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e-Learning in Medical Physics and Engineering, overview

Very important for building

educational modules: Pioneers of e-Learning in Medical Physics and many free sources
Step by st id The major part of the book deals with building an MSc programme in
epr egs . . ep Dy step guiqance Medical Physics on the Moodle Virtual Learning Environment (VLE)
Specificities in using the free LMS software Moodle step by step:
in MSc programmes (A Brief for Lecturers) Role-Specific Functions on the VLE:
e-learning in Medical Physics Moodle Teacher, Manager, Student
Prof Slavik Tabakov and Dr Vassilka Tabakova and Engineering

Cost and other considerations on choosing a server and type of VLE
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WHY e-Learning: ELEMENTS OF A TYPICAL MSc COURSE DELIVERY — EXAMPLES ON USING MOODLE

Challenges — almost tripling medical physicists worldwide

Preparing the course programme (lectures and labs) — using sequence that build good learning curve
How to achieve this goal — e-learning

Preparing the lectures and the Lecture Notes for students

. Lo . . : it ot Computers in Human Behavior
Its role is further highlighted by extraordinary situations — ZLJ;‘)L- i 100 Jaouary 2020, Pages 6786 - Preparing suitable labs and practicals with possibility for online examples

eventualities like the pandemic

. ; Question and Answers sessions with the lecturer
Evaluating E-learning systems success: An

empirical study

Coursework and other assignments and their assessment

Marking and feedback to students

Health and Technology

Prerequisites:

Good quality material pre-e-learning, good structuring T

Preparation of Exam papers and their assessment

Availability of technical support How to obtain MOODLE
E-learning - from first experiences in medical physics

Desire to implement eLearning and engineering to its role in times of crisis

Vassilka Tabakova'




Structuring the educational module is EMERALD. e -

essential IIR Medical Im

0y courses

Educational module (course) — usually 30-60 taught
hours

Navgaton
Example of a well-structured course on VLE i
File names of lectures (consecutive by part of the Le
module; by date, etc)
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Labs and Practicals?
Limitations and how to overcome

For Medical Physics labs and practicals are essential:
What to do?

Record a video

Prepare a Demo

Send only spreadsheet with data
Collect/assess the CW report

NOTHING can replace the real medical physics
practicals and many of these have to be repeated in vivo
(in a suitable time)

Example of a handout layout

Medical Physics — a lot of images,
important — always check if good
resolution is maintained

2-4 slides per handout (usually PDF)

Check if PDF retains all necessary
features

Leave space for students’ notes

Only in limited cases employ PPT (this
requirement is overridden in the case of

crisis when only online learning is
available/possible. Then PPT with voice
over is a viable option

Handouts of 2 or 4 slides per page allow space for Notes

S

www.emerald2.eu

Simulators as Teaching Aids

e-L Simulations :

Extremely effective

Very difficult to develop

Very short life cycle

Need of Forum for quick dissemination
Other major limitations:

Dependence on software/platform
Dependence on users IT equipment
Often commercial

VERT Physics o

5
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VERT Simulator Virtual Environment for Radiotherapy Training, 2007

Lines of respanse between PET detectors Corvesponding location in sinagram

Animated Gif images — University of Colorado




Coursework and Assessment on VLE

In the current climate this is a very topical issue

ORGANISING ASSESSMENT

Example — organising coursework. This can be applied for any unseen
assessment: with the function editing selected — the organiser of the Programme
can add an activity

1IR Medical Imaging Physics and Equipment
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Online grading
each student, as results can be viewed immediately

option box next to the SAVE button (for example: make visible to students)

Off-line grading
More time-consuming for assessor
Less risk of making mistakes

Avoiding time pressures

v Y Y e

My own Spreadsheet for marking:

At first sight not so time consuming BUT have to be careful about entering the correct information for

ALWAYS check if you can delay the platform sending information to students. There should be a ‘visible’
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ARCHIVE:

Excel spreadsheet of downloaded marks and grades
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USING Q&A SESSIONS IS ESSENTIAL:

BOTH DURING THE COURSE AND BEFORE THE EXAM

Tutorial pre-exam MSc (Introduction to Med Phys and Clin Eng) DATE and TIME

Structure : 70 marks short questions + 30 marks Long Questions (choose 1 of 2):

Short questions from all material (attempt all) - TOTAL 70 MARKS

Long Questions — select 1 of 2 — EACH IS 30 MARKS (to answer max for 30 minutes)

SUGGESTION:

Make the marks for answering a question about equal to the time (in minutes)
necessary for a good answer with maximal mark

(e.g. the students will know that a 5 marks question should be answered for 5
minutes, while a 30 marks question requires a long answer of 30 minutes)

USE ANY ONLINE

COMMUNICATION:

-Teams
-Zoom
-Etc.
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FOR PRE-EXAM TUTORIAL EXPLAIN THE STUDENTS WHAT IS A GOOD ANSWER
(USE EXAMPLES FROM PREVIOUS YEAR EXAM)

Follows (Exam paper from Last Year):

Short QUESTION 1

a) Describe and give an expression for the Computed Tomography (CT) number of a tissue. Explain the significance of
positive and negative CT values.

Calculate the CT number of a tissue, which has a linear attenuation coefficient 10% greater than that of water.

[5 marks]

b) What the display colour will be for the tissue from a), if Window Centre is +40 and Window Width is 100 (choose from:
Black, Dark grey, Mean grey, Light grey, White).

[4 marks]

DISCUSS WITH STUDENTS HOW THEY SEE THE ANSWER — MAIN PARTS TO DESCRIBE,
AFTER THIS GIVE THEM THE CORRECT ANSWER

Answer

Computed Tomography (CT) number is a figure representing the difference between
the linear attenuation coefficients p of a tissue and water, normalised to the
attenuation of water Ly, This way the CT number of water is 0. Less attenuating
materials/tissues will have negative CT number and materials with higher attenuation
than water will have positive CT numbers. The following formula is used to calculate
CT numbers:

CT number = 1000 . (p tissue - [t water)/ [ water
(3 marks)

CT of this tissue will be: 1000 . (1.1, - )/ phy = +100 CT
(2 marks)

e

The Window will present in grey shades all CT numbers from
40-(100/2) = 40-50 =-10

To 40+(100/2) = 40+50 = +90

The tissue (+100 CT) will be outside the window (above its upper end of +90 CT) and

will be presented with White colour.
(4 marks)
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EXAMS

Exams during e-Learning

Oral exams via ZOOM
Unseen written exam at home (students submit a Word file)

19/08/2026

Example of Higher Order of Thinking (HOT) Task:

Define Modulation Transfer Function. Explain the formation of the System MTE on the
Exam at student's home: diagram below. What reduction of contrast will be displayed by the system described on

) . the diagram for 4 lp/mm? Support your result with a simple calculation (do not take the
Prepare Questions as Tasks (HOT questions) composite MTF of the system direetly from the diagram).

Collect Word files from students (password) [5 marks]
Expect more than double assessment time

How long are the exams? 0.8
University decision (more hours, up to 24)
If HOT questions - good spread of marks

0.6

~
~

Modulation

04 System Scintillator >~
qilati o ) MTF S
Invigilation by webcam - needs permit to ‘enter 02
students’ homes with their own video camera, 0
OR having “open book” exam with no invigilation o 1 2 3 4 5 6 7
Spatial frequency (Ip/mm)

Starting from scratch

Installing VLE on own server. in the case of Moodle — completely free
Considerations: upfront cost of server

IT personnel

maintenance

Limited budget and no server — in the case of Moodle —

MoodleCloud
limitation on number of participants and file size if stored

options Starter, 120 £ per year, 50 users very limited space (1 GB); then
come various levels — mini, small, medium, large varying (large is about
1600 £ per year and 750 users, space is 50GB)

Afree trial

Using an authorised VLE partner (i.e. certified Moodle partners)

Choosing a VLE - Questions to ask:

fhoodle E3

Sakai % canvas
P A

Sophisticated enough to answer high requirements for
a complex subject taught at university level

Intuitive, easy to learn by all parties — you don’t need a
steep learning curve time consuming

Finances
Gives freedom to tailor to one’s own requirements

Suitable for specificity of subject and level of teaching
(i.e. flexible for MSc/BSc; images)

Most popular in higher education in our profession
today are Moodle and Blackboard

Blackboard
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Computers in Human Behavior
102, janusry 2020, Pages 67-86.

Evaluating E-learning systems success: An
empirical study

Dimah Al-Fraihat & 8, Mike )

Prerequisites for successful implementation
(if not available they are hinderance)

E-learning

Education materials quality
Technical system quality — choice of VLE
Support/service quality — IT support

Infrastructure involvement (i.e. university
government)— readiness to secure all kinds
of support, understanding of importance

Educators’ attitude and preparedness
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More details about the different options including the
recommended path for each case can be found in >
(the Kindle e-book includes all diagrams in colour!)

For any questions — please contact :
assia.tabakova@emerald2.co.uk
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