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WELCOME

Dear all

On behalf of the Department of Biomedical Engineering and the Faculty of Engineering, | would like to
offer a warm welcome to the Department of Biomedical Engineering and the University of Strathclyde.

You are joining one of the longest established Departments of Biomedical Engineering in the world, a
department that has been at the forefront of teaching and research in Biomedical Engineering and
Prosthetics and Orthotics for over 60 and 50 years respectively. Our teaching programmes are multi-
accredited and the department’s staff do their utmost to ensure that all of our students are supported in
every way possible throughout their studies. Our courses are strong on education, but we hope
enjoyable and relevant to the aspirations of the modern Biomedical Engineering or Prosthetics and
Orthotics student in pursuing a career in this exciting field.

As new postgraduate students, you also have your part to play in the success of your course and
Department. The course team has put together an exciting curriculum, spanning the field of biomedical
engineering, and | ask that you apply yourself to your studies with energy and enthusiasm. Wherever
you go, you are now representatives of the Department of Biomedical Engineering and the University
of Strathclyde.

Our Wolfson Centre underwent a complete renovation and upgrade a couple of years ago — to keep
Biomedical Engineering at Strathclyde at the forefront of biomedical teaching and research for the next
60 years and beyond. We are delighted in having you join us in these revamped facilities. Our clinical
teaching facilities for prosthetics and orthotics are located in the Curran Building, which also underwent
a number of renovations this summer ahead of the 23/24 semester start.

As you transition to Strathclyde University, you will be required to do a lot more independent learning,
which necessitates good time management and motivation. You may be living away from home for the
first time which also brings new financial independence and responsibilities. If you feel that you are
struggling in any way please come and talk to the course director, or one of the other departmental
staff, and we will do all we can to help.

We are delighted to have you join us.

A wdil
Professor Stuart Reid FRSE

Head of Department
Department of Biomedical Engineering
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THE DEPARTMENT OF BIOMEDICAL ENGINEERING

The Department of Biomedical Engineering, in the Faculty of Engineering, was formed in 2012 following
the merger of the Bioengineering Unit and the National Centre for Prosthetics and Orthotics. The merger
reconnects two complementary and key areas of health technology teaching and research within the
University. The single department offers student's unrivalled undergraduate and postgraduate
opportunities for learning and knowledge exchange in prosthetics and orthotics and for advanced

postgraduate study in a broad range of biomedical engineering disciplines.

The Bioengineering Unit was established 50 years ago and is an internationally-recognised centre of
excellence for postgraduate education and research at the interface between engineering and the life
sciences, with particular emphasis on clinically-related research. The goal of the Unit is to transform
and improve future healthcare through innovations and advances in science in technology.

The following Biomedical Engineering staff, with their contact details, have a significant role on the
course. Other staff, including those from other departments, may also contribute to the course in a

minor capacity, and their contact details will be given by them in due course.

HEAD OF DEPARTMENT
Prof Stuart Reid

COURSE DIRECTOR
Dr Anthony McGarry

COURSE ADMINISTRATOR

Ms Gillian Boyd

COURSE TEACHING STAFF

Mr Robert Bowers
Dr Arjan Buis
Dr Craig Childs

Dr Peter Childs

Mr Christopher Cox
Mrs Sarah Day

Mrs Suzanne Faulkner
Dr Mario Giardini

Dr Danial Kahani

Dr Melina Kazakidi

Dr Andy Kerr

Dr Michelle MacLean
Ms Gemma McGinty
Dr Christine McMonagle
Dr Christopher McCormick
Dr Helen Mulvana

Mrs Laura Murray

Dr Philip Riches

Prof Stuart Reid

Prof Philip Rowe

Ms Karyn Ross

Dr Craig Robertson

Dr Mairi Sandison

Dr Junxi Wu

Dr David Li

E-mail
stuart.reid@strath.ac.uk

anthony.mcgarry@strath.ac.uk

gillian.boyd@strath.ac.uk

r.j.bowers@strath.ac.uk
arjan.buis@strath.ac.uk
craig.childs@strath.ac.uk

peter.childs@strath.ac.uk
c.cox@strath.ac.uk
sarah.day@strath.ac.uk
suzanne.faulkner@strath.ac.uk
mario.giardini@strath.ac.uk
danial.kahani@strath.ac.uk
asimina.kazakidi@strath.ac.uk
a.kerr@strath.ac.uk
michelle.maclean@strath.ac.uk
gemma.mcginty@strath.ac.uk

christine.mcmonagle @strath.ac.uk

christopher.mccormick@strath.ac.uk

helen.mulvana@strath.ac.uk

laura.murray.100@strath.ac.uk

philip.riches@strath.ac.uk

stuart.reid@strath.ac.uk

philip.rowe@strath.ac.uk

k.ross@strath.ac.uk

craig.a.robertson@strath.ac.uk

mairi.sandison@strath.ac.uk

junxi.wu@strath.ac.uk

david.li@strath.ac.uk

DEPARTMENT DISABILITY CONTACT

Ms Gillian Boyd

gillian.boyd@strath.ac.uk

Extension
3137

5868

3143

4699
4716
2228

5952
4034
4358
3042

3228
2855
2891

3525
3438
3842
3929
5703
3137
3032
3525
3030
3842
2505
3431

3143
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OVERVIEW OF THE MSC/PGDIP PROSTHETICS & ORTHOTICS

MSc students are required to undertake instructional classes and complete a research project. For the
MSc degree, students must attain 120 credits from the instructional classes and obtain a further 60
credits on satisfactory completion of a thesis on a research project. PgDip students require to attain 120
credits in total, either in totality from the instructional classes, or including a further 20 credits on
satisfactory completion of a dissertation.

In the 1st week of the course, you will be interviewed by a member of senior staff who will advise you
on the classes you should attend. The list of classes is given on page 6. The selection of classes in
Block 1 will reflect your previous education. For example, physical science students will normally take
the Medical Science conversion module, while life science students will normally take the Engineering
Science conversion module.

Midway through Semester 1, a list of available research projects will be published. You should speak
with project supervisors about the projects that you are interested in and submit a form indicating your
1st, 2nd and 31, Projects will be allocated at the start of semester two.

There are two examination weeks before the Winter break. Semester 2 starts mid-January after a
consolidation week. There are two weeks of vacation in Spring, and examinations are held after this
break.

Prior to week 11 of Semester 2 you are required to submit an abstract of your MSc project. In mid-July,
you will be required to make an oral presentation of your MSc project, outlining the programme of
research you have undertaken and your key findings. Your project supervisor will advise you on the
preparation of the abstract and oral presentation.

Second semester classes will be examined in April-May and following this, a meeting of the Board of
Examiners will be held at which the performance of each student during Semesters 1 and 2 will be
reviewed and progress recommendations based on the student's examination results made.

MSc students who attain at least 120 credits will be allowed to proceed as normal. Those who do not
attain 120 credits may on the basis of their performance be:- (i) instructed to undertake resit
examinations, (ii) advised to transfer to the Diploma course or (iii) required to terminate study (please
see the following section on compensation schemes and resit examinations for detail).

Resit examinations will be held in August. The format of the resit will be as stated in the individual
module descriptors or as communicated by the module coordinator.

Following the completion of project work, PgDip students submit a dissertation (while MSc students are
required to submit a thesis. The submission date for MSc students will be in early August. MSc students
will be required to attend an oral examination of their thesis in mid-late August, and present their
research as a Poster to the examiners. PGDip students will be required to submit their dissertation in
mid-July.

Whilst every effort has been made to make this handbook correct at the time of production,
please be aware that some information may be subject to revision. Any changes will be
communicated to you in advance, so please ensure that you keep up to date with your
Strathclyde email messages and communications posted to you via Myplace.
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CLASSES IN THE MSc/PgDip PROSTHETICS AND ORTHOTICS

Code Class Name Semester Credits  Organiser

Initial Classes (one of):

BE915 Medical Science for Engineering 1 20 Dr Junxi Wu
or
BE911 Engineering Science 1 20 Dr Chris McCormick

Compulsory (for MSc) Classes:

BE918 Professional studies in 1 10 Dr Craig Robertson
Biomedical Engineering

BE919 Research Methodology 1 10 Dr Chris McCormick

BE921 Disability and Societal Effects 1&2 20 Dr Tony McGarry

Optional List A Classes (No fewer than 40 credits):

BE929 Orthotic Management of 2 20 Roy Bowers
Neurological Condition B

BE930 Orthotic Management of 2 20 Suzanne Faulkner
Diabetic Foot B

BE931 Hip, Knee and Ankle 2 20 Gemma McGinty
Disarticulation B

BE932 Clinical Governance B 2 20 Laura Murray

BE933 Orthotic Management of Spinal 2 20 Karyn Ross
Deformity B

BE934 Clinical Gait Analysis B 2 20 Dr Andy Kerr

BE935 Upper Limb Prosthetics B 2 20 Sarah Day

BE936 Lower Limb Prosthetic Design B 2 20 Dr Tony McGarry

BE937 Paediatric Lower Limb Prosthetics B 2 20 Laura Murray

Note: students transferring from the BSc in prosthetics and orthotics, University of Strathclyde may not
select previously completed modules.

Optional List B Classes (No fewer than 20 credits):

BE900 Tissue Mechanics 1 10 Dr Phil Riches

BE901 Regenerative Medicine and 2 10 Dr Chris McCormick
Tissue Engineering

BE903 Cardiovascular Devices 2 10 Dr Craig Robertson

BE904 Clinical and Sports Biomechanics 2 10 Prof Phil Rowe

BE906 Biomaterials and Biocompatibility 2 10 Dr Chris McCormick

BE916 Introduction to Biomechanics 1 10 Prof Phil Rowe

BE920 The Medical Device Regulatory 2 10 Dr Craig Robertson
Process

BE924 Medical Robotics 2 10 Dr Will Shu

BE925 Numerical Modelling in Biomedical 2 10 Dr Asimina Kazakidi
Engineering

BE928 Rehabilitation Technology 2 10 Dr Andrew Kerr

Independent Research Classes:

94500 MSc Project 1,2and 3 60 Dr Tony McGarry

or

BE922 Pg. Dip Prosthetics and Orthotics 3 20 Dr Tony McGarry

Dissertation

A detailed description of each class is provided in the section on Module descriptors.
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GENERAL NOTES
Wolfson Building Access
The normal hours of access to Wolfson Building are: Monday to Friday 0800 to 1800 hours

Every other time is considered out-with normal working hours. Saturdays, Sundays and public holidays
are considered to be out-with normal hours of access. Out of hours IT provision is available in the library.

You are not allowed in the building at any other time, except with a valid out of hours access card. An
out of hours access card (RED), issued by the Department Administrator, allows access to low hazard
areas only. It must be signed by the Head of Department, or their deputy and the person being granted
access. These RED cards are not normally provided to MSc/Pg. Dip students.

Under no circumstances are you to invite friends or family into the building without the prior approval of
the Head of Department.

Health & Safety
University Health and Safety information may be found here: http://www.strath.ac.uk/wellbeing/

Essential departmental Health and Safety policy is:

Emergency evacuation of buildings

If you discover a fire:

1. raise the alarm by operating the nearest fire alarm ‘break-glass’ call point.
2. leave the building by the nearest escape route

When you hear the fire alarm:

Evacuate the building immediately using the nearest escape route

Do not delay your departure by collecting personal belongings

Where possible, close all doors through which you pass

Once outside, proceed to the designated assembly point

Do not use lifts during a fire alert

Do not re-enter the building until advised by University Security Staff or Safety Services staff

ogkrwnE

Familiarise yourself with the emergency routes from the building and the location of fire alarm call points
and fire-fighting equipment. This will improve your response in the event of an emergency.

Procedure for summoning first aid assistance
In the event of an accident:

. All University Security staff are qualified to administer first aid. To summon assistance,
telephone Security Control on emergency number 2222. If phoning from a mobile — 0141 548
2222.

. State your name, department and the telephone extension from which you are calling.

o Give your location and brief details of the casualty’s injuries.

. If you consider the injuries are sufficiently serious to warrant hospital treatment, inform Security
Control that an ambulance is required.

. Remain with the casualty until the arrival of the first aider who will take charge of the situation.

Ring x3333 for advice and non-emergency assistance. In a student residence, ring 8888 for assistance.
Security Control can be found on the ground floor of the Livingstone Tower and is staffed 24 hours a
day, 7 days a week.

Before participating in laboratory sessions, each student should have read and become familiar with
the Departmental Safety Regulations. A copy of these regulations will be provided. Before research
projects commence, all students must attend a Safety Talk organised by the Department and complete
all necessary safety documentation, including completion of a training record.

The Departmental Safety Officer is Katie Henderson, extension 3867 or 0141 548 3867.
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Communication

Students must notify the Department and University of any change in their in-term or out-of-term
addresses. The University may use these addresses for official communications and cannot be held
responsible for non-delivery where a change of address is not notified.

The Department of Biomedical Engineering and the University will predominantly communicate with
students using their Strathclyde email account. It is students’ responsibility to check this email account
daily for new Departmental and University messages.

Individual class lecturers and tutors may use the University’s virtual learning environment (MyPlace) to
communicate class matters to students (http://classes.myplace.strath.ac.uk/). It is the students’
responsibility to ensure that they are able to engage with this environment as expected by individual
tutors. Online training packages are available. Class tutors will require assignments to be uploaded to
MyPlace for assessment purposes, with Turnitin, a plagiarism detection software being used where
appropriate.

Smoking
The University has a policy on smoking. This is available from:

www.strath.ac.uk/wellbeing/lifestyle/smoking/

Smoking is prohibited within all University buildings and within 15 feet (4.6m) of any University building
entrance, doorway, stairway or covered area.

You are also asked to take a responsible attitude to ensure that areas are kept litter free and that you
do not stand in close proximity to open windows.

Eating and Drinking Areas
Eating and drinking are permitted in the office areas and the social area only. Eating and drinking are
not permitted in any labs, clinical or mechanical/electronic workshops.

Use of Computing Facilities

Your attention is drawn to the University Regulations regarding the use of computing facilities, which
can be found at:

Find and use IT or AV | University of Strathclyde

Library & IT help | University of Strathclyde

Equality and Diversity
The University of Strathclyde is committed to achieving and promoting equality of opportunity in the
learning, teaching, research and working environments.

We value the diversity of our students and support the development of mutual respect and positive
relations between people.

The University has in place Equality Outcomes which meet the requirements the Equality Act 2010.

You are advised to familiarise yourself with the University approach to equality and diversity and
relevant developments and information by visiting the website: www.strath.ac.uk/equalitydiversity/

If you have any queries please bring these to the attention of staff or the University's Equality and
Diversity office. Email: equalopportunities@strath.ac.uk Tel: 0141 548 2811

Athena SWAN

The University currently holds a Bronze Athena Swan award, recognising our commitment to advancing
women’s’ careers in science, technology, engineering, maths and medicine (STEMM) employment in
academia.

The Athena SWAN Charter has been developed by the Equality Challenge Unit to encourage and
recognise commitment to combating the under-representation of women in STEMM research and
academia.

If you would like any additional information, please contact the Equality and Diversity office.
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Disability and Wellbeing
The University is committed to providing an inclusive learning and working environment for disabled
people.

If you have, or think you have, a disability we encourage you to disclose it as soon as possible. Declaring
your disability will enable you to access any additional support that you may need and help to ensure
you become a successful student. The information you provide will be treated as confidential and will
not be shared with other staff without your consent.

The University has a dedicated Disability Service that offers specific advice, information and assistance
to disabled students, including information on the Disabled Students Allowance (DSA). Further
information is available from the website:

www.strath.ac.uk/professionalservices/disabilityandwellbeing/

In addition, each academic Department/ School has at least one Departmental Disability Contact (DDC),
who act as a first point of contact for disabled students. The Departmental Disability Contact list is
available on the website at:

www.strath.ac.uk/professionalservices/disabilityandwellbeing/contact/

Please inform your course director, the DDC (Ms Gillian Boyd, gillian.boyd@strath.ac.uk) and a member
of the Disability Service of your needs as soon as possible. The Disability Service will then formally
communicate your needs to your Department/School.

Email:_disability-wellbeing@strath.ac.uk Tel: 0141 548 3402

Issues with Physical Access on campus
If you experience an issue with physical access anywhere on campus, please email:
physicalaccess@strath.ac.uk where a member of Estates staff will be able to help.

Classroom Protocol

At the University we are committed to providing a safe learning environment where dignity is respected
and discrimination or harassment, including cyber bullying does not occur on the basis of age, disability,
gender reassignment, marriage and civil partnership, pregnancy and maternity, race, religion or belief,
sex, sexual orientation and socio-economic background. No student should intentionally be made to
feel threatened or excluded from class participation.

You are reminded of your responsibility for the duration of your studies by showing respect to fellow
classmates and staff by remembering the following protocol:

https://www.strath.ac.uk/studywithus/strathlife/whatitslikestudyingatuniversity/

Departmental Disability Contact (DDC)
The designated DDC in the Biomedical Department is Ms Gillian Boyd (extension 3143, 0141 548 3143)

The role of the DDC is to discuss with students with a disability, any aspect of the courses and classes
offered by the Department that might relate to their special needs with a view to ensuring, as far as
possible, that any necessary adjustments are identified or sought. It is important that if you feel you
require any adjustments that you discuss your needs with the DDC at the earliest opportunity.

The DDC acts as a two-way channel for communication between the University's Disability Service and
academic and other staff of the agreed and disclosed needs of disabled students, with due regard to
the students' rights to confidentiality.

Students with disabilities are also advised to contact the University Disability Service.
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COURSE INFORMATION

Class Requirements

At the start of each class, the organiser will specify the level of skills necessary (e.g. in mathematics).
Voluntary maths tuition is offered in Welcome and Development week, however further mathematical
work may be required in particular classes.

Attendance at Classes

Attendance at lectures and laboratory classes is a mandatory part of the MSc course. The attendance
requirements for the MSc course are 75% of lectures, and 90% of laboratory classes, unless there is a
valid reason for non-attendance. Reasons for absence from classes must be explained to the class
teacher, and if appropriate entered on Pegasus as personal circumstances, otherwise the student will
be marked as absent. A student who does not satisfy the requirements as to attendance and
performance will not be entitled to take the examinations in the class concerned. Please refer to
University Regulations for PGT courses, Attendance and Performance, Section 18.1.15.

Examination Procedure

Class examination will usually be by written examination coupled with tutorial or homework
assignments. Some classes require the submission of laboratory reports for assessment. The class
organiser will give details of the examination procedure and dates for completion of assignments at the
start of each class.

External Examiners
External examiner for the MSc Prosthetics and orthotics course is Dr Sarah Deans,

Assessment and Award of Credits

Every class will be marked on a percentage scale, with the pass mark for each class set at 50%. On
achieving a mark of 50% or more for a class, the student is awarded the class credits. The taught
curriculum consists of 120 credits with the MSc project adding a further 60 credits.

Compensation Mechanism and Resit Examinations

To proceed to the MSc project a candidate will normally have accumulated 120 credits on the taught
component of the course at the first attempt. With respect to students who have not passed all their
credits at the first attempt the Board of Examiners will apply the Faculty Compensation Scheme, if
applicable, as outlined below. If this can be done and the student thereby gains sufficient credits, then
the student may proceed to the project.

The Faculty operates a compensation scheme that is designed to assist Boards of Examiners to take
decisions about student progress to the MSc project/dissertation. The scheme can be applied only to
the student's first attempts and, therefore, is normally used only at the May/June meetings of the Boards
of Examiners.

After the first attempt at the 120 credit taught curriculum has been completed, students may proceed
onto their MSc project provided their first attempt credit-weighted average (CWA) is 50% or more.

If a class mark is below 40%, that class must be re-examined at the August examination diet.

If a class mark is between 40% and 49%, that class may be eligible for compensation. MSc students
who have attempted at least 120 credits from the course curriculum and who have CWA of at least 55%
are eligible for compensation. Any combination of classes, up to a maximum of 20 credits, may be
compensated. Rewarding an overall good performance, compensation means that students receive the
credits for the marginally failed class and there is no requirement for additional examination. If more
than 20 credits of classes are eligible for compensation, the classes with the highest marks, up to a
total of 20 credits, will be compensated, and the remaining classes must be re-examined.

After any compensated passes have been applied, and providing their CWA is greater than 50%,
students with 90 credits or fewer will be required to take their resits before commencing the project.
They will be allowed to proceed with their MSc project on passing their resits. After any compensated
passes have been applied, students with 100 credits or more, may ‘proceed at risk’ or they may decide
to delay the start of their projects until after the resit exams.

After the first attempt at the 120 credit taught curriculum has been completed, students with 90 credits
or fewer AND who have a CWA of less than 50% will be transferred to the PGDip.
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Students who are allowed to proceed to their MSc project with a resit examination in August will be
warned that they cannot remain on the MSc course unless all outstanding taught classes are passed
at the second attempt. Such students are required to sign a form verifying that they understand and
accept the conditions required to remain on the MSc course.

MSc, PgDip and PgCert Awards
Where a candidate has accumulated 120 credits of taught classes from the curriculum, together with
60 credits for the project, they will be awarded an MSc.

Where a candidate has accumulated 120 credits of taught classes from the curriculum (including the
PgDip dissertation), but has not obtained 60 credits for the project, he/she will be awarded a PgDip.

Where a candidate has not accumulated 120 credits of taught classes after 2 attempts, he/she may be
considered for a PgCert. The PgCert can be awarded if the candidate has accumulated at least 60
credits of taught classes from the curriculum.

A candidate who has accumulated less than 60 credits of taught material after two attempts will be
deemed to have failed, and no award will be made.

Awards may be made “with Merit” or “with Distinction” according to the following framework. The CWA
is calculated using the first attempt marks for each class, including the project.

Degree Classification CWA (including project)
Distinction 70% — 100%

Merit 60% - 69%

Award 50% - 59%

A compensated pass is acceptable for Distinction/Merit awards, provided the overall mean score is in
the Merit/Distinction category.
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Late Submissions and Extensions

Extensions

Before requesting an extension, it is advised that students read this section fully. The extension request
requirements vary depending on the length of extension requested and the method by which the request
is submitted. There is also some guidance on what might constitute grounds for an extension request
to be granted.

Students requesting an extension to the deadline for a piece of coursework must apply via the
extensions tool in Myplace. Further guidance about using this tool is contained under the heading
‘Myplace Extension Request’ below.

Please pay attention to the examples found under the Section 3 heading ‘Grounds for Extending the
Deadline for Coursework Submission’ below. These are taken from the Policy and Procedure on
Extensions to Coursework Submission. The policy intends to be supportive of students, and staff will
monitor students’ use of extensions in order to identify students who may require support. The policy
provides examples of what might be grounds for granting an extension and what is unlikely to be
grounds for the granting of an extension. The list does not try to cover every possible scenario so
students should discuss with staff any circumstances that are negatively impacting their studies.

Extension requests will normally be made in advance of a coursework submission
deadline. In exceptional cases, students may apply for an extension retrospectively.

Extension of less than seven calendar days

Requests for an extension of less than seven calendar days do not require formal supporting evidence
(e.g., a doctor’s letter). However, students are encouraged to communicate to staff any circumstances
that are negatively impacting their studies as early as possible, especially where other assessments or
aspects of their studies are also impacted. This can be done by submitting a Self-Certificate form on

Pegasus.

Extension of longer than seven days

For extensions that are longer than seven days, it is essential that students complete a ‘Personal
Circumstances Form’ and submit it directly to Student Business for their Faculty at: studentbusiness-
engineering@strath.ac.uk within five working days of the agreed extension date. There is information
about the Personal Circumstances Procedure on the website.

Failure to submit evidence of medical or personal circumstances for extension
requests of seven days or more could result in the extension request being rejected or
revoked and/or any subsequent academic appeal being regarded as inadmissible.

Students should note that certified cases of medical and/or personal circumstances will be considered
sympathetically and the rules will be applied in a caring manner. Where there are sensitivities or
difficulties in obtaining evidence (for example, a death certificate), a compassionate approach will be
taken. The rules are designed to be as clear as possible, to help students plan their work sensibly and
ensure parity in the service provided to all students.
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Grounds for Extending the Deadline for Coursework Submission

The list below does not try to cover every possible scenario but provides examples of what might be
grounds for granting an extension and what is unlikely to be grounds for the granting of an extension.
Students should not be discouraged from submitting a request if they do not see their situation
described below.

Examples of Medical Circumstances
Medical conditions or illness, including physical and/or mental health problems that negatively impact
a student’s preparation for an assessment.

Examples of Personal Circumstances

e serious iliness or death of a person close to the student

o family break-up

e being a victim of crime

e being in a serious car accident

e jury service

¢ significant relationship breakdown

e unexpected caring commitments

e homelessness

¢ Home Office requirements

e Fire

o flood

e adverse weather conditions

e exceptional travel circumstances out with a student’s control which prevented them from
meeting the published submission date

e other exceptional circumstances that can be reasonably considered to negatively impact a
student’s ability to submit coursework on time

Examples of Insufficient Grounds for an Extension
The following circumstances would not be acceptable grounds for granting an extension:

e poor planning and time management

e error made in understanding the published dates of assessment submissions

e having another assessment due on or around the same date

e minor IT issues such as computer failure

o failure of third parties to deliver the assessment

e holidays, social events, moving house, or any event planned in advance of the submission
deadline

o failure to make alternative travel plans when disruptions were advised in advance
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Myplace Extension Request Process
Instructions for the submission of an extension request via Myplace are below. A version of these
instructions with images of the screen to support the explanation is also available.

1. Go to the Myplace site for the class in which you wish to request an extension to the deadline
of a piece of coursework
2. Click on the assignment link for the piece of coursework. This will open a page containing
information about the assignment, the status of your submission and the deadline
3. Click on the Extensions section and select ‘Request Extension’
4. You will be required to fill in three parts of a form:
i. Select a reason from the dropdown list
ii. Propose a new deadline (date and time)
iii. Describe in more detail your reason for requesting an extension
5. Submit your extension request

You will receive a Myplace notice and an email to confirm that your request has been submitted. If you
have downloaded the University’s Mobile App and have logged in using your DS username, you will
also receive a push notification on your device.

Your request will be considered, resulting in one of the following two outcomes:

1. Your extension request will be granted — either based on the date and time you proposed or
based on an alternative date and time specified by the appropriate member of staff
2. Your extension request will not be granted*

The outcome of your extension request will be communicated to you via a Myplace notice and an email.
If you have downloaded the University’s Mobile App and have logged in using your DS username, you
will also receive a push notification on your device.

If you submit an extension request and decide that you no longer require it, you can cancel the request
up until the point at which it is approved. After it has been approved, you cannot cancel the request
but you can, of course, submit the work in time for the original deadline.

*If your extension request is not granted and you would like to access support please contact your
Advisor of Studies. For details of central University support services, please see the ‘Support’ section
below.

Support

Disability and Wellbeing Service (including Student Counselling Service and Student Health)
Phone: 0141 548 3402

Email: disability-wellbeing@strath.ac.uk

Disability & Wellbeing Service

Room 4.36, Level 4,

Graham Hills Building

50 George Street

Glasgow G1 1QE

For more information visit the Disability and Wellbeing Service webpage.

Study Skills Service

Phone: 0141 548 4064/4062

Email: studyskills@strath.ac.uk

Level 6

Livingstone Tower

26 Richmond Street

Glasgow G1 1XH

For more information visit the Study Skills Service webpage.
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Learner Development Services

TL453, Prof. Mary Dunn Wing

Learning and Teaching Building

Glasgow G1 1XQ

For more information visit https://www.strath.ac.uk/studywithus/strathlife/academicsupport/

International Student Support

Phone: 0141 548 4273

Email: infoandadvice@strath.ac.uk

For more information visit the International Student Support webpage.

Strathclyde Students’ Union’s The Advice Hub

Phone: 0141 567 5040

Email: strathunion.advice@strath.ac.uk

For location see Strath Union’s Advice Hub webpage.

Penalties for the Late Submission of Coursework

Coursework is deemed to be late when it is submitted after the published deadline without an agreed
extension, and in the absence of personal circumstances.

The Policy and Procedure on Late Submission of Coursework provides a detailed account of the policy
and procedures for the late submission of coursework. You should read this document carefully,
noting that there may be exceptions to the policy outlined for specific types of coursework, such as (but
not limited to) group work or presentations. Staff will communicate any such instances to students.
However, in all instances, the range and timing of penalties will be applied according to a commitment
to fairness and supporting all students in their studies alongside agreed procedures. Staff will monitor
the late submission of assessments in order to identify any students who may require support. For
regular coursework, the Policy and Procedure on Late Submission of Coursework outlines the penalties
to be applied, and these are summarised below.

Penalties for Late Submission

Coursework that is submitted late, but within seven calendar days of the published deadline date and
time, will be subject to penalties, as shown in the table below. The table demonstrates the application
of a sliding scale of penalties, where a late submission within 24 hours of the deadline will incur a
penalty of 10% applied to the original mark, and for each subsequent 24 hour period, an additional 5%
penalty will be applied to the original mark. The table also shows that the application of penalties will
be capped for coursework that is of a Pass standard. Coursework submitted after seven calendar days
of the published deadline date and time will receive a mark of zero. Students who can demonstrate
that they faced exceptional circumstances on the deadline day, and who submit their coursework within
4 hours of the published date and time, will not have their coursework subject to penalties. This 4 hour
period is called the ‘grace period’ — see below the table for further information.

Example Day of submission
1. Coursework submitted after the deadline, student
has an approved extension and submits within
the approved extension period.

Penalties applied
No penalty to be applied.

2. Late submission on the day of the deadline (or
approved extended deadline), student has
communicated exceptional circumstances and is
granted a grace period of up until four hours after
the deadline.

No penalty to be applied.

3. Late submission within one calendar day (less
than 24 hours) of the deadline, student has no
approved extension.

10 percentage point penalty
applied to original mark, unless
the penalty reduces the
student’s mark to below 40%
(UG) or 50% (PG), in which
case the mark is capped at 40%
(UG) and 50% (PG).

4. Late submission more than one calendar day

(more than 24 hours) after the deadline but less

15 percentage point penalty (10
points for first day, 5 points for
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than two full calendar days (less than 48 hours)
after the deadline has expired, student has no
approved extension.

second day or part day), unless
the penalty reduces the
student’s mark to below 40%
(UG) or 50% (PG), in which
case the mark is capped at 40%
(UG) and 50% (PG).

Late submission more than two full calendar days
(longer than 48 hours) after the deadline but less
than three calendar days (72 hours), student has
no approved extension.

20 percentage point penalty (10
for first day, 5 for second day, 5
for third day or part day), applied
to original mark, unless the
penalty reduces the student’s
mark to below 40% (UG) or 50%
(PG), in which case the mark is
capped at 40% (UG) and 50%
(PG)

Late submission more than three full calendar
days (longer than 72 hours) after the deadline but
less than four full calendar days (less than 96
hours), student has no approved extension.

25 percentage point penalty (10
for first day, 5 for second day, 5
for third day, 5 for fourth day or
part day), applied to original
mark, unless the penalty
reduces the student's mark to
below 40% (UG) or 50% (PG), in
which case the mark is capped
at 40% (UG) and 50% (PG)

Late submission more than four full calendar days
(more than 96 hours) after the deadline but less
than five full calendar days (less than 120 hours),
student has no approved extension.

30 percentage point penalty (10
for first day, 5 for second day, 5
for third day, 5 for fourth day, 5
for fifth day or part day), applied
to original mark, unless the
penalty reduces the student’s
mark to below 40% (UG) or 50%
(PG), in which case the mark is
capped at 40% (UG) and 50%
(PG)

Late submission more than five full calendar days
(more than 120 hours) after the deadline but less
than six full calendar days (less than 144 hours),
student has no approved extension.

35 percentage point penalty (10
for first day, 5 for second day, 5
for third day, 5 for fourth day, 5
for fifth day, and 5 for sixth day
or part day), applied to original
mark, unless the penalty
reduces the student’s mark to
below 40% (UG) or 50% (PG), in
which case the mark is capped
at 40% (UG) and 50% (PG).

10.

Late submission more than six full calendar days
(more than 144 hours) after the deadline but less
than seven full calendar days (less than 168
hours), student has no approved extension.

40 percentage point penalty (10
for first day, 5 for second day, 5
for third day, 5 for fourth day, 5
for fifth day, 5 for 6" day and 5
for the 7th part day), applied to
original mark, unless the penalty
reduces the student’s mark to
below 40% (UG) or 50% (PG), in
which case the mark is capped
at 40% (UG) and 50% (PG).

11.

Late submission more than seven full calendar
days after the deadline. For example, a deadline

A mark of zero will be applied to
the work.
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was set for Midday on a Wednesday and a
student submits an assessment after midday the
following Wednesday

Requesting the application of the grace period
If you experience unexpected circumstances before the time set on the day of the deadline and it

results in a delay to your submission of less than four hours, you can request that the grace period is
applied to your coursework submission via the late submissions tool in Myplace. If the reason provided
is acceptable for use of the grace period, this will mean that a penalty is not applied to your mark.
Requests for the grace period to be applied must be submitted within 4 hours of the published
date and time and no longer — we strongly suggest that you submit your request as soon as you have
submitted your coursework. To request that the grace period is applied:

1. Submit your coursework

2. In the assignment page containing information about the status of your submission and the
deadline, click on the Late Submissions section to expand it

3. From the ‘Reason for grace period’ dropdown list, select the reason that best describes why
you are requesting the grace period

4. Submit your request

The grace period will be automatically applied to your submission. However, if it becomes apparent
that the grace period has been misused, a member of staff may revoke it and apply the appropriate
late penalty. Instructions with images of the screen to support this explanation is also available.

Where a penalty is applied in Myplace, you can view the grade awarded to your work, the late penalty
deducted and the final grade received after the deduction of the penalty. You can do this by expanding
the ‘ate submissions’ section on the assignment page, once the grades have been released.
Instructions with images of the screen to support this explanation is also available.

Penalty for late submission The penalty applied as a percentage

Performant grade The mark you would have received if there was no penalty

Pass mark The mark required to pass the assignment

Marks deducted The number of marks deducted (not the percentage
deducted)

Effective percentage point How many percentage points were deducted

penalty

Grade The mark returned to you shows you your Performant Grade
minus the Marks Deducted

In the case of coursework to be submitted through Myplace, issues with Myplace which prevent
students from submitting their coursework before the deadline will not result in late penalties. In this
situation, staff will amend the deadline to allow enough time for students to successfully upload and
submit their coursework after the issue has been resolved.

If you think you are unlikely to meet a coursework deadline due to medical issues
or personal circumstances, please apply for an extension as early as possible.
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Submission of the MSc Project
The MSc project thesis should be submitted to the Departmental Office and electronically via MyPlace.
The submission date will be in early August.

The normal period of study is 12 months and the maximum period of study will only be allowed in
exceptional circumstances. An extension of the MSc submission date will not normally be granted
unless there are personal circumstances that can be evidenced.

Plagiarism and Collusion

Plagiarism is taking the work of others and presenting it as your own.

Collusion is using the work of a fellow student, with his or her knowledge, and presenting it as your

own.

You could be accused of plagiarism if you:

e hand in (as your own) work that was written by someone else

e copy out someone else's work and hand it in

e copy out sections of someone else's work and include it in your own submitted work without
acknowledging it

e use someone else's work in any of the above ways with a few words changed

That "someone else" might be the writer of a journal article, a textbook or an internet site. It could be
a fellow student, though you might then be accused of collusion. The “work” could be a whole essay,
paragraph or even sentence; i.e. copying (or altering in a minor way) a complete paragraph or sentence
constitutes plagiarism.

You could be accused of collusion if:
e you and another student submit identical or almost identical work

Any work submitted for assessment, e.g. essays, laboratory reports, homework and tutorial
assignments, must be solely the work of the individual student or group (if a group assignment is set).
If there is evidence of plagiarism or collusion, penalties may be imposed ranging from a reduction in
marks, to resubmission of work or, if particularly severe, to disciplinary action. Each case of
plagiarism/collusion will be discussed by an adjudication panel who will recommend an appropriate
course of action. The University’s guidance on plagiarism can be found using the URL below. If you
are in any doubt as to what constitutes plagiarism, please read this document. You will be proved with
a copy of this document when you begin your course.

www.strath.ac.uk/media/ps/cs/gmap/academicaffairs/policies/student-quide-to-academic-practice-
and-plagiarism.pdf

Absenteeism from Laboratory Sessions
Laboratory reports submitted by a student who was absent for the relevant session will normally result
in a reduced mark. Consideration will be given if the student has a valid reason for being absent.

Absence & Mitigating Circumstances

For absences of seven days or less: Students who have been absent from the University for seven
days or less should record a self-certification online via PEGASUS using the 'Personal Circumstances'
link under the Services tab. You should also inform the Course Director.

For absences of more than seven days: Where sickness results in absence of more than seven days,
the student is required to submit a medical certificate (signed by a medical practitioner who is not a
member of the student's family) to Student Business. You should also inform the Course Director.

For absences from an examination: The self-certification convention does not apply and a student
absent from an examination due to sickness must submit a formal medical certificate. All
certificates that are submitted to Student Business are stored in the student's file. Student Business
informs the relevant departments and Board of Examiners of certificates which are relevant to a diet of
examinations or the corresponding period of study, including, where appropriate, the relevant details.

The University's policy on Mitigating Circumstances that have affected a student’s performance in
assessments leading to the final mark for a class can be found on the following webpage:
https://www.strath.ac.uk/sees/studentpolicies/policies/appealscomplaintsdiscipline/personalcircumsta

ncesprocedure/

Page 18


http://www.strath.ac.uk/media/ps/cs/gmap/academicaffairs/policies/student-guide-to-academic-practice-and-plagiarism.pdf
http://www.strath.ac.uk/media/ps/cs/gmap/academicaffairs/policies/student-guide-to-academic-practice-and-plagiarism.pdf
https://www.strath.ac.uk/sees/studentpolicies/policies/appealscomplaintsdiscipline/personalcircumstancesprocedure/
https://www.strath.ac.uk/sees/studentpolicies/policies/appealscomplaintsdiscipline/personalcircumstancesprocedure/

Student feedback

Students have the opportunity to feedback their comments to staff. At the start of the academic year,
we will ask for course representatives (normally 2) to be chosen from amongst the student cohort.
These representatives will sit on the student-staff liaison committee (SSLC), which will sit three times
a year, and comments on the course will be formally minuted and action taken where necessary. There
will be other opportunities to provide feedback to module leaders at various points during the academic
year. Please communicate any concerns you have at the earliest opportunity to the module leader,
advisor of studies, or the course director.
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LEARNING RESOURCES

MyPlace
The University’s virtual learning environment (VLE) is called MyPlace. It is accessed using your DS
credentials via the Strathclyde homepage, or directly from: classes.myplace.strath.ac.uk/

Many class resources will be available from MyPlace, however individual class tutors will inform you
regarding the level of class engagement with the VLE.

Student Self-Development

The University provides a range of handouts that guide you through some common tasks at university.
For example, reading and writing tips, grammar and language help, time management, avoiding
plagiarism, making presentations and critical thinking.

These can be accessed here:

Academic support | University of Strathclyde

The University also provides online IT training for common software packages including Microsoft
Office (Word, Excel, PowerPoint) and for University systems (Pegasus, Nemo, web drives, MyPlace
etc). The online tutorials can be accessed, using your DS username and password here:

Supporting Online Learning | University of Strathclyde

Staff will assume that all students are familiar with Microsoft Office to a basic level, and can engage
with all University systems.

Printing and Photocopying
The University library offers a good printing and photocopying service.
Please contact: www.strath.ac.uk/is/studentprinting/ for information.

Library

We expect students to use the library independently as part of their daily study routine. Independent
study using books and journal articles will augment class notes and facilitate a deeper understanding.
A guide on how to use the library is here: Library | University of Strathclyde
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COURSE REGULATIONS

You are encouraged to consult the Regulations governing your course on a regular basis.
The Regulations set out the framework for your studies and specify the criteria for your
progression through the course. The language is carefully chosen to cover all
eventualities and may need some interpretation or clarification.

Please see link below for Regulations.

2023-24 Prosthetics and Orthotics.pdf (strath.ac.uk)
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Academic Year 2023-24

University of Strathclyde Academic Calendar 2023-24

Date Week U.nlverSItY & University .
Caimmenting Timetabling Holidays Academic Calendar
System Weeks
31/07/2023 1
07/08/2023 2
[Mon 14/08/2023 3
|Mon 21/08/2023 4
[Mon 28/08/2023 5
[Mon 04/09/2023 6
IMon 11/09/2023 7 Welcome and Development Week
IMon 18/09/2023 8 Wk 1 Semester 1
[Mon 25/09/2023 9 Mon 25.09.23 Wk 2
ImMon 02/10/2023 10 Wk 3
[Mon 0971072023 11 Wk 4
[mMon 1671072023 12 Wk 5
IMon 2371072023 13 Wk 6
[Mon 3071072023 14 Wk 7
Imon 08/11/2023 15 Wk 8
[Mon 1371172023 16 Wk 9
[Mon 2071172023 17 Wk 10
Imon 27/11/2023 18 Wk 11
IMon 04/12/2023 19 Semester 1 Exams
Mon 11/12/2023 20
IMon 18/12/2023 24 TBC Christmas Vacation
IMon 25/12/2023 22 Christmas Vacation
IMon 01/01/2024 23 Christmas Vacation
IMon 08/01/2024 24 Consolidation and Development Week
IMon 15/01/2024 25 Wk 1 Semester 2
|Mon 22/01/2024 26 Wk 2
[Mon 29/01/2024 27 Wk 3
|Mon 05/02/2024 28 Wk 4
[Mon 12/02/2024 29 Wk 5
|Mon 19/02/2024 30 Wk 6
|Mon 26/02/2024 31 Wk 7
|Mon 0470372024 32 Wk 8
|Mon  11/03/2024 33 Wk 9
[Mon 18/03/2024 34 Wk 10
|Mon 25/03/2024 35 Fri 29.03.24  |wk11
[Mon 01/04/2024 36 Mon 01.04.24 Spring Break
|Mon 08/04/2024 37 Spring Break
IMon 1570472024 38 Semester 2 Exams
|Mon 22/04/2024 39
|Mon 29/04/2024 40
|Mon 06/05/2024 41 Mon 06.05.24
|Mon  13/05/2024 42
|Mon  20/05/2024 43
[Mon 2770572024 44 Mon 27.05.24
|Mon 03/06/2024 45
|Mon  10/06/2024 46
[Mon 17/06/2024 47
|Mon 240672024 48
|[Mon 01/07/2024 49
[Mon 08/07/2024 50 Fri_12.07.24
|Mon  15/07/2024 51 Mon 15.07.24
[Mon  22/07/2024 52
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TIMETABLE FOR WELCOME AND DEVELOPMENT WEEK

There is a separate timetable for the first week of the first semester and it is important you attend. This
week contains revision mathematics classes which are open to all, however those from a Life Science
background are particularly encouraged to attend. These classes are not examined, but should provide
you with the minimum mathematical content required for the MSc.

Welcome and Development Week (Mon 11th - Fri 15th September 2023)
Monday 11/09/2023 Tuesday 12/09/2023 Wednesday 13/09/2023 Thursday 14/09/2023 Friday 15/09/2023
09:00
10:00 Briefoverview of online
platforms
11:00 Drop-in sessions for module
choice
12:00 Module Choice Interviews
(Dept Office)
13:00
14:00 Careers with June
Department Research Cunningham
15:00 Profile Overview Bioeng soc & Student union
(Molly, VP Sports) intro
16:00
Welcome Lecture Social event
17:00
SYNCHRONOUS ACTIVITIES ASYNCHRONOUS ACTIVITIES

Session Delivery Format |Further details Aseries of Mathematics videos and resources will be
Teaching Room, Level 2, available for you to work through in your own time during
Wolfson Building this week

Postgraduate Induction Week for Biomedical Engineering

The timetable for all the modules in the course is to be found at: www.strath.ac.uk/timetables/
Use this link to access the timetable for your modules.

When not in lectures the department expects students to be engaged in private study and
preparation of course assignments.

Please note that Monday 25 September 2023 is a public holiday.
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The following pages detail the individual classes (modules that may be taken as part of the

MSc Prosthetics and Orthotics.

They are in numerical order, according to their class code (beginning BE or 94)

94500
BES00O
BE901
BE903
BE904
BE905
BE906
BE911
BE915
BE916
BE918
BE919
BE920
BE921
BE922
BE925
BE928
BE929
BE930
BE931
BE932
BE933
BE934
BE935
BE936
BE937

MSc Project

Tissue Mechanics

Regenerative Medicine

Cardiovascular Devices

Clinical and Sports Biomechanics

Bio signal Processing and Analysis
Biomaterials and Biocompatibility

Engineering Science

Medical Science for Engineering

Introduction to Biomechanics

Professional Studies in Biomedical Engineering
Research Methodology

The Medical Devices Regulatory Process
Disability and Societal Effects

PgDip Prosthetics and Orthotics Dissertation
Numerical Modelling in Biomedical Engineering
Rehabilitation Technology

Orthotic Management of Neurological Condition B
Orthotic Management of Diabetic Foot B

Hip, Knee and Ankle Disarticulation B

Clinical Governance B

Orthotic Management of Spinal Deformity B
Clinical Gait Analysis B

Upper Limb Prosthetics B

Lower Limb Prosthetic Design B

Paediatric Lower Limb Prosthetics B

Page 24



MODULE DESCRIPTION FORM

94500 Project

Module Registrar: Dr Anthony McGarry Taught To: MSc Prosthetics and Orthotics
Other Lecturers Involved: Credit Weighting: 60 Semester: 3
All BME Academic, Research and Teaching staff

Compulsory/optional/elective class: Compulsory Academic Level: SHE 5

Prerequisites: None

Module Format and Delivery (hours):

Lecture Tutorial Laboratory Project Assignments Private Total
Study

600 600

Educational Aim

This module aims to provide an opportunity for students to experience the challenges and rewards of sustained,
independent study in a topic of their own choice in the general field of prosthetics and orthotics. It will involve
students in a number of processes which include justification of the selected topic; selecting, devising and applying
appropriate methods and techniques; anticipating and solving problems which arise; displaying knowledge of
background literature; and evaluating and reporting the conclusions of the study. The project may take the form of
an extended literature review or involve experimental work. This project work will have been supported by a
compulsory research methods module and specialist knowledge classes throughout the year designed to assist
with technical aspects of methodology and analysis.

Learning Outcomes

On completion of the module the student is expected to be able to:

LO1 Demonstrate a critical understanding of the principal theories, principles and concepts of their chosen
topic field.

LO2 Show autonomy in planning and executing a significant project of research, investigation or development.

LO3 Apply critical analysis, evaluation and interpretation to their own experimental data and/or that of other
published work.

LO4 Effectively communicate and discuss their research with non-specialists, peers, technically adept non-
specialists and specialists in their chosen field.

(UK SPEC suggests no more than 4 learning outcomes per module. Statements must be broad and be syllabus
free and link in with the intended learning outcomes on the programme specifications.)

Syllabus

The module will teach the following:

There is no formal syllabus to this module. Supervisors will guide students through an appropriate research
process.

Assessment of Learning Outcomes

Criteria
For each of the Module Learning Outcomes the following criteria will be used to make judgements on student
learning:

[Note: Criteria break the LO down into ‘teachable’ elements but do not become syllabus orientated i.e. no mention
of CAD package names, components etc.]

LO1 Demonstrate a critical understanding of the principal theories, principles and concepts of their
chosen topic field.

C1 Describe the appropriate theoretical background for their project, including any underlying assumptions.

Cc2 Describe alternative theories/methodologies where appropriate and discuss the differences between
approaches.

C3 Provide a fully-informed justifiable rationale for their research.

LO2 Show autonomy in planning and executing a significant project of research, investigation or
development

C1 Develop an appropriate methodology to examine the research question
Cc2 Execute the developed methodology
C3 Critically appraise the execution of the methodology

LO3 Apply critical analysis, evaluation and interpretation to their own experimental data and/or that of
other published work.
C1 Handle, present and discuss numerical data in an accurate and appropriate manner.
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Cc2 Discuss their analysis in the light of the theoretical framework.

LO4 Effectively communicate and discuss their research with non-specialists, peers, technically adept
non-specialists and specialists in their chosen field.

C1 Use a good standard of written and verbal technical English.
Cc2 Explain complex technological and scientific concepts with clarity of expression.
C3 Discuss and justify the written thesis.

The standards set for each criterion per Module Learning Outcome to achieve a pass grade are indicated on the
assessment sheet for all assessment.

Principles of Assessment and Feedback

Regular student-supervisor meetings will deliver regular high quality feedback on progress (2) providing ample
opportunity for students to understand and to attain the expected level of achievement (3). Students will be working
within a project area of their choice (8) maintaining motivation and interest in their work. Whilst independent, a
healthy research buzz within the Bioengineering Unit provides a motivational learning community (10) with peer-
peer encouragement and support in addition to that from the supervisor.

Assessment Method(s) Including Percentage Breakdown and Duration of Exams

Examination Coursework Project
Number Duration Weighting Number Weighting Number Weighting
1 30% 1 70%
LO1-LO4 LO1-LO4

Indicate which learning outcomes (LO1, LO2 etc) are to be assessed by exam / coursework / project as required.

Coursework / Submissions deadlines:

Thesis submission deadline is mid-August. An oral examination will take place in early September. The viva will
start with a short poster presentation of the main research findings by the student to the examiners.

Resit Examination Procedures:
Students who fail to provide a satisfactory project at the first attempt will be asked to do corrections and to resubmit
within an agreed timescale.

PLEASE NOTE:
Students need to gain a summative mark of 50% to pass the module.

Recommended Reading:

Individual supervisors will recommend initial reading. It is then up to the student to direct themselves in collating the
appropriate literature.

Additional Student Feedback:

Feedback will be provided throughout the project with regular meetings scheduled with project supervisors.

Page 26




MODULE DESCRIPTION FORM

BE900 Tissue Mechanics

Module Registrar: Dr Philip Riches Taught To: MSc Prosthetics and Orthotics
Other Lecturers Involved: Credit Weighting: 10 Semester: 1
Compulsory/optional/elective class: None Academic Level: 5

Prerequisites:

Module Format and Delivery (hours):

Lecture Tutorial Laboratory Project Assignments | Private Study Total

12 12 12 12 52 100

Educational Aim

This module aims to provide an introduction to the mathematical theory of time-dependent mechanical properties
of human tissue, i.e. viscoelasticity and poroelasticity. Finite Element modelling will be used to demonstrate tissue
behaviour in a variety of loading scenarios. A group project of a specific tissue will enhance understanding of the
application of the learned theory and demonstrate the state-of-the-art experimental techniques in the field.

Learning Outcomes

On completion of the module the student is expected to be able to:

LO1 construct and discuss the relationship between the mechanical functioning and the microstructure of the
main tissues of the body.

LO2 Understand two linear theories of time dependency in describing tissue behaviour and implement the two
theories in a finite element analysis package to elucidate tissue behaviour.

LO3 Search, collate and digest current literature on the mechanical properties of tissue.

LO4 Critically appraise current experimental and modelling approaches to the above tissues.

(UK SPEC suggests no more than 4 learning outcomes per module. Statements must be broad and be syllabus
free and link in with the intended learning outcomes on the programme specifications.)

Syllabus

The module will teach the following:

Linear viscoelasticity theory as applied to biological tissue

Linear biphasic (poroelasticity) theory as applied to biological tissue

The implementation of these material behaviours in a finite element package
Group project of the mechanical behaviour of a specified tissue

Assessment of Learning Outcomes

Criteria
For each of the Module Learning Outcomes the following criteria will be used to make judgements on student
learning:

[Note: Criteria break the LO down into ‘teachable’ elements but do not become syllabus orientated i.e. no mention
of CAD package names, components etc.]

LO1 Describe the relationship between the mechanical functioning and the microstructure of the main tissues of
the body.

Cl Describe the relationship between the mechanical functioning and the microstructure of compact and
trabecular bone.

C2 Describe the relationship between the mechanical functioning and the microstructure of articular cartilage.
C3  Describe the relationship between the mechanical functioning and the microstructure of ligaments.

LO2 Understand two linear theories of time dependency in describing tissue behaviour and implement the two
theories in a finite element analysis package to elucidate tissue behaviour

C1l devise and solve simple linear viscoelastic analogue models

C2 understand the derivation of poroelasticity and analyse its equilibrium behaviour

C3  Be able to implement the material models in computer models and interpret their time dependent behaviour.
LO3 Search, collate and digest current literature on the mechanical properties of tissue.

Cl1 Be able to identify pertinent research literature regarding a specific question in this field.

C2 Understand and contextualise the literature within the development of understanding in this area.
LO4 Critically appraise current experimental and modelling approaches to the above tissues.

Cl Demonstrate a critical knowledge in a single tissue.
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The standards set for each criterion per Module Learning Outcome to achieve a pass grade are indicated on the
assessment sheet for all assessment.

Principles of Assessment and Feedback

The University’s Assessment and Feedback Policy can be found at: www.strath.ac.uk/staff/policies/academic/
Specific details relating to this class are as follows:-

One exam, one piece of coursework (computer laboratory write up) and one presentation (research synthesis and
critique) will be used for assessment purposes. The weighting of each assessment will be between 20% and 60%
and chosen by each student, adding up to 100%. Thus the assessment will be completely individualised and shaped
by each student.

Assessment Method(s) Including Percentage Breakdown and Duration of Exams

Examination Coursework Project
Number Duration Weighting Number Weighting Number Weighting
1 1 hour 20-60 2 20-60
LO1, LO2, LO4 LO1-LO4

Indicate which learning outcomes (LO1, LO2 etc) are to be assessed by exam/coursework/project as required.

Coursework / Submissions deadlines:
Lab report week 9. Presentation week 11 (semester 2)

Resit Examination Procedures:
Exam Only

PLEASE NOTE:

Students need to gain a summative mark of 50% to pass the module. Students who fail the module at the first
attempt will be re-examined during the August diet. This re-examination will consist entirely of exam and
coursework.

Recommended Reading:

Nigg B., Herzog W. Eds. (1999) Biomechanics of the musculoskeletal system. John Wiley & Sons
Cowin SC, Doty SB (2007) Tissue Mechanics, Springer

Some up to date research articles will be provided for class discussions and students will be expected to find many
more.

Additional Student Feedback:
(Please specify details of when additional feedback will be provided)

Wednesday, Weeks 6 and 11 Semester 2.
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MODULE DESCRIPTION FORM

BE901 Regenerative Medicine and Tissue Engineering

Dr Peter Childs

Module Registrar:

Taught To: MSc/PgDip/PGCert

Biomedical Engineering

Other Lecturers Involved: Dr Christopher McCormick
Guest lecturers

Credit Weighting: 10 Semester: 2

Compulsory/optional/elective class: Optional

Academic Level: SHE 5

Prerequisites: BE915 Medical Science or a Life Sciences Degree

Module Format and Delivery (hours):

Lecture

Tutorial

Laboratory

Project

Assignments

Private Study

Total

24

2

24

50

100

Educational Aim

To describe the development and advances in regenerative medicine/repair medicine in terms of:

Source of cells

Cell expansion/seeding and bioreactor technology

Tissue scaffolds: design criteria, fabrication and characterisation
Clinical status of replacement tissues and organs

Learning Outcomes

On completion of the module the student is expected to be able to:

LO1

LO2

LO3

LO4

Appreciate the difficulties in sourcing a suitable supply of cells to produce artificial organs and tissues.

Understand the importance of mass transfer and membrane transport in relation to cell expansion and the
design of bioreactors in general.

Know the characteristics required of materials used for scaffolds in tissue engineering, and how their
physical properties can be measured.

Have discovered the most recent advances in regeneration and repair of cartilage; skin; pancreas; liver;
neural tissue and retina.

(UK SPEC suggests no more than 4 learning outcomes per module. Statements must be broad and be syllabus
free and link in with the intended learning outcomes on the programme specifications.)

Syllabus

The module will teach the following:

Sources of cells for tissue replacement and repair — primary and immortalised cells and stem cells.
Differentiation of stem cells into functional tissue cells in vitro and in vivo.

Bioreactor technology and design, including principles of mass transfer, oxygenation and the supply of
nutrients and removal of waste products; membrane transport.

Scaffolds for 2-D and 3-D tissue engineering- effects of surface chemistry and physical properties on
adhesion; porosity and its effect on cell distribution and vascularisation.

Mechanical characterisation of engineered tissues.

Advances in the replacement of organs and tissues including— cartilage; skin; pancreas; liver; neural
tissues and retina.

Assessment of Learning Outcomes

Criteria
For each of the Module Learning Outcomes the following criteria will be used to make judgements on student
learning:

[Note: Criteria break the LO down into ‘teachable’ elements but do not become syllabus orientated i.e. no mention
of CAD package names, components etc.]

LO1
C1
Cc2

LO2

C1
Cc2
C3

LO3

Appreciate the difficulties in sourcing a suitable supply of cells to produce artificial organs and tissues.
Know the different options for supply of cells and their advantages and limitations.
Understand the sources for stem cells and their advantages and limitations.

Understand the importance of mass transfer, oxygen and nutrition supply, and membrane transport in the
design of bioreactors.

Understand the process of mass transfer and how it is affected by diffusion and convection.

Be aware of how oxygen and nutrients are supplied to bioreactor environments.

Understand basic membrane transport processes.

Know the characteristics required of materials used as scaffolds in tissue engineering, and how their physical
properties can be measured.
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Cl Appreciate how cell adhesion to materials can be influenced by chemical and physical properties of
materials, and the conditions under which cells/materials are cultured in vitro.

C2  Know how the mechanical properties of engineered tissues can be measured, and manipulated.

C3  Understand the importance of porosity and interconnectivity in scaffolds.

LO4 Have discovered the most recent advances in replacement/repair of cartilage; skin; pancreas; liver; neural
tissue and retina.

Cl1 Know the anatomy, physiology and function of the tissues which are being repaired.

C2 Learn about the source of cells to be used and the options for scaffolds available for each tissue/organ.

C3  Appreciate the stage of development of the engineered tissues aiming towards clinical therapy.

The standards set for each criterion per Module Learning Outcome to achieve a pass grade are indicated on the
assessment sheet for all assessment.

Principles of Assessment and Feedback

The University’s Assessment and Feedback Policy can be found at: www.strath.ac.uk/staff/policies/academic/
Specific details relating to this class are as follows:

The lecturers will interact, and actively discuss and debate topics, with the students. High quality feedback will be
provided to encourage students to correct their work and develop their ideas. Students will be encouraged to take
the time and put in the effort to learn about the field. Student feedback will be sought to improve content and style
of the course.

Assessment Method(s) Including Percentage Breakdown and Duration of Exams

Examination Group Project
Number Duration Weighting Number Weighting
1 2 hours 60 1 40
LO1-LO4 LO1-LO4

Indicate which learning outcomes (LO1, LO2 etc) are to be assessed by exam/coursework/project as required.

Coursework / Submissions deadlines:
Group Project Presentation task will be set in week 4, with presentations delivered during week 6.

Resit Examination Procedures:

Failed coursework shall be submitted prior to a resit at the next available exam diet. Failed examinations will be
attempted again at the August resit diet.

PLEASE NOTE:
Students need to gain a summative mark of 50% to pass the module. Students who fail the module at the
first attempt will be re-examined during the August diet. This re-examination will consist entirely of exam.

Recommended Reading:

Journal papers will be used to illustrate the most recent advances in regeneration and repair of tissues in animals
and humans. The most recent literature review articles will be used to provide state-of —the- art information on the
topics.

Additional Student Feedback:

(Please specify details of when additional feedback will be provided)

Feedback on summative assignments will be provided within three weeks of submission. Feedback will also be
provided through supported tutorial activities. Peer to peer feedback will be encouraged.
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MODULE DESCRIPTION FORM

BE903 Cardiovascular Devices

Module Registrar: Dr Craig Robertson Taught To: MSc Prosthetics and Orthotics

Other Lecturers Involved: Credit Weighting: 10 Semester: 1

Professor Terence Gourlay, Mr Mark Danton (Royal
Hospital for Sick Children), Mr Nawwar Al Attar,

Mrs Ida Torrance and Prof Keith Oldroyd (Golden Jubilee),
Prof Will Shu, Dr Asimina Kazakidi, Dr Monica Rozeik,

Dr Chris McCormick and Dr Wei Yao

Compulsory/optional/elective class: Optional Academic Level: SHE 5

Prerequisites:

Module Format and Delivery (hours):

Lectures Tutorial Laboratory Project Assignment Private Study Total

30 40 30 100

Educational Aim

This module aims to:
e Give students a broad overview of cardiovascular devices used in the clinical setting for the treatment of
a range of clinical conditions.
e Demonstrate and develop an understanding of the clinical, design and regulatory challenges involved in
developing devices for this clinical sector.
e Offer some insight into the pathologies underlying the need for cardiovascular device technologies.

Learning Outcomes

On completion of the module the student is expected to be able to:

LO1 Understand the important elements of cardiopulmonary bypass and support systems.

LO2 Recognise the challenges, in terms of biocompatibility, associated with implantable and extracorporeal
cardiovascular devices.

LO3 Understand the different and emerging valve replacement options available to clinicians

LO4 Understand the different technologies for heart failure, including minimally invasive interventions, the
repair of congenital heart lesions and the role of the cardiac ITU.

(UK SPEC suggests no more than 4 learning outcomes per module. Statements must be broad and be syllabus
free and link in with the intended learning outcomes on the programme specifications.)

Syllabus

The module will teach the following:

e The history and principals of Cardiopulmonary Bypass (CPB)

e The design, development and clinical applications of Extracorporeal Membrane Oxygenation (ECMO).

e The history and design of conventional artificial heart valves and transcatheter aortic valve implantation
(TAVI).

e The challenges and advantages of the percutaneous approach to heart valve replacement.

e The history, current status and clinical challenges associated with the use of ventricular assist devices
(VADs)

e Robotic heart surgery

e Vascular regenerative techniques

¢ Mathematical modelling of the cardiovascular system

e History, current status and future of cardiovascular stents.

e Aspects of safety related to the clinical use of cardiovascular devices.

¢ Anindividual assignment based on a cardiovascular device clinical application.

Assessment of Learning Outcomes

Criteria
For each of the Module Learning Outcomes the following criteria will be used to make judgements on student
learning:

[Note: Criteria break the LO down into ‘teachable’ elements but do not become syllabus orientated i.e. no mention
of CAD package names, components etc.]

LO1 Understand the important elements of cardiopulmonary bypass and support systems

C1 Describe the main components of a CPB system and the equations used to calculate heat and oxygen
transfer in a counter-current device.

Cc2 Explain the difference between CPB and ECMO with reference to the technologies employed.

C3 Describe the devices and techniques employed to ensure safe use of CPB and ECMO technologies.
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LO2 Recognise the challenges, in terms of biocompatibility, associated with implantable and extracorporeal
cardiovascular devices.

C1 Explain the in terms of blood/tissue/biomaterial contact, the inflammatory response to cardiovascular
devices.

Cc2 Describe the techniques employed to enhance biocompatibility of cardiovascular devices.

C3 Explain the major clinical effects of bio-incompatibility in patients undergoing ECMO procedures.

LO3 Understand the different valve replacement options available to clinicians.

C1 Describe the different types of conventional artificial heart valves.

Cc2 Describe the different types of percutaneous artificial heart valves including TAVI.

C3 Describe the limitations, advantages and drivers associated with the development and deployment of

percutaneous heart valves.

LO4 Understand the different technologies for heart failure, including minimally invasive interventions, the
repair of congenital heart lesions and the role of the cardiac ITU

C1 Describe the different types of technologies for heart failure, with an understanding of specific minimally
invasive interventions

Cc2 Explain the different techniques used for the repair of congenital heart lesions and their clinical outcomes.

C3 For a given clinical condition, select the appropriate surgical intervention and mode of use.

The standards set for each criterion per Module Learning Outcome to achieve a pass grade are indicated on the
assessment sheet for all assessment.

Principles of Assessment and Feedback
The University’s Assessment and Feedback Policy can be found at: www.strath.ac.uk/staff/policies/academic/
Please state briefly how these are incorporated in this module.

Student feedback will be obtained through interaction during tutorial sessions associated with the project work.
Examination will be by closed book examination, but further assessment will be undertaken through assessment
of assignments and individual project reports.

Assessment Method(s) Including Percentage Breakdown and Duration of Exams

Examination Coursework
Number Duration Weighting Number Weighting
1 2 hours 70% 1 30%
LO1-LO4 LO1-LO3

Indicate which learning outcomes (LO1, LO2 etc) are to be assessed by exam/coursework/project as required.

Coursework / Submissions deadlines:
One coursework assignment will be set in week 4 with submission in week 10.

Resit Examination Procedures:
Examination only.
PLEASE NOTE:

Students need to gain a summative mark of 50% to pass the module. Students who fail the module at the
first attempt will be re-examined during the August diet. For details of this re-examination see above.

Recommended Reading:

Materials and Devices of the Cardiovascular System.(Gourlay and Black eds). Woodhead Publishing Ltd,
Cambridge, UK

Minimized Cardiopulmonary Bypass: Technologies and Applications (Gourlay and Gunaydin eds). Woodhead
Publishing Ltd, Cambridge, UK

Additional Student Feedback:

(Please specify details of when additional feedback will be provided)

Weeks 6 and 11
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MODULE DESCRIPTION FORM

BE904 Clinical and Sports Biomechanics

Module Registrar: Dr. Andy Kerr Taught To: MSc Prosthetics and Orthotics

Other Lecturers Involved: Semester: 2

Professor Phil Rowe, Dr Craig Childs and visiting lecturers

Credit Weighting: 10

Compulsory/optional/elective class: Optional Academic Level: SHE 5

Prerequisites: BE916 Introduction to Biomechanics

Module Format and Delivery (hours):

Lecture Tutorial Laboratory Project Assignments | Private Study Total

14 7 12 7 20 40 100

Educational Aim

This module aims to provide the student with the ability to appraise the role of biomechanics and biomechanical
measurement techniques in the physical rehabilitation of movement disorders and sports performance.

Learning Outcomes

On completion of the module the student is expected to be able to:
LO1 Employ biomechanical principles to assess qualitatively clinical and sports related performance.

LO2 To appraise different biomechanical measurement technologies and to compare their strengths and
weaknesses in different measurement settings.

LO3 To evaluate the role of biomechanics in the rehabilitation of movement disorders and sports injuries.

LO4 Evaluate the role of biomechanics in understanding clinical and sports practice and judge its likely impact
on the design of medical, rehabilitation, and sports technology and on the design, implementation and
evaluation of rehabilitation technology services.

(UK SPEC suggests no more than 4 learning outcomes per module. Statements must be broad and be syllabus
free and link in with the intended learning outcomes on the programme specifications.)

Syllabus

The module will teach the following:

Motor control

Principles of rehabilitation

Neurological control of movement

Nine things to measure in relation to movement
Measurement equipment deployed in biomechanics
Measurement properties

Measuring movement outside the lab

3D motion capture

3D biomechanics and surgery in cerebral palsy
Robotic rehabilitation

Sports performance and enhancement

Assessment of Learning Outcomes

Criteria
For each of the Module Learning Outcomes the following criteria will be used to make judgements on student
learning:

[Note: Criteria break the LO down into ‘teachable’ elements but do not become syllabus orientated i.e. no mention
of CAD package names, components etc.]

LO1 Employ biomechanical principles to assess qualitatively clinical and sports related performance.

C1 Comprehend and apply the concepts of forces, moments, displacement, velocity & acceleration in both
linear and angular contexts

Cc2 Create suitable qualitative analyses of clinical and sports related tasks.

C3 Construct suitable analytical solutions for these problems using words and pictures.

LO2 To appraise different biomechanical measurement technologies and to compare their strengths and
weaknesses in different measurement settings.

C1 To comprehend the different types and complexities of biomechanical measurement technologies and
what their record.

Cc2 To deploy suitable biomechanical measurement techniques in an efficient manner to relevant movement
issues using judgement as to the best tool for the job.

C3 To evaluate the results of these measurement techniques and interpret their implications for human

movement and health.
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LO3 To evaluate the role of biomechanics in the rehabilitation of movement disorders and sports injuries.

C1 To comprehend the biomechanical consequences of loading on the musculo-skeletal system.

Cc2 To appraise the potential for biomechanics to enhance rehabilitation.

C3 To comment knowledgeably on the potential for technology to enhance rehabilitation

LO4 Evaluate the role of biomechanics in understanding clinical and sports practice and judge its likely impact
on the design of medical, rehabilitation, and sports technology and on the design, implementation and
evaluation of rehabilitation technology services.

C1 To appraise the role biomechanics has played in the understanding of clinical practice and sport
performance.

Cc2 To appraise the role biomechanics has played in advancing clinical practice and sports.

C3 To estimate its likely future impact on clinical practice and sports.

The standards set for each criterion per Module Learning Outcome to achieve a pass grade are indicated on the
assessment sheet for all assessment.

Principles of Assessment and Feedback

The University’s Assessment and Feedback Policy can be found at: www.strath.ac.uk/staff/policies/academic/
Specific details relating to this class are as follows:

An e-learning myplace website will be used to facilitate learning, assessment and feedback. The website will include
all teaching material, PowerPoint copies of lectures, examples and solutions, a previous exam paper with answers
and suggested links to other learning resources. The website will also include pre module revision information and
suggestions for further reading. Assignments will be directly relevant to current material and a feedback sheet
giving the marks will be used to return performance to students. Interaction between staff and students and dialogue
relating to delivered material will be encouraged in lectures and laboratories and an online chat facility will be
included in the web package. Clear instructions will be given to students regarding the assignments in both written
and verbal format.

Assessment Method(s) Including Percentage Breakdown and Duration of Exams

Examination Coursework Project
Number Duration Weighting Number Weighting Number Weighting
1 50 1 50
LO1-LO4 LO1-LO4

Indicate which learning outcomes (LO1, LO2 etc) are to be assessed by exam/coursework/project as required.

Coursework / Submissions deadlines:

The class will be taught over 11 weeks of semester 2
Assignment (group activity) presented during week 6
Assignment 2 submitted during exam period

Resit Examination Procedures:
Coursework resubmission prior to August exam Diet.

PLEASE NOTE:

Students need to gain a summative mark of 50% to pass the module. Students who fail the module at the
first attempt will be re-examined during the August diet. This re-examination will consist entirely of
coursework.

Recommended Reading:

An Introduction to Human Movement and Biomechanics, 7th Edition, Andrew Kerr and Philip Rowe (2019) ISBN
9780702062360

Functional human movement: measurement and analysis

Brian R Durward; Gillian D Baer; Philip J Rowe

Oxford; Boston, Mass: Butterworth-Heinemann 1999

Biomechanics and motor control of human movement

David A. Winter 1930-

3rd ed. New Jersey : John Wiley & Sons 2004

Additional Student Feedback:

(Please specify details of when additional feedback will be provided)

There will be an opportunity for students to gain feedback halfway through the module by presenting and receiving
formative feedback on a group presentation

Session: Feedback on the final assessment will also be given electronically through the module myplace e-learning
package following the relevant exam board.
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MODULE DESCRIPTION FORM

BE905 Biosignal Processing and Analysis

Module Registrar: Dr David Li Taught To: MSc Prosthetics and Orthotics
Other Lecturers Involved: Credit Weighting: 10 Semester: 2
Compulsory/optional/elective class: Optional Academic Level: SHE5

Prerequisites: Mathematics and Physics (Higher)

Module Format and Delivery (hours):

Lecture Tutorial Laboratory Project Assignments Private Study Total
Non-
30 hours compulsory 60 hours 90 hours

Educational Aim

This module aims to familiarise students with the fundamentals and concepts of signals and systems (both
continuous-time and discrete-time), and to develop a framework for processing and analysing a variety of biomedical
signals and images, including electromyography, electrocardiograms (ECGs) and magnetic resonance images.
Students will also develop valuable signal/image processing skills, through non-compulsory self-study laboratory
exercises.

Learning Outcomes

On completion of the module the student is expected to be able to:
LO1 Understand the origin and nature of bio signals.

LO2 Have the necessary theoretical background to comprehend many important bio signal processing
concepts.

LO3 Relate to important advanced bio signal processing techniques

LO4 Have the necessary practical experience to implement a large variety of algorithms and techniques (non-
compulsory self-study laboratory exercises).

(UK SPEC suggests no more than 4 learning outcomes per module. Statements must be broad and be syllabus free
and link in with the intended learning outcomes on the programme specifications.)

Syllabus

The module will teach the following:

1. Signals and Systems: Background, Fourier Analysis, Laplace Transform, Data Conversion, Z-Transform,
Examples.

2. Digital Filters: Introduction, Finite impulse response (FIR) and infinite impulse response (lIR) filters,
Realisations, Frequency response, Generic design procedure, Frequency domain representations,
Discrete Fourier series and discrete-time Fourier transform (DTFT), FIR digital filter design, Linear phase,
Window design method, Examples.

3. Discrete Fourier Transform (DFT): Motivation, Derivation, Properties, Fast Fourier transform (FFT),
Decimation-in-time algorithm, Bit reversal, Decimation-in-frequency algorithm, Examples.

4. Image Processing: Basics of medical imaging including MRI, CT, SPECT, PET and ultrasound, Image
transforms, Image enhancement, Low-pass and high-pass 2-D filters, Histogram equalisation, Image
segmentation, Examples.

5. Introduction to Advanced Techniques: Adaptive filtering, Artificial Neural Networks (ANNSs), Time frequency
analysis, Non-linear processing, Telemedicine, Data compression, Biosignal applications.

6. Biosignal Processing: Electrocardiograms (ECGs), Seismocardiograms, Electroencephalograms (EEGS),
Event-related potentials (ERPs), Sleep apnea, Diabetes, Medical ultrasound, Radiotherapy treatment
planning.

Assessment of Learning Outcomes

Criteria
For each of the Module Learning Outcomes the following criteria will be used to make judgements on student
learning:

[Note: Criteria break the LO down into ‘teachable’ elements but do not become syllabus orientated i.e. no mention
of CAD package names, components etc.]
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LO1 Understand the origin and nature of bio signals.

C1 Describe the physiological basis for the main bio signals.

Cc2 qualitatively describe the expected “normal” bio signal.

C3 qualitatively describe the effect of health status on the bio signal.

LO2 Have the necessary theoretical background to comprehend many important bio signal processing
concepts.

C1 Be able to name and describe the purpose of various bio signal processing techniques. C2 Know
when it is appropriate to apply each technique.

LO3 Relate to important advanced bio signal processing techniques.

C1 Describe qualitatively some advanced examples of bio signal processing.

C2 Qualitatively discuss the importance and role of advanced bio signal processing in their field.

LO4 Have the necessary practical experience to implement a large variety of algorithms and techniques.
C1 Describe the effect on the bio signal, using pre-written numerical routines.

The standards set for each criterion per Module Learning Outcome to achieve a pass grade are indicated on the
assessment sheet for all assessment.

Principles of Assessment and Feedback
The University’s Assessment and Feedback Policy can be found at:www.strath.ac.uk/staff/policies/academic/
Please state briefly how these are incorporated in this module.

Students will be assessed midway through the module. This assessment will constitute 30% of the total mark
Students will get timely formative and summative feedback on their performance.

Students will be given opportunity at the end of the module for further feedback.

Assessment Method(s) Including Percentage Breakdown and Duration of Exams

Examination Coursework Project
Number Duration Weighting Number Weighting Number Weighting
2 lhr&2hrs 30% & 70%
LO1-LO4

Indicate which learning outcomes (LO1, LO2 etc) are to be assessed by exam/coursework/project as required.

Coursework / Submissions deadlines: N/A.

Resit Examination Procedures: Exam
diet in August.
PLEASE NOTE:

Students need to gain a summative mark of 50% to pass the module. Students who fail the module at the
first attempt will be re-examined during the August diet. This re-examination will consist entirely of exam.

Recommended Reading:

Ambardar, A., 1999, Analog and Digital Signal Processing (2" Ed.), Brooks/Cole.

Denbigh, P.N., 1998, System Analysis and Signal Processing, Addison-Wesley.

Ifeachor, E.C. & B.W. Jervis, Digital Signal Processing: A Practical Approach (2" Ed.), Pearson Prentice Hall.
Ludeman, L.C., 1987, Fundamentals of Digital Signal Processing, Wiley.

Lynn, P.A. & W. Fuerst, 1994, Introductory Digital Signal Processing with Computer Applications (2" Ed),
Wiley.

6. McClellan, J.H., R.W. Schafer & M.A. Yoder, 2003, Signal Processing First, Pearson Prentice Hall.

Additional Student Feedback:
(Please specify details of when additional feedback will be provided)

agrONPRE
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MODULE DESCRIPTION FORM

BE906 Biomaterials and Biocompatibility

Module Registrar: Dr Christopher McCormick Taught To: MSc Prosthetics and Orthotics

Other Lecturers Involved: Prof MH Grant, Dr Milovan Credit Weighting: 10 Semester: 2
Cardona (BME), Drs A McLaren and A Toumpis
(Mechanical & Aerospace Engineering)

Compulsory/optional/elective class: Optional Academic Level: SHE 5

Prerequisites: None

Module Format and Delivery (hours):

Lecture Tutorial Laboratory Project Assignments | Private Study Total

31 9 12 48 100

Educational Aim

This module aims to:

e Provide fundamental information on the properties of synthetic biomaterials, and how these are evaluated
experimentally and from the literature

e  Outline how material properties are influenced by methods of processing

e Explore with the aid of appropriate examples what is meant by biocompatibility; provide an overview of the
host responses to and interactions with biomaterials, and how these interactions are assessed and
influenced by surface properties

e Introduce the principles of toxicology, identify the major toxic interactions with foreign chemicals and the
protective mechanisms which enable us to survive most toxic insults. Assessment of the safety of materials
according to the International Standards will be discussed.

Learning Outcomes

On completion of the module the student is expected to be able to:

LO1 Understand the relationship between structure of metals & ceramics and their behaviour as a basis for
materials selection in biomedical applications.

LO2 Have a good understanding of the concept of biocompatibility as it relates to materials for implantation
into different systems of the body; and of the interactions of tissues and body fluids with materials.

LO3 Be able to identify appropriate methods to assess biocompatibility, and to understand the relevance and
limitations of those assessment procedures to clinical outcomes.

LO4  Understand how to assess and quantify toxic responses to foreign chemicals.

(UK SPEC suggests no more than 4 learning outcomes per module. Statements must be broad and be syllabus
free and link in with the intended learning outcomes on the programme specifications.)

Syllabus

The approach to metal, ceramic, composite and polymer engineering will be to integrate the description of materials
in terms of their basic behaviour (brittle, ductile, plastic, elastic, viscoelastic) applied to Biomedical Engineering
applications. The basic understanding will be established through examples with back-up software which will cover
materials science in an interactive programme.

Manufacture of artefacts will be described in terms of basic materials behaviour governing the methods of
fabrication and the consequences for use of those processing routes. Links between the properties of the materials
considered, their selection, and processing will be made with reference to examples and demonstrations taken
from Biomedical Engineering applications.

The concept of biocompatibility will be introduced with reference to the historical uses of materials in medicine, and
the many successes and failures in clinical practice. The view that biocompatibility is akin to inertness will be
challenged by citing examples of materials that illicit specific responses that are appropriate for their intended
application, and the specific requirements of materials for use in cardiovascular applications, Tissue Engineering
and Regenerative Medicine.

Toxicology: Quantification of toxic responses; in vitro and in vivo testing for toxicity; safety evaluation of materials
according to the International Standards; mechanisms of toxicity and protective mechanisms of the body;
inflammation; carcinogenesis; effect of the tissues and body fluids on materials.

Assessment of Learning Outcomes

Criteria

For each of the Module Learning Outcomes the following criteria will be used to make judgements on student
learning:

LO1 Understand the relationship between structure of metals & ceramics and their behaviour as a basis for
materials selection in biomedical applications.
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C1 Identify the types of bonding present in metals and ceramics, and explain how material structure and
processing influences those properties;

C2 Ability to perform basic calculations of material strength, elastic modulus, etc., for each class of
material.

LO2 Good understanding of the concept of biocompatibility as it relates to materials for implantation into
different systems of the body; and of the interactions of tissues and body fluids with materials.
C1 Ability to explain the nature of the interactions between tissues and body fluids (e.g. blood) on
materials, both acute and chronic; and
C2 The manner in which surfaces properties in particular influence protein-cell-biomaterial interactions at
the tissue interface.

LO3 Identify appropriate methods to assess biocompatibility, and to understand the relevance and limitations of
those assessment procedures to clinical outcomes.
C1 Describe methods used to assess blood-biomaterial biocompatibility: in vitro, ex vivo, in vivo; and
C2 Explain the relevance and limitations of these assessment procedures in predicting device
performance.

LO4 Understand how to assess and quantify toxic responses to foreign chemicals.
C1 Describe mechanisms of toxicity and protective mechanisms of the body.
C2 Detail in vitro and in vivo testing for toxicity.
C3 Cite the relevant International Standards that apply.

The standards set for each criterion per Module Learning Outcome to achieve a pass grade are indicated on the
assessment sheet for all assessment.

Principles of Assessment and Feedback

The University’s Assessment and Feedback Policy can be found at: www.strath.ac.uk/staff/policies/academic/
Specific details relating to this class are as follows:

The module comprises a combination of summative and formative assessments, making full use of the University’s
Virtual Learning Environment ‘Myplace’; the software will be used also to promote interaction between individual
students and their tutors, and to tailor feedback on performance to individual students. Likewise, student feedback
will be sought to improve both content and delivery of the course.

Assessment Method(s) Including Percentage Breakdown and Duration of Exams

Examination Coursework Project
Number Duration Weighting Number Weighting Number Weighting
1 2 70% 1 30%
LO1-LO4 LO1-LO4

Indicate which learning outcomes (LO1, LO2 etc) are to be assessed by exam/coursework/project as required.

Coursework / Submissions deadlines:

Coursework set in week 5 and submitted in week 11 (semester 2). The assignment will make use of the materials
selection software package CES Edupack, available to students of the University on site licence.

Resit Examination Procedures:
Examination.

PLEASE NOTE:
Students need to gain a summative mark of 50% to pass the module. Students who fail the module at the
first attempt will be re-examined during the August diet. This re-examination will consist entirely of exam.

Recommended Reading:

Callister WD, Materials Science & Engineering (Wiley: New York)

Young RJ and Lovell PA, Introduction to Polymers (CRC Press, Boca Raton, FL, USA)

McCrum NG, Buckley CP, Bucknall CB, Principles of Polymer Engineering (Oxford University Press)
Park JB and Lakes RS, Biomaterials - An Introduction (Plenum Press, New York)

Pruitt LA and Chakravartula AM, Mechanics of Biomaterials: fundamental principles for implant design (Cambridge
University Press), 2011 (electronic access)

Ratner (ed), Biomaterials Sciences: an introduction to materials in medicine (Elsevier Academic Press) 3 edition
(electronic access)

Dee KC, Puleo DA, Bizios R ‘An introduction to tissue-biomaterial interactions’ (John Wiley & Sons)
JA Timbrell 'Introduction to Toxicology' (Taylor & Francis)

Additional Student Feedback:

(Please specify details of when additional feedback will be provided)

Via MyPlace
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MODULE DESCRIPTION FORM

BE911 Engineering Science

Module Registrar: Dr Christopher McCormick Taught To: MSc Prosthetics and Orthotics

Other Lecturers Involved: Credit Weighting: 20 Semester: 1
Prof Stuart Reid, Dr Mario Giardini and
Mr Stephan Solomonidis

Compulsory/optional/elective class: Compulsory for Academic Level: 5
students without and Engineering background.

Prerequisites: None

Module Format and Delivery (hours):

Lecture Tutorial Laboratory Project Assignments | Private Study Total

40 40 60 60 200

Educational Aim

This module aims to provide instruction in the areas of fundamental engineering (mechanics of rigid bodies,
mechanics of deformable bodies, mechanics of fluids and electronics) for life scientists who have no formal
education in the engineering sciences.

Learning Outcomes

On completion of the module the student is expected to be able to:

LO1 Demonstrate knowledge and understanding of rigid body mechanics.

LO2 Demonstrate knowledge and understanding of the mechanics of materials.
LO3 Demonstrate knowledge and understanding of fluid mechanics.

LO4 Demonstrate knowledge and understanding of electronics.

(UK SPEC suggests no more than 4 learning outcomes per module. Statements must be broad and be syllabus
free and link in with the intended learning outcomes on the programme specifications.)

Syllabus

The module will teach the following:

Section 1 Mechanics of Rigid Bodies

Basic concepts — Force, moment, equilibrium

Free body diagrams, force components, acceleration

Friction, 3-D moments

Angular motion, centrifugal force, moment of inertia

Momentum, impulse, work done

Differentiation/integration. Work, energy, power

Jump laboratory — demonstration/data collection. Analysis of jump forces and impulse

Section 2 Mechanics of Deformable Bodies

Tension and Compression

Stress, strain; stress-strain relationships; elastic and plastic deformations; Young’s modulus.

Yield stress, proof stress, ultimate tensile stress. Poisson’s ratio. Analysis of compound bars. Tensile test
laboratory.

Shear loading and torsion

Shear stress and strain; modulus of rigidity, shear strength.

Torsion of circular bars, angle of twist; polar moment of area, Analysis of compound shafts.

Bending of Beams

Bending moment and shear force distribution in beams. Calculation of bending stresses and strains, centroids
and second moment of areas. Deflection of beams.

Design considerations

Failure and safety. Modes of failure. Ductile and brittle materials. Metal fatigue.

Section 3 Mechanics of Fluids

Fluids and their properties

Definitions, shear stress in a moving fluid, Newtonian and non-Newtonian fluids, viscosity.

Fluid properties — density, temperature effect on viscosity, surface tension, contact angle.

Fluid Statics

Pressure — Pascal’s law for pressure at a point, variation in pressure within a static fluid.

Pressure and head. Pressure measurement techniques.

Fluid Dynamics

Basic concepts — uniform and steady flow, streamlines and stream tubes, laminar and turbulent flow, Reynolds
number

Conservation of mass and energy in flow systems. Force-momentum equation. Bernoulli’'s equation. Analysis of
flow in tubes — Poiseuille equation. Measurement of viscosity

Rheology of Blood

Factors affecting blood viscosity. Blood flow in capillaries, the Fahraeus-Lindqgvist effect.
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Section 4 Electronics

The Nature of Electricity

Charge, current and voltage. Voltage/current relationship across a resistive load. Ohm’s Law.
Resistors in series and parallel.

Types of voltage signal: the function generator and the Cathode Ray Oscilloscope.

Capacitors and Inductors

Capacitance. Capacitors in series and parallel. Time constant.

Electromagnetic induction. Inductance and inductors.

AC Circuits

Concept of average and RMS representation of electrical power.

AC across resistive, capacitative and inductive loads. Power supplies.

Semiconductors

Semiconductors materials. Diodes and transistors. Transistor as an amplifier and as a switch.
Digital circuits.

An introduction to OP amps

Assessment of Learning Outcomes

Criteria
For each of the Module Learning Outcomes the following criteria will be used to make judgements on student
learning:

[Note: Criteria break the LO down into ‘teachable’ elements but do not become syllabus orientated i.e. no mention
of CAD package names, components etc.]

LO1 Demonstrate knowledge and understanding of rigid body mechanics.

C1 Describe the main principles (i.e. Newton’s laws) of rigid body mechanics.

Cc2 Apply the appropriate equations to solve Biomedical Engineering-oriented problems.
LO2 Demonstrate knowledge and understanding of the mechanics of materials.

C1 Describe the main principles of the mechanics of materials.

Cc2 Apply the appropriate equations to solve Biomedical Engineering-oriented problems.
LO3 Demonstrate knowledge and understanding of fluid mechanics.

C1 Describe the main principles of fluid mechanics.

Cc2 Apply the appropriate equations to solve Biomedical Engineering-oriented problems.
LO4 Demonstrate knowledge and understanding of electronics.

C1 Describe the main principles electronics.

Cc2 Apply the appropriate equations to solve Biomedical Engineering-oriented problems.

The standards set for each criterion per Module Learning Outcome to achieve a pass grade are indicated on the
assessment sheet for all assessment.

Principles of Assessment and Feedback

The University’s Assessment and Feedback Policy can be found at: www.strath.ac.uk/staff/policies/academic/
Specific details relating to this class are as follows:

Regular tutorial sessions will deliver high quality feedback situations providing not only clear guidance on the
expected level of performance but also good data about how students are progressing which will help shape future
teaching.

Assessment Method(s) Including Percentage Breakdown and Duration of Exams

Examination Coursework Project
Number Duration Weighting Number Weighting Number Weighting
4 4 x 25%
LO1-LO4

Indicate which learning outcomes (L01, LO2 etc) are to be assessed by exam/coursework/project as required.

Coursework / Submissions deadlines:

Coursework deadlines: 4 assessments will be conducted, one in each of rigid body mechanics, electronics,
deformable bodies and fluid mechanics, during the delivery of the class. The submission dates for these will be
staggered to balance workload across the first seven weeks of the semester.

Resit Examination Procedures:
Resit Assessment Procedures: exam only in August.

PLEASE NOTE:

Students need to gain a summative mark of 50% to pass the module. Students who fail the module at the
first attempt will be re-examined during the August diet. This re-examination will ensure that all learning
outcomes have been achieved and will therefore consist of either an exam or submission of additional
courseworks, with the precise procedure dependent on the first attempt results.

Recommended Reading:

Applied Mechanics by J Hannah & MJ Hillier, 3 Edition, Longman Scientific & Technical, 1995 ISBN 0-582-
256321

Additional Student Feedback: additional feedback is available on request.
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MODULE DESCRIPTION FORM

BE915 Medical Science for Engineering

Module Registrar: Dr Junxi Wu Taught To: MSc Prosthetics and Orthotics

Other Lecturers Involved: Credit Weighting: 20 Semester: 2
Dr Michelle McLean; Dr Danial Kahani and
Dr Craig Childs.

Compulsory/optional/elective class: Compulsory for Academic Level: SHE 5
students without a life science background.

Prerequisites: None

Module Format and Delivery (hours):

Lecture Tutorial Laboratory Project Assignments | Private Study Total

66 6 128 200

Educational Aim

To provide students of Biomedical Engineering with instruction in key areas of human anatomy, physiology and cell
biology relevant to the advanced study of bio- and clinical engineering. We aim to provide understanding of normal
biological function and control as derived from scientific and clinical evidence. The course will educate students to
use knowledge of normal function to better understand pathology, disease diagnosis and treatment.

Learning Outcomes

On completion of the module the student is expected to be able to:

LO1 Have knowledge and understanding of cellular organization, function and metabolism.

LO2 Have knowledge and understanding of human anatomy in relation to each major body system and the
structural composition of the human body.

LO3 Have knowledge and understanding of the main physiological systems and the control processes than
underpin normal function.

(UK SPEC suggests no more than 4 learning outcomes per module. Statements must be broad and be syllabus
free and link in with the intended learning outcomes on the programme specifications.)

Syllabus

The module will teach the following:
Main theme: Normal function supplemented with information of disease states and pathologies.

Cell Biology:

Lecture classes will examine the principal features of cellular organisation, differentiation, division, signalling and
metabolism, the structure and functions of the extracellular matrix and basic molecular biology. Classes will also
examine the constituents of blood, the process of blood cell formation and the body’s defence mechanisms.

Anatomy:

Anatomy classes will examine the structural organisation of the tissues of the human body with emphasis on the
musculoskeletal system, the divisions of the nervous system and the major organ systems.

Physiology:

Instruction in integrative physiology will introduce students to the main physiological systems and teaching will be
strongly linked to lessons in anatomy. With the emphasis on function the physiological component of the course
will identify the major control mechanisms that operate to regulate body function. The course will examine
physiological processes at multiple levels of organization ranging from the sub-cellular to the intact human. Modern
concepts and theories on membrane biophysics, neural control, sensation and movement, the cardiovascular
system, the respiratory system, fluid balance and digestion will be provided.

Where possible lectures will be supplemented with laboratory demonstrations

Assessment of Learning Outcomes

Criteria
For each of the Module Learning Outcomes the following criteria will be used to make judgements on student
learning:

[Note: Criteria break the LO down into ‘teachable’ elements but do not become syllabus orientated i.e. no mention
of CAD package names, components etc.]

LO1 Have knowledge and understanding of cellular organization, function and metabolism.

C1 Describe the basic biochemistry of the metabolic processes in cells.

Cc2 Describe the process of cell division, differentiation and their control through signalling pathways.
C3 Describe the composition/structure of epithelial and connective tissues of the body.

C4 Describe the composition and function of blood and of the immune system
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LO2 Have knowledge and understanding of human anatomy in relation to each major body system and the
structural composition of the human body.

C1 Describe the relationships that exist between biological structure and function and demonstrate knowledge
of anatomical terminology, body and organ topography.

Cc2 Report on the variety of tissue types found in the human body.

C3 Describe at micro and macro levels the structures of the musculoskeletal system and their actions

C4 Provide descriptions of the organ systems their general organisation.

LO3 Have knowledge and understanding of the main physiological systems and the control processes than
underpin normal function.

C1 Understand the concept of homeostasis and its importance in biological control systems.

Cc2 Describe the structure and biophysics of the cell membrane and the ionic basis of the electrical activity of
excitable tissues (signal generation, propagation and communication)

C3 Detail the main sensory and motor pathways within the central nervous system and describe sensory and
motor function in relation to voluntary and involuntary neuronal behaviour

C4 Describe the physiology of muscle function.

C5 Describe the regulation and co-ordination of the cardiac cycle and the maintenance of the circulation.

C6 Understand the principles of gas exchange across tissues, CO2 and O: transport in the blood and the
regulation of ventilation.

C7 Understand the role of the kidney in fluid balance regulation.

C8 Describe the major functions of the liver and the gastrointestinal system.

The standards set for each criterion per Module Learning Outcome to achieve a pass grade are indicated on the
assessment sheet for all assessment.

Principles of Assessment and Feedback

The University’s Assessment and Feedback Policy can be found at: www.strath.ac.uk/staff/policies/academic/
Specific details relating to this class are as follows:

At each stage in the curriculum student engagement is encouraged through interaction with the course tutors and
on discussions on key biological principles presented to students for the first time. Tutorials aim to support learning
and instant feedback is provided on understanding and comprehension of course content.

Assessment Method(s) Including Percentage Breakdown and Duration of Exams

Class Test Coursework Project
Number Duration Weighting Number Weighting Number Weighting
3 120 min 100%

Indicate which learning outcomes (LO1, LO2 etc) are to be assessed by exam/coursework/project as required.

Coursework / Submissions deadlines:
No Coursework.

Resit Examination Procedures:

If first attempt average mark over all class tests is less than 50 student will re-sit failed individual component exams
at the next exam diet.

PLEASE NOTE:
Students need to gain a summative mark of 50% to pass the module. Students who fail the module at the
first attempt will be re-examined during the August diet. This re-examination will consist entirely of exam.

Recommended Reading:

Fundamentals of Anatomy and Physiology; 11 Edition, Martini, Nath & Bartholomew Pearson
International Edition ISBN-10: 1292057602

Additional Student Feedback:
(Please specify details of when additional feedback will be provided)

Tutorials will be arranged if required with individual student groups.
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MODULE DESCRIPTION FORM

BE916 Introduction to Biomechanics

Module Registrar: Professor Philip Rowe Taught To: MSc Prosthetics and Orthotics
Other Lecturers Involved: Credit Weighting: 10 Semester: 1
Compulsory/optional/elective class: Optional Academic Level: SHE 5

Prerequisites:

Module Format and Delivery (hours):

Lecture Tutorial Laboratory Project Assignments | Private Study Total

10 16 4 20 50 100

Educational Aim

This module aims to provide the student with a tool set of analytical skills to enable them to undertake valid
biomechanical analyses of human movement, including the science, engineering and mathematical skill to produce
kinematic and kinetic analyses of human movement and the external and internal load actions experienced by
humans during activity. The module will be provided generic analysis skills but examples will focus primarily on
human gait.

Learning Outcomes

On completion of the module the student is expected to be able to:

LO1 Employ biomechanical principles and numerical methods to solve biomechanical problems.
LO2 To formulate biomechanical analyses and to appraise the results of such analyses.

LO3 To appraise current biomechanical technology and methodology and estimate future advances in such
methods and technology.

LO4 Evaluate the role of biomechanics in understanding human movement and judge its likely impact on the

design of medical and rehabilitation devices and the implementation and evaluation of rehabilitation
technologies.

(UK SPEC suggests no more than 4 learning outcomes per module. Statements must be broad and be syllabus
free and link in with the intended learning outcomes on the programme specifications.)

Syllabus

The module will teach the following:

Newtons laws

Body segment parameters

Force and motion analysis
Kinematics and Kinetics
Numerical analysis of displacement data
Use of load transducers

Gait and intersegmental moments
Gait demonstration/data collection
Hip force analysis

Knee force analysis

Analysis of 3-D geometry

3-D motion analysis

3-D matrix mathematics

3-D definition of human joints

Assessment of Learning Outcomes

Criteria
For each of the Module Learning Outcomes the following criteria will be used to make judgements on student
learning:

[Note: Criteria break the LO down into ‘teachable’ elements but do not become syllabus orientated i.e. no mention
of CAD package names, components etc.]

LO1 Employ biomechanical principles and numerical methods to solve biomechanical problems.
C1 Comprehend and apply the concepts of forces, moments, displacement, velocity & acceleration in both
linear and angular contexts and how they are related by Newtons laws.
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Cc2 Create suitable free body diagrams of forces and moments of typical biomechanical problems.

C3 Construct suitable mathematical solutions for these diagrams.

LO2 To formulate biomechanical analyses and to appraise the results of such analyses.

C1 To design suitable strategies for the solution of these problems.

Cc2 To deploy the learnt mathematical techniques to solve these problems.

C3 To evaluate the results of these solutions and interpret there implications for human movement and health.

LO3 To appraise current biomechanical technology and methodology and estimate future advances in such
methods and technology.

C1 To distinguish different types of biomechanical technology and methodology.
Cc2 To compare and contrast such technology and methodology.
C3 To assess its current and future abilities and potential.

LO4 Evaluate the role of biomechanics in understanding human movement and judge its likely impact on the
design of medical and rehabilitation devices and the implementation and evaluation of rehabilitation
technologies.

C1 To appraise the role biomechanics has played in the understanding of human movement.
Cc2 To appraise the role biomechanics has played in advancing healthcare.
C3 To estimate its likely future impact on healthcare.

The standards set for each criterion per Module Learning Outcome to achieve a pass grade are indicated on the
assessment sheet for all assessment.

Principles of Assessment and Feedback

The University’s Assessment and Feedback Policy can be found at: www.strath.ac.uk/staff/policies/academic/
Specific details relating to this class are as follows:

An e-learning Myplace website will be used to facilitate learning, assessment and feedback. The website will include
all teaching material, PowerPoint copies of lectures, tutorial examples and worked answers, a previous exam paper
with answers and suggested links to other learning resources. The website will also include pre module revision
information and suggestions for further reading. Assignments will be directly relevant to current material and a
feedback sheet giving the marks will be used to return performance to students. Interaction between staff and
students and dialogue relating to delivered material will be encouraged in lectures, tutorials and laboratories and
an online chat facility will be included in the web package. Clear instructions will be given to students regarding the
assignments in both written and verbal format.

Assessment Method(s) Including Percentage Breakdown and Duration of Exams

Exam Coursework Project
Number Duration Weighting Number Weighting Number Weighting
1 2 hours 70% 1 30%
LO1-LO4

Indicate which learning outcomes (L01, LO2 etc) are to be assessed by exam/coursework/project as required.

Coursework / Submissions deadlines:
To be announced.

Resit Examination Procedures:
Coursework resubmission prior to August Diet and resit exam in August diet.

PLEASE NOTE:

Students need to gain a summative mark of 50% to pass the module. Students who fail the module at the
first attempt will be re-examined during the August diet. This re-examination will consist entirely of resit
exam and coursework resubmission.

Recommended Reading:

Research methods in biomechanics

D. Gordon E. Robertson 1950-

Champaign, IL : Human Kinetics c2004

Main Library 6 Week Loan (D 591.1852 RES )

Functional human movement : measurement and analysis
Brian R Durward; Gillian D Baer; Philip J Rowe

Oxford ; Boston, Mass : Butterworth-Heinemann 1999
Main Library 6 Week Loan (D 612.76 FUN )
Biomechanics of the musculo-skeletal system

Benno Maurus Nigg; W Herzog (Walter), 1955-

2nd ed. Chichester ; New York : Wiley c1999

Available at ML Main Library 6 Week Loan (D 612.76 BIO)
Basic biomechanics of the musculoskeletal system
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Margareta Nordin; Victor H Frankel (Victor Hirsch), 1925-
3rd ed. Philadelphia : Lippincott Williams & Wilkins c2001
Main Library 6 Week Loan (D 612.76 NOR )
Biomechanics and motor control of human movement
David A. Winter 1930-

3rd ed. New Jersey : John Wiley & Sons 2004

ML Main Library 1 Week Loan (D 612.76 WIN )
Fundamentals of biomechanics : equilibrium, motion, and deformation
Nihat Ozkaya 1956- Margareta Nordin

2nd ed. New York : Springer c1999

ML Main Library 6 Week Loan (D 612.76 OZK))
Biomechanical basis of human movement

Joseph Hamill 1946- Kathleen Knutzen

2nd ed. Philadelphia : Lippincott Williams & Wilkins c2003
Main Library 1 Week Loan (D 612.76 HAM )

Additional Student Feedback:
(Please specify details of when additional feedback will be provided)

Weeks 12

Feedback will also be given electronically through the module Myplace e-learning package following the relevant
exam board.
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MODULE DESCRIPTION FORM

BE918 Professional Studies in Biomedical Engineering

Module Registrar: Dr Craig Robertson Taught To: MSc Prosthetics and Orthotics
Other Lecturers Involved: Guest lecturers Credit Weighting: 10 Semester: 1/2
Compulsory/optional/elective class: Compulsory Academic Level: SHE 5

Prerequisites: None

Module Format and Delivery (hours):

Lecture Tutorial Laboratory Project Assignments Private Study Total

12 6 12 70 100

Educational Aim

This module aims to:

e Provide an introduction to the philosophy, ethics and methodology of research;

e Outline the role that the bioengineer plays in the solution of clinical problems;

e Provide training in the principles, assessment and application of safety procedures in areas relevant to
medical physics and biomedical engineering; and

e Engender an awareness of the importance of regulatory issues in medical device design and manufacturing.

Learning Outcomes

On completion of the module the student is expected to be able to:

LO1 Appreciate the role that professional bodies play in society, and the various pathways that exist to becoming
a professionally qualified engineer; have knowledge of the standards of competence and integrity to which
professional engineers in the UK are held (UK-SPEC), and the role that biomedical engineers, in particular,
play in finding solutions to clinical problems.

LO2 Recognise and understand hazards, relevant safety procedures and legislation in a broad range of activities
encountered in medical physics and biomedical engineering.

LO3 Compare and contrast the quality management systems in place in industry with the requirements of medical
device manufacture; and to provide an overview of the regulatory framework in which these companies
operate.

(UK SPEC suggests no more than 4 learning outcomes per module. Statements must be broad and be syllabus
free and link in with the intended learning outcomes on the programme specifications.)

Syllabus

The healthcare science workforce: overview of career pathways for healthcare scientists and engineers in
Universities and the NHS

The research landscape: the scientific literature; good practice in research; research ethics: structure and conduct
of clinical trials

Management of Health & Safety in the work-place:
Health & Safety Legislation
Fire safety
Chemical Safety: COSHH, hazards, storage, use & disposal
Electrical Safety: fault conditions, leakage currents, circuit protection, body response to electrical shock

Biological Safety: blood and other tissues, handling procedures, contamination and cross-contamination,
cleaning; infection control

lonising Radiation: sources, units, physical and biological effects, measurement and instrumentation, dose limits,
protection, legislation

Non-ionising Radiation: UV, lasers, ultrasound, physical and biological effects, dose limits, legislation
Quality Management Systems: comparison of industry-based and clinical design management systems;
Manufacturing and quality control (ISO9001); good manufacturing practices

Regulatory issues in medical device manufacture: device classification; registration and listing; declaration of
conformity (the CE mark)

Assessment of Learning Outcomes

Criteria
For each of the Module Learning Outcomes the following criteria will be used to make judgements on student
learning:

[Note: Criteria break the LO down into ‘teachable’ elements but do not become syllabus orientated i.e. no mention
of CAD package names, components etc.]

LO1 Appreciate the complexity of the research landscape, its constraints and challenges, and the role that
bioengineers in particular play in finding solutions to clinical problems.
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C1 Articulate the importance ethical issues in scientific and clinical research;

C2 Identify the type of projects that require ethical review by a University or NHS Research Ethics
Committee;

C3 Ability to identify the procedures in order to obtain ethical approval for research involving human
subjects in both university and NHS settings; and the roles of the chief investigator, sponsor, etc.

C4 Outline the career paths open to scientists and engineers in biomedical research.

LO2 Recognise and understand hazards, relevant safety procedures and legislation in a broad range of activities

encountered in medical physics and biomedical engineering.

C1 Ability to identify and weigh the risks and hazards associated with laboratory- and clinical-based
activities;

C2 Outline the assessment and reporting procedures to be followed to ensure a safe working environment;
and

C3 The relevant health and safety legislation and the executive bodies involved in enforcing those
regulations.

LO3 Compare and contrast the quality management systems in place in industry with the requirements of medical
device manufacture; and to provide an overview of the regulatory framework in which these companies
operate.

C1 Ability to identify principles of Medical Device Design;

C2 Identify the requirements specific to medical device design and manufacture;

C3 Identify the relevant quality management systems, standards and regulations that apply; and

C4 The relevant medical device legislation and the executive bodies involved in enforcing those regulations.

The standards set for each criterion per Module Learning Outcome to achieve a pass grade are indicated on the
assessment sheet for all assessment.

Principles of Assessment and Feedback

The module is wholly formative, student outcomes being assessed using tools provided by the University’s Virtual
Learning Environment ‘MyPlace’; and on campus (where possible); the VLE will be used also to promote interaction
between individual students and their tutors, and to tailor feedback on performance to individual students.

Assessment Method(s) Including Percentage Breakdown and Duration of Exams

Examination Coursework Project
Number Duration Weighting Number Weighting Number Weighting
3 100
LO1-LO3

Indicate which learning outcomes (L01, LO2 etc) are to be assessed by exam/coursework/project as required.

Coursework / Submissions deadlines:

An online MCQ test will be setin Week 11 of Semester 1.
A number of self-assessment exercises will be setin Week 6 with deadlines by Week 11 of (Semester 1).

Resit Examination Procedures:
Resubmission of failed coursework as per 1t attempt.

PLEASE NOTE:

Students need to gain a summative mark of 50% in the class test and complete all formative assessments in order
to pass the module. Students who fail the module at the first attempt will be re-examined during the August diet.
This re-examination will consist entirely of coursework.

Recommended Reading:

Electronic resources:

Links to appropriate on-line learning resources and exercises will be provided on MyPlace
Additional Student Feedback:

(Please specify details of when additional feedback will be provided)

Beginning of second semester (via MyPlace).
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MODULE DESCRIPTION FORM

BE919 Research Methodology

Module Registrar: Dr Christopher McCormick Taught To: MSc Prosthetics and Orthotics
Other Lecturers Involved: Dr Michelle Maclean Credit Weighting: 10 Semester: 1
Compulsory/optional/elective class: Compulsory Academic Level: SHE 5

Prerequisites: None

Module Format and Delivery (hours):

Lecture Tutorial Laboratory Project Assignments Private Study Total

18 5 16 61 100

Educational Aim

This module aims to equip the students with the knowledge and skills necessary for undertaking a research project.
Students will gain an understanding of aspects including experimental design, research writing skills, and the use
of mathematics and statistics tools including software for data visualisation and analysis, all of which are needed
to progress in their research in Biomedical Engineering.

Learning Outcomes

On completion of the module the student is expected to be able to:

LO1 Demonstrate knowledge and understanding of the various design possibilities for a research project, the
different types of data that can be generated, and demonstrate knowledge of how to select a data sample.

LO2 Demonstrate knowledge and understanding of the most common methods for visualising and analysing
categorical and continuous data, including regression methods and probability.

LO3 Demonstrate understanding of when particular estimation and inference methods are appropriate and how
to interpret their results.

LO4 Demonstrate the ability to appropriately utilise the various methods of data presentation and statistical
analysis when writing scientific reports.

(UK SPEC suggests no more than 4 learning outcomes per module. Statements must be broad and be syllabus
free and link in with the intended learning outcomes on the programme specifications.)

Syllabus

The module will teach the following:

Section 1:  Producing Data
subsection 2.1: Sampling
subsection 2.2: Designing Studies
Section 2:  Exploratory Data Analysis
subsection 1.1: Examining Distributions
subsection 1.2: Examining Relationships
Section 3. Probability
subsection 3.1: Introduction (Probability)
subsection 3.2: Random Variables
subsection 3.3: Sampling Distributions
Section 4. _Inference
subsection 4.1: Introduction (Inference)
subsection 4.2: Estimation
subsection 4.3: Hypothesis Testing
Section 5. Scientific Writing
subsection 5.1: Writing scientific abstracts and reports
subsection 5.2: Presenting and reporting data and statistical analysis

Assessment of Learning Outcomes

Criteria

For each of the Module Learning Outcomes the following criteria will be used to make judgements on student
learning:

[Note: Criteria break the LO down into ‘teachable’ elements but do not become syllabus orientated i.e. no mention
of CAD package names, components etc.]

LO1 Demonstrate knowledge and understanding of the various design possibilities for a research project, the
different types of data that can be generated, and demonstrate knowledge of how to select a data sample.

C1 Identify a range of experimental design methods, and the level of measurement in different research
studies.

Cc2 Recognise and compare important considerations for observational and randomised trials.

C3 Describe how to select a data sample and estimate the size of a sample required for a particular research
study.
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C4 Differentiate between different types of data generated in a particular research study.

LO2 Demonstrate knowledge and understanding of the most common methods for visualising and analysing
categorical and continuous data, including regression methods and probability.

C1 Describe the main principles of visualising and analysing data generated in research studies
Cc2 Apply the appropriate methods to visualise and analyse data generated in research studies
C3 Interpret and assess results after analysing data.

LO3 Demonstrate understanding of when particular estimation and inference methods are appropriate and how
to interpret their results.

C1 Construct a research hypothesis and identify a claim
Cc2 Apply appropriate inference methods to test a research study hypothesis
C3 Interpret results from hypothesis testing

LO4 Demonstrate the ability to appropriately utilise the various methods of data presentation and statistical
analysis when writing scientific papers/reports.

C1l Apply knowledge learnt to construct a scientific abstract and prepare a research paper/report

Cc2 Present, report and interpret data and statistical analysis within a research paper/report

The standards set for each criterion per Module Learning Outcome to achieve a pass grade are indicated on the
assessment sheet for all assessment.

Principles of Assessment and Feedback

The University’s Assessment and Feedback Policy can be found at: www.strath.ac.uk/staff/policies/academic/
Specific details relating to this class are as follows:

* Clear instructions will be given to students about assessment requirements and expectation through
lecture/tutorial sessions and written notes.

«  Students will work on a regular basis on a series of tasks within tutorials and computer labs, where there are
opportunities for interaction and dialogue around learning (with their peer group and teaching staff). Each of
these tasks will be followed by feedback to encourage self-assessment and reflection on their learning
progress. Informal communities of learning may emerge from these activities.

* Interaction and dialogue around learning will be encouraged during tutorials, laboratory sessions and at the
end of each lecture.

»  Students will be given a choice of topic to explore for their project assessment, thus enabling this aspect of
assessment to be tailored to their interests and motivations

*  The opportunity to work through worked examples during lectures, together with conversations with students
during tutorial/computer lab sessions, will provide information that will help that shape teaching in subsequent
lectures. In particular, the revision lecture content will be shaped by such information.

Assessment Method(s) Including Percentage Breakdown and Duration of Exams

Examination Coursework Project
Number Duration Weighting Number Weighting Number Weighting
Class Test 40% 1 60%
Computer Pass/Fall
worksheets
LO1-LO4 LO1-LO4

Indicate which learning outcomes (L01, LO2 etc) are to be assessed by exam/coursework/project as required.

Coursework / Submissions deadlines:

Students will sit a class test in week 8 (Semester 1)

One mini-project report to be submitted by 16" December 2022
All submission deadlines will also be communicated in class.

Resit Examination Procedures:

Students need to gain a summative mark of 50% to pass the module. Students who fail the module at the first
attempt will be re-examined during the August diet. Students will be required to be re-examined on the element that
they failed (class test or mini-project, or both).

Recommended Reading:

Access to comprehensive lecture slides and notes will be provided during the class. Students wishing to carry out
additional reading to supplement their learning may wish to consult some of the following texts, which provide a
broad range of approaches to the study and application of statistics within a biomedical context.

R. Ennos, Statistical and Data Handling Skills in Biology, Pearson Education Ltd
C. Dytham, Choosing and using statistics - a biologists guide, Wiley-Blackwell
D.G. Altman Practical Statistics for Medical Research, Chapman and Hall

J.M. Bland An Introduction to Medical Statistics, Oxford

B.R. Kirkwood and J.A. Sterne Essential Medical Statistics, Blackwell

Ryan, BF & Joiner, MINITAB handbook, Duxbury — Kent
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Additional Student Feedback:
(Please specify details of when additional feedback will be provided)

Feedback will be provided after the revision class test (before the Class test in Week 10, Semester 1).
Feedback on the mini-project will be provided at the start of Semester 2.

Further details on the feedback session will be announced via Myplace and in class, once these are known.
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MODULE DESCRIPTION FORM

BE920 The Medical Device Regulatory Process

Module Registrar: Dr Craig Robertson Taught To: MSc Prosthetics and Orthotics

Other Lecturers Involved: Credit Weighting: 10 Semester: 2
Edwin Lindsay, Professor Terry Gourlay

Compulsory/optional/elective class: Academic Level: SHE 5

Prerequisites: None

Module Format and Delivery (hours):

Lecture Tutorial Laboratory Project Assignments | Private Study Total

20 5 45 30 100

Educational Aim

This module aims to give students an understanding of the regulatory pathway and requirements to deliver a new
medical device to the marketplace from concept to clinical use. The student should understand the complexity of
the regulatory requirements internationally, the importance of the maintenance of technical files and pre and post-
certification vigilance.

Learning Outcomes

On completion of the module the student is expected to be able to:

LO1 Understand the need for regulatory approval.

LO2 Have a clear understanding of device classifications.

LO3 Be aware of the need for the construction and maintenance of the technical file.

LO4 Have an understanding of the different regulatory requirements across international sectors.

(UK SPEC suggests no more than 4 learning outcomes per module. Statements must be broad and be syllabus
free and link in with the intended learning outcomes on the programme specifications.)

Syllabus

The module will teach the following:

The background to the regulatory approval system together with the underlying need and benefits.
Device classification and its impact on device testing requirements.

How to construct a device technical file and the importance of its maintenance.

The role of the academic in the regulatory process.

The different regional approval processes the levels of approval and international reciprocation.
The cost of the regulatory process.

Assessment of Learning Outcomes

Criteria
For each of the Module Learning Outcomes the following criteria will be used to make judgements on student
learning:

[Note: Criteria break the LO down into ‘teachable’ elements but do not become syllabus orientated i.e. no mention
of CAD package names, components etc.]

LO1 Understand the need for regulatory approval.
C1 Review the history of the regulatory process
Cc2 Discuss the need for a regulatory process for medical devices and the clinical and commercial drivers.

LO2 Have a clear understanding of device classifications.
C1 Examine the different classifications of devices and how these impact on the regulatory process.
Cc2 Discuss the complexity of the investigative process for each classification

LO3 Be aware of the need for the construction and maintenance of the technical file.

C1 Review the process of constructing a technical file.
Cc2 Discuss the role of the technical file in the regulatory process, where it begins and where it ends.
C3 Review examples of technical files and critically discuss good practice

LO4 Have an understanding of the different regulatory requirements across international sectors.

C1 Demonstrate a full understanding of the requirements for CE approval and FDA submission.

Cc2 Compare and contrast the processes for adverse event reporting internationally.

C3 Critically discuss the level of reciprocation across international regulatory bodies.

C4 Appraise the regulatory audit process form the regulatory body’s perspective and that of the manufacturer.
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The standards set for each criterion per Module Learning Outcome to achieve a pass grade are indicated on the
assessment sheet for all assessment.

Principles of Assessment and Feedback
The University’s Assessment and Feedback Policy can be found at: www.strath.ac.uk/staff/policies/academic/
Please state briefly how these are incorporated in this module.

Discussions around lecture topics, at tutorials and during the individual project work are used to assess student
feedback on the course and also to guide students in their own work. There will also be individual written essays.

Assessment Method(s) Including Percentage Breakdown and Duration of Exams

Examination Coursework Project
Number Duration Weighting Number Weighting Number Weighting
1 2 hours 70% 1 30%
LO1-LO4 LO1-LO4

Indicate which learning outcomes (LO1, LO2 etc) are to be assessed by exam/coursework/project as required.

Coursework / Submissions deadlines:
Coursework will be set in week 7 of semester 2, with submission in week 13.

Resit Examination Procedures:
2 Hour examination in August diet.

PLEASE NOTE:
Students need to gain a summative mark of 50% to pass the module. Students who fail the module at the
first attempt will be re-examined during the August diet. This re-examination will consist entirely of exam.

Recommended Reading:

There are many textbooks available on the subject of regulatory affairs in the medical device domain. However,
these will be reviewed as part of the course materials and if it becomes clear that a particular textbook covers all of
the subject matter at the correct level it will become recommended reading for the start of the course.

Additional Student Feedback:
(Please specify details of when additional feedback will be provided)

Week 6 and 12.

Page 52



http://www.strath.ac.uk/staff/policies/academic/

MODULE DESCRIPTION FORM

BE921 Disability and Societal Effects

Module Registrar: Dr Anthony McGarry Taught To: MSc Prosthetics & Orthotics

Other Lecturers Involved: Credit Weighting: 20 Semester: 1 &2
Mrs Sandra Sexton, Ms Beth Sheehan

Compulsory/optional/elective class: Academic Level: 5

Prerequisites: None

Module Format and Delivery (hours):

Lecture Tutorial Laboratory Project Assignments | Private Study Total

36 8 60 96 200

Educational Aim

This module aims to expand the students’ understanding of disability and its impact on societies. Key documents
from the World Health Organization and the United Nations Convention of Rights for People with Disability (UN
CRPD) will be used as a basis to raise awareness and appreciation of disability and the effect on society, and
future impact.

Students are expected to participate in 8 (online or face to face) lessons and online or face to face tutorials. The
class as a group will engage in discussions and debate about disability and society to be provided by mixed media
(online, self-directed and through discussion boards online). Lessons will include journal clubs to help students
critically appraise the evidence on the topic as well as key tasks to work through the various tools and learning
material. The content, reading list and coursework are intended to encourage and develop an interest and
understanding about disability and societal effects relative to students’ chosen country context and globally.

Learning Outcomes

On completion of the module the student is expected to be able to:

LO1 Critically discuss the concept of disability as defined by the United Nations Convention on the Rights of
Persons with Disabilities (UNCRPD) articles 4, 20, 26 and 32.

LO2 Appreciate and evaluate the impact for people with physical disability of societies’ acceptance from a global
perspective.

LO3 Appraise the World Report on Disability (2011) and World Health Organisations (WHO)/United Nations (UN)
on-going work in this area.

LO4 Evaluate the role of non-governmental organisations (NGOSs) in impacting societal effect to improve disability
awareness and assess the long-term effectiveness of this work.

LO5 Compare and contrast the WHO Standards for prosthetics and orthotics (2017) globally applied to a national
case study.

Syllabus

Throughout this module, students will be expected to investigate the current literature on global issues and rights
surrounding disability. Students will critically evaluate and discuss how different societies consider the
implementation of these rights.

Students will appraise the impact and effectiveness of interventions that NGOS and other institutions have on the
lives of persons with disability. Students will critically evaluate the effectiveness of long-term change in each society
considered. Students will appraise future research and development requirements using a wide range of analytical
tools to evidence disability and its impact on societies across the globe as a priority for fully embedded evidenced
based change.

Assessment of Learning Outcomes

Criteria
For each of the Module Learning Outcomes (LO) the following criteria (C) will be used to make judgements on
student learning:

LO1 Ciritically discuss the concept of disability as defined by the UNCRPD articles 4, 20, 25, 26 and 32.

C1 show a clear evidence of this work in both written (coursework assessment 1) and oral form (coursework
assessment 2).

Cc2 Be able to explain how these concepts should influence future research in society.

LO2 Appreciate and evaluate the impact for people with physical disability of societies’ acceptance from a global
perspective.

C1 Be able to argue future requirements to aid improved impact assessments of disability.

Cc2 Be able to construct an argument and discuss different societies’ acceptance and accommodation of
disability.
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LO3 Appraise the World Report on Disability and World Health Organisations/United Nations on-going work in
this area.

C1 Reference appropriate evidence on disability and current literature.

Cc2 Discuss and present current issues and developments on improving rights for persons with disability.

LO4 Evaluate the role of NGOs in impacting societal effect to improve disability awareness and assess the long-
term effectiveness of this work.

C1l Analysis of the current NGOs and charities, where they are working and their effectiveness and future goals.

Cc2 Be able to discuss requirements for long term benefits.

LO5 Compare and contrast the WHO Standards for prosthetics and orthotics globally and their application
nationally.

C1 Understanding the WHO standards for areas of policy, products, personnel and provision of prosthetic and
orthotic services.

Cc2 Be able to discuss the four key areas for a selected country.

The standards set for each criterion per Module Learning Outcome to achieve a pass grade are indicated on the
assessment sheet for all assessment.

Principles of Assessment and Feedback

This module aims to use a variety of assessment and feedback techniques.

There are two coursework assignments for the module based on the theme Disability and societal effects:
considering prosthetics and orthotics provision. Early in the module, students will be allocated a case study about
disability in a selected population. The 8 lessons of the module and the 2 coursework assignments will facilitate
students in developing their case study.

Notes on allocation of a case study
Students will be allocated a case study about disability in a population. This will be from one of the following three

options:

1. A national population of all persons in a country.

2. A national population defined by age profile in a selected country. For example: a paediatric population; a
working age population; or an aging population.

3. A national population defined by disease profile. For example: people with non-communicable diseases;

people with communicable diseases; people with musculoskeletal disorders.

In all cases students will be allocated a population where there is a likelihood of need for prosthetics and orthotics
provision to enable them to build their case study from Coursework 1 to Coursework 2.

Coursework 1 (CW1)

Coursework 1 will be about an allocated case studies and will be assessed in the form of a presentation. The
presentation is to be presented in the “IMRAD” style of writing (Introduction, method, results, and discussion) to
help prepare for coursework 2.

The presentation will be in the form of a keynote conference speech/presentation with the use of a professional
conference style poster. Students will prepare a short oral presentation (15 minutes) building on the country case
report identified in assignment 1 and will support the final essay for coursework 2. Additional time (5 minutes) will
be given for questions and discussion. Coursework 1 and 2 will both require students to reflect on their learning
throughout the process and ensure they are including all learning outcomes, key references, concepts and
tools presented throughout the module.

During the preparation of coursework 1, peer assessment of the introduction for their presentation will aid students
in improving their knowledge and understanding of what a good essay looks like as well as provide students an
opportunity to present amongst their peers.

Peer review will also allow students to adjust their introduction and concept accordingly allowing a longer time
frame for final submission and grading. This process will also provide an opportunity to close the gap between
current and desired performance. It supports a learning community and the peer assessment will be discussed and
agreed with the class. The feedback received from the peer assessment will allow changes to subsequent years’
teachings and help monitor on-going changes globally in the area of disability.

Coursework 1’s final submission will be provided with annotated feedback to assist students in ongoing learning
and improvement to also support the development of the final submission for the 2" assessment piece in
coursework 2.

Coursework 1 will presented as part of an International mini conference on disability and societal effects: prosthetics
and orthotics in Lesson XXX ( XXXX December 2022). Abstracts and PowerPoint presentations should be
submitted Wednesday (XXXXX 2021) prior to the event.
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Coursework 2 (CW2)
For the final assessment piece, coursework 2, will build on coursework 1 with extra focus on external impacts and

the impact on prosthetic and orthaotic services for their allocated country and population. It is therefore a situation
analysis and strategy for prosthetics and orthotics provision for a specific population outlined in coursework
1. The final assessment will be an essay and presented as an IMRAD style paper.

Coursework 1 and 2 will both require students to reflect on their learning throughout the process and ensure they
are including all learning outcomes, key references, concepts and tools presented throughout the module.

Students should present an introduction, method, results, discussion, conclusion and recommendations and
refer to the tools of analysis (SWOT, PESTLE, and also the framework of analysis for services used in the
module (WHO Organization’s Policy, Provision, Personnel and Products). Recommendations should be written as
SMART objectives.

https://www.strath.ac.uk/sees/studentpolicies/policies/assessmentfeedbackandexternalexaminers/assessmentan
dfeedbackpolicy/

Assessment Method(s) Including Percentage Breakdown and Duration of Exams

Examination Coursework Project
Number Duration Weighting Number Weighting Number Weighting
1 50% 1 50%
LO2, LO4 LO1-LO5

Indicate which learning outcomes (L01, LO2 etc) are to be assessed by exam/coursework/project as required.

Coursework / Submissions deadlines:

First coursework concept will be issued in week 1 of semester 1. There will be three iterations (peer assessed
feedback, tutor feedback and final submission) with the final submission due in lesson 5.

The final project presentation will be due in lesson 9.

Resit Examination Procedures:

A student failing with a mark below 50% will be given a resit coursework for submission at the August resit
examination period.

PLEASE NOTE:

Students need to gain a summative mark of 50% to pass the module. Students who fail the module at the
first attempt will be re-examined during the August diet. This re-examination will consist entirely of
coursework.

Essential Reading:

1. Gapminder, 2018. Available at https://www.gapminder.org

2. Institute for health metrics and evaluation, 2018. Global Burden of Disease (GBD). Available at
http://www.healthdata.org/data-visualization/gbd-compare

3. World Health Organization, 2011. World report on disability 2011. Geneva: World Health Organization.

4. World Health Organization, 2017. Standards for prosthetics and orthotics: Part 1 Standards. Geneva: World
Health Organization.

5. World Health Organization, 2017. Standards for prosthetics and orthotics: Part 2 Implementation Manual.
Geneva: World Health Organization.

6. United Nations, 2006. United Nations Convention on the Rights of Persons with Disabilities CRPD. New

York: United Nations. Available at https://www.un.org/development/desa/disabilities/convention-on-the-
rights-of-persons-with-disabilities.html (Accessed: 24 March 2020).

7. World Health Organization, 2016. Priority assistive products list. Geneva: World Health Organization.
Available at http://www.who.int/phi/implementation/assistive_technology/global_survey-apl/en/ (Accessed:
24 March 2020).

8. World Health Organization, 2008. International classification of functioning, disability and health: ICF.
Geneva: World Health Organization. Available at http://www.who.int/classifications/icf/en/(Accessed: 24
March 2020).

9. United Nations, 2015. Transforming our world: the 2030 Agenda for Sustainable Development. United
Nations. Available at https://sustainabledevelopment.un.org/post2015/transformingourworld (Accessed: 24
March 2020).

10. World Health Organization, 2010. Community-Based Rehabilitation: CBR guidelines. Geneva: World Health
Organization. Available at http://www.who.int/disabilities/cbr/quidelines/en/ (Accessed: 24 March 2020).

11. Day, M.C., Wadey, R. and Strike, S., 2019. Living with limb loss: everyday experiences of “good” and “bad”
days in people with lower limb amputation. Disability and rehabilitation, 41(20), pp.2433-2442.

Recommended Reading:
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10.

Borg, J., Lindstrom, A. and Larsson, S., 2011. Assistive technology in developing countries: a review from
the perspective of the Convention on the Rights of Persons with Disabilities. Prosthetics and orthotics
international, 35(1), pp.20-29. doi: 10.1177/0309364610389351. PubMed PMID: 21515886.

Briggs, A.M., Cross, M.J., Hoy, D.G., Sanchez-Riera, L., Blyth, F.M., Woolf, A.D. and March, L., 2016.
Musculoskeletal health conditions represent a global threat to healthy aging: a report for the 2015 World
Health Organization world report on ageing and health. The Gerontologist, 56(suppl_2), pp.S243-S255. doi:
10.1093/geront/gnw002. PubMed PMID: 26994264.

Sadeghi-Demneh, E., Forghany, S., Pornsuree, O., Trinler, U., Dillon, M.P., Baker, R., 2018. The influence
of standards and clinical guidelines on prosthetic and orthotic service quality: a scoping review, Disability
and Rehabilitation, 40:20, 2458-2465, DOI: 10.1080/09638288.2017.1335802

Gutenbrunner, C., Negrini, S., Kiekens, C., Zampolini, M. and Nugraha, B., 2015. The Global Disability
Action Plan 2014-2021 of the World Health Organisation (WHO): a major step towards better health for all
people with disabilities. Chance and challenge for Physical and Rehabilitation Medicine (PRM). European
journal of physical and rehabilitation medicine, 51(1), p.1. PubMed PMID: 25634235.

Harkins, C.S., McGarry, A. and Buis, A., 2013. Provision of prosthetic and orthotic services in low-income
countries: A review of the literature. Prosthetics and Orthotics International, 37(5), pp.353-361. doi:
10.1177/0309364612470963. PubMed PMID: 23295896.

Keogh M, 2015. Dialogues on sustainable development: a disability inclusive perspective. CBM . Available
at

https://www.cbm.org/fileadmin/user_upload/Publications/CBM _Inclusive_Development Dialogues 2015.p
df (Accessed: 24 March 2020).

National records of Scotland, 2019. Projected population of Scotland 2018-based. Available at
https://www.nrscotland.gov.uk/statistics-and-data/statistics/statistics-by-theme/population/population-
estimates/mid-year-population-estimates/mid-2018

Sexton S, Stills M, Chhoeurn V, Kheng S., 2015. Prosthetics & orthotics impact assessment: South East
Asia: Cambodia and Lao PDR. Brussels: International Society for Prosthetics and Orthotics. Available at
https://cdn.ymaws.com/www.ispoint.org/resource/resmgr/4_EXCHANGE/cambodia laos ispo_impact as.
pdf

World Health Organization, 2005. Sustainable health financing, universal coverage and social health
insurance. World Health Assembly Resolution, 58, pp.139-140. Available at
http://apps.who.int/iris/bitstream/10665/20383/1/WHA58 _33-en.pdf?ua=1 (Accessed: 24 March 2020).
World Health Organization and United States Agency for International Development, 2011. Joint position
paper on the provision of mobility devices in less resourced settings. Geneva: World Health Organization.
Available at http://www.who.int/disabilities/publications/technology/jpp_final.pdf (Accessed: 24 March 2020).

Additional Student Feedback:
(Please specify details of when additional feedback will be provided)

Subject to approval of 9 lessons over 2 semesters.

Peer assessment will be used as the method of assessing the essays.
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MODULE DESCRIPTION FORM

BE922 PgDip Prosthetic and Orthotic Dissertation

Module Registrar: Dr Anthony McGarry Taught To: PgDip Prosthetics and Orthotics

Other Lecturers Involved: Credit Weighting: 20 Semester: 3
All Biomedical Engineering Staff

Compulsory/optional/elective class: Optional Academic Level: 5

Prerequisites:

Module Format and Delivery (hours):

Lecture Tutorial Laboratory Project Assignments | Private Study Total

200 200

Educational Aim

This module aims to provide an opportunity for students to experience the challenges and rewards of sustained,
independent study in a topic of their own choice in the general field of prosthetics and orthotics. It will involve
students in a number of processes which may include justification of the selected topic; selecting, devising and
applying appropriate methods and techniques; anticipating and solving problems which arise; displaying knowledge
of background literature; and evaluating and reporting the conclusions of the study. The dissertation is likely to take
the form of a literature review. This project work will have been supported by a compulsory research methods
module and specialist knowledge classes throughout the year designed to assist with technical aspects of
methodology and analysis.

Learning Outcomes

On completion of the module the student is expected to be able to:

LO1 Demonstrate a critical understanding of the principal theories, principles and concepts of their chosen
topic field.

LO2 Show autonomy in planning and executing a significant review of the literature.
LO3 Apply critical analysis, evaluation and interpretation of published work.

LO4 Effectively communicate specialist knowledge in their chosen field to technically adept non-specialists.

(UK SPEC suggests no more than 4 learning outcomes per module. Statements must be broad and be syllabus
free and link in with the intended learning outcomes on the programme specifications.)

Syllabus

The module will teach the following:

There is no formal syllabus to this module. Supervisors will guide students through an appropriate research
process

Assessment of Learning Outcomes

Criteria

For each of the Module Learning Outcomes the following criteria will be used to make judgements on student
learning:

[Note: Criteria break the LO down into ‘teachable’ elements but do not become syllabus orientated i.e. no mention
of CAD package names, components etc.]

LO1 demonstrate a critical understanding of the principal theories, principles and concepts of their chosen topic
field

C1 describe the appropriate theoretical background for their project, including any underlying assumptions

C2 describe alternative theories/methodologies where appropriate and discuss the differences between
approaches

C3 provide a fully-informed justifiable rationale for their research

LO2 show autonomy in planning and executing a significant review of the literature
C1 collect relevant literature appropriate to the review
C3 demonstrate knowledge of the literature by reporting the salient issues

LO3 apply critical analysis, evaluation and interpretation of published work
C1 critically appraise the collated literature
C2 synthesise the literature and provide an original interpretation of the collected information

LO4 effectively communicate specialist knowledge in their chosen field to technically adept non-specialists.
C1 use a good standard of technical English
C2 explain complex concepts with clarity of expression
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The standards set for each criterion per Module Learning Outcome to achieve a pass grade are indicated on the
assessment sheet for all assessment.

Principles of Assessment and Feedback
The University’s Assessment and Feedback Policy can be found at: www.strath.ac.uk/staff/policies/academic/
Please state briefly how these are incorporated in this module.

Regular student-supervisor meetings will deliver regular high quality feedback on progress (2) providing ample
opportunity for students to understand and to attain the expected level of achievement (3). Students work within a
project area of their choice (8) maintaining motivation and interest in their work. Whilst independent, a healthy
research buzz within the Biomedical engineering department provides a motivational learning community (10) with
peer-peer encouragement and support in addition to that from the supervisor.

Assessment Method(s) Including Percentage Breakdown and Duration of Exams

Examination Coursework Project
Number Duration Weighting Number Weighting Number Weighting
1 100
LO, LO2, LO3, LO4

Indicate which learning outcomes (L01, LO2 etc) are to be assessed by exam/coursework/project as required.

Coursework / Submissions deadlines:
Beginning of August.

Resit Examination Procedures:

Students who fail to provide a satisfactory project at the first attempt will be asked to do corrections and to resubmit
within an agreed timescale.

PLEASE NOTE:

Students need to gain a summative mark of 50% to pass the module. Students who fail the module at the
first attempt will be re-examined during the August diet. This re-examination will consist entirely of
coursework.

Recommended Reading:

Individual supervisors will recommend initial reading. It is then up to the student to direct themselves in collating the
appropriate literature. This will be done through searching the literature in a systematic manner, and using critical
appraisal tools to assess the evidence/research documented.

Additional Student Feedback:

(Please specify details of when additional feedback will be provided)

Feedback will be provided by the module registrar and will be discussed individually at the start of the dissertation
according to student requirements.
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MODULE DESCRIPTION FORM

BE924 Medical Robotics

Module Registrar: Dr Will Shu Taught To: MSc Prosthetics and Orthotics
Other Lecturers Involved: Credit Weighting: 10 Semester: 2
Compulsory/optional/elective class: Optional Academic Level: 5

Prerequisites:

Module Format and Delivery (hours):

Lecture Tutorial Laboratory Project Assignments | Private Study Total

20 10 24 46 100

Educational Aim

This module aims to introduce the concepts and the design of medical robotics and its applications in various
medical disciplines including, interventions, surgery and rehabilitation. The course focuses on fundamental
principles such as kinematics, dynamics, control and artificial intelligent combined with medical applications and
examples.

Learning Outcomes

On completion of the module the student is expected to be able to:

LO1 Assess various design, kinematics, dynamics and control features of medical robotics systems

LO2 Appraise the clinical applications of medical robotic systems, their operational concepts and their clinical
environments

LO3 Design medical robotic systems using mathematical and simulation models

(UK SPEC suggests no more than 4 learning outcomes per module. Statements must be broad and be syllabus
free and link in with the intended learning outcomes on the programme specifications.)

Syllabus

An introduction to the various applications of medical robotics
The design rationale for medical robotics

Kinematics of medical robotics

Denavit-Hartenberg Convention

Basic dynamics and control

Mechatronic systems

Man-machine interfaces

Surgical planning, tracking and navigation

. Clinical applications

10. Development of medical robotic products

CoNOGO~WNE

Assessment of Learning Outcomes

Criteria

For each of the Module Learning Outcomes the following criteria will be used to make judgements on student
learning:

[Note: Criteria break the LO down into ‘teachable’ elements but do not become syllabus orientated i.e. no mention
of CAD package names, components etc.]

LO1 Assess various design, kinematics, dynamics and control of medical robotics systems

C1 Describe the basic design methods for medical robotic systems
Cc2 Be able to calculate the kinematics of robotic manipulators
C3 Be able to build basic dynamic and control model for medical robotic manipulators

LO2 Appraise the clinical applications of medical robotic systems, their operational concepts and their clinical
environments

C1 Defend the function and application of medical robotics in various medical fields

Cc2 Analyse various clinical requirements and evaluate their influence on medical robotics design

LO3 Recognise the basic mathematical and simulation models for these systems
C1 Be able to build D-H model for medical robotic manipulators
Cc2 Be able to build basic dynamic model using simulation and analysis software

The standards set for each criterion per Module Learning Outcome to achieve a pass grade are indicated on the
assessment sheet for all assessment.
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Principles of Assessment and Feedback

The University’s Assessment and Feedback Policy can be found at: www.strath.ac.uk/staff/policies/academic/
Specific details relating to this class are as follows:

12 hours of tutorials are provided to work through problems where teacher feedback is available when students get
stuck. This ensures the feedback is timely. In the lectures and tutorials, the teacher will model in class how they

would think through and solve ‘exemplar’ problems paying specific attention to the concepts behind the problems
and the different solution strategies including incorrect pathways. This will clarify what good performance is.

Assessment Method(s) Including Percentage Breakdown and Duration of Exams

Examination Coursework Project
Number Duration Weighting Number Weighting Number Weighting
1 2 hrs 70% 2 30%
LO1-3 LO1-3

Indicate which learning outcomes (L01, LO2 etc) are to be assessed by exam/coursework/project as required.

Coursework / Submissions deadlines:
Week 5 and Week 10

Resit Examination Procedures:
Exam only.

PLEASE NOTE:
Students need to gain a summative mark of 50% to pass the module. Students who fail the module at the first
attempt will be re-examined during the August diet. This re-examination will consist entirely of exam.

Recommended Reading:

Being a developing field, no text books cover the entirety of the course, however, students will be directed to journal
articles which will provide necessary information.

Additional Student Feedback:
(Please specify details of when additional feedback will be provided)

Session: Feedback sessions are provided for all MSc classes halfway in Semester 2.
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MODULE DESCRIPTION FORM

BE925 Numerical Modelling in Biomedical Engineering

Module Registrar: Dr Asimina Kazakidi Taught To: MSc Biomedical Engineering;
MSc Prosthetics and Orthotics;
MSc Biofluid Mechanics

Other Lecturers Involved: Case study tutors Credit Weighting: 10 Semester: 2

Compulsory/optional/elective class: Optional Academic Level: 5

Prerequisites:
Some prior reading of programming basics will be provided in Semester 1 for those choosing this class

Module Format and Delivery (hours):

Lecture Tutorial Laboratory Project Assignments | Private Study Total

10 27 63 100

Educational Aim

This module aims to provide experience of using numerical modelling tools, in particular Matlab, in a Biomedical
Engineering context. For those with no knowledge of matlab, some pre-class preparatory work will be required
and expected.

Case studies will be presented from the departmental research portfolio that require the use of numerical modelling.
These case studies will be explained in detail, together with a methodology of the required numerical modelling to
answer the research question. Students will be expected to write their own code to answer the research question,
to appropriately graphically present results and to interpret the results in context.

Learning Outcomes

On completion of the module the student is expected to be able to:

LO1 Design numerical modelling tools to solve research-related problems in the field of Biomedical Engineering
LO2 Create appropriate methods of data presentation of structured data
LO3 Interpret numerical solutions to address research question(s) in the context of the presented case studies.

(UK SPEC suggests no more than 4 learning outcomes per module. Statements must be broad and be syllabus
free and link in with the intended learning outcomes on the programme specifications.)

Syllabus

Structured and supported self-learning will develop numerical modelling tools and techniques. Case studies will
introduce both generic and specific numerical skills abilities, in addition to introducing a knowledge based on the
case study itself. Case studies will require different graphical presentation methods, which will be exemplified.

Assessment of Learning Outcomes

Criteria

LO1 Design numerical modelling tools to solve research-related problems in the field of Biomedical Engineering
Cl  Production of numerical code that follows a given algorithm
C2  Appropriate using of programming structures (e.g. for loops, functions, while etc)

LO2 Create appropriate methods of data presentation of structured data
Cl Use of 2D and 3D data plotting appropriate to context

LO3 Interpret numerical solutions to address research question(s) in the context of the presented case studies.
Cl Concisely relate programming output to research question

C2  Critically assess findings with regards to literature evidence

C3  Comment of differences and suggest further improvements, if necessary

The standards set for each criterion per Module Learning Outcome to achieve a pass grade are indicated on the
assessment sheet for all assessment.

Principles of Assessment and Feedback

The University’s Assessment and Feedback Policy can be found at: www.strath.ac.uk/staff/policies/academic/
Specific details relating to this class are as follows:

Two small short assignments should encourage students to spend time and effort on the class.

Computer laboratories will provide students the ability to self-learn through the use of online help documentation
and a process of trial and error. Teacher feedback will be provided as and when the student needs it: good quality
teacher feedback should ultimately be geared to helping students learn to trouble-shoot and self-regulate their own
performance. It should be timely —ideally it should be available when students are ‘stuck’, when it will have
maximum impact and in time to improve subsequent assignments.
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Submitted short reports should enable staff turnaround in marking and feedback of submissions to enable students
to close gap between desired and current performance.

Assessment Method(s) Including Percentage Breakdown and Duration of Exams

Examination Coursework Project
Number Duration Weighting Number Weighting Number Weighting
2 100%
(50% each)

LO1-3

Indicate which learning outcomes (L01, LO2 etc) are to be assessed by exam/coursework/project as required.

Coursework / Submissions deadlines:
Submission in weeks 9 and 11.

Resit Examination Procedures:
Resubmission of failed coursework.

PLEASE NOTE:

Students need to gain a summative mark of 50% to pass the module. Students who fail the module at the
first attempt will be re-examined during the August diet. This re-examination will consist entirely of
coursework.

Recommended Reading:

MATLAB [internet resource] a practical introduction to programming and problem solving, Stormy Attaway Elsevier
3rd ed. Waltham, MA : Butterworth-Heinemann Ltd 2013

Essential MATLAB for engineers and scientists [internet resource] Brian D. Hahn author. Daniel T.
Valentine 1946- author.; Elsevier Fifth edition. Waltham, MA : Academic Press 2013
Contextualised reading for case studies will be provided by the case study leader.

Additional Student Feedback:
(Please specify details of when additional feedback will be provided)
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MODULE DESCRIPTION FORM

BE928 Rehabilitation Technology

Module Registrar: Dr Andrew Kerr Taught To: MSc Prosthetics and Orthotics
Other Lecturers Involved: Online resources Credit Weighting: 10 Semester: 2
Compulsory/optional/elective class: Academic Level: M

Prerequisites: NIl

Module Format and Delivery (hours):

Lecture Tutorial Laboratory Project Assignments | Private Study Total

11 22 7 20 20 120 200

Educational Aim

This module aims to:

Provide students with the evidence and rationale for embedding technology into rehabilitation practice
considering the technological, design and cultural barriers to adoption.

Learning Outcomes

On completion of the module the student is expected to be able to:

LO1 Justify the use of rehabilitation technologies within a modern health service.
LO2 Apply understanding of rehabilitation principles to the design of technologies.
LO3 Analyse the design features of rehabilitation technologies.

LO4 Appraise currently technologies within a specific area of rehabilitation in terms of efficacy and usability.

(UK SPEC suggests no more than 4 learning outcomes per module. Statements must be broad and be syllabus
free and link in with the intended learning outcomes on the programme specifications.)

Syllabus

The module will teach the following:

1) Broad principles of rehabilitation including strengthening, flexibility, neuroplasticity and motivation (3 weeks).
2) Application of design techniques (e.g. user centred design) to rehabilitation technology (1 week).

3) The gamification of rehabilitation activities, role of competition and fun (1 week).

4) Principles of motor learning (1 week).

5) Body worn sensors to provide movement feedback (0.5 weeks).

6) Virtual reality in rehabilitation (0.5 weeks).

7) Robotics in rehabilitation (0.5 weeks).

8) Brain Computer interface technology (0.5 weeks).

8) Barriers to adoption (1 week).

9) Case studies from neurological and musculoskeletal conditions. (2 weeks)

Assessment of Learning Outcomes

Criteria
For each of the Module Learning Outcomes the following criteria will be used to make judgements on student
learning:

[Note: Criteria break the LO down into ‘teachable’ elements but do not become syllabus orientated i.e. no mention
of CAD package names, components etc.]

LO1 Justify the use of rehabilitation technologies within a modern health service.

C1 Economic backdrop to health care and rehabilitation.

C2 Examples of technology already adopted in health care.

C3 Maturity of technologies such as body worn sensors and mobile devices (smart phones etc).

LO2 Apply understanding of rehabilitation principles to the design of technologies.
C1 Principles of musculoskeletal adaption to loading/movement.

C2 Principles of neuroplasticity with reference to motor (re)learning.

C3 Presentation of clinical case studies and discussion of literature.

C4 Appraising the use of therapy robots and virtual reality in rehabilitation.

LO3 Analyse the design features of rehabilitation technologies.

C1 Exposure to design techniques such as user centred design and controlled convergence.
C2 Student based learning through searching patents, reviews, research publications.

C3 Use of feedback and development of a gaming environment suitable for rehabilitation.
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LO4 Appraise current technologies within a specific area of rehabilitation in terms of efficacy and usability.
C1 Barriers to adoption.

C2 Presentation of case studies.

C3 Planning and reading for assessments.

The standards set for each criterion per Module Learning Outcome to achieve a pass grade are indicated on the
assessment sheet for all assessment.

Principles of Assessment and Feedback
The University’s Assessment and Feedback Policy can be found at: www.strath.ac.uk/staff/policies/academic/
Please state briefly how these are incorporated in this module.

Online forums will be set up for each weekly topic to encourage engagement across the study group. Student will
have an opportunity to have a one to one discussion regarding their assessment (project proposal) plans with the
teaching. Each student will be provided with a detailed feedback on their assessment based on assessment criteria
provided in week 1.

Assessment Method(s) Including Percentage Breakdown and Duration of Exams

Examination Coursework Project

Number Duration Weighting Number Weighting Number Weighting

2 100

Coursework 1 assesses LO3
and LO4
Coursework 2 assesses LO1
and LO2.

Indicate which learning outcomes (L01, LO2 etc) are to be assessed by exam/coursework/project as required.

Coursework / Submissions deadlines:

1) Coursework 1: Submission of a pre-recorded, 10 minute video, of a presentation summarising the literature for
a rehabilitation technology. This will be accompanied by a 350-word abstract short. (LO3 and LO4)

2) Coursework 2: A 1500 word proposal for developing a rehabilitation technology or enhancement of a current one
(LO1 and LO2)

Resit Examination Procedures:
Resits will be resubmissions of the original work following feedback.

PLEASE NOTE:

Students need to gain a summative mark of 50% to pass the module. Students who fail the module at the
first attempt will be re-examined during the August diet. This re-examination will consist entirely of
coursework.

Recommended Reading:
There are few core textbooks in this area so the reading will be predominantly journal based.

The first 3 weeks will consider principles of rehabilitation supported by:

1) Physical Management in Neurological Rehabilitation, Stokes and Stack (2011). Churchill Livingstone
2) Motor learning: concepts and applications. Magil (2003). McGraw-Hill

The use of technology in neurological conditions will be covered by:

Neurorehabilitation technology. (2012) Dietz et al. Springer-Verlag, London.

Additional Student Feedback:
(Please specify details of when additional feedback will be provided)

Additional feedback will be provided on request.
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MODULE DESCRIPTION FORM

BE929 Orthotic Management of Neurological Conditions B

Module Code: BE929 Taught To: MSc Prosthetics and Orthotics
Module Registrar: Roy Bowers

Other Lecturers Involved: Guest Lecturers Credit Weighting: 20 Semester: 2
Compulsory/optional/elective-elass: Optional Academic Level: 5

Prerequisites:

Module Format and Delivery (hours):

Lecture Tutorial Assignments Private Study Total

30 20 50 100 200

Educational Aim

This module aims to:

1. present a multidisciplinary and patient-centred approach to the orthotic management of neurological conditions
2. enable students to synthesise knowledge of the role of lower limb orthoses in the management of neurological
conditions

review the available evidence base for orthotic intervention in neurological conditions

develop a detailed knowledge of the biomechanics of pathological gait in neurological conditions, and the
biomechanical effects of orthoses in addressing these

explore the interaction between biomechanics and neurology

develop an appreciation of the effects of shortened biarticular muscles and tone abnormalities on rehabilitation
present current best practice on the importance of tuning ankle-foot orthoses

develop an understanding of the roles of physiotherapy in the management of neurological conditions
develop an understanding of the role of pharmacology in the management of increased tone

10 encourage and develop problem-solving and the ability to evaluate outcomes of treatment in a clinical setting

Pw
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Learning Outcomes

On completion of the module the student is expected to be able to

LO1 Understand the presentation, clinical features and natural history of common neurological conditions,
including stroke, cerebral palsy, multiple sclerosis, and traumatic brain injury

LO2 Appreciate the role of lower limb orthoses in the management of common neurological conditions, and
understand the indications for and limitations of different types of lower limb orthoses

LO3 Appreciate the importance of correct casting positions for ankle-foot orthoses in order to accommodate
muscle shortening and abnormalities of tone, and understand the importance of tuning ankle-foot orthoses
to optimise knee and hip kinetics and kinematics

LO4 Appreciate the value of and interdependence of the different forms of clinical intervention, for example
orthotics, physiotherapy, surgery and pharmacology

(UK SPEC suggests no more than 4 learning outcomes per module. Statements must be broad and be syllabus
free and link in with the intended learning outcomes on the programme specifications.)

Syllabus

The core curriculum will address the specific learning outcomes by means of:
o formal teaching
e self-directed learning
e  multidisciplinary clinical sessions illustrating patient assessment, treatment planning, orthosis
prescription and evaluation and assessment of outcome
¢ demonstration of the value of gait analysis in clinical setting

Assessment of Learning Outcomes

Criteria
For each of the Module Learning Outcomes the following criteria will be used to make judgements on student
learning:

[Note: Criteria break the LO down into ‘teachable’ elements but do not become syllabus orientated i.e. no mention
of CAD package names, components etc.]

LO1

C1 demonstrate competence in assessment techniques for patients with neurological disorders
Cc2 demonstrate ability to describe clinical characteristics of common neurological conditions

C3 demonstrate ability to describe the natural history of various common neurological conditions
LO2
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C1 demonstrate understanding of the prescription criteria for different types of lower limb orthosis

Cc2 demonstrate understanding of the important design characteristics of different lower limb orthoses to
ensure they are fit for purpose

C3 demonstrate understanding of the limitations of lower limb orthoses

LO3

C1 demonstrate ability to relate casting position to the findings of patient assessment

Cc2 demonstrate understanding of the biomechanical effects of pathology and orthotic intervention

C3 demonstrate ability to identify correct/incorrect alignment of orthosis

LO4

C1 demonstrate understanding of the role of surgery in the management of neurological conditions

Cc2 demonstrate understanding of the role of physiotherapy in the management of neurological conditions

C3 demonstrate understanding of the role of pharmacology in the management of neurological conditions

The standards set for each criterion per Module Learning Outcome to achieve a pass grade are indicated on the
assessment sheet for all assessment.

Principles of Assessment and Feedback

Help clarify what good performance is.

Assessment criteria will be made explicit and will be provided at the start of the module

Deliver high quality feedback information that helps learners self-correct.

Interim formative feedback will be provided in a timely manner (before next deadline/examination).

Provide opportunities to close any gap between current and desired performance

‘Action points’ will be provided along with the normal feedback they receive-- this would help students identify what
they should do next time, what to prioritise, and ultimately how to improve their performance. This will also impact
on their honours project work which is undertaken in semester 2.

Encourage interaction and dialogue around learning (peer and teacher-student).
Students will be encouraged in class to give each other feedback on presentations in relation to published criteria.

Involve students in decision-making about assessment policy and practice
Class evaluations allow students to express concerns about assessment policy and practice to module registrar.

Support the development of learning communities.

Students will be required to work together in small groups and small-group discussions will be a routine part of all
sessions.

Assessment Method(s) Including Percentage Breakdown and Duration of Exams

Coursework Presentation
Number Weighting Number Duration Weighting
2 67% 1 30 minutes 33%
LO1,2,34 LO1,2,34

Indicate which learning outcomes (L01, LO2 etc) are to be assessed by exam/coursework/project as required.

Coursework / Submissions deadlines:

Report due on week 11. Presentation due on week 11.
Dates will be confirmed at the beginning of the module.

Resit Examination Procedures:
Resit assignment in the form of additional coursework will be given.

PLEASE NOTE:

Students need to gain a summative mark of 50% to pass the module. Students who fail the module at the
first attempt will be re-examined during the August diet. This re-examination will consist entirely of
coursework.

Recommended Reading:

1. Best Practice Statement — Use of ankle-foot orthoses following stroke. NHS Quality Improvement Scotland,
2009.

2. Bowers RJ, "Non-articulated Ankle-foot Orthoses", in Condie ME, Campbell JH, Martina JD, (eds). Report of
a consensus conference on the orthotic management of stroke patients, Copenhagen: ISPO, 87 - 94. 2004

3. Bowers RJ, Ross K. "A review of the effectiveness of lower limb orthoses used in cerebral palsy" in Morris C,
Condie DN, (eds) Recent developments in healthcare for cerebral palsy; implications and opportunities for
orthotics, Copenhagen: ISPO, 235-297, 2009

4. Condie ME, Bowers R.J. “Lower Limb Orthoses for Persons with Stroke”, in Hsu J, Michael J, Fisk (eds). Atlas
of Orthoses and Assistive Devices, American Academy of Orthopaedic Surgeons, 2008

5. Condie ME, Campbell J, Martina J: Report of a consensus conference on the orthotic management of stroke
patients. Copenhagen, ISPO, 2004.

6. Meadows, C B. “The influence of polypropylene ankle-foot orthoses on the gait of cerebral palsied children”.
PhD Thesis, University of Strathclyde, Glasgow, UK, 1984.

7. Meadows CB, Bowers RJ, Owen E. “Biomechanics of the Hip, Knee and Ankle” in Hsu J, Michael J, Fisk
(eds). Atlas of Orthoses and Assistive Devices, American Academy of Orthopaedic Surgeons 2008

8. Morris C, Condie DN, (eds) Recent developments in healthcare for cerebral palsy; implications and
opportunities for orthotics, Copenhagen: ISPO, 2009
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9. Morris C, Bowers R, Ross K, Stevens P, Phillips D. (2011) "Orthotic management of cerebral palsy:
Recommendations from a consensus conference". NeuroRehabilitation 28, 37-46

10. Owen E. ‘Shank angle to floor measures’ and tuning of ‘Ankle-foot orthosis footwear combinations’ for children
with cerebral palsy, spina bifida and other conditions. MSc thesis. Glasgow: University of Strathclyde, 2004

11. Sheean G (ed). Spasticity Rehabilitation. Churchill Communications Europe Ltd. 1998

12. Winter DA: Biomechanics and motor control of human movement. 2" edition. New York: John Wiley & Sons,
1990

Additional Student Feedback:
(Please specify details of when additional feedback will be provided)

Sessions: Access to tutors is available at all times during the semester, so interim formative feedback will be
provided as requested.
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MODULE DESCRIPTION FORM

BE930 Orthotic Management of the Diabetic Foot B

Module Registrar: Suzanne Faulkner Taught To: MSc Prosthetics and Orthotics
Other Lecturers Involved: Guest Lecturers Credit Weighting: 20 Semester: 2
Compulsory/optional/elective class: Optional Academic Level: 5

Prerequisites: Entry to the MSc prosthetics and orthotics programme

Module Format and Delivery (hours):

Lecture Tutorial Assignments Private Study Total

35 15 50 100 200

Educational Aim

This module is suitable for students who foresee their future in either prosthetics or orthotics. Diabetes is a pathology
prevalent in both prosthetics and orthotic clinics.
In this module students will gain enhanced in depth knowledge relating to this patient group.

This module aims to:

1. Provide practical experience of the management of diabetic patients in both prosthetics and orthotics.

2. Enhance the students understanding of the psychological aspects of living with diabetes through motivational
interviewing and understanding the principles underpinning cognitive behavioural therapy.

3. Develop an understanding of the roles of key members of the multidisciplinary diabetic foot team with a focus
on podiatry and diagnostic radiology.

4. Enhance knowledge of the biomechanics of the foot, foot amputation, the remaining foot, therapeutic
amputation, limb amputation, prosthetics and the post-operative relieving orthoses.

5. Review the available literature on pressure relieving orthoses and the application of the varieties of total contact
or wound healing casts.

6. Enhance the students’ ability to recognise and classify active foot ulceration. This will include identification of
vascular insufficiency, neurological deficit, significant foot deformity, trauma, increased pressures, and the
extent and degree of infection. Understand the importance of diagnosis of the acute Charcot foot.

7. Develop an understanding of the causes of painful diabetic peripheral neuropathy, the signs and symptoms of
painful diabetic peripheral neuropathy and the typical progression of painful diabetic peripheral neuropathy.

8. Enhance the students’ knowledge of biomechanical risk factors relating to friction, shear and pressure risk
resulting in the ability to alter prescription appropriately.

9. Develop the students’ understanding of prescription footwear, and footwear adaptations considering all risk
factors utilising appropriate materials.

10. Enhance students’ problem solving skills using reflection and self-assessment to evaluate clinical outcomes.

Learning Outcomes

On completion of the module the student is expected to be able to:

LO1 Understand and describe the diagnosis, pathogenesis and clinical presentation of diabetes with
particular focus on the feet.

LO2 Display in-depth knowledge of the range of interventions (orthotic and/or prosthetic) in the management
of patients with diabetes. This includes proving evidence and rationale for treatment options prescribed.

LO3 Demonstrate an ability to understand the psychological problems associated with this patient group
through the use of cognitive behavioural therapy, in addition to communicating effectively utilising
motivational interviewing.

LO4 Demonstrate knowledge of the role of the multidisciplinary team in the management of patients with
diabetes in a prosthetics and orthotic clinical setting.

(UK SPEC suggests no more than 4 learning outcomes per module. Statements must be broad and be syllabus
free and link in with the intended learning outcomes on the programme specifications.)

Syllabus

The curriculum will convey the learning outcomes specified through:
e Blended learning
e Self-directed learning
e Attendance and participation at multidisciplinary clinical sessions

Assessment of Learning Outcomes

Criteria

For each of the Module Learning Outcomes the following criteria will be used to make judgements on student
learning:

LO1 Understand and describe the diagnosis, pathogenesis and clinical presentation of diabetes.
Page 68




C1 Demonstrate knowledge of peripheral neuropathy, painful peripheral neuropathy.

Cc2 Demonstrate a working knowledge of HbAlc (glycated haemoglobin) levels and their importance in
relation to developing diabetes-related complications.
C3 Demonstrate the ability to recognise and classify active foot ulceration, including identification of vascular

insufficiency, neurological deficit, significant foot deformity, trauma, increased pressures, in addition to the
extent and degree of infection.

LO2 Demonstrate knowledge and an appreciation of the range of interventions (orthotic and or prosthetic) in
the management of patients with diabetes. This includes proving evidence and rationale for treatment
options prescribed

C1 Demonstrate understanding of indications and contraindications with regards to appropriate shape
capture techniques and prescription options.

Cc2 Demonstrating the ability to apply appropriate pressure relieving orthoses, including the application of the
varieties of total contact or wound healing casts.

C3 Formulate a prescription for footwear and prosthesis where appropriate considering all risk factors,

utilising appropriate materials.

LO3 Demonstrate an ability to understand the psychological problems associated with this patient group
through the use of cognitive behavioural therapy, in addition to communicating effectively utilising
motivational interviewing.

C1 Assess the individual’s understanding of the information that you have given them, and where necessary
confirm the main areas that contribute to their risk of ulceration.

Cc2 Demonstrate through motivational interviewing the ability to assess the individuals understanding and
reinforce the benefits of good glycaemic control, self-care and monitoring to prevent complications.

C3 Understand the theory behind cognitive behavioural therapy (CBT) and demonstrate an ability to

incorporate this into clinical practice.

LO4 Demonstrate knowledge of the role of the multidisciplinary team in the management of patients with
diabetes in a prosthetics and orthotic clinical setting.

C1 Attendance and participation in multidisciplinary diabetic foot and/or prosthetic clinics.

Cc2 Demonstrate knowledge of the biomechanics of foot amputation, limb amputation, prosthetics and the
post-operative rehabilitation process including the importance of multidisciplinary team working.

C3 Demonstration of understanding different radiological and non-radiological methods of assessment

resulting in the ability to interpret radiological reports.

The standards set for each criterion per Module Learning Outcome to achieve a pass grade are indicated on the
assessment sheet for all assessment.

Principles of Assessment and Feedback

There will be an opportunity for students to choose the topic that their literature review will be based on, thus giving
the students some control over their own learning, encouraging ownership and increase motivation.

The use of formative online tests will be utilised to identify areas that require clarification in tutorial sessions.
Students will be required to take part in peer assessment prior to submission of written work, students will receive
formative feedback on this before summative assessment. This will provide an opportunity to students to ‘close the

gap’ in their learning prior to summative assessment.

Students will be required to produce a reflective piece of work on their learning; this will be a useful task for students
while at the same time providing indication of the students’ ability to critique their own work.

Assessment Method(s) Including Percentage Breakdown and Duration of Exams

Presentation Coursework
Number Duration Weighting Number Weighting
1 30 minutes 50% 1 50%
LO1,2,3,4 LO1,2,34

Coursework / Submissions deadlines:

Information relating to the self-selected topic for the literature review, the presentation and clinical sessions will be
distributed at the start of the module.

Resit Examination Procedures:
A written piece of coursework will be given for submission in August.

PLEASE NOTE:

Students need to gain a summative mark of 50% to pass the module. Students who fail the module at the
first attempt will be re-examined during the August diet. This re-examination will consist entirely of
coursework.

Additional Reading:
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10.

11.
12.

13.

14.

15.

Armstrong DG, Short B, Espensen EH. (2002) ‘Technique for fabrication of an “instant total-contact cast” for
treatment of diabetic foot ulcers’. American Journal of Podiatric Medical Association, 92 pp. 405-408

Botek G, Anderson MA, Taylor R. (2010) ‘Charcot neuroarthropathy: an often overlooked complication of
diabetes’. Cleveland Clinic Journal of Medicine, 77(9) pp.593-599.

Dorresteijn J, Kriegsman DMW, Assendelft WJJ, Valk GD. (2012) ‘Patinet education for preventing diabetic foot
ulceration’. Cochrane Database of Systematic Reviews. Wiley.

Edwards J. Stapley S. (2010) ‘Debridement of diabetic foot ulcers’. Cochrane Database of Systematic Reviews.
Wiley.

Elftman N. (2005) ‘Management of the Neuropathic Limb’, Journal of Prosthetics and Orthotics. 17 (4) pp. 4-
27.

Game FL, R. J. Hinchliffe RJ, Apelqvist J, Armstrong DG. (2012) ‘A systematic review of interventions to
enhance the healing of chronic ulcers of the foot in diabetes’. Diabetes/Metabolism Research and Reviews.
28(Suppl 1) pp. 119-141.

Gailey R. (2003) ‘Keeping the sound limb sound: Foot Issues for Amputee's with Diabetes’. In Motion. 13 (2).
Glasoe, W,M. Yack H,J. Saltzman C,L. (1999) ‘Anatomy and Biomechanics of the First Ray’, Physical Therapy,
79 (9) pp. 854-859.

Andrews KL (2011) ‘The at-risk foot: what to do before and after amputation’. Journal of Vascular Nursing. 29
pp 120-123

Lewis J, Lipp A. (2013) ‘Pressure relieving interventions for preventing and treating diabetic foot ulcers’ .
Cochrane Database of Systematic Reviews. Wiley.

Rathur H, Boulton AJM. (2007) ‘The diabetic foot’. Clinics in Dermatology. 25, pp. 109-120.

Schoonmaker L. (1998) ‘Rehabilitation and prosthetic intervention pathways in managing the dysvascular
patient’. Journal of Prosthetics and Orthotics, 10(4) pp. 82-84.

Scottish Intercollegiate Guidelines Network. (2007) ‘Management of diabetes, a national clinical guideline.
(SIGN Guideline no. 116). Edinburgh. Available from url: http://www.sign.ac.uk

Turner J (2010) ‘The use of cognitive behavioural therapy in diabetes care: a review and case study’. Journal
of Diabetes Nursing, 14 (3) PP. 86-92.

Verity S, Sochocki M, Embil JM. (2008) ‘Treatment of Charcot foot and ankle with a prefabricated removable
walker brace and custom insole’. Foot and ankle surgery, 14 pp. 26-31.

Additional Student Feedback:
(Please specify details of when additional feedback will be provided)

Sessions: Access to tutors is available at all times during the semester, so interim formative feedback will be
provided as requested.
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MODULE DESCRIPTION FORM

BE931 Hip, Knee and Ankle Disarticulation Prosthetics B

Module Code: BE931 Module Title:
Hip, Knee and Ankle Disarticulation Prosthetics B

Module Registrar: Gemma McGinty

Other Lecturers Involved: Dr Tony McGarry Credit Weighting: 20 Semester: 2

Compulsory/optional/elective class: Optional Academic Level: 5

Prerequisites: Entry to the MSc degree programme requires an undergraduate degree qualification in
prosthetics and orthotics

Module Format and Delivery (hours):

Lecture Tutorial Laboratory Project Assignments | Private Study Total

10 20 10 50 40 70 200

Educational Aim

Students will gain knowledge of clinical and technical aspects associated with these levels of amputation. The
module will build on the cross-curricular links with other relevant and complimentary modules, This module consists
of appropriate clinical hours and will equip the student with knowledge skills and understanding in the areas of
ankle, knee and hip disarticulation prosthetics. This will be supplemented by additional self-reflection activities to a
total of 200 hours.

Learning Outcomes

The objective of this module is to provide the student with experience of management of patients requiring treatment
at the hip, knee and ankle disarticulation levels, and to further develop the clinical, technical and professional
knowledge and skills required of a prosthetist/orthotist. Learning objectives are as follows:

LO1 Through effective patient and colleague communication skills will be able to establish good patient rapport
and empathy in a controlled clinical practice setting. Develop a knowledge of prescription criteria for hip,
knee and ankle prostheses based on the needs of the patient

LO2 Knowledge and understating of hip, knee and ankle disarticulation prosthetic design
LO3 Access, gather, review and appraise and present relevant and current literature in the field

LO4 Expand their knowledge of prosthetic component design and develop a knowledge of a range of socket
designs and their applications

(UK SPEC suggests no more than 4 learning outcomes per module. Statements must be broad and be syllabus
free and link in with the intended learning outcomes on the programme specifications.)

Syllabus

The module will teach the following:

e Causes and surgical management of hip, knee and ankle disarticulations

e Prosthetic management of persons with hip, knee and ankle disarticulations
e Physiotherapy and clinical assessment techniques

e Contemporary prosthetic component systems

e Gait and video analysis techniques

Assessment of Learning Outcomes

Criteria

For each of the Module Learning Outcomes the following criteria will be used to make judgements on student
learning:

[Note: Criteria break the LO down into ‘teachable’ elements but do not become syllabus orientated i.e. no mention
of CAD package names, components etc.]

LO1 Through effective patient and colleague communication skills will be able to establish good patient rapport
and empathy in a controlled clinical practice setting. Develop a knowledge of prescription criteria for hip,
knee and ankle prostheses based on the needs of the patient.

C1 Demonstrate through competency in prosthetic clinics awareness of a range of assessment techniques
and clinical conditions supported by a clinical supervisor.

LO2 Knowledge and understating of a Hip, knee and ankle prosthetic design.
C1 Demonstrate through clinical studies reports of patients assessed during clinical practice sessions a
knowledge of the biomechanical principles of disarticulation socket design.

LO3 Access, gather, review and appraise relevant and current literature in the field
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C1 Demonstrate competency in conducting a literature review on a relevant paediatric topic
Cc2 Demonstrate a knowledge of the aetiology of disarticulation surgical techniques

LO4 Expand their knowledge of prosthetic component design and develop a knowledge of a range of socket
designs and their applications.

C1 Demonstrate knowledge gained from clinical practice sessions and previous clinical placements in tutorial
sessions.

The standards set for each criterion per Module Learning Outcome to achieve a pass grade are indicated on the
assessment sheet for all assessment.

Principles of Assessment and Feedback

The University’s Assessment and Feedback Policy can be found at: www.strath.ac.uk/staff/policies/academic/
Specific details relating to this class are as follows:-

Help clarify what good performance is.

Provision of better definitions of academic requirements before a learning task using carefully constructed criteria
sheets and performance level definitions. Expectation will be clearly explained to the class; two assessments are
provided; feedback from the first will be provided in advance of second assessment..

Encourage 'time and effort' on challenging learning tasks.
Project deadlines are evenly dispersed in the semester to minimise burden on time commitments. A proforma is
provided for the coursework so that required content is defined.

Deliver high quality feedback information that helps learners self-correct

Coursework formative and summative feedback will be provided in timely manner (before next
deadline/examination). Students thereby will be made aware of their performance and standing before the next and
final assessment.

Provide opportunities to close any gap between current and desired performance

‘Action points’ will be provided along with the normal feedback they receive-- this would help students identify what
they should do next time, what to prioritise, and ultimately how to improve their performance. This will also impact
on their honours project work which is undertaken in semester 2.

Involve students in decision-making about assessment policy and practice
Midterm and end-of-term class evaluations allow students to express concerns about assessment policy and
practice to registrar.

Support the development of learning communities
Small-group discussions are routine part of all sessions.

Encourage positive motivational beliefs and self-esteem

The tasks and assessment are structured to become progressively challenging (with timely feedback). Initially
relevant literature is provided to the students for critical appraisal, but thereafter students must source the relevant
literature pertaining to a newly defined topic to support the case study which is presented.

Assessment Method(s) Including Percentage Breakdown and Duration of Exams

Presentation & poster Coursework
Number Duration Weighting Number Weighting
1 20 mins 50% 1 50%
LO1 LO2, LO3

Coursework / Submissions deadlines:
Coursework submission TBC

Resit Assessment Procedures:
Where any student fails to complete the module assessment successfully a resit assignment of 5000 words will be
set.

PLEASE NOTE:

Students need to gain a summative mark of 50% to pass the module. Students who fail the module at the
first attempt will be re-examined during the August diet. This re-examination will consist entirely of
coursework.

Recommended Reading:

Ankle Disarticulation

Bowker JH. Partial foot and Symes amputation: an overview. Clin Prosthet Orthot, 1988, 12, 10-13

Davidson WH, Bohne WH. The Syme amputation in children. J Bone Joint Surg, 1975, 57A, 905-909

Harris Rl. Syme amputation: the technical details essential for success. J. Bone Joint Surg. 1956, 38B, 614-632
Malcolm-Smith NA. Symes and his amputation. Surg J R Coll Surg Edinb Ire, 2004, 2, 91-98

Pinzur MS, Stuck RM, Sage R. et al. Syme ankle disarticulation in patients with diabetes. J Bone Joint Surg, 2003,
85A, 1667-1672

Pinzur MS, Wolf B, Havey RM. Walking pattern of midfoot and ankle disarticulation amputees. Foot Ankle Int, 1997,
18, 635-638
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Siev-Ner |, Heim M, Warshavski M. et al. A review of the aetiological factors and results of trans-ankle (Syme)
disarticulations. Disabil Rehabil, 2006, 28, 239-242

Yu GV, Schinke TL, Meszaros A. Symes amputation: a retrospective review of 10 cases. Clin Podiatr Med Surg,
2005, 22, 395-427.

Knee Disarticulation

Cull DL, Taylor SM, Hamontree SE et al. A reappraisal of a modified through-knee amputation in patients with
peripheral vascular disease. Am J Surg, 2001, 182, 44-48

Liquist E. The knee unit dilemma with respect to the knee disarticulation procedure. In: Amputation surgery and
lower limb prosthetics./ edited by G. Murdoch and R. Donovan. — Oxford: Blackwell Scientific, 1988. 192-196
Majeski J. Modified supracondylar amputation of the femur. Am Surg, 2004, 70, 265-267

Nellis N, Van De Water J. Through-the-knee amputation: an improved technique. Am Surg, 2002, 68, 466-469
Oberg K. Knee mechanisms for through-knee prostheses. Prosthet Orthot Int. 1983, 7, 107-112

Pinzur MS, Bowker JH. Knee disarticulation. Clin Orhop, 1999, 361, 23-28

Stark G. Overview of knee disarticulation. J Prosthet Orthot, 2004, 16, 130-137

Hip Disarticulation

Fernandez A, Formigo J. Are Canadian prostheses used? A long term experience. Prosthet Orthot Int. 2005, 29,
177-181

Lehneis HR. Hip disarticulation and hemi-pelvectomy prosthetics design with hip-knee control system mechanism.
Orthop Tech Q. 2005, IV, 1-4

Additional Student Feedback:

Access to tutors is available at all times during the semester, so interim formative feedback will be provided as
requested.
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MODULE DESCRIPTION FORM

BE932 Clinical Governance B

Module Registrar: Laura Murray Taught To: MSc Prosthetics and Orthotics
Other Lecturers Involved: Guest Lecturers Credit Weighting: 20 Semester: 2
Compulsory/optional/elective class: Optional Academic Level: 5

Prerequisites:  Entry to the MSc degree programme requires an undergraduate degree qualification in
prosthetics and orthotics

Module Format and Delivery (hours):

Lecture Tutorial Laboratory Project Assignments | Private Study Total

30 20 10 60 80 200

Educational Aim

Clinical governance is “a system through which NHS organisations are accountable for continuously improving the
quality of their services and safeguarding high standards of care by creating an environment in which excellence
in clinical care will flourish." (Scally and Donaldson 1998, p.61)

This module aims to inform participants about the ideas and principles behind the concept of clinical governance.
This will include the standards of proficiency for Prosthetists and Orthotists and the wider medical profession.

. Introduction to information governance and data security awareness
. The importance of good clinical record keeping

. Clinical information systems

. eHealth the future direction

. Maintaining high standards of patient care

. Why patient safety is important

Learning Outcomes

On completion of the module the student is expected to be able to:

LO1 Understand the core principles of clinical governance, and be aware of the relevant references and
documents in this area.

LO2 Understand the practical and clinically relevant lessons on improving healthcare services from current
national and international work.

LO3 Appreciate the current literature and consider how to construct a clinical audit or produce clinical
guidelines for a specific condition.

LO4 Discuss the implications of clinical governance for prosthetic and/or orthotic services.

(UK SPEC suggests no more than 4 learning outcomes per module. Statements must be broad and be syllabus
free and link in with the intended learning outcomes on the programme specifications.)

Syllabus

The module will teach the following:

. Accountability and patient care.

. Openness and transparency of decision making in the health services.
. Effective management of performance.

. The function and role of the individual role practitioner.

. The function and role of the wider health organisation.

. The importance of engendering a learning environment as an integral part of health services.
Clinical Governance

. Clinical Governance and the National Health Service.

. Evidence based practice.

. Risk management.

. User involvement.

. Clinical effectiveness and clinical audit.

. Clinical performance indicators.

. The Bristol inquiry: illustrating a health service which failed its patients.

The core curriculum will address the specific learning outcomes by means of:
. Formal teaching
. Self-directed learning
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° Peer assessment

Assessment of Learning Outcomes

Criteria
For each of the Module Learning Outcomes the following criteria will be used to make judgements on student
learning:

[Note: Criteria break the LO down into ‘teachable’ elements but do not become syllabus orientated i.e. no mention
of CAD package names, components etc.]

LO1 Understand the core principles of clinical governance, and be aware of the relevant references and
documents in this area.

C1l Demonstrate an understanding of clinical governance through a literature review of a current topic within
the field of Clinical Governance.
Cc2 Demonstrate ability to describe clinical governance and its relevance to clinical practice.

LO2 Understand the practical and clinically relevant lessons on improving healthcare services from current
national and international work,

C1 Demonstrate ability to review literature in this area

Cc2 Demonstrate ability to identify shortcomings in clinical treatment

LO3 Appreciate the literature and consider how to construct a clinical audit or produce clinical guidelines for a
specific condition

C1 Demonstrate ability to review literature in this area.

Cc2 Present a guideline for care of a patient group with a particular condition that relates to prosthetic and/or
orthotic care.

LO4 Discuss the implications of clinical governance for prosthetic and/or orthotic services.

C1 Specific literature search and appreciation of role of the Prosthetist/Orthotist in clinical governance
c2 Self-reflection on standards of treatment
C3 Establish the importance of information governance

The standards set for each criterion per Module Learning Outcome to achieve a pass grade are indicated on the
assessment sheet for all assessment.

Principles of Assessment and Feedback

Help clarify what good performance is.

Assessment criteria will be made explicit and will be provided at the start of the module.

Deliver high quality feedback information that helps learners self-correct.

Interim formative feedback will be provided in a timely manner (before next deadline/examination).
Support the development of learning communities.

Students will be required to work together in small groups and small-group working will be a routine part of the
presentation element of the assessment

Assessment Method(s) Including Percentage Breakdown and Duration of Exams

Examination Coursework Project
Number Duration Weighting Number Weighting Number Weighting
1 20 mins 25% 2 25% each 1 25%
LO1-LO3 LO1-LO4 LO1-LO4

Indicate which learning outcomes (L01, LO2 etc) are to be assessed by exam/coursework/project as required.

Coursework / Submissions deadlines:

Literature review on clinical governance and referenced reflective essay
Presentation of audit plan/ best practice guide and relevance to clinical governance
Poster describing the importance of clinical governance in your field

Dates TBC

Resit Examination Procedures:

Where any student fails to complete the module assessment successfully, a resit assignment, of about 3000 words
in length, will be set which specifically addresses the areas of weakness in the first submission.

PLEASE NOTE:

Students need to gain a summative mark of 50% to pass the module. Students who fail the module at the
first attempt will be re-examined during the August diet. This re-examination will consist entirely of
coursework.

Recommended Reading:

Clinical Governance literature through a literature search of NHS documents.
International Journal of Health Governance: http://www.emeraldinsight.com/toc/ijhg/22/3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4223159/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1113460/
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Recommended Websites:
http://www.hpc-uk.org/assets/documents/10004EDFStandardsofconduct,performanceandethics.pdf
www.ehealth.nhs.scot

http://www.hpc-uk.org/assets/documents/10000522Standards of Proficiency Prosthetists and Orthotists.pdf
http://www.e-Ifh.org.uk/programmes/data-security-awareness

http://www.flyingstart.scot.nhs.uk/

http://www.cqc.org.uk

http://www.hqgip.org.uk/

Additional Student Feedback:

Access to tutors is available at all times during the semester, so interim formative feedback will be provided as
requested.
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MODULE DESCRIPTION FORM

BE933 Orthotic Management of Spinal Deformity B

Module Registrar: Karyn Ross Taught To: MSc Prosthetics and Orthotics

Other Lecturers Involved: Roy Bowers and Credit Weighting: 20 Semester: 2
Guest Lecturers

Compulsory/optional/elective class: Optional Academic Level: 5

Prerequisites:  Entry to the MSc degree programme requires an undergraduate degree qualification in
prosthetics and orthotics.

Module Format and Delivery (hours):

Lecture Tutorial Laboratory Project Assignments | Private Study Total

32 6 10 0 42 110 200

Educational Aim

This module aims for the student to acquire the knowledge and understanding of the sciences which underpin the
orthotic management of common spinal deformities. In addition, they will formulate and analyse treatment
protocol for management of these patient groups.

Specifically, this module aims to:
present a multidisciplinary and patient-centred approach to the orthotic management of spinal deformity.

1. enable students to synthesise and analyse their knowledge of the role of spinal orthoses in the management
of neuromuscular and idiopathic scoliosis and spinal injuries

review the available evidence base for orthotic management of scoliosis.

present current best practice on the management of neuromuscular and idiopathic scoliosis.

develop an understanding of the roles of physiotherapy in the management of spinal deformity / injury.
develop an understanding of the role of pharmacology in the management of tone associated with spinal
deformity / injury.

6. develop an understanding on the role of surgery in the management of spinal deformity /injury.

7. encourage and develop problem-solving and the ability to evaluate outcomes of treatment in a clinical setting.

aghrwbd

Learning Outcomes

Material covered in Human Biological Science and Principles of Prosthetics and Orthotic Design relating to the
spine will be referred to briefly, but it is assumed the student already has an adequate knowledge base and
understanding of these subject areas:

Human Biological Science - anatomy and pathologies associated with spinal deformity
Principles of Prosthetics and Orthotic Design - biomechanics related to spinal deformity
On completion of the module the student is expected to be able to:

LO1 Recognise the presentation, clinical features and natural history of neuromuscular and idiopathic scoliosis
and spinal injury and be adept at patient assessment techniques including the analysis of X-rays to identify
deformity and blue print orthosis design.

LO2 Identify and appraise the principles of orthotic management and the role and design of spinal orthoses in
the management of scoliosis and spinal injury.

LO3 Identify and appraise literature pertaining to the use of spinal orthoses for management of scoliosis and
spinal injury.

LO4 Appraise the roles of orthotics, physiotherapy and surgery in the management of scoliosis and spinal injury
and the value of and interdependence of the different forms of clinical intervention.

(UK SPEC suggests no more than 4 learning outcomes per module. Statements must be broad and be syllabus
free and link in with the intended learning outcomes on the programme specifications.)

Syllabus

o formal teaching, and self-directed learning
e attending a multidisciplinary clinical session (where practical)

The module will address the following:

o Identification and appraisal of the principles of orthotic management of spinal injury / deformity (including
neuromuscular and idiopathic scoliosis).

e Evaluation of the use and design of spinal orthoses for spinal injury / deformity (including neuromuscular
and idiopathic scoliosis).

e The undertaking of systematic patient assessment, resulting in the formulation of functional loss and
objective setting.

e Formulation of a prescription based on orthotic design principles.

e Evaluation of spinal casting and rectification.
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e Assessment of orthosis fit and function.

e Analysis of spinal X-rays to identify deformity and blue print orthosis design for idiopathic scoliosis
management.

e Identification and appraisal of materials and manufacturing processes used in spinal orthotics.

e Appraisal of the role of adjunct management (e.g. physiotherapy, surgery) in the management of spinal
injury / deformity (including neuromuscular and idiopathic scoliosis).

e Critical appraisal of literature pertaining to the use of orthoses in the management of spinal injury /
deformity.

Assessment of Learning Outcomes

Criteria
For each of the Module Learning Outcomes the following criteria will be used to make judgements on student
learning:

[Note: Criteria break the LO down into ‘teachable’ elements but do not become syllabus orientated i.e. no mention
of CAD package names, components etc.]

LO1 Recognise the presentation, clinical features and natural history of neuromuscular and idiopathic scoliosis
and spinal injury and be adept at patient assessment techniques including the analysis of X-rays to identify
deformity and blue print orthosis design.

C1 Demonstrate understanding of the clinical presentation of neuromuscular and idiopathic scoliosis and
spinal injury.

Cc2 Demonstrate understanding of the assessment of neuromuscular and idiopathic scoliosis and spinal injury.

C3 Demonstrate knowledge and understanding of X-ray analysis to identify and quantify scoliosis and to
blueprint the design of a Boston style scoliosis brace.

LO2 Identify and appraise the principles of orthotic management and the role and design of spinal orthoses in
the management of scoliosis and spinal injury.

C1 Demonstrate understanding of the principles of orthotic management of scoliosis and spinal injury

Cc2 Demonstrate knowledge and understanding of prescription criteria for spinal orthoses used in the
management of scoliosis and spinal injuries

LO3 Identify and appraise literature pertaining to the use of spinal orthoses for management of scoliosis and
spinal injury.

C1 Demonstrate the ability to develop and perform a literature search.

Cc2 Demonstrate the ability to critically appraise literature.

LO4 Appraise the roles of orthotics, physiotherapy and surgery in the management of scoliosis and spinal injury
and the value of and interdependence of the different forms of clinical intervention.

C1 Demonstrate understanding of the principles of managing complex spinal deformity and injury which often
involves multi-level clinical challenges.

Cc2 Demonstrate knowledge of adjunct treatment modalities in the management of complex multi-level clinical
challenges.

C3 Demonstrate an understanding of the role of the multidisciplinary clinical team in the management of

scoliosis and spinal injury.

The standards set for each criterion per Module Learning Outcome to achieve a pass grade are indicated on the
assessment sheet for all assessment.

Principles of Assessment and Feedback

Help clarify what good performance is.

Provision of better definitions of academic requirements before a learning task using carefully constructed criteria
sheets and performance level definitions. Expectation will be clearly explained to the class; three assessments are
provided; feedback from the first will be provided in advance of attempts on others.

Encourage 'time and effort' on challenging learning tasks.
Project deadlines are evenly dispersed in the semester to minimise burden on time commitments. A proforma is
provided for the coursework so that required content is defined.

Deliver high quality feedback information that helps learners self-correct.

Coursework formative and summative feedback will be provided in timely manner (before next
deadline/examination). Students thereby will be made aware of their performance and standing before the next and
final assessment.

Provide opportunities to close any gap between current and desired performance
‘Action points’ will be provided along with the normal feedback they receive-- this would help students identify what
they should do next time, what to prioritise, and ultimately how to improve their performance.

Support the development of learning communities.
Small-group discussions are routine part of all sessions.

Encourage positive motivational beliefs and self-esteem

The tasks and assessment are structured to become progressively challenging (with timely feedback). Initially
relevant literature is provided to the students for critical appraisal, but thereafter students must source the relevant
literature pertaining to a newly defined topic to support the case study which is presented.

Page 78




Assessment Method(s) Including Percentage Breakdown and Duration of Exams

Examination Coursework Project
Number Duration Weighting Number Weighting Number Weighting
1 30 mins 30% Cw1 30%
Cw2 40%
LO1-LO4 LO3, LO4

Indicate which learning outcomes (L01, LO2 etc) are to be assessed by exam/coursework/project as required.

Coursework / Submissions deadlines:

Case study: Patient case study presented on last day of module
Coursework 1: Critical appraisal of literature submitted
Coursework 2: Literature review

Resit Examination Procedures:

PLEASE NOTE:
Students need to gain a summative mark of 50% to pass the module. Students who fail the module at the
first attempt will be re-examined with additional coursework.

Recommended Reading:
Lonstein, Bradford, Winter, Ogilvie: Moe's Textbook of Scoliosis and other Spinal Deformities, third edition 1995.

WEBSITES:
http://www.srs.org
http://www.bostonbrace.com

http://srs.org
http://www.vh.org/pediatric/patient/orthopaedics/aistreatment/studies.html

Additional Reading:

Idiopathic Scoliosis

Manual for the Boston Scoliosis Brace Course: Children's Hospital, Boston MA, 10th edition, March 1985.

Dickson RA, et al: The pathogenesis of idiopathic scoliosis. JBJS 66-B:8-15, 1984.

Edgar MA: To brace or not to brace? JBJS 67-B: 173-174, 1985.

Glancy J: A new Orthotic concept in the non-operative treatment of idiopathic scoliosis. Orthot Prosthet 32(4) 15-
31, 1978.

Mehta MH: The rib-vertebra angle in the early diagnosis between resolving and progressive infantile scoliosis. JBJS
54B:230-243, 1972

Riseborough EJ, Herndon JH, Scoliosis associated with Neuromuscular diseases, in Scoliosis and other deformities
of the axial skeleton, 1975

Uden A, Willner S: The effect of lumbar flexion and Boston thoracic brace on the curves in Idiopathic Scoliosis.
Spine 8:846 - 850, 1983.

Neuromuscular Scoliosis

Letts M; Brathborne D; Yamashita T; Nichol B; Keeler A: Soft Boston orthosis in management of neuromuscular
scoliosis: a preliminary report. JPO 12(4): 470-4, 1992.

Noble-Jamieson CM; Heckmat JZ; Dubowit V; Silverman M: Effects of posture and spinal bracing on respiratory
function in neuromuscular disease. Archives of Disease in Childhood. 61(2): 178-81, 1986.

Terjessen T; Lange J; Steen H: Treatment of scoliosis with spinal bracing in quadriplegic cerebral palsy. Devel Med
Child Neuro. (42): 448-454, 2000.

Miller A; Temple T; Miller F: Impact of orthoses in the rate of scoliosis progression in children with cerebral palsy.
JPO 16(3): 332-335, 1996.

Muller EB; Nordwall A: Brace treatment of scoliosis in children with myelomeningocele. Spine 19(2):151-155, 1994.
Kyphosis

Bradford DS: Juvenile Kyphosis in Moe's Textbook of Scoliosis and other spinal deformities, 2nd Edition, 1987
Bradford DS, Moe JN, Montalvo FJ, Winter RB: Scheuermann's kyphosis and roundback deformity: Results of
Milwaukee brace treatment. JBJS 56A: 740-758, 1974

Keim HA: Kyphosis and lordosis in The Adolescent Spine, 2nd edition, 1982

Kling TF, Hensiger RN: Scheuermann's disease: natural history, current concepts and management, in Dickson R,
Bradford DS (eds): Management of Spinal Deformities 1984

Montgomery SP, Erwin WE: Scheuermann's kyphosis - Long-term results of Milwaukee Brace Treatment. Spine 6:5
-12, 1981

Additional Student Feedback:
(Please specify details of when additional feedback will be provided)

Feedback for CW1 will be provided a minimum of 2 weeks before CW2.

Page 79



http://www.srs.org/
http://www.bostonbrace.com/
http://srs.org/
http://www.vh.org/pediatric/patient/orthopaedics/aistreatment/studies.html

MODULE DESCRIPTION FORM

BE934 Clinical Gait Analysis

Module Registrar: Dr Andrew Kerr Taught To: MSc Prosthetics and Orthotics

Other Lecturers Involved: Guest Lecturers Credit Weighting: 20 Semester: 2

Compulsory/optional/elective class: Optional Academic Level: 5

Prerequisites:  Entry onto MSc programme (completion of undergraduate qualification (or equivalent) in

Prosthetics and Orthotics

Module Format and Delivery (hours):

Lecture

Tutorial

Laboratory

Assignments

Private Study

Total

40

5

5

60

90

200

Educational Aim

1. To give candidates an appreciation of methods and levels of accuracy of currently available gait assessment
techniques ranging from the simple to the sophisticated, or inexpensive to, costly. The advantages and
limitations of each will be explored.

2. To help students to develop an awareness and practical understanding of the interpretation of the data and
its relevance to clinically observed conditions.

Learning Outcomes

LO1

Knowledge Based Objectives
The course will facilitate development of knowledge and understanding of:
e kinematic analysis of gait

e kinetic analysis and force transducers

e analysis of muscle actions and joint forces

e how energy expenditure may be monitored

e 2-dimensional and 3-dimensional gait analysis laboratory systems
e outcome measures used in gait analysis

LO2

Skills Based Objectives

On completion of the course, you should be able to:

identify appropriate methods of gait analysis

e structure analysis of information and data

e conduct a basic gait analysis exercise using 2-dimensional and 3-dimensional gait systems
e undertake critical reflection on a subject’s gait

(UK SPEC suggests no more than 4 learning outcomes per module. Statements must be broad and be syllabus
free and link in with the intended learning outcomes on the programme specifications.)

Syllabus

The module will cover the following:

Section One
Aims, objectives and methods of gait analysis

Section Two
Normal & pathological gait

Section Three
Kinematic Analysis
e  Temporal parameters of gait

e Joint angular movements during gait
e Presentation of data
e Methods and equipment
Section Four
e Kinetic Analysis
e  Pressure measurement
e Analysis of joint moments and forces

Section Five
Gait analysis applications in the rehabilitation of clinical populations
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Assessment of Learning Outcomes

Criteria

For each of the Module Learning Outcomes the following criteria will be used to make judgements on student
learning:

LO1

Knowledge-based Objectives

A pass in all of the following is required to pass the module:
C1 3-D laboratory report

C2 Oral presentation based on 2-D laboratory

C3 Reflective essay of around 3000 words

LO2

Skills-based Objectives

Attendance at the following sessions is mandatory in order to pass the module:
C1l 2-D and 3-D gait laboratory experiences

C2 Oral presentation of gait laboratory findings

C3 Rehabilitation service provider laboratory experience

The standards set for each criterion per Module Learning Outcome to achieve a pass grade are indicated on the
assessment sheet for all assessment.

Principles of Assessment and Feedback
The following will underpin the student teaching and learning experience:

Assignment criteria issued at beginning of module.

Negotiation and agreement with students on assignment submission deadlines.

Summative feedback provided to students during early and mid-stages of the module.

Interaction and dialogue encouraged through the use of Myplace communication and online forums.
Student self-assessment and reflection actively encouraged.

Student-peer-teacher feedback opportunities provided throughout and on completion of module.
Pastoral support and guidance provided by module registrar throughout module by email and meetings.

Assessment Method(s) Including Percentage Breakdown and Duration of Exams

Coursework
Number Weighting
Coursework 1 30%
Coursework 2 40%
Coursework 3 30%
LO1 and LO2

Coursework / Submissions deadlines:
March and April, Semester 2.

Resit Examination Procedures:

A resit assignment will be set to specifically address the areas of weakness in the first submission of the
respective coursework failed.

PLEASE NOTE:

Students need to gain a summative mark of 50% to pass the module. Students who fail the module at the
first attempt will be re-examined prior to the Undergraduate Honours Board. This re-examination will
consist entirely of coursework.

Recommended Reading:
Baker R. 2005. Gait analysis methods in rehabilitation. Journal of Neuroengineering and Rehabilitation 2006, 3.

Coda motion. 2013. Codamotion Solutions-Systems [Online]. Available:
http://www.codamotion.com/technology-overview.html

Carse B, Bowers RJ, Meadows BC. & Rowe PJ. 2011. Visualisation to enhance biomechanical tuning of ankle-
foot
orthoses (AFOs) in stroke: study protocol for a randomised controlled trial. Trials, 12.

Castro J, Medina-Carnicer R, Galisteo A. Design and evaluation of a new three-dimensional motion capture
system based on video. Gait & posture. 2006;24(1):126-9.

Duffy C, Hill A, Cosgrove A, Corry |, Mollan R, Graham H. Three-dimensional gait analysis in spina bifida. Journal
of PediatricOrthopedics. 1996;16(6):786-91.

Ehara Y, Fujimoto H, Miyazaki S, Mochimaru M, Tanaka S, Yamamoto S. Comparison of the performance of 3D
camera systems Il. Gait & Posture. 1997;5(3):251-5.

Eng J, Winter D. Kinetic analysis of the lower limbs during walking: what information can be gained from a three-
dimensional model? Journal of Biomechanics. 1995;28(6):753-8.

Gage J. Gait analysis: An essential tool in the management of cerebral palsy. Clinical Orthopaedics and Related
Research. 1993(288):126-34.
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Harvey A, Gorter J. Video gait analysis for ambulatory children with cerebral palsy: Why, when, where and how!
Gait & Posture. 2011;33(3):501-3.

Hillman, SJ, Donald, SC, Herman, J, McCurrach, E, McGarry, A, Richardson, AM & Robb, JE 2010. Repeatability
of a new observational gait score for unilateral lower limb amputees. Gait & Posture, 32, 39,45

Kawamura C, de MoraisFilho M, Barreto M, de Paula Asa S, Juliano Y, Novo N. Comparison between visual and
three-dimensional gait analysis in patients with spastic diplegic cerebral palsy. Gait & Posture. 2007;25(1):18-24.

Kaufman K. Future Directions in Gait Analysis. RRDS Gait Analysis in the Science of Rehabilitation. Baltimore,
MD: Department of Veterans Affairs. p. 85-112.

McDermott A, Bolger C, Keating L, McEvoy L, Meldrum D. Reliability of three-dimensional gait analysis in cervical
spondylotic myelopathy. Gait & Posture. 2010;32(4):552-8.

Miller S. Enhancing Clinic Efficiency. Philadelphia.
Motek-Medical. 2014. CAREN [Online]. Available: http://www.motekmedical.com/products/caren/
Murphy A. 2D Motion Analysis. University of Strathclyde: Department of Biomedical Engineering; 2014.

Ong AML, Hillman SJ, Robb JE. 2008. Reliability and validity of the edinburgh visual gait score for
cerebral palsy when used by inexperienced observers. Gait and Posture, 28, 323-326.

Papi¢ V, Zanchi V, Ceci¢ M. Motion analysis system for identification of 3D human locomotion kinematics data
and accuracy testing. Simulation Modelling Practice and Theory. 2004;12(2):159-70.

Patrick J. Case for gait analysis as part of the management of incomplete spinal cord injury. Spinal Cord.
2003;41(9):479-82.

Perry, J. 2010. Gait analysis: normal and pathological function, Thorofare, NJ, Thorofare, NJ : SLACK.
Read H, Hazlewood M, Hillman S, Prescott R, Robb J. Edinburgh visual gait score for use in cerebral palsy.
Journal of PediatricOrthopedics. 2003;23(3):296-301.

Richards J. The measurement of human motion: A comparison of commercially available systems. Human
Movement Science. 1999;18(5):589-602.

Siliconcoach. Siliconcoach Live: Siliconcoach Limited; 2014. Available from: https://live.siliconcoach.com/.

Siliconcoach. Prosthetic Observational Gait Score - POGS: Explanatory Notes. Siliconcoach.
Vicon. Bonita: Affordable motion capture for any application. UK: Vicon Motion Systems Ltd.

Siliconcoach. Your guide to video analysis software. Siliconcoach.
Siliconcoach. Edinburgh Visual Gait Score for Use in Cerebral Palsy: Explanatory Notes. Siliconcoach.
Whittle M. Clinical gait analysis: A review. Human Movement Science. 1996;15(3):369-87.

Additional Student Feedback:

Access to tutors is available at all times during the semester, so interim formative feedback will be provided as
requested.
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MODULE DESCRIPTION FORM

BE935 Upper Limb Prosthetics B

Module Registrar: Sarah Day Taught To: MSc Prosthetics and Orthotics
Other Lecturers Involved: Credit Weighting: 20 Semester:
Compulsory/optional/elective class: Optional Academic Level: 5

Prerequisites: Entry to the MSc degree programme requires an undergraduate degree qualification in
prosthetics and orthotics.

Module Format and Delivery (hours):

Lecture Tutorial Laboratory Project Assignments | Private Study Total

14 20 12 50 40 64 200

Educational Aim

This module aims to encourage a deeper level of critical analysis within upper limb prosthetics, building on the skills
and knowledge gained in undergraduate Prosthetic programs.

Students will gain knowledge of advanced clinical and technical aspects required to become a competent and
professional practitioner. The module will build on the cross-curricular links with other relevant and complimentary
modules, for example human biological sciences, principles of prosthetic and orthotic design, and health services
research. This module will consider socket design, component prescription and control strategies for proximal
upper limb amputation levels, as well as emerging technologies and their clinical relevance to the field of upper
limb prosthetics.

The module consists of lectures, tutorials and clinical sessions. Students will undertake further investigative reading
in areas relevant to patient care and emerging technology.

Learning Outcomes

On completion of the module the student is expected to be able to:

LO1 Understand the functional, technical and cosmetic properties of emerging technologies, and their use
within upper limb prosthetics.

LO2 Display competencies in the prescription and application of a variety of control systems and related
technologies

LO3 Understand the different socket designs suitable for proximal amputation levels, including material choice
and trimlines.

(UK SPEC suggests no more than 4 learning outcomes per module. Statements must be broad and be syllabus
free and link in with the intended learning outcomes on the programme specifications.)

Syllabus

The module will teach the following:

Emerging technology and control systems, including multi-articulating prosthetic hands
Cosmetic coverings

Electric elbow joints

Trans-humeral, shoulder disarticulation and forequarter socket design

Socket design for congenital deformity

Assessment of Learning Outcomes

Criteria

For each of the Module Learning Outcomes the following criteria will be used to make judgements on student
learning:

[Note: Criteria break the LO down into ‘teachable’ elements but do not become syllabus orientated i.e. no mention
of CAD package names, components etc.]

LO1 Understand the functional, technical and cosmetic properties of emerging technologies and their
use within upper limb prosthetics.

Cl1 Describe the functional, technical and cosmetic properties of emerging technologies.

C2 Make comparisons between emerging technologies and existing technology.

C3  Consider the prescription criteria for new technologies.

LO2 Display competencies in the prescription and application of a variety of control systems and
related technologies.
Cl Describe the different control options available and their use.

C2  Design suitable prosthetic systems for patients with proximal upper limb absence.
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LO3 Understand the different socket designs suitable for proximal amputation levels and congenital
deformities, including material choice and trimlines.
Cl Conduct an investigative review of literature based on a specific clinical presentation.

C2 Describe the condition, functional loss and biomechanical considerations.
C3  Design suitable prosthetic systems for patients with proximal upper limb absence.

The standards set for each criterion per Module Learning Outcome to achieve a pass grade are indicated on the
assessment sheet for all assessment.

Principles of Assessment and Feedback

Students will complete 2 summative assignments for which they will receive timely feedback. These activities will
encourage student engagement and support their attainment of knowledge, understanding, and transferable skills.
Students will participate in group activities to encourage peer support and dialogue and will be given choice in the
topic to be assessed. The assessments will highlight any gaps in knowledge for both the student and tutor so that
further teaching and learning can be conducted in this area.

Assessment Method(s) Including Percentage Breakdown and Duration of Exams

Examination Coursework Project
Number Duration Weighting Number Weighting Number Weighting
1 50%
presentation
1 Essay 50%
LO1, LO2

Indicate which learning outcomes (LO1, LO2 etc) are to be assessed by exam/coursework/project as required.

Coursework / Submissions deadlines:
Assessment 1 —Week 7, Assessment 2 — Week 10

Resit Examination Procedures:
Additional coursework will be required.

PLEASE NOTE:

Students need to gain a summative mark of 50% to pass the module. Students who fail the module at the
first attempt will be re-examined during the August diet. This re-examination will consist entirely of
coursework.

Recommended Reading:

Schnur D, Meier RH. (2014) Amputation Surgery. Phys Med Rehabil Clin N Am. 2014 Feb;25(1):35-43
Cheesborough JE, Souza JM, Dumanian GA, Bueno RA Jr. Targeted muscle reinnervation in the initial management
of traumatic upper extremity amputation injury. Hand (N Y). 2014 Jun;9(2):253-7.

Hargrove LJ, Lock BA, Simon AM. Pattern recognition control outperforms conventional myoelectric control in upper
limb patients with targeted muscle reinnervation. Conf Proc IEEE Eng Med Biol Soc. 2013;2013:1599-602

Dosen S1, Cipriani C, Kosti¢ M, Controzzi M, Carrozza MC, Popovi¢ DB. Cognitive vision system for control of
dexterous prosthetic hands: experimental evaluation. J Neuroeng Rehabil. 2010 Aug 23;7:42.

Otr OV1, Reinders-Messelink HA, Bongers RM, Bouwsema H, Van Der Sluis CK. The i-LIMB hand and the DMC
plus hand compared: a case report. Prosthet Orthot Int. 2010 Jun;34(2):216-20.

Muzumdar A., et al (2004) Powered Upper Limb Prostheses, Control, Implementation and Clinical Application.
Germany. Springer-Verlag Berlin Heidelberg

Dykes W.G et al (1998) Shoulder Prosthetics, A Clinical and Technical Guide for Prosthetists, Clinicians, Therapists
and Technicians. Scotland. The National Centre for the Training and Education of Prosthetics and Orthotics,
University of Strathclyde.

Additional Student Feedback:

Access to tutors is available at all times during the semester, so interim formative feedback will be provided as
requested.
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MODULE DESCRIPTION FORM

BE936 Lower Limb Prosthetic Design B

Module Registrar: Dr Tony McGarry Taught To: MSc Prosthetics and Orthotics
Other Lecturers Involved: Credit Weighting: 20 Semester: 2
Compulsory/optional/elective class: Optional Academic Level: 5

Prerequisites:  Entry to the MSc degree programme requires an undergraduate degree qualification in
prosthetics and orthotics.

Module Format and Delivery (hours):

Lecture Tutorial Laboratory Assignments Private Study Total

30 24 20 46 80 200

Educational Aim

The module builds on the introduction to prosthetics socket design, components and materials studied in
undergraduate PO science (or equivalent course). Students will gain knowledge of advanced clinical and technical
aspects required to become a competent and professional practitioner. The module will build on the cross-curricular
links with other relevant and complimentary modules, for example human biological sciences, professional skills
for healthcare, principles of prosthetic and orthotic design, and health services research.

This module consists of appropriate clinical hours and will equip the student with knowledge skills and
understanding in the areas lower limb prosthetics. This will be supplemented by additional self-reflection activities
to a total of 200 hours.

Learning Outcomes

On completion of the module the student is expected to be able to
LO1 Ascertain and critically appraise relevant evidence for use in prosthetic prescription

LO2 Understand and organise factors that influence prosthetic prescription

(UK SPEC suggests no more than 4 learning outcomes per module. Statements must be broad and be syllabus
free and link in with the intended learning outcomes on the programme specifications.)

Syllabus

Students will:
e demonstrate effective patient and colleague communication skills and be able to establish patient rapport
and empathy in a controlled clinical setting
e develop a knowledge of prescription criteria for lower limb prostheses based on the needs of the patient
e develop clinical and technical problem-solving skills
e access, gather, review and appraise relevant and current literature in the field
o demonstrate their ability to carry out patient assessment and document the findings
o develop a knowledge of socket design and their applications
e develop a knowledge of the biomechanical principles of prosthetic socket design
e Component testing techniques
e assess and recognise optimal prosthetic socket fit
e expand their knowledge of the prosthetic component design
e consider the influence of aesthetics and cosmesis on user acceptance

Assessment of Learning Outcomes

Criteria

For each of the Module Learning Outcomes the following criteria will be used to make judgements on student
learning:

[Note: Criteria break the LO down into ‘teachable’ elements but do not become syllabus orientated i.e. no mention
of CAD package names, components etc.]

LO1 Ascertain and critically appraise relevant evidence for use in prosthetic prescription

C1 Produce a report based on available evidence

Cc2 Design appropriate prosthetic prescription pathways +/or matrices

C3 Present and justify prescription choices in relation to lower limb prosthetic design
C4 Revise and test pathways following assessment of lower limb prosthetic users

LO2 Understand and organise factors that influence prosthetic prescription

C1 Produce a report based on available evidence

Cc2 Design appropriate prosthetic prescription pathways +/or matrices

C3 Present and Justify prescription choices in relation to lower limb prosthetic design
C4 Revise and test pathways following assessment of lower limb prosthetic users
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The standards set for each criterion per Module Learning Outcome to achieve a pass grade are indicated on the
assessment sheet for all assessment.

Principles of Assessment and Feedback

Encourage interaction and dialogue around learning (peer and teacher-student).
All students are encouraged to interact and present their opinions in relation to prosthetic prescription.

Involve students in decision-making about assessment policy and practice
Assessment criteria are discussed and agreed in the introductory lecture. An average of students peer grading is
used in the final presentation. This constitutes 10% of the final presentation mark.

Assessment Method(s) Including Percentage Breakdown and Duration of Exams

Examination Coursework
Number Duration Weighting Number Weighting
1 30 minutes 50% 1 50%
LO Presentation

Coursework / Submissions deadlines:
Practical work, oral presentation and submission of coursework dates will be given at the beginning of the module.

Resit Examination Procedures:
Resit assignment will be given for submission in August.

PLEASE NOTE:

Students need to gain a summative mark of 40% / 50% (BSc / MSc) to pass the module. Students who fail
the module at the first attempt will be re-examined during the August diet. This re-examination will consist
entirely of coursework.

Recommended Reading:

CARROLL, K., RHEINSTEIN, J. & POLLARD, E. 2013. Chapter 21: Understanding Prosthetic Feet. In: LUSARDI,
M., DUANE CORTES A, VIOSCA E, HOYOS JV, SANCHEZ-LACUESTA J (1997) Optimisation of the Prescription
for Trans-tibial Amputees. Prosthetics and Orthotics International, Vol 21 (3), p168-174

ROMO H. Prosthetic Knees. Phys Med Rehab Clin, 2000, 11, 3, 595-607.

FISHMAN S, Edelstein JE, Krebs D (et al). Icelandic-Swedish-New York above-knee prosthetics sockets: paediatric
experience. J Pediatr Orthop 1987 38, 449-452

JENDRZEJCZYK DJ. Flexible socket systems. Clin Prosthet Orthot 1985 9, (1), 27-30.

JORGE, M. & NIELSON, C. (eds.) Orthotics & Prosthetics in Rehabilitation. 3 ed. St. Louis, Missouri: Elsevier.
KAPP, S. 1999. Suspension systems for prostheses. Clinical Orthopaedics and Related Research, 55-62.

KAPP, S. & FERGASON, J. 2004. Chapter 39: Transtibial Amputation: Prosthetic Management. In: SMITH, D.,
MICHAEL, J. & BOWKER, J. (eds.) Atlas of Amputations and Limb Deficiencies Surgical, Prosthetic, and
Rehabilitation Principles. 3 ed. Rosemont, IL: AACS.

KAPP, S. & MILLER, J. A. 2009. Lower limb prosthetics. Care of the combat amputee. Washington, DC: Borden
Institute.

KNAPP, D. 2013. Chapter 23: Transtibial Prosthetics. In: LUSARDI, M., JORGE, M. & NIELSON, C. (eds.)
Orthotics and prosthetics in rehabilitation. Missouri: Elsevier Health Sciences.

KOGLER, G. 2013. Chapter 6: Materials and Technology. In: LUSARDI, M., JORGE, M. & NIELSON, C. (eds.)
Orthotics and prosthetics in rehabilitation. Missouri: Elsevier Health Sciences.

LINDE HVD, GEERTZEN JHB, HOFSTAD CJ, LIMBEEK JV, POSTEMA K. Prosthetic prescription in the
Netherlands: An observational study. Prosthetics and Orthotics International. 2003;27(3):170-8.

MENARD MR, MCBRIDE ME, SANDERSON DJ, MURRAY DD (1992) Comparative Biomechanical Analysis of
Energy Storing Prosthetic Feet. Arch Phys Med Rehabil, Vol 73 (5), p451-458

MICHAEL, J. W. 2004. Chapter 33: Prosthetic Suspensions and Components. In: SMITH, D., MICHAEL, J. &
BOWKER, J. (eds.) Atlas of Amputations and Limb Deficiencies Surgical, Prosthetic and Rehabilitation Principles.
3 ed. Rosemont, IL: AAOS.

RADCLIFFE, C. W., FOORT, J., INMAN, V. T. & EBERHART, H. D. 1961. The patellar-tendon-bearing below-
knee prosthesis, Biomechanics Laboratory, University of California.

REDHEAD, R. G., DAY, H. J. B.,, MARKS, L. J. & LACHMANN, S. L. 1991. Prescribing lower limb prostheses,
London, London : Disablement Services Authority.

Additional Student Feedback:

Access to tutors is available at all times during the semester, so interim formative feedback will be provided as
requested.
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MODULE DESCRIPTION FORM

BE937 Paediatric Lower Limb Prosthetics B

Module Registrar:

Laura Murray

Taught To: MSc Prosthetics and Orthotics

Other Lecturers Involved: Guest lecturers

Credit Weighting: 20

Semester: 2

Compulsory/optional/elective class: Optional

Academic Level: 5

Prerequisites:

Entry to the MSc degree programme requires an undergraduate degree qualification in
prosthetics and orthotics.

Module Format and Delivery (hours):

Lecture

Tutorial

Laboratory

Project

Assignments

Private Study

Total

10

20

10

50

40

70

200

Educational Aim

This module aims to:

The module builds on the introduction to prosthetics socket design, components and materials studied in PO
science 1, 2 and 3. Students will gain knowledge of advanced clinical and technical aspects required to become a
competent and professional practitioner. The module will build on the cross-curricular links with other relevant and
complimentary modules, for example human biological sciences, professional skills for healthcare, principles of
prosthetic and orthotic design, and health services research.

This module consists of appropriate clinical hours and will equip the student with knowledge, skills and
understanding in the areas of upper and lower limb paediatric prosthetics. This will be supplemented by additional
self-reflection activities to a total of 200 hours.

Learning Outcomes

On completion of the module the student is expected to be able to:

LO1 Through effective patient and colleague communication skills will be able to establish patient and parent
rapport and empathy in a controlled clinical setting. Develop a knowledge of prescription criteria for upper
and lower limb prostheses based on the needs of the patient.

LO2 Knowledge of a range of acquired and congenital deficiencies.

LO3 Access, gather, review and appraise relevant and current literature in the field.

LO4 Expand their knowledge of prosthetic component design and develop a knowledge of a range of socket

designs and their applications.

(UK SPEC suggests no more than 4 learning outcomes per module. Statements must be broad and be syllabus
free and link in with the intended learning outcomes on the programme specifications.)

Syllabus

The module will teach the following:
e Causes and surgical management of congenital deficiency and childhood amputations
e Psychology of disability in childhood
e Prosthetic management of the lower limb deficient child
e Prosthetic management of the upper limb deficient child
e Paediatric occupational therapy
e  Growing up with a disability: A user’s perspective
The parents perspective of disability

Assessment of Learning Outcomes

Criteria

For each of the Module Learning Outcomes the following criteria will be used to make judgements on student
learning:

[Note: Criteria break the LO down into ‘teachable’ elements but do not become syllabus orientated i.e. no mention
of CAD package names, components etc.]

LO1 Through effective patient and colleague communication skills will be able to establish patient and parent
rapport and empathy in a controlled clinical setting. Develop a knowledge of prescription criteria for upper
and lower limb prostheses based on the needs of the patient.

C1 Demonstrate through attendance at a relevant paediatric prosthetic clinics awareness of a range of
assessment techniques and clinical conditions supported by a clinical supervisor.

LO2 Knowledge of a range of acquired and congenital deficiencies.

C1 Demonstrate through clinical studies reports of patients seen and treated at relevant paediatric clinic
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LO3 Access, gather, review and appraise relevant and current literature in the field.
C1 Competency in conducting a literature review on a relevant paediatric topic.

LO4 Expand their knowledge of prosthetic component design and develop a knowledge of a range of socket
designs and their applications.

C1 Tutorials will be conducted to demonstrate student knowledge gained from clinical visits and previous
clinical placements.

The standards set for each criterion per Module Learning Outcome to achieve a pass grade are indicated on the
assessment sheet for all assessment.

Principles of Assessment and Feedback

Several of the principles of assessment and feedback are incorporated into this module.

Help clarify what good performance is.

Provision of better definitions of academic requirements before a learning task using carefully constructed criteria
sheets and performance level definitions. Expectation will be clearly explained to the class; two assessments are
provided; feedback from the first will be provided in advance of second assessment.

Encourage 'time and effort' on challenging learning tasks.
Project deadlines are evenly dispersed in the semester to minimise burden on time commitments. A proforma is
provided for the coursework so that required content is defined.

Deliver high quality feedback information that helps learners self-correct.

Coursework formative and summative feedback will be provided in timely manner (before next
deadline/examination). Students thereby will be made aware of their performance and standing before the next and
final assessment.

Provide opportunities to close any gap between current and desired performance

‘Action points’ will be provided along with the normal feedback they receive - this would help students identify what
they should do next time, what to prioritise, and ultimately how to improve their performance. This will also impact
on their honours project work which is undertaken in semester 2.

Involve students in decision-making about assessment policy and practice
Midterm and end-of-term class evaluations allow students to express concerns about assessment policy and
practice to registrar.

Support the development of learning communities.
Small-group discussions are routine part of all sessions.

Encourage positive motivational beliefs and self-esteem

The tasks and assessment are structured to become progressively challenging (with timely feedback). Initially
relevant literature is provided to the students for critical appraisal, but thereafter students must source the relevant
literature pertaining to a newly defined topic to support the case study which is presented.

Assessment Method(s) Including Percentage Breakdown and Duration of Exams

Poster and Presentation Coursework Project
Number Duration Weighting Number Weighting Number Weighting
1 30 minutes 20 1 20
1 20 2 40
LO1, LO3 LO2, LO3

Indicate which learning outcomes (L01, LO2 etc) are to be assessed by exam/coursework/project as required.

Coursework / Submissions deadlines:
Presentations: TBC

Resit Examination Procedures:

Where any student fails to complete the module assessment successfully a resit assignment of 5000 words will be
set for submission in August.

PLEASE NOTE:

Students need to gain a summative mark of 40% to pass the module. Students who fail the module at the
first attempt will be re-examined during the August diet. This re-examination will consist entirely of
coursework.

Recommended Reading:
Winkelmann W.W. Rotationplasty. Ortho Clin of North America, Vol 27, No.3, July 1996

Krajbich J.l. Modified Van Nes Rotationplasty in the treatment of malignant neoplasms in the lower extremities of
children. Clin Orthop. No. 262, January 1991, pp. 74-77
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Bryant PR, Pandian G. Acquired limb deficiencies in children and young adults. Arch Phys Med Rehabil, 2001, Vol.
82 (Suppl 1), pp S3-S8

Cummings DR. Paediatric prosthetics: current trends and future possibilities. Phys Med Rehabil Clin North Am.
2000, Vol. 11, pp. 653-679

Birch JG, Walsh SJ et al. Syme amputation for the treatment of fibular deficiency: an evaluation of long-term physical
and psychological functional status. J Bone Joint Surg. 1999, Vol. 81a pp. 1511-1518

Krebs DE, Edelstein JE, Thornby MA, Prosthetic management of children with limb deficiencies. Phys Ther. 1991,
Vol 71, pp. 920-934.

Alman BA, Krajbich JI, Hubbard S. Proximal femoral focal efficiency: results of rotationplasty and syme amputation.
J Bone Joint Surg Am, 1995, Vol 77 (12), pp 1876-1882.

Koman LA, Meyer LC, Warren FH. Proximal femoral focal deficiency: a 50 year experience. Dev Med Child Neurol,
1982, Vol 24 (3), pp. 344-355.

Birch JG et al. Syme amputation for the treatment of fibular deficiency. J Bone Joint Surg Am, 1999, Vol 81A (11),
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Additional Student Feedback:

Access to tutors is available at all times during the semester, so interim formative feedback will be provided as
requested.
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