School of Chemistry Graduate Programme
The following Graduate Studies Approved Modules will be taken by students in the School of Chemistry with modifications/amendments suggested in blue text.  Students in the School will take 30 credits minimum, up to 45 maximum through these courses.
A student with an MSc or equivalent entering the PhD in the School will be exempt from the 30 credit minimum and will take courses as advised by the Supervisor and Graduate Research Committee.  

The pass level in Chemistry modules will generally be a B+ (>65%) level.
Core Modules
The following are core modules which all students in the programme will be required to complete

	GS Approved Modules


	ECTS
	Code

	1. 
Seminar programme
	5
	GS501

	2. 
Graduate Information Skills 

(for Science)
	5
	GS504

	3. 
Teaching & Learning
	5
	GS506

	School of Chemistry Approved Modules


	
	

	4.
Core Skills for Chemistry Research
	5
	CH506


Elective Modules

The following Graduate Studies Approved Modules may be taken as electives by PhD students in the School of Chemistry.  Students can take one or more masterclass in Chemistry.
	4. Statistical Methods for Research
	5
	GS507

	5. Research paper publication (year 1-3)
	5
	GS508

	6. Masterclass in Chemistry 1 Masterclass in Carbohydrate Chemistry
	5
	CH503

	7. Masterclass in Chemistry 2 Masterclass in Radical Chemistry
	5
	CH504

	8. Research placement
	5-15
	GS511

	9. Industrial placement
	5-15
	GS516

	10. Masterclass: Quantitiative analysis of solid-state pharmaceuticals
	5
	CH505


Additions to approved GS modules (GS501, GS504, GS506 and GS507) are indicated in blue text.

Additions requiring changes to approved GS modules are also indicated by an *.

New proposed modules (both GSxxx and CHxxx) are indicated in blue text.

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

	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 School of Chemistry requirement will be 24 seminars during the course of the PhD with 18 selected from the official School of Chemistry Seminar Programme



	The module aims to give students the opportunity to;
· Further their knowledge in diverse research areas

· Develop critical analysis skills

· *Develop abstract writing skills and/or develop presentation skills and/or problem solving 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 (optional)
· *Develop problem solving skills (optional)

· *Improved presentation skills (optional)


	Workload: (specify or delete as appropriate)  100

	Class Contact: 

Seminar attendance 
	at least 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 or book) *and one of the following:
Completion of reflective journal comprised of a one abstract per seminar attended (e.g. 250 words) and critique of each seminar attended.
*A student in the School of Chemistry may alternatively prepare and give two presentations on selected topics related to the seminar programme/recent research as agreed with their supervisor.  
*Alternatively a student in the School of Chemistry may prepare one presentation and coordinate one problem solving class on topics covered during the seminar programme.


	
	Type
	% of marks
	Timing

	Year 1:

Seminar attendance 

Assessment of reflective journal/*abstracts or of the presentations/problem solving sessions
	Mandatory

100%

	Result
	Pass or Incomplete


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

	Title
	Graduate Information Skills: 

Critical methods and approaches in targeting, managing, publishing and disseminating research. 

	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
	TBC

	Module Code: 
	GS504

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

	Elective Places
	

	Indicative Module Descriptor: (about 150 words) 

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 in the 1st and 2nd semesters 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 appropriate information resources relevant to their discipline 

· Demonstrate the use of practical skills in the effective management of their research information

· Demonstrate an ability to keep up-to-date with new information quickly and conveniently 

· Understand the scholarly communications and publications processes as well as key research evaluation methodologies in order to develop an informed publication strategy

· Understand the significance and implications of Intellectual Property, in particular copyright and knowledge transfer crucial to effective research and development.

· Develop skills for producing scientific reports and papers for scholarly journals



	Workload: (specify or delete as appropriate)

	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 in which they will undertake a comprehensive review of the existing literature in their area, module participants will be required to: 

1. Submit a semi-structured literature review strategy outlining the best practice processes and techniques they will employ to locate, manage and assimilate current and ongoing research in their area.

(Assessor: Rosarie Coughlan)

2. Submit a preliminary review article/paper providing a systematic review of the literature in their field.  This should be of appropriate standard for potential publication and/or integration into their doctoral thesis. (Assessor: PhD Supervisor).
In the School of Chemistry this will be included with the written 2nd year report, which should include an up to date review of background to the research project, and which will later be integrated into the PhD thesis.

3. Maintain a reflective blog/journal (via Blackboard) outlining and tracking the processes and methods used to achieve the literature review

(Assessor: Rosarie Coughlan)

4. Submit a list of formatted references relevant to their research project demonstrating effective use of bibliographic management software (e.g. EndNote, BibTeX) to generate in-text citations in the preferred citation style of their College/discipline.

(Assessor: Rosarie Coughlan). 



	Autonomous Student Learning 

(please specify)
	Following attendance at relevant workshops and / or use of online courseware, students will be expected to undertake independent practical application of knowledge, skills and techniques explored in order to:

· Produce a comprehensive, transparent and potentially replicable review of existing and ongoing knowledge in their field

· Effectively manage the scope of literature acquired throughout the research process

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

· Develop an informed and appropriate publication strategy

· Demonstrate appropriate knowledge and understanding of IP, knowledge transfer and other aspects crucial to effective research and development.

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

	
	Type
	% of marks
	Timing



	· Preliminary review paper outlining the existing state of the art in their area of research

· Report documenting an effective literature review strategy

· Reflective blog entries

· Supporting formatted bibliography of research reviewed
	100%

	Result
	Pass / Incomplete


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

	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: Please indicate if generic (GS) or specialised
	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.
In the School of Chemistry this will be laboratory demonstration to the 1st year Undergraduate Chemistry class.

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.

In the School of Chemistry guidance will be provided to graduate students taking this module on grading.  The graduate student will act as an instructor/demonstrator to ~16 first year students in Chemistry during their laboratory course and grade their work.  
Assessment(s):

The module will be assessed on a pass/incomplete 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

In the School of Chemistry the graduate student will prepare a short teaching portfolio based on the laboratory demonstrating which includes:
(i) a statement about their teaching 
(ii) Evidence of their duties and the steps taken to evaluate and improve their teaching

(iii) Evidence of evaluation of their teaching by students and the academic in charge of the laboratory class 

(iv) Evidence of how the group performed in the course and an explanation for differences in levels between students. 



	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 


	Title
	Core Skills for Chemistry Research

	Credits  (ECTS)
	5

	Module Coordinator
	Dr. Niall Geraghty

	Course Instance
	

	Module Code: 
	CH506

	Please indicate if generic (GS) or specialised module
	Specialised

	Indicative Module Descriptor: (about 150 words)

	The course aims to provide a platform of training in key skills relevant to carrying out effective research in Chemistry. A series of lectures/demonstrations and training will be given in 17  areas.  The areas covered will include health and safety in Chemistry, Microscopy, Electrochemistry, , Structure based searching of online resources (Reaxys, SciFinder), 2D NMR techniques, MS, X-ray crystallography, Computational Chemistry for small molecule modelling, drug design and reaction modelling, using the Cambridge Crystallopgraphic database etc. 

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

Gain an awareness of the variety of techniques available in the School of Chemistry which are relevant to their research

Understand and demonstrate that they have the potential to apply a subset of the techniques to a research project.

	Workload: (specify or delete as appropriate)

	Class Contact
	Seminars 16-24 h.  Supporting information will be provided on Blackboard

	Workshop (other forms of educational activity)
	

	Specified Assignment(s)


	Demonstrate competence in 6 of the core skills, which must include health and safety.  Each skill will have a specified assignment (30 h)

	Autonomous Student Learning 

(please specify)
	50 h

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

	
	Type
	% of marks
	Timing

	
	Students should satisfy the assessor that adequate competency is acquired in the selected skill set.

	Result
	Pass / Incomplete


	Title
	Masterclass in Carbohydrate Chemistry
(This course is shared with TCD and UCD)

	Credits  (ECTS)
	5

	Module Coordinator
	Prof. Paul Murphy

	Course Instance
	Every two years

	Module Code: 
	CH503

	Please indicate if generic (GS) or specialised module
	Specialised.  3 Years of Chemistry at BSc level would be a minimum prerequisite.

	Indicative Module Descriptor: (about 150 words)

	The course focuses on core aspects of carbohydrate chemistry, including introduction to basic structures and concepts; carbohydrates in biological systems.  Glycoside synthesis, glycopeptide, glycoprotein and glycolipid structure, properties and synthesis.  Protecting groups in carbohydrate chemistry.  Strategies for oligosaccharide synthesis.  Analysis of carbohydrates and oligosaccharide structures, glycosensors and applications.  Computation of carbohydrates. 

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

Be able to devise and plan stereoselective syntheses of target oligosaccharides, glycopeptides, glycoproteins & glycolipids.

Understand key concepts in carbohydrate chemistry and be able to apply these in solving assigned problems

Understand and discuss publications in the carbohydrate chemistry area

Be able to write an abstract of a specialised research lecture given during the course

	Workload: (specify or delete as appropriate)

	Class Contact
	Seminars 20 h.  Supporting information provided (e.g. Blackboard)

	Workshop (other forms of educational activity)
	4 h workshop

	Specified Assignment(s)


	1. Write a summary/abstract of one of three lectures identified from the course (4 h).

2. Complete a relevant assignment which tests understanding of essential concepts and involves problem solving (12 h)
3. Present and discuss a recent publication in identified by the module coordinator or supervisor (8 h)

	Autonomous Student Learning 

(please specify)
	60 h 



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

	
	Type
	% of marks
	Timing

	
	Students must pass each task within the assignment

	Result
	Pass / Incomplete


	Title
	Masterclass in Advanced Radical Chemistry

	Credits  (ECTS)
	5

	Module Coordinator
	Fawaz Aldabbagh

	Course Instance
	Workshops and seminars will be given over the course of a 4-year structured PhD

	Module Code: 
	CH504

	Please indicate if generic (GS) or specialised module
	Specialised.  3 Years of Chemistry at BSc level would be a minimum prerequisite.

	Indicative Module Descriptor: (about 150 words)

	The course focuses on modern applications of radical chemistry in four broad areas (students will choose 3 out of the 4 areas below)–

1. Mechanisms (Incl. Designing and Investigating Radical Reactions): choosing the appropriate radical initiator, detecting radicals, chain versus non-chain, the persistent radical effect, regio- and stereoselectivity

2. Organic Synthesis using Radicals: cascade, organometallic, metal free, photochemical and trapping reactions with applications to natural product, heterocyclic and carbohydrate synthesis.

3. Polymer Chemistry:  kinetics and mechanisms, copolymerizations, living/controlled polymerizations, (computer) simulations, molecular weight distribution, heterogeneous polymerizations, green chemistry.

4. Medicinal Chemistry: oxidative stress, cancer, (computational) drug-design, DNA-damage and response, enzymes, case studies in biomolecular and biomacromolecular design.

Indicative Learning Outcomes: On successful completion of this module, students should:
Be able to devise and plan complex reactions, and devise mechanisms using radical intermediates.

Understand key concepts in radical chemistry and be able to apply these to solving assigned problems

Understand and discuss publications in the radical chemistry area

Be able to write an abstract of a specialised research lecture given during the course

This course will be based at NUI Galway, and will have world renowned experts in radical chemistry giving seminars and workshops incl. Prof. Rebecca Braslau (California, Santa Cruz, USA), Prof. Per B. Zetterlund (New South Wales, Australia), internal contributors and others will be identified

	Workload: (specify or delete as appropriate)

	Class Contact
	Seminars 20 h.  Supporting information provided (e.g. Blackboard)

	Workshop (other forms of educational activity)
	10 h workshop or Symposium

	Specified Assignment(s) – 30 h divided as shown:


	4. Write a summary/abstract of one of three lectures identified from the course (4 h).

5. Complete a workshop assignment, which tests understanding of essential concepts and involves problem-solving (18 h)
6. Present and discuss a recent publication identified by the module coordinator or supervisor (8 h)

	Autonomous Student Learning 

(please specify)
	40 h 

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

	
	Type
	% of marks
	Timing

	
	Students must pass each task within the assignment


	Title
	Research placement

	Credits  (ECTS)
	5-15 (depends on length of training; 1-3 months)

	Module Places
	This is an elective module and placement must be organised by supervisor and agreed with a host. 

	Module Coordinator
	To be assigned

	Course Instance
	Occasional

	Module Code: 
	GS511

	Please indicate if generic (GS) or specialised module
	Specialized

	Indicative Module Descriptor: (about 150 words)

A graduate student may need to visit an academic or research laboratory outside NUI Galway to obtain training in a technique (e.g. access to and using an 800 MHz NMR facility, solid phase synthesis, Maldi-TOF MS, biophysical measurement technique, specialised polymer chemistry technicques etc).  The student may spend up to three months in this training placement.

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

Have developed and demonstrated competency in the technique 

Understand the benefits of this training to a research project

	Workload: (specify or delete as appropriate)

	Class Contact
	The student will normally spend 1 (5 credits) to 3 months(15 credits) being trained in an external laboratory

	Workshop (other forms of educational activity)
	-

	Specified Assignment(s)


	The graduate student will prepare a detailed report  which includes:

(i) a statement about the training

(ii) evidence of the training obtained and a letter from the host laboratory confirming the time spent on the training and that they have become competent
(iii) evidence that they applied the training in research 

	Autonomous Student Learning 

(please specify)
	

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

	
	Type
	% of marks
	Timing

	
	Students must pass each task within the assignment

	Result
	Pass / Incomplete


	Title
	Industrial Placement

	Credits  (ECTS)
	5-15

	Module Places
	This is an elective module and placement must be organised by supervisor and agreed with an Industrial host

	Module Coordinator
	To be assigned

	Course Instance
	Occasional

	Module Code: 
	CH506

	Please indicate if generic (GS) or specialised module
	Specialized

	Indicative Module Descriptor: (about 150 words)

Occasionally a graduate student may have funding from IRCSET-Enterprise partnership or from another industrial source.  It may be to the students educational benefit to go on a placement with the industrial sponsor where they will gain experience of working in industry.  During the course of their placement they will develop new skills and techniques and carry out research there, although the research may not form part of the PhD thesis.

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

Have demonstrated ability to solve problems and carry out research in an Industrial environment

Gained new knowledge and skills and perspectives from the industrial placement

	Workload: (specify or delete as appropriate)

	Class Contact
	 The student will normally spend up to 1-3 months being trained in the industrial laboratory

	Workshop (other forms of educational activity)
	Various

	Specified Assignment(s)


	The graduate student will prepare a report  which includes:

(i) a statement about their industrial placement

(ii) Evidence of training and skills obtained  

(iii) Evidence that they applied the training in research 
(iv) An industrial supervisor will be nominated and they will provide a short report on the students activities

	Autonomous Student Learning 

(please specify)
	

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

	
	Type
	% of marks
	Timing

	
	Students must pass each task within the assignment. 

	Result
	Pass / Incomplete


	Title
	Masterclass: Quantitative analysis of solid-state pharmaceuticals



	Credits (ECTS)
	5

	Module Coordinator
	Dr. Andrea Erxleben



	Course Instance
	to be announced



	Module Code:
	CH505

	Please indicate if generic (GS) or specialised module
	Specialised. 3 Years of Chemistry at BSc level

would be a minimum prerequisite.

	Indicative Module Descriptor: (about 150 words)

	The course focuses on the quantitative analysis of solid-state pharmaceuticals. The techniques covered will include IR and NIR spectroscopy, DSC and X-ray powder diffraction. Data analysis will cover the construction and use of multivariate calibration models. The analysis will focus on the determination of APIs in API excipient combinations and the quantification of polymorphic mixtures of APIs.
 

Indicative Learning Outcomes:

On successful completion of this module, students should:

be able to select an appropriate analytical method

be able to construct multivariate calibration models

be able to assess the quality of analytical results

be able to assess analytical data from published papers



	Workload: (specify or delete as appropriate)

	Class Contact
	Seminars 20 h. Supporting information supplied on-line

provided (e.g. Blackboard)

	Workshop (other forms of educational activity)
	10 h workshop

	Specified Assignment(s)
	1. write a comparative summary of the analytical techniques used

2. build and apply a multivariate model 

3. present and discuss the results of the multivariate analysis



	Autonomous Student Learning

(please specify)
	60 h

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

	
	Type
	%of marks
	Timing

	
	Students must pass each task

within the assignment

	Result
	Pass / Incomplete


2

