
School of Natural Sciences Structured PhD Programme
PhD students in the School of Natural Sciences will choose from the following approved modules, with modifications/amendments illustrated in blue text.  Students will take a minimum of 30 ECTS up to a maximum of 45 ECTS through these courses.  Pass level is 65% unless otherwise specified.  Credit can be granted only one time per module.

Generic skills:  Completion of at least two modules is required

1.
Seminar programme



5 ECTS
GS501

2.
Graduate information skills (Science)
5 ECTS
GS504

3.
Teaching and learning



5 ECTS
GS506

4.
Statistical methods for research

5 ECTS
GS507

Discipline-specific skills:  Completion of at least two modules is required

5.
Journal club programme


5 ECTS
GS502

6.
Graduate research skills


5 ECTS
GS505

7.
Formulating a research project proposal
5 ECTS
GS508

8.
Participation in workshops/conferences
5 ECTS
GS509

9.
Biometry - Statistics for Biologists

5 ECTS
ZO509

10.
Fluid inclusions: study methods


and interpretations
  


5 ECTS
EOS524

11.
Advanced Molecular Cell Biology

5 ECTS
BI504

12. 
Competitive research & science


communication skills development


for plant scientists



5 ECTS
BT502

13.
Advanced Topics in Microbiology

5 ECTS
MI504
The School of Natural Sciences will abide by the College of Science Structured PhD framework document (next page).
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Structured PhD.

“The goal of doctoral education is (o cultvate the research mindset, o nurture
flxibiliy of though, creativity and intellectual autonom through an original
research project. I s the practice of esearch that create this mindset. The core
‘component of the structured PhID programme is the advancement of Knowledge
through original research.

“The purpose of structuring doctoral education is to create a supportive environment. It
is recognised that doctoral education is an individual Journey. The structured PhD is
also designed to mee the needs of an employment market that s wider than academia.
‘A traditional PhD without taught componens remains available n exceptional cases.
(o8 candidates from industry, part-time candides).

“The structured PRI is a formalised integrated programme of research, education,
raining. personal and professional development activties. It enables the development
of discpline specific knowledge, research skils and generic/ransferable skils. It has.
dectared outcomes for al education and trining components.

‘Supervision s by a principal supervisor wh i responsible for providing guidance on
the rescarch carried out by the student and manages the student’s training. The student
and supervisor are supported by the Graduate Reseazch Commiltce (GRC). The GRC
formally monitors student progess through an annual review process i line with
national and international best practce. (Students whose progress towards completing
the PhD is unsatsfactory may be recommended to submit an M.Sc.)

‘The structured PAD is normally a four-year programme. New entrans typically
register for the programme in September or January of each year. All new recipients
of College of Science Scholarships mus! register for a Structured PhD. Students select
modules (o the value of between 30 and 45 ECTS in consuliarion with thei supervisor
and GRC. These modules will be & combination of
discipline-specific modules (irectly relevant 0 the student’ research) and
generic/ransferable skills modules (to equip students for employment outside
academia).
Each student must complete a minimum of 30 ECTS over the four years. (Students
registering for  three-year progranme select modules to a minimum value of 20
ECTS.) Most modules will be taken i the early years and no student shall take more
than 5 ECTS in.a taught module n their final year

‘Successful completion and examination of the research is the basis fo the award of
the degree.





	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). 

SNS:  allow up to 25 seminars over 2 years, with concomitant reductions in other workload elements

	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

OR in contacting potential postdoctoral mentors

	Workload: (specify or delete as appropriate) 100

	Class Contact: 

Seminar attendance 


	16

up to 25

	Workshop
	

	Specified Assignment(s)

Seminar abstract preparation/critique

OR once-off writing assignment of a single mock letter to an extramural speaker outlining postdoctoral project; revise letter with supervisor’s feedback.
	48

up to an additional 16

	Autonomous Student Learning 

Seminar reflectance 

Reading research papers

OR discussions with supervisor
	16

20

up to 25

	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.

OR collection of seminar notes, discussions, and completion of letter

	
	Type
	% of marks
	Timing

	Year 1:

Seminar attendance 

Assessment of reflective journal

OR notes, discussions, writing assignment.  Assessment by supervisor

	Mandatory

100%

	Result
	Pass 65% / Fail


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

	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). 

SNS:  allow up to 16 journal clubs over 2 years, with concomitant reductions in other workload elements

	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

up to 16

	Workshop
	

	Specified Assignment(s)

Preparation/presentation of students own journal club paper

Optional:  One-page critique of presented paper, written in the style of a manuscript review. Revise/improve with supervisors’ feedback.
	18

additional 8

	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

up to 32

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

Evidence of participation (signing sheet) OR folder/notebook with presented papers, annotations, questions asked/responses, slides from presentation, background papers read for presentation, optional critique..  Presentation at one journal club.  OPTIONAL: 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 by supervisor of reflective journal

OR notebook
	Mandatory

100%

	Result
	Pass 65% / Fail


	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 publications 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
· SNS: the Library is primarily responsible for providing instruction in this module


	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.

SNS: Library provides all instruction

	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)

3. Optional for SNS: 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 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

      SNS:  OR discussions with supervisor
· Supporting formatted bibliography of research reviewed
	100%

	Result
	Pass / Fail


Contact: 

Rosarie Coughlan, Research Support Librarian Email: rosarie.coughlan@nuigalway.ie
	Graduate Studies Form for Modules attached to Structured PhD and/or Research Masters Programmes

	Title
	Graduate Research Skills

SNS recommends years 1-3 for completion

	Credits  (ECTS)
	5

	Module Places
	Available to all new entrant / year 1-3 PhD candidates affiliated to the Colleges of:

· Science

· Engineering & Informatics

· Medicine, Nursing & Health Sciences

	Course Instance
	

	Module Code: 
	GS505

	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 as appropriate
· 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 
· SNS: the Supervisor and Graduate Research Committee are primarily responsible for overseeing this module


	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.

SNS:  Grad Studies expects that SNS will provide the class and workshops

	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. Optional for SNS: 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 

(please specify)
	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 optional for SNS
· A well-structured research notebook, regularly updated and signed
	100%

	Result
	Pass / Fail


	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.

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

SNS:  CELT delivers workshop

	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

SNS: Grad Studies expects coordinator of practical lab will assess reports/presentations
	100%

	Result Successful completion of

assignments from workshops

and literature assignment
	Pass 


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

	Title
	Statistical Methods for Research

SNS: while some SNS students may require intensive training in statistics, this module is viewed as excessive for the large majority of SNS students.  As an alternative, see ‘Biometry-Statistics for Biologists’, which is primarily focused on learning and applying statistical methods to the student’s research project.

	Credits  (ECTS)
	5

	Module Places
	23

	Module Code:
	GS507

	Elective Places
	23

	Indicative Module Descriptor: 

	The module aims to give students  with little or no previous knowledge of statistics the opportunity to develop an understanding of the basic principles underlying  these subjects, and  to develop an excellent working knowledge of how to perform the following  statistical techniques:

· Elementary Probability techniques

· Data summarisation and presentation

· Hypothesis testing, especially in relation to test of means.

· Correlation  and linear Regression

· Study Design

Students will also be introduced to more advanced techniques, for example multivariate analysis and logistic regression.

Throughout, emphasis will be on practical application of the techniques learned.  Students will be encouraged to bring in data from there own research projects. Approximately half of the time spent on the course will be devoted to implementing the above techniques using a statistical software package such as Minitab. Upon completion of the course, students will be able to apply the above techniques to their own research data, and will have developed a statistical platform on which they may easily extend their knowledge to more advanced statistical techniques.

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

· Summarise data numerically and graphically

· Understand the ideas underlying interval estimation and hypothesis testing

· Identify and perform the various hypothesis tests suitable  for a particular analysis

· Understand the principles of correlation and regression

· Detect violations of the principles underlying various statistical techniques, and suggest remedial measures.

· Use Minitab (or a similar statistical package) to perform a wide range of statistical tasks.

	Workload: (specify or delete as appropriate)

	Class Contact
	35 hours of lectures and discussion

	Workshop


	30 hours of computer lab and other sessions

	Specified Assignment(s)


	Homework and Laboratory assignments

	Autonomous Student Learning 


	Supplementary lecture material and other text and web references will be given.

	Assessment(s) 

	
	Type
	% of marks
	Timing



	Assessment will be by a brief oral examination
	100%

	Result
	Pass / Fail


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

	Title
	Formulating a research project proposal

	
	(year 1-3) 

	Credits (ECTS)
	5

	Module Places
	

	Module Code:
	GS508

	Elective Places
	10

	Indicative Module Descriptor: 

	In this module students will develop and present a detailed research project

	proposal which may form the basis, in whole or in part, for their PhD

	 research project (recommended) or for a postdoctoral fellowship application.

	The module aims to give students the opportunity to;

	· Appreciate the level of detailed knowledge required to plan a research project

	· Develop writing skills

	· Develop oral communication skills

	Indicative Learning Outcomes: 

	On successful completion of this module, students should;




	· Have developed a detailed research project proposal which may form the

	· basis, in whole or in part, of their PhD project (recommended) or for a postdoctoral fellowship application

	· Understand the process of putting together a research project proposal

	· Appreciate the features that characterise strong (and weak) research project proposals

	· Understand and be able to apply the principles of good experimental design

	· Have gained experience in presenting and defending a research project

	         proposal before an audience of their peers

	Workload: (specify or delete as appropriate) 100

	Class Contact:
	

	Workshop
	

	Specified Assignment(s)


Write a research project proposal                                                                35

Prepare and present a seminar based on a research project proposal      35

Autonomous Student Learning                                                                      30

Reading research papers

	Assessment(s) 

	Seminar will be assessed by at least two PIs.

	Written proposal will be assessed by supervisor.

	
	Type
	% of marks
	Timing

	Written research project proposal Oral Presentation
	50% 50%

	Result
	Pass / Fail


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

	Title
	Participation in workshops / courses (year 1-3) SNS: OR at scientific conference

	Credits (ECTS)
	5

	Module Places
	

	Module Code: 
	GS509

	Elective Places
	

	Indicative Module Descriptor: (about 150 words)

Students will attend workshops or courses OR scientific conference 
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: (specify or delete as appropriate) 100

	Class Contact:
	

	Workshop/course/conference 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 / conference
OR provide annotated notes
	50

	Autonomous Student Learning Reading literature
	30

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

Attendance certificate, student will write a report of the benefit of the workshop/course to their project OR provide annotated notes and be prepared to discuss relevant features with supervisor.  Assessment by supervisor.

	
	Type
	% of marks
	Timing

	Attendance, Report OR notes, discussion
	100%

	Result
	Pass / Fail


	Graduate Studies Form for Modules attached to Structured PhD 

	Title
	Biometry - Statistics for Biologists

	Credits  (ECTS)
	5

	Module Places
	20

	Course Instance
	

	Module Code: 
	ZO509

	Please indicate if generic (GS) or specialised module
	Specialised module aimed at School of Natural Sciences students

	Elective Places
	

	Indicative Module Descriptor: (about 150 words)

	The module aims to give students the opportunity to understand the basic principles of statistics as used by biologists.  The approach is to empower students to analyse and interpret data from their own research projects.  Students will be brought through the process of considering their data at the experimental design stage of the project, summarising their data into descriptive statistics, displaying their data using graphs and tables, determining normality, transforming data and conducting analyses through a range of parametric and non-parametric techniques. Techniques will include t-tests, ANOVA, χ2 tests, regression, correlation, Mann Whitney, Kruskal Wallis and Wilcoxon tests and an introduction to multivariate analysis.

The course will be taught through worked examples during a series of lectures, which will include instructions on conducting the tests through PASW(SPSS) statistical techniques.  The students will then use their newly acquired skills in producing and analysing their own project data.

Indicative Learning Outcomes: (about 5 bullet points)

On successful completion of this module, students should be able to:

· Consider data analysis at the experimental design stage of their project

· Summarise their data using descriptive statistics and appropriate graphs

· Derive hypotheses that can be tested statistically

· Choose and conduct an appropriate statistical test to analyse their data

· Interpret the test, and successfully accept/reject the appropriate hypothesis

· Conduct statistical tests using PASW, or similar statistical package

· Build on their acquired knowledge to investigate and interpret more advanced statistical techniques.



	Workload: (specify or delete as appropriate)

	Class Contact
	Lectures (8 hours)

Regular meetings and discussion with their project supervisor/mentor (8 hours)

	Specified Assignment(s)


	Class assignment during course of lectures (12 hours)

Continuous assessment of work with their supervisor

	Autonomous Student Learning 

(please specify)
	Supplementary lecture notes, textbooks and worked examples (24 hours)

Working on their own project data (48 hours)


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

	
	Type
	% of marks
	Timing



	Class assignments

Continuous assessment by Supervisor
	60%
40%

	Result
	Pass 65% / Fail


Contact: Dr Colin Lawton, Zoology, SNS.  Email: colin.lawton@nuigalway.ie
	Graduate Studies Form for Modules attached to Structured PhD 

	Title
	Fluid inclusions: study methods and interpretations.

By Dr Martin Feely, EOS

	Credits  (ECTS)
	5

	Module Places
	6

	Course Instance
	

	Module Code: 
	EOS524

	Please indicate if generic (GS) or specialised module
	Specialised for EOS

	Elective Places
	

	Indicative Module Descriptor: (about 150 words)

	The module aims to give students the opportunity to ….

Summary description:

The objective of this module is for students to understand geofluid processes in the Earth’s crust through learning about the formation and occurrence of fluid inclusions in rock forming minerals, mineral cements and mineral veins. Students will study fluid inclusions using a range of analytical methods in the Geofluids Laboratory at NUI,Galway. Fluid inclusion samples will come from relevant geological environments including oil prospective basins and ore deposits. Learning outcomes will include determination of fluid composition, density, modelling of P-T conditions of fluid trapping and tracing the temporal evolution of fluid entrapment. Case histories across a broad range of geological settings will be used to highlight the application of fluid inclusion studies in elucidating Geofluid processes in the Earth’s crust.

Indicative Learning Outcomes: (about 5 bullet points)

On successful completion of this module, students should ….

1. Will be able to classify fluid inclusions

2. Acquire microthermometric data from fluid inclusions

3. Develop fluid isochors from microthemometric data.

4. Recognise oil - bearing fluid inclusions using UV microscopy

5. Be able to model PTx fluid properties using software



	Workload: (specify or delete as appropriate)

	Class Contact
	The module will run for 5 days and will have three components:

Lectures: 

A set of 12 one hour lectures spread over the 5 days will detail the origin and occurrences of fluid inclusion. Fluid inclusion petrography and microthermometry, Microbeam study techniques, P-T-x modelling of geofluids,  oil migration studies and ore deposit studies.

Course work practicals:

Five three hour practicals will give students hands-on experience using a range of fluid inclusion study methods including – petrography, UV-microscopy, microthemometry and laser raman microscopy.

	Workshop (other forms of educational activity)


	

	Specified Assignment(s)


	Students will be required to complete an assignment based on the practical sessions. 

Case study report

	Autonomous Student Learning 

(please specify)
	Reading from published papers, reports and textbooks

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

	
	Type
	% of marks
	Timing



	Assignments

And Practical Copies
	50:50

	Result
	Pass / Fail


	Graduate Studies Form for Modules attached to Structured PhD 

	Title
	Advanced Molecular Cell Biology

	Credits  (ECTS)
	5

	Module Places
	6-18

	Course Instance
	

	Module Code: 
	BI504

	Please indicate if generic (GS) or specialised module
	Specialized module

	Elective Places
	

	Indicative Module Descriptor: (about 150 words)

	This module will provide students with knowledge and perspectives in experimental molecular and cellular biology. The course material will be delivered as reading in the primary literature and a series of lectures delivered by faculty in the MolCellBiol structured PhD programme and guest lecturers. The format of each lecture will be an advanced introduction to the research area that the faculty member is active in. This introduction will be focused toward presentation of a research question and a discussion of a specific experimental approach to answering that question. The lecture will close with a seminar style research presentation presenting the results obtained from that experimental approach. Meetings with visiting faculty as well as video linkage to other campuses will enhance the interactive experience and collaborative discussion.
Indicative Learning Outcomes: (about 5 bullet points)

On successful completion of this module, students should ….
· Have gained specific, in-depth knowledge of several areas in molecular cell biology

· Understand how to critically analyze the literature while formulating a research plan

· Be able to formulate practical hypotheses from experimental data

· Demonstrate ability to design an experimental approach to a research problem

· Critique experimental proposals



	Workload: (specify or delete as appropriate)

	Class Contact
	16 seminar hours over two semesters

	Workshop (other forms of educational activity)


	· Discussion meetings with faculty (~4/semester)

· Review panel activity. Students will critique focused research proposals prepared by their colleagues. 4-6 hr

	Specified Assignment(s)


	· Prepare 350-500 word critique of experimental approaches presented in lecture series, 2/semester

· Prepare focused, single aim research proposal of 500-1000 words

· Read and critique student proposals in preparation for review panel activity

	Autonomous Student Learning 

(please specify)
	· Read 1-2 papers/lecture assigned by faculty lecturer (~50 hr)

· Self study for research proposal (~20 hr)


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

	
	Type
	% of marks
	Timing



	Assignments

Research proposal
Review panel activity
	20%
40%
40%

	Result
	Pass / Fail



Contact∫: Prof. Kevin Sullivan, kevin.sullivan@nuigalway.ie
	Graduate Studies Form for Modules attached to Structured PhD 

	Title
	Competitive research & science communication skills development for plant scientists

	Credits  (ECTS)
	5

	Module Places
	All BPS registered PhD students (& open to other PhD students upon request)

	Course Instance
	

	Module Code: 
	BT502

	Please indicate if generic (GS) or specialised module
	Specialised module for PhD students registered in Botany and Plant Science (open to other PhD students upon request)

	Elective Places
	

	Indicative Module Descriptor: (about 150 words)

	The module aims to give research students the opportunity to develop their skills in relation to:

a) Presentation of their research topic and results to their scientific peers
b) Presentation of their research topic and results to improve public understanding of science (particularly their research topic) 

c) Presentation of their research topic and results in relation to national and international challenges, needs and policies. 

d) Practical use of different communication channels & media to communicate their research

Indicative Learning Outcomes: (about 5 bullet points)

On successful completion of this module, students should:

· Have an understanding of science communication objectives, models and mechanisms.

· Be able to develop & deliver internationally competitive research presentations.

· Be able to develop effective & innovative science communication mechanisms for increasing public understanding of science in their research topic area. 

· Be able to understand national and international challenges, needs and policies of relevance to their research topic. 


	Workload: (specify or delete as appropriate)

	Class Contact
	Lectures: 7  (7 hours)

Development of personal plan to defined format: (25 hours)

Development of internet materials; 25 hours

Final Assessment Workshop: 1 (13 hours)

Annual BPS Postgrad Conference: 1 (25 hours)

Research presentations: (25 hours, including preparation & attendance time)



	Workshop (other forms of educational activity)


	Lectures: 1  (7 hours)

Final Assessment Workshop: 1 (3 hours)

Annual Conference: 1 (24 hours)

1) Science communication: whys and wherefores. 

2) Scientific presentations: How to communicate your research

3) How (and why) to promote public understanding of your scientific research

4) Science policy communication & engagement

5) Why and who do you need to communicate your science to?

6) Development of personal research and science communication plan for 12 month period

7) Final self-assessment workshop based on personal plan & peer-to-peer evaluation/discussion. 



	Specified Assignment(s)


	1) Attendance and engagement (give at least one presentation per annum & attend 80% of Seminars) in the regular Botany and Plant Science Internal Research Seminar Series.

2) Attendance and engagement (give at least one presentation per annum & attend 80% of Seminars) in the Research Seminar Series of the SNS Plant and Agri-Biosciences Research Cluster.

3) Development of internet blog,  homepage & Web2.0 content on their PhD research topic. 

4) Development of a publication plan and communication strategy for their PhD research results/topic.

5) Presentation of research results in talk at national or international meeting of scientific peers in the area (1 presentation per annum).

6) Presentation of research at annual BPS postgraduate research day.  

	Autonomous Student Learning 

(please specify)
	Example :Pre-Practical Reading 
1) Peer-to-peer feedback system from the regular Botany and Plant Science Internal Research Seminars

2) Self-development of internet and Web2.0 skills for science communication. 

3) Organisation (as member of organising committee) of annual BPS postgraduate research day (raising sponsorship, inviting speakers, giving internal talk, programme etc)

4) Supplementary lecture notes, training materials & case studies


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

	
	Type
	% of marks
	Timing



	PhD Supervisor evaluation of research presentations (mark is for all presentations given in 1 year). 

Peer to peer evaluation of research presentations (based on feedback forms).

PhD Supervisor evaluation of personal plan

PhD Supervisor evaluation of science communication activities


	60%

10%

20%

10%

	Result
	Pass / Fail


Contact: Prof Charles Spillane, Botany and Plant Science, SNS, NUIG. Email: charles.spillane@nuigalway.ie
	Graduate Studies Form for Modules attached to Structured PhD and/or Research Masters Programmes

	Title
	Advanced Topics in Microbiology

	Credits  (ECTS)
	5

	Module Places
	10, subject to consultation with programme coordinators.

	Module Code:
	MI504

	Elective Places
	

	Indicative Module Descriptor: 
In this module the students will attend a series of lectures on specialized topics in microbiology. Students will attend a minimum of 16 lectures selected from a series of existing modules offered by Microbiology (MSc Biotechnology, Postgraduate Diploma in Microbiology, specialized Microbiology final year honours lecture units, which are listed below). Students can take these lecturers over a 2 year period. This module is designed to benefit students who require specialized knowledge of specific subject areas as an adjunct to their research activities. Lectures will be selected by the student in consultation with their supervisor(s), their GRC and with the relevant programme coordinators, and module coordinators where appropriate. Assessment of the unit will be through a written assignment constituting a literature review literature of a field of relevance to the student’s PhD project. Assignment and assessment of this work will be undertaken by the student’s supervisor(s).  



	The module aims to give students the opportunity to;

· Further their knowledge of specialized areas of microbiology;
· Develop critical thinking skills

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

· Have developed an in-depth knowledge of specialized areas of microbiology;
· Developed their knowledge of specialized research literature relevant to their projects;
· Become proficient at evaluating research literature on specialized subject areas.

	Workload: (specify or delete as appropriate)  100

	Class Contact: 

Lecture attendance 
Lectures can be selected from the following courses (no. of lectures in parenthesis):


MI414; Nucleic Acids: Structure and Function (15)

MI415; Advanced Bacterial Physiology and Surface Structures (15)

MI416; Multi Gene Systems and their Regulation: An Overview (15)

MI417; Bioinformatics (15)

MI418; The RNA World (15)

MI423; Microbial Decomposition Processes (15)

MI425; Microbiology and Human Development (15)

MI426; Bacterial Molecular Pathogenesis (15)

MI428; Fungal Bioprocess Technology and Biotechnology (15)

MI431; Marine Microbiology and Biogeochemistry (15)

MI432; Recombinant Protein Production Technology (15)

MI433; Toxic Interactions and Aquatic Microbiology (15)

1MT1; Bioprocess Technology (14)

1MT1; Genetic Technology (14)

1MT1; Protein Technology (16)

1MT1; Immunotechnology (12)

1MT1; Quality Management Systems (12)

PG Dip Applied Microbiology; Core Microbiology (20) 

	16 (minimum)


	Workshop
	

	Specified Assignment(s)

Literature based essay assignment. Students will be asked to prepare a 5000 word essay on a topic related to the lecture material covered and that is relevant to their research projects. The topic for the essay will be determined by the student’s PhD supervisor(s).   
	

	Lecture contact hours
Autonomous Student Learning 

Reading research papers

Researching and preparing a literature review 
	16

27
27
30

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

Attendance at lectures

Completion of a literature-based essay assignment

	
	Type
	% of marks
	Timing

	Year 1&2:

Lecture attendance 

Assessment of essay
Assignment and assessment of written work will be provided the student’s supervisor(s). 

	Mandatory

100%

	Result
	Pass 65% / Fail


Contact:  Dr. Conor O’Byrne, conor.obyrne@nuigalway.ie
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