on special imaging modalities.


	= Total number of hours
	20


	Some important questions

	Which learning resources/ references will scaffold the students’ learning?
	MADSEN, M., PONTO, J., Handbook of Nuclear Medicine, Medical Physics Publishing, Madison, WI (1992). 

NINKOVIC, M.M., RAICEVIC, J.J., ADROVIC, F., Air kerma rate constants for gamma emitters used most often in practice, Radiat. Prot. Dosimetry 115 (2005) 247–250. 

STOKKEL, M.P., HANDKIEWICZ JUNAK, D., LASSMANN, M., DIETLEIN, M., LUSTER, M., EANM procedure guidelines for therapy of benign thyroid disease, Eur. J. Nucl. Med. Mol. Imaging 37 (2010) 2218–2228.

	How are students enabled to access the resources?
	Students are given credentials on the eLearning platform to be enabled to access the resources. They are also trained on the usage of eLearning platform.

	Where in this unit are students expected to work collaboratively?
	Students are expected to work collaboratively on eLearning platform and in labs.

	How has an inclusive approach been incorporated in this unit?
	Inclusive approach is incorporated in this unit by inviting each student to share with e-moderator any special learning difficulty. Group work will be formed to help students with special needs.

	How will feedback on unit be obtained from students?
	The feedback from students on this unit will be obtained through discussion forum around specific topics created on eLearning platform. We will set a google form to be filled anonymously by the students for the evaluation of this unit.

	How will student feedback be used to improve unit?
	The feedback provided by students will help us to revise the unit for the next cohort.

	At which point(s) will students receive formative feedback on the work they have done in the unit?
	As this unit is taught within two weeks, the formative feedback will be collected the next week.


	Unit-level overview
	Unit/week/section
	6

	Topic name:
	Week 10:  Radiotherapy 


	Aim of the topic:
	The aim of this unit is to provide essential knowledge about : 

Functional principles of the radiotherapy equipment 

	This topic covers:
	This unit is designed to cover:

1. components of a radiotherapy and brachytherapy machine

2. simulator and treatment planning systems

3.clinical application and safety consideration

	Intended learning outcomes:
	At the end of this unit, you will be able to:

1.Discuss components of a radiotherapy and brachytherapy machine

2. discuss simulator and treatment planning systems
3.discuss clinical application and safety consideration


	Overview of student activity:
	Students will be engaged in different activities such forum discussion, practical activities and assignments.


	Constructive alignment of unit level outcomes with module level outcomes, learning activities and assessment 

	Intended unit learning outcomes:
	No of module-level outcome
	Activity where students engage with this outcome
	Where and how is this outcome assessed?

	At the end of this unit (Unit III:  GIT ,abdominal wall and tropical diseases), you will be able to:

	1.Discuss components of a radiotherapy and brachytherapy machine 

	3
	 E-tivity 3.13  
	This outcome is assessed online.

You will produce a report on the readings done online and post it in the discussion board

	2. discuss simulator and treatment planning systems
	3
	E-tivity 3.14, E-tivity 3.15
Case studies will be uploaded on the platform at E-tivity 3.14, E-tivity 3.15

	This outcome is assessed online.  You will produce a report on case studies provided and upload it on the platform. 

	3. discuss clinical application and safety consideration measures.
	3
	E-tivity 3.16 
Case studies will be uploaded on the platform at E-tivity 3.16
	This outcome is assessed online.  You will produce a report on case studies provided and upload it on the platform. 


	Detailed explanation of ALL student and teacher engagement with the unit:

(This should be presented in the order that the activities take place.  So if students do work online before coming to the lecture, that should be shown ahead of what happens in class.

If there is more than one opportunity for face-to-face contact, or more than one online task, there should be a separate section for each instance, and they should be presented in the template in the same order that students encounter them.)

Content – such as lecture material – can EITHER be shown here OR added as clearly identifiable addenda to the document.  If you plan to use addenda, you should ensure that these are cross-referenced in this section.)

	Module-level outcomes addressed:

	Be able to apply functional principles of radiotherapy in your daily activities

	Purpose of the unit/week/section:

	The aim of this unit is to provide essential knowledge, and skills about  functional principles of   radiotherapy

	Over to you: (a description of the process of the section)

	You will be introduced to principles of  radiotherapy

	Pre-topic activity:
	 Number of hours
	N/A

	Radiation Physics 

	Face to face time: (if applicable)
	Number of hours
	5

	You will meet your e-moderator and discuss t some of your challenges in this unit. This will happen during the period the module is offered.

	Online activity:
	Number of hours
	13

	What should students do?
	From the proposed reading materials, do the following: 

E-tivity 3.13  [4 hours]
The purpose of this e-tivity 3.13 is to allow you to understand the basic components of   radiotherapy and brachytherapy machine
e-tivity 3.14, 3.15[7 hours]

The purpose of this e-tivity 3.14 and 3.15 is to allow you to understand simulator and treatment planning systems
e-tivity 3.16 [2 hours]

The purpose of this e-tivity 3.16 is to allow you to understand clinical application and safety consideration in radiotherapy 


	Where do they do it?
	In Computer Laboratories or from their own ICT tools

	By when should they do it?
	During  the week in which the unit is taught

	E-moderator/tutor role

	Monitor the discussions in the discussion forum and provide feedback on student’s submitted work. He/she supervise students during practical hand-on.

	How are the learning outcomes in this unit assessed?
	 Number of hours
	2

	Learning outcomes will be assessed through Summative Assessment at the end of this unit and there will be summative Assessment at the end of each unit or two units.

	How does this section link to other sections of the module?

	As a last unit, this will provide to you knowledge on special imaging modalities.


	= Total number of hours
	20


	Some important questions

	Which learning resources/ references will scaffold the students’ learning?
	INTERNATIONAL ATOMIC ENERGY AGENCY, Transition from 2D Radiotherapy to 3D Conformal and Intensity Modulated Radiotherapy, IAEA-TECDOC-1588, IAEA Vienna (2008). 
COFFEY, M., et al. A core curriculum for RTTs (radiation therapists/radiotherapy radiographers) designed for developing countries under the auspices of the International Atomic Energy Agency (IAEA). Radiotherapy and Oncology 81 (2006) 324–325.
INTERNATIONAL ATOMIC ENERGY AGENCY, Commissioning and Quality Assurance of Computerized Treatment Planning Systems for Radiation Treatment of Cancer, IAEA, Vienna, (2004).

	How are students enabled to access the resources?
	Students are given credentials on the eLearning platform to be enabled to access the resources. They are also trained on the usage of eLearning platform.

	Where in this unit are students expected to work collaboratively?
	Students are expected to work collaboratively on eLearning platform and in labs.

	How has an inclusive approach been incorporated in this unit?
	Inclusive approach is incorporated in this unit by inviting each student to share with e-moderator any special learning difficulty. Group work will be formed to help students with special needs.

	How will feedback on unit be obtained from students?
	The feedback from students on this unit will be obtained through discussion forum around specific topics created on eLearning platform. We will set a google form to be filled anonymously by the students for the evaluation of this unit.

	How will student feedback be used to improve unit?
	The feedback provided by students will help us to revise the unit for the next cohort.

	At which point(s) will students receive formative feedback on the work they have done in the unit?
	As this unit is taught within one week, the formative feedback will be collected the next week.


	Unit-level overview
	Unit/week/section
	7

	Topic name:
	Week 11-12:  Quality assurance 


	Aim of the topic:
	The aim of this unit is to provide essential knowledge about : 

Quality management in medical imaging department 

	This topic covers:
	This unit is designed to cover:

1. quality assurance and improvement

2. quality control tests in imaging department

3.quality assessment and review

	Intended learning outcomes:
	At the end of this unit, you will be able to:

1.Discuss the quality assurance and improvement 

2. discuss the quality control tests in imaging department 

3. discuss the quality assessment and review


	Overview of student activity:
	Students will be engaged in different activities such forum discussion, practical activities and assignments.


	Constructive alignment of unit level outcomes with module level outcomes, learning activities and assessment 

	Intended unit learning outcomes:
	No of module-level outcome
	Activity where students engage with this outcome
	Where and how is this outcome assessed?

	At the end of this unit (Unit III:  GIT ,abdominal wall and tropical diseases), you will be able to:

	1. Discuss the quality assurance and improvement


	2
	 E-tivity 3.17  
	This outcome is assessed online.

You will produce a report on the readings done online and post it in the discussion board

	2. discuss the quality control tests in imaging department
	2
	E-tivity 3.18, E-tivity 3.19

Case studies will be uploaded on the platform at E-tivity 3.18, E-tivity 3.19


	This outcome is assessed online.  You will produce a report on case studies provided and upload it on the platform. 

	3. discuss the quality assessment and review
	2
	E-tivity 3.20 
Case studies will be uploaded on the platform at E-tivity 3.20
	This outcome is assessed online.  You will produce a report on case studies provided and upload it on the platform. 


	Detailed explanation of ALL student and teacher engagement with the unit:

(This should be presented in the order that the activities take place.  So if students do work online before coming to the lecture, that should be shown ahead of what happens in class.

If there is more than one opportunity for face-to-face contact, or more than one online task, there should be a separate section for each instance, and they should be presented in the template in the same order that students encounter them.)

Content – such as lecture material – can EITHER be shown here OR added as clearly identifiable addenda to the document.  If you plan to use addenda, you should ensure that these are cross-referenced in this section.)

	Module-level outcomes addressed:

	Be able to perform basic quality assurance in imaging department

	Purpose of the unit/week/section:

	The aim of this unit is to provide essential knowledge, and skills about  quality management in imaging

	Over to you: (a description of the process of the section)

	You will be introduced to perform quality control tests

	Pre-topic activity:
	 Number of hours
	N/A

	Imaging practice and technology

	Face to face time: (if applicable)
	Number of hours
	10

	You will meet your e-moderator and discuss  some of your challenges in this unit. This will happen during the period the module is offered.

	Online activity:
	Number of hours
	25

	What should students do?
	From the proposed reading materials, do the following: 

E-tivity 3.17  [4 hours]
The purpose of this e-tivity 3.17 is to allow you to understand  quality assurance and improvement 
e-tivity 3.10, 3.11[7 hours]

The purpose of this e-tivity 3.18 and 3.19 is to allow you to understand the quality control tests in imaging department
.

e-tivity 3.20 [2 hours]

The purpose of this e-tivity 3.20 is to allow you to understand the quality assessment and review 


	Where do they do it?
	In Computer Laboratories or from their own ICT tools

	By when should they do it?
	During  the week in which the unit is taught

	E-moderator/tutor role

	Monitor the discussions in the discussion forum and provide feedback on student’s submitted work. He/she supervise students during practical hand-on.

	How are the learning outcomes in this unit assessed?
	 Number of hours
	3

	Learning outcomes will be assessed through Summative Assessment at the end of this unit and there will be summative Assessment at the end of each unit or two units.

	How does this section link to other sections of the module?

	As a last unit, this will provide to you knowledge on special imaging modalities.


	= Total number of hours
	38


	Some important questions

	Which learning resources/ references will scaffold the students’ learning?
	Papp J., (2002), Quality management in the imaging sciences. 2nd ed. Mosby United States of America (or newer edition)

Carlton RR, Greathouse JS.,  (2005). Delmar’s Principles of Radiographic Positioning & Procedures Pocket Guide. Albany, NY:  Delmar Publishers. 

Cater P, Paterson A, Thornton M, Hyatt A, Milne A, and Pirrie J. 2006. Chesneys’s Equipment for Learner Radiographer.4th ed. Blackwell publishing United Kingdom. (or newer edition)



	How are students enabled to access the resources?
	Students are given credentials on the eLearning platform to be enabled to access the resources. They are also trained on the usage of eLearning platform.

	Where in this unit are students expected to work collaboratively?
	Students are expected to work collaboratively on eLearning platform and in labs.

	How has an inclusive approach been incorporated in this unit?
	Inclusive approach is incorporated in this unit by inviting each student to share with e-moderator any special learning difficulty. Group work will be formed to help students with special needs.

	How will feedback on unit be obtained from students?
	The feedback from students on this unit will be obtained through discussion forum around specific topics created on eLearning platform. We will set a google form to be filled anonymously by the students for the evaluation of this unit.

	How will student feedback be used to improve unit?
	The feedback provided by students will help us to revise the unit for the next cohort.

	At which point(s) will students receive formative feedback on the work they have done in the unit?
	As this unit is taught within two weeks, the formative feedback will be collected the next week.


END 
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