School of Mathematics, Statistics and Applied Mathematics

College of Science

Structured PhD Programme
Students are required to accumulate at least 30 ECTS over the duration of their PhD programme. They will normally be expected to have completed all the taught components by the end of the third year of their programme. 

Core modules

All students are required to take the modules GS501 (Seminar Programme) and GS506 (Teaching and Learning). 

Elective Modules 

As well as the core modules, the student must take sufficiently many elective modules from the list below to fulfil the 30 ECTS requirement. The selection of modules should be made in consultation with the student’s supervisor. Some of the module instances detailed below may be taken more than once during the programme. In particular, the student may take 2 or more versions of “Advanced Course in Mathematical Sciences” depending on his/her area of interest and on the particular slate of courses that are offered by the school during his/her programme. Similar comments apply to the module GS509 (Participation in Workshop)

Exemptions

There will not normally be any exemptions from the requirements listed above. However, in exceptional circumstances, the student’s GRC (Graduate Research Committee) will have the authority to grant exemptions. All such situations should be dealt with on a case by case basis and the GRC must present a report to the school detailing the justification for the particular exemption.

Approved Modules:

The following modules are approved by the School for inclusion in the structured PhD programme

	Title
	Code
	ECTS
	Core/Elective
	Comments

	Seminar Programme
	GS501
	5
	Core
	GS approved

	Teaching and Learning
	GS506
	5
	Core
	GS Approved

	Graduate Research Skills
	GS505
	5
	Elective
	GS Approved

	Advanced Course in Mathematical Sciences
	
	5 (per instance)
	Elective
	Can be taken for credit more than once

	Participation in workshops
	GS509
	5 (per instance)
	Elective
	GS approved, can be taken for credit more than once

	Journal Club
	GS502
	5
	Elective
	GS approved


Module Details

	Graduate Studies Form for Modules attached to Structured PhD 

	Title
	Seminar programme

	Credits  (ECTS)
	5

	Module Places
	

	Module Code:


	GS501

	Elective Places
	

	Indicative Module Descriptor: 
In this module the students will attend a series of seminars.  

Students will attend a minimum of 16 seminars (E.g. Conference presentations, Seminar series). 



	The module aims to give students the opportunity to;

· Further their knowledge in diverse research areas

· Develop critical analysis skills

· Develop abstract writing skills
Indicative Learning Outcomes: 
On successful completion of this module, students should; 

· Have learnt about current topics having attended a series of seminars covering diverse range of subject matter

· Gained experience in critical analysis of speakers at seminar 

· Become experienced in writing abstracts relating to seminars attended



	Workload: (specify or delete as appropriate)  100

	Class Contact: 

Seminar attendance 


	16



	Workshop
	

	Specified Assignment(s)

Seminar abstract preparation/critique


	48



	Autonomous Student Learning 

Seminar reflectance 

Reading research papers
	16

20



	Assessment(s) (choose from below or add your own)

Evidence of attendance (attendance signing sheet).  Completion of reflective journal comprised of a one abstract per seminar attended (e.g. 250 words) and critique of each seminar attended.



	
	Type
	% of marks
	Timing

	Year 1:

Seminar attendance 

Assessment of reflective journal


	Mandatory

100%

	Result
	Pass 65% / Fail


	Graduate Studies Form for Modules attached to Structured PhD 

	Title
	Journal club programme

	Credits  (ECTS)
	5

	Module Places
	

	Module Code:
	GS502

	Elective Places
	

	Indicative Module Descriptor: 
In this module the students will attend a series of journal clubs.  

Students will participate in a minimum of 12 journal clubs (including one journal club at which they will present a paper). 



	The module aims to give students the opportunity to;

· Further their knowledge in diverse research areas

· Develop critical analysis skills

· Develop presentation skills
Indicative Learning Outcomes: 
On successful completion of this module, students should ….

· Have learnt about current topics having attended a series of journal clubs covering diverse range of subject matter

· Gained experience in critical analysis of speakers at journal clubs

· Become experienced in presenting a research paper 

· Become experienced in active discussion of research papers



	Workload: (specify or delete as appropriate)  100

	Class Contact: 

Journal club attendance 


	12



	Workshop
	

	Specified Assignment(s)

Preparation/presentation of students own journal club paper
	18



	Autonomous Student Learning 

Reflective journal  

· Evidence of critical preparation prior to attendance 

· Generation of pertinent questions

· Reflection of journal club proceedings

Reading research papers
	55

15

	Assessment(s) 
Evidence of participation (signing sheet).  Presentation at one journal club.  Completion of reflective journal comprised of the bullet points mentioned above (suggested: approx 5h time investment per journal club attended).

	
	Type
	% of marks
	Timing



	Year 1:

Journal club attendance 

Assessment of reflective journal


	Mandatory

100%

	Result
	Pass 65% / Fail


	Graduate Studies Form for Modules attached to Structured 

	Title
	Graduate Research Skills

	Credits  (ECTS)
	5

	Module Places
	Available to all new entrant / year 1 PhD candidates affiliated to the Colleges of:

· Science

· Engineering & Informatics

· Medicine, Nursing & Health Sciences

	Course Instance
	

	Module Code: 
	GS 505

	Please indicate if generic (GS) or specialised module
	Incorporating a blend of generic (GS) and discipline specific units as appropriate.

	Indicative Module Descriptor:
This module aims to enable students to develop and acquire a range of generic and discipline specific research skills and gain an understanding of their practical application to the research process, in order to successfully complete fourth level research. 

The module will be delivered over four semesters of the PhD programme and delivery will incorporate a blended learning approach including participant attendance at face-to-face units incorporating both generic and discipline specific themes and utilisation of supporting online courseware available via Blackboard.


By the end of this module, the student is expected to be able to:

· Demonstrate the ability to identify, access and critically evaluate the requisite specialised skills, technical training, and specialised diagnostic or other equipment  required to carry out their research project 

· Demonstrate the ability to write regular comprehensive reports of their research/ laboratory activities 

· Demonstrate an ability to prepare and document annual plans that indicate their detailed strategy for the succeeding phases of the research 

· Demonstrate an ability to exploit the extensive patent databases and to benchmark their research activity against the relevant patent literature

· Demonstrate an ability to communicate their data or findings in poster format and to a peer audience in the discipline 

· Demonstrate an understanding of the importance of a notarised notebook as a record of their original contributions to research 



	Workload: 

	Class Contact
	 Contact hours: 

· Total 6-9 hours of which a minimum of 3 hours will be in the form of a face-to-face ½ day workshop and the remaining hours selected from either face-to-face or online self-paced learning units.

	Workshop (other forms of educational activity)


	· Required attendance at relevant discipline-specific Getting Started on Your PhD ½ day workshop

· Plus attendance at a range of optional face-to-face workshops or self-directed learning via appropriate online modules, including generic and discipline specific themes.

	Specified Assignment(s)


	Aligned to the student’s PhD research question,  module participants will be required to: 

1. Submit 2 referenced annual reports of their research progress (including projected future research activity plans) (Assessor: Graduate Research Committee) 

2. Prepare a presentation on their work for presentation to a peer-audience in their discipline.  

         (Assessor: Graduate Research Committee)

3. Maintain a reflective blog/journal (via Blackboard) outlining and tracking the processes and methods used to progress their research 

        (Assessor: PhD Supervisor)

	Autonomous Student Learning 


	Following attendance at relevant workshops and / or use of online courseware, students will be expected to undertake independent research activities and apply their knowledge and skills in order to:

· Produce comprehensive annual reports of their research, appropriately referenced and calibrated against recent work in their field. 

· Identify their needs for training in new techniques, and for access to facilities, information, and software, in order to complete their research. 

· Keep up-to-date with advances in their field

· Develop an informed and appropriate strategy for upgrading their technical skills 

· Maintain a notarised notebook of their research activity.

	Assessment(s)  

	
	Type
	% of marks
	Timing



	· Annual reports outlining research progress and a critical assessment of training and other needs 

· Annual presentation to peer audience, describing their research progress and their plan for the completion of their project

· Reflective blog entries

· A well-structured research notebook, regularly updated and signed
	100%

	Result
	Pass / Fail


	Graduate Studies Form for Modules attached to Structured PhD 

	Title
	Teaching & Learning

	Credits  (ECTS)
	5

	Supervisor Approval
	Supervisor approval is not a pre-requisite for this module due to teaching contribution of 120 hours per year (section  5.7 Duties)

	Module Places
	

	Module Code: 
	GS506

	Elective Places
	

	Indicative Module Descriptor: 

	This module will provide a comprehensive introduction to aspects of teaching and learning in higher education, offering an overview of basic ideas such as learning outcomes, teaching methods, assessment and approaches to learning.  It will build experience of self-reflection through teaching practice, the identification of critical incidents and the use of a range of approaches to evaluation. All participants must undertake appropriate teaching practice, whether through tutoring, leading seminars or laboratory demonstration.

Indicative Learning Outcomes: 
On successful completion of this module, students should;

· demonstrate awareness of the range of possible approaches to teaching and the promotion of active student learning available in higher education contexts; 

· demonstrate awareness of the contextual factors and challenges which impact on an effective teaching and learning experience and identify some strategies for dealing with some common difficulties that may arise

· demonstrate appreciation of  the particular role and responsibilities of the tutor or demonstrator;

· acquire significant experience in teaching and supporting learning in undergraduate (or postgraduate, if appropriate) programmes;

· have utilised appropriate approaches (including peer/mentor observation) to evaluate teaching;

· be able to reflect on critical incidents and learning events and evaluate the success or otherwise of particular approaches to teaching in the courses which they are supporting; 

· have completed a reflective journal detailing their experiences and making suggestions and recommendations for subsequent improvement of their own performance and that of the students in their classes.

Structure:

This module will be delivered following a blended learning model which consists of three primary components:

· Online materials (in the Blackboard site for the module) and guided reading;

· Two three-hour workshops (one per semester) with associated activities and discussion;

· Reflection and peer discussion based on teaching practice as a tutor, laboratory demonstrator or in a similar capacity.

Assessment(s):

The module will be assessed on a pass/fail basis following completion, to an appropriate standard, of the following:

· A reflective journal providing evidence of reflection, improved practice and evaluation of student learning;

· Completion of an acceptable level of teaching hours, evidenced by a detailed log over the appropriate period; 

· Active participation in, and completion of associated tasks, the workshops and online course materials/exercises (which will include some short written contributions).

· A peer-assessment review of teaching



	Workload: (specify or delete as appropriate)

	Class Contact
	

	Workshop


	6 hours

	Specified Assignment(s)


	Portfolio to include  ( as appropriate to the Teaching responsibilities) elements such as: 

· Reflective Journal

· Teaching Log

· Peer-Assessment/Observation or critical review of a Laboratory Teaching session

· Series of specific teaching experience exercises/tasks based on online materials

	Autonomous Student Learning 

(please specify)
	Extensive online materials and lessons

Teaching Practice 

Series of readings from text, papers, reports and websites. 



	Assessment(s) (choose from below or add your own)

	
	Type
	% of marks
	Timing



	Assignments

Reports

Oral or Written Presentations as appropriate
	100%

	Result Successful completion of

assignments from workshops

and literature assignment
	Pass 


	Graduate Studies Form for Modules attached to Structured PhD 

	Title
	Participation in workshops / courses (year 1-3)

	Credits (ECTS)
	5

	Module Places
	

	Module Code: 
	GS509

	Elective Places
	

	Indicative Module Descriptor: 
Students
will
attend
workshops
or
courses
either
nationally
or
internationally.

	The module aims to give students the opportunity to;

· Develop research technique skills

· Develop writing skills

Indicative Learning Outcomes: 
On successful completion of this module, students should;

· Gained experience a particular research technique

· Gained experience in a particular area of research

· Have gained experience in writing a report

	Workload: 

	Class Contact:
	

	Workshop/course attendance 20 hours,

Write a report on workshop/course relevance to PhD 50 hours, Reading literature 30 hours.
	20

	Specified Assignment(s)

Write a report on workshop / course
	50

	Autonomous Student Learning Reading literature
	30

	Assessment(s) 
Attendance certificate, student will write a report of the benefit of the workshop/course to their project.

	
	Type
	% of marks
	Timing

	Report
	100%

	Result
	Pass / Fail


	Graduate Studies Form for Modules attached to Structured PhD and/or Research Masters Programmes

	Title
	Advanced Course in Mathematical Sciences

	Credits  (ECTS)
	5

	Module Places
	Available to all PhD students in the SMSAM

	Module Code
	

	Generic/Specific
	Specific

	Elective Places
	

	Indicative Module Descriptor: 

	The School of Mathematics, Statistics and Applied Mathematics offers an MSc in Mathematics by coursework and research. Each year, eight taught modules are offered as part of this programme, covering a wide range of discipline areas within the School. Through graduate level coursework, each module provides an in-depth exposure to a specific research active topic, normally closely related to the research area of the staff member responsible for the module. Although the set of modules offered may differ from year to year*, the assessment of each module is subject to review by external examiners, ensuring that each module attains the appropriate level and standard. 

Indicative Learning Outcomes: 
Learning outcomes depend on the specific module and may differ qualitatively between applied subjects and modules in pure mathematics. All students will gain a graduate-level understanding of the specific topic that is covered by the module. Students will attain a level of understanding of the subject sufficient to read research papers or to become capable of generalizing the results obtained in classes in alternative settings. Students on applied modules will normally be capable of making problems on novel applications using techniques and tools (including software tools) acquired in the course. 

Structure:

These are semester-long modules, normally consisting of two lecture or interactive sessions per week as well as tutorials or other forms of lecturer contact (e.g. practical sessions). For the purposes of the structured PhD, the assessment will be based solely on the final exam and the result will be a pass/fail.



	Workload: 120 hours approx

	Class Contact
	24

	Workshop


	

	Specified Assignment(s)


	

	Autonomous Student Learning 

(please specify)
	80



	Assessment(s) (choose from below or add your own)

	
	Type
	% of marks
	Timing



	End of semester exam
	100

	Result 
	Pass/fail


* Some sample courses from recent years (in the period 2005-2011) include: 

· Group Representation Theory

· Geometric and Asymptotic Group Theory

· Polytopes

· Algebraic Topology

· Hyperbolic Geometry

· Banach Spaces

· Fourier and  Wavelet Analysis

· Operator Theory

· Analytic Topology

· Advanced Complex Analysis

· Commutative Algebra

· Homological Algebra

· Applied Topology

· Probabilistic Models in Molecular Biology

· Advanced Statistical Modelling

· Bayesian Statistics

