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1. Introduction and Context 
 

Introduction 
 

1. This Report presents the findings of a quality review of the UCD School 
of Computer Science and Informatics, at University College Dublin.  
The review was undertaken in May 2008. 

 
The Review Process 

 
2. Irish Universities have collectively agreed a framework for their quality 

review and quality improvement systems, which is consistent with both 
the legislative requirements of the Universities Act 1997, and 
international good practice.  Quality reviews are carried out in 
academic, administrative and support service units. 

 
3. The purpose of periodic review is to assist the University to assure 

itself of the quality of each of its constituent units and to utilise learning 
from this developmental process in order to effect improvement, 
namely: 

 

 To monitor the quality of the student experience, and of teaching 
and learning opportunities; 

 

 To monitor research activity, including: management of research 
activity; assessing the research performance with regard to: 
research productivity, research income, and recruiting and 
supporting doctoral students; 

 

 To identify, encourage and disseminate good practice, and to 
identify challenges and how to address these; 

 

 To provide an opportunity for units to test the effectiveness of their 
systems and procedures for monitoring and enhancing quality and 
standards; 

 

 To encourage the development and enhancement of these 
systems, in the context of current and emerging provision; 

 

 The output report may strengthen the unit’s strategic positioning. 
 

 The output report provides robust evidence for external 
accreditation bodies; 

 

 The process provides an external benchmark on practice and 
curriculum; 

 

 To provide public information on the University’s capacity to assure 
the quality and standards of its awards.  The University’s 
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implementation of its quality procedures enables it to demonstrate 
how it discharges its responsibilities for assuring the quality and 
standards of its awards, as required by the Universities Act 1997. 

 
4. Typically, the review model comprises four major elements:  

 

 Preparation of a Self-assessment Report (SAR) 
 

 A visit by a Review Group (RG) that includes UCD staff and 
external experts, both national and international.  The site visit 
normally will take place over a two or three day period 

 

 Preparation of a Review Group Report that is made public 
 

 Agreement of an Action Plan for Improvement (Quality Improvement 
Plan) based on the RG Report’s recommendations; the University 
will also monitor progress against the Improvement Plan 

 
Full details of the review process can be found on the UCD Quality 
Office website: www.ucd.ie/quality.  

 
5. The Composition of the Review Group for the UCD School of Computer 

Science and Informatics was as follows: 
 

 Professor Muffy Calder, (University of Glasgow) 
 

 Professor Kevin Ryan, (LERO/University of Limerick) 
 

 Professor Patrick Gibbons, (UCD School of Business) (Chair) 
 

 Dr Geraldine O’Neill, (UCD Centre for Teaching and Learning) 
 

 Professor Muiris Ó Súilleabháin, (UCD School of Archaeology) 
 

6. The Review Group visited the School on 26-29 May 2008, and had 
meetings with a range of School and University staff and students, 
including: the Quality Review Coordinating committee; the College 
Principal, UCD College of Engineering, Mathematical and Physical 
Sciences; senior staff with responsibility for teaching and learning, 
research, organisation and resources; employers and recent 
graduates; a representative group of academic staff covering: student 
induction/guidance, assessment and student progress, student support, 
learning outcomes, curriculum planning, learning resources, and 
management of quality and standards; a representative group of 
support staff; tutors; postgraduate students; CSI Research Committee; 
undergraduate students; and a representative from UCD Buildings and 
Services. 

 
7. In addition to the Self-assessment Report, the Review Group 

considered documentation provided by the School and the University.  

http://www.ucd.ie/quality
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This included minutes of meetings (including examination boards); 
external examiner reports; module documentation; a sample of 
assessed work; and good practice guides, for example, UCD Policy on 
Student-Supervisor interaction and Guidelines on Level Descriptors. 

 
8. The Review Group acknowledges the quality of the Self-assessment 

Report, the arrangements for the visit, the candour and enthusiasm of 
all those who met with them.  The Review Group thanks the Head of 
School and the School staff for their hospitality, openness and 
helpfulness. 

 
The University 
 
9. University College Dublin (UCD) is a large and diverse university 

whose origin dates back to 1854.  The University is situated on a large, 
modern campus, about 4km to the south of the centre of Dublin. 

 
10. The current University Strategic Plan (2005-2008) states that the 

University’s Mission is: 
 

“to advance knowledge, pursue truth and foster learning, in an 
atmosphere of discovery, creativity, innovation and excellence, drawing 
out the best in each individual, and contributing to the social, cultural 
and economic life of Ireland in the wider world”. 

 
The University is organised into 35 Schools in five Colleges; 

 

 UCD College of Arts and Celtic Studies 
 

 UCD College of Human Sciences 
 

 UCD College of Life Sciences 
 

 UCD College of Engineering, Mathematical and Physical Sciences 
 

 UCD College of Business and Law 
 

There are currently over 22,000 students registered on University 
programmes, including over 3,000 international students from more 
than 110 countries. 

 
The UCD School of Computer Science and Informatics 

 
11. The UCD School of Computer Science and Informatics (CSI) is one of 

7 schools within the College of Engineering, Mathematical and Physical 
Science (EMPS) at UCD.  The mission of CSI is to promote knowledge 
within the broad area of Computer Science through excellence in both 
teaching and research.  The School states that this knowledge will 
directly contribute to the promotion of the discipline and facilitate both 
the cultural and economic advancement of Ireland.  CSI is a research-
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intensive school with a proven track record in generating research 
grant income.  Research grant income is regularly obtained from a 
variety of sources both public and private, including Science 
Foundation Ireland (SFI), the European Union, Enterprise Ireland (EI), 
Environmental Protection Agency (EPA), Higher Education Authority 
(HEA), Office of Naval Research (ONR) and Intertrade Ireland, and 
from many private companies and organisations.  In addition, the 
School has an established reputation for producing high-quality 
graduates who are attractive to employers at national and international 
levels.  Many of the graduates have gone on to secure responsible 
positions in well-known companies such as IBM, Ericsson, Intel, 
Microsoft, Google and Accenture, for example.  Others have set up 
their own companies (e.g., Irish Academy of Computer Training (IACT), 
ChangingWorlds, Traininghaus, WBTsystems, Neosera) or have 
chosen to follow careers in academia (e.g., some graduates have 
moved on to lecture in UCD, NUI Maynooth, NUI Galway, Irish 
Institutes of Technology, University of Windsor (Canada), University of 
California at Santa-Cruz). 

 
Vision 

 
12. The School’s Self-assessment Report states: 

 
“The CSI School Strategic Plan promises to further build on the 
School’s various achievements in line with the strategic planning 
direction of the College of EMPS and the University.  Specific actions 
are outlined in the plan to address the following key strategic 
objectives: 
 

 To be recognised nationally and internationally for the quality of 
all of our degree programmes (i.e., undergraduate, taught 
graduate, and graduate research); 

 

 To continue developing and enhancing the research profile of 
the school in priority research areas where critical mass and 
international recognition already exists (e.g., Artificial 
Intelligence including Case-Based Reasoning and Machine 
Learning, Speech and Language Technology, ...); 

 

 To implement a School self-assessment policy that defines a 
clear set of quality measures and targets for research 
inputs/outputs (e.g., research income, citations, patents, impact 
factors) and teaching performance (e.g., peer-review, student 
feedback, statistical analysis of student performance); 

 

 To be a leader in the promotion of innovation and knowledge 
transfer through collaboration and engagement with other 
Schools, Universities, industrial partners and major centres of 
established research excellence; 
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 To support the development of CSI staff to achieve their full 
potential and maintain the positive and constructive atmosphere 
of the School that is enjoyed by all of its stakeholders.” 

 
Subject Provision  

 
13. The taught provision under review consists of five undergraduate 

programmes and at graduate level, five Masters programmes, a Higher 
Diploma and the Ph.D degree: 

 
Undergraduate: 

 

 BSc Denominated 
 

 BSc Omnibus 
 

 BA Denominated 
 

 BA Omnibus 
 

 BSc International (with Fudan University, China) 
 

Graduate: 
 

 MSc in Computational Science (ComputSci) 
 

 MSc in Cognitive Science (CogSci) 
 

 MSc in Ubiquitous & Multimedia Systems (UMS) 
 

 MSc in Advanced Software Engineering (ASE) 
 

 MSc in Forensic Computing & Cyber Crime Investigation (ForComp) 
 

 Higher Diploma in Computer Science (HDip) 
 

 Doctor of Philosophy (Ph.D) 
 
 
2. Organisation and Management 
 

14. The School has undergone a period of substantial expansion since 
1998, more than doubling in staff size.  It is a constituent School of the 
College of Engineering, Mathematics and Physical Sciences.  It enjoys 
a good relationship with the College and is identified as a highly 
productive School within the College. 

 
15. There are sound operational structures in place.  The Head of School 

employs an academic committee structure and a support committee 
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structure.  The former includes the major areas of research and 
innovation, teaching and learning, and postgraduates; the latter 
includes school administration, IT support, undergraduate student 
support, and web presence.  Budgetary responsibility resides with the 
Head of School, with some devolution for undergraduate teaching 
support.  There are monthly School meetings and more regular 
executive meetings.  Information is additionally disseminated through 
email and the School web pages include a staff wiki.  

 
16. The atmosphere developed in the School is participative. 

 
17. The major organisational challenge facing the School is managing and 

developing the relationship between the School and CASL (the 
Complex and Adaptive Systems Laboratory).  CASL, established in 
2006 and funded by UCD and external grants for individual 
researchers, is a multi-disciplinary research activity involving a number 
of schools.  About one quarter of CSI academic staff (8) are currently 
engaged with CASL and academic leadership of CASL is provided by 
School staff.   

 
Commendation 

 

 The day to day operation of the School is highly effective and has 
evolved appropriately in response to changes over the last ten years.  
Increased complexity has been managed appropriately through a 
combination of appropriate structural changes, a culture of 
collaboration and a positive work climate.  The CSI Taskforce is 
indicative of the participative management model employed and is a 
novel and highly successful initiative. 

 
Recommendations 

 

 The School has responded well to a period of major expansion and 
substantial change within the broader University context.  As the “dust 
settles”, the next challenge will be how best to develop strategic 
thinking and leadership with regard to future development and 
consolidation.  For example, the School should be aware that there 
may well be a tension between maximising opportunities for staff to 
develop their own careers and the obligation on them to provide 
strategic leadership to the School.    

 

 The relationship between CSI and CASL needs to be nurtured and 
developed carefully.  The Review Group agrees with the proposal to 
bring CASL under the organisational umbrella of the College.  While 
the CASL initiative is clearly successful, care should be taken to ensure 
that two cultures do not develop, e.g. where less well funded 
researchers are located within CSI and bear the responsibility of 
undergraduate teaching, whereas researchers in CASL focus solely on 
research and postgraduate level teaching and supervision.   
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 As research becomes more multi and inter disciplinary, the School is 
encouraged to reflect upon and define its own identity and core 
discipline.  It should ensure that the way in which the School and the 
discipline is perceived within the University aligns with this, as the 
external perception of the School will have wide ranging impact, for 
example, on spatial location, financial models and range of degrees.  

 

 The Review Group recommends that a core leadership group, 
consisting of senior academics focused around the Head of School, 
might continue to work together to steer the strategic direction of the 
School and manage the integrity of the School, as a single unit in the 
face of centrifugal forces caused by multiple locations.  This group 
might also consider the risks and associated responses if major 
external funding initiatives were reduced.  

 

 The School held its first “Away Day” this year; the School is strongly 
encouraged to hold such an event on an annual basis.  This is an ideal 
forum to reflect upon strategic goals and developments, School 
strategies and structures and to develop shared identity and collective 
strategic thinking.  

 
 
3. Staff and Facilities 
 

18. There are currently 34 academic staff, 26 postdoctoral research staff, 4 
technical staff, and 8 administrative staff within the School.  There is a 
strong sense of a vibrant, enthusiastic and committed climate among 
the staff.  Academic staff have a passion for both research and for 
teaching, and all academic staff are research active.  Teaching loads 
for academic staff are appropriate, given the level of research activity 
and the assignments of teaching and administrative duties are 
conducted in a transparent manner. 

 
19. There is an extremely high level of support for undergraduates, with 

three dedicated full-time administrative posts: a student recruitment 
and retention officer, a student advisor, and a computer programming 
support centre coordinator.  Additionally, teaching is supported by 
research students and post doctoral researchers who work part-time as 
teaching assistants, who provide administrative support, and tutors and 
demonstrators, who provide technical/scientific support.  Whilst basic 
networking and computing infrastructure is the responsibility of 
Computing Services, we note the need for additional specialist 
scientific/technical support required for cutting edge computing science 
research.  Most staff experience difficulties using University information 
systems and some of these difficulties have been tackled by appointing 
staff to deal specifically with information management.  While this may 
be required in the short term, the long term solution must be for central 
services to meet user needs better. 
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20. The staff is currently distributed across four locations.  Three locations 
are on the main Campus: the CSI main building, and space in the 
Engineering building and in the Science building.  Over a quarter of 
staff (CASL) are located Belfield Office Park, which is about a 20 
minute walk away from the main site.  Teaching is carried out in 
bespoke laboratories in the CSI and Science buildings.  The School is 
currently at capacity in terms of space, especially with respect to 
research accommodation.  This is a problem, given the opportunities 
for further research expansion. 

 
21. The multiple location issue is clearly a problem and serves to reinforce 

the division between CASL and the rest of the School.  The space 
plans and priorities within the University have been evolving constantly 
and perhaps these have not been communicated to the School on a 
regular basis.  This may be the source of a sense, within the School, of 
a lack of appreciation of space needs.  

 
22. It is unfortunate that there is no apparent solution to the space 

fragmentation in the short term.  Longer term plans to develop the 
Science Centre building, next door to the main CSI building, appear 
very encouraging.  

 
Commendation 

 

 The collegial and supportive atmosphere amongst staff is to be 
commended most highly.  The School is clearly a vibrant and positive 
place to work and study.  

 
Recommendations 

 

 The Review Group notes the School plan is to expand to 40 academic 
staff by 2011, and recommends that when making appointments, 
attention is paid to the current demographic structure among academic 
staff, where currently all staff are between the ages of 31-62.  The 
Review Group recommends that this demographic fact be considered 
in recruitment planning.  Where possible, appointments should also 
address gaps in the research base. 

 

 The promotion process is a vital motivation mechanism for staff.  The 
Review Group recommends that the School gain a better 
understanding of how to demonstrate excellence in teaching (perhaps 
by consulting with the UCD Centre for Learning and Teaching).  The 
Review Group also recommends that University Senior Management 
engage with the School to develop a better understanding of computing 
science indicators of research excellence. 

 

 The implications of the Fixed-Term Workers Act, particularly with 
respect to the contractual position of postdoctoral researchers should 
be addressed at the University level, as a matter of urgency.  It is 
crucial that the School retain its best researchers. 
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 The School is encouraged to review continually their workload 
allocation model and their shared understanding of the role of 
academic researchers in undergraduate teaching.  

 

 While the Review Group appreciates that there is no viable, short term 
solution to the split site for CSI, the University is encouraged to ensure 
ongoing dialogue with the School with respect to space and to develop 
at least suitable laboratory space for the forensic research activity.  

 
 
4. Teaching, Learning and Assessment 
 

23. The School, as evidenced in the SAR and on the site visit, is admirable 
in their attention to both the delivery of their programmes and to the 
students’ experience on these programmes.  The School has an 
excellent record of achievement in teaching awards and has a high 
uptake on accredited courses in the area of teaching and learning.  It is 
timely that the staff involved in these activities can be key participants 
in the forthcoming curriculum reviews at undergraduate and 
postgraduate level.  The students, both at undergraduate and at post-
graduate level, were vocal in their praise of these programmes, in 
particular the student support around the learning experience.  This is 
also evidenced by the number of students who return to the School to 
carry-out postgraduate studies.  

 
Undergraduate:  
 
Commendations 

 

 The School was a pioneer at UCD in the development of a modularised 
undergraduate programme and it has given particular attention to 
offering Computer Science elective modules to students outside of the 
School.  This appears to have marketed Computer Science to other 
students and based on discussions with PG and UG students on this 
visit has drawn a wider student group into the School’s postgraduate 
programmes.  There are five key undergraduate programmes that 
support links with other Colleges in the University and with International 
students (China).  

 

 Based on previous feedback from undergraduate students, the School 
has developed an excellent support centre for computer programming.  
This has been well received by the student cohort and supports the 
development of one of the core competencies on the programme.    

 

 The student learning experience is highly supported by a team of 
lecturers, student advisors, teaching assistants and demonstrators.  
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 The final-year student project, based on discussions with staff and 
students, gives students the basics in research skills but also links 
them with research teams for future postgraduate research.  

 

 The School has been proactive in initiating a scheme to address falling 
undergraduate student numbers.  In approaching this issue it might be 
useful to strengthen links with other national schemes in order to 
benefit from a collective approach to this common issue.  

 
Recommendations 
 

 In its planned curriculum revision, the teaching and learning group 
might explore the issue of student assessment workload, to continue 
the initial work being done in this area.  In addition, consideration 
should be given to whether some core modules (i.e. computer 
programming) may have ‘non-compensatory’ status.  These issues 
were raised by students on the site visit.  

 

 Plagiarism can be a serious problem in CS departments and the 
increasing use of continuous assessment makes it even more 
important to detect and curtail it.  The Review Group strongly 
recommends that the School adopts some of the available software 
services that are available for plagiarism detection.  This might be done 
initially on a pilot basis to establish the scale of the problem.  The 
Review Group also recommends a more rapid and definitive 
disciplinary action than is currently, apparently, permitted by the 
University.  

 

 The Review Group recommends that the School explore the levels of 
degree awards that are available.  Currently, students who achieve a 
passing grade in their final year are awarded a Pass in an Honours 
programme.  This seems an inadequate award for four years work 
since it will be indistinguishable from that given by other HEIs at the 
completion of three-year Pass programmes.  

 

 The Review Group recommends that the balance of teaching across 
PG and UG levels and the commitment of senior and full-time 
academics across PG and UG programmes is frequently reviewed to 
ensure adequate full-time and senior coverage.  

 
Postgraduate 

 
Commendations 
 

 The School has a comprehensive PhD programme and based on 
student discussions the students appear to be highly satisfied with the 
learning experience. 

 

 The School has responded to the changing world of computer science 
by developing a highly innovative Masters though negotiated learning.  
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In addition to the new Masters through negotiated learning, the School 
runs a further six Masters programmes which provide a variety of 
choice that reflect the research developments of the School.  

 

 The increase in overseas student numbers provides a unique 
opportunity for a rich learning experience. 

 

 The PG students commented on the excellent library, computer and 
staff support that they received on the PG programmes.  

 
Recommendations 
 

 The Review Group supports the School’s recommendation to review its 
suite of taught Masters programmes particularly in the light of small 
class sizes, which may be neither financially nor pedagogically 
sustainable.  The issue of assessment overload for students could also 
be revisited at this level.  

 

 Due to its diverse intake of students in addition to quite specific core 
skills, (i.e. computer programming), the School should consider the 
need for specific admission criteria/assessment to its postgraduate 
programmes.  This might prevent potential difficulties that some PG 
students may have with these specific core skills. 

 
 
5. Curriculum Development and Review 
 

24. The School has evolved a strong and distinctive set of programmes at 
both undergraduate and postgraduate levels.  Regular reviews have 
been undertaken and the School went through the University-wide 
modularisation process in 2005 with relatively little disruption, not least 
because many of its programmes were already modularised.  

 
25. The School now claims to teach more modules than any other in UCD 

although it is questionable if this is a distinction to be prized.  Within the 
UCD Horizons initiative the School has developed new content and 
assessment mechanisms to suit students who have limited or no 
background in computing.  

 
26. The even more rapid expansion of research activity in the School has 

influenced the curricula both in their content and in their methods of 
delivery.  This is especially evident in the portfolio of taught Masters 
programmes.  The Review Group supports the strategy of niche 
marketing and the only concern is that intake numbers for some of the 
courses are at a critical level.  

 
27. At the doctoral level the major innovation has been the introduction of 

the Structured PhD, where CSI was an early adopter within UCD, 
which itself led the field nationally.  The development is timely, and 
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should help ensure consistency and quality, since it frames the doctoral 
research process for both student and supervisor.  

 
28. The School plans an early (2008) review of the undergraduate 

programmes and indicates a number of possible changes.  Notable 
among these are: 

 
1. A reduction in the number or availability of fourth year modules 
 
2. The introduction of a mandatory industrial placement into some or 

all of the programmes.  
 

The first consideration might yield an opportunity to introduce some 
measure of specialisation within the existing programmes.  Defined 
subsets of 3rd and 4th year modules could easily be related to 
specialisms which might in turn reflect the School’s research strengths.  

 
29. The ramifications of extended industrial placement do not seem to have 

been fully considered. These include: 
 

1. The impact on curriculum content.  About 50% of the material 
currently covered in third year would have to be dropped or moved.  

 
2. The impact on resources.  HEA funding is based on FTEs and 

these will be reduced (by about 12%) due to the reduced teaching 
in 3rd year.  

 
3. The scale of support resources needed.  Finding placements, 

dealing with employers, matching applicants to positions, monitoring 
student conditions and performance are all very labour intensive. 

 
4. A substandard offering would be a major setback, especially when 

the School is competing with well established players. 
 

The Review Group is very concerned that there is no convincing 
motivation for this change.  The Review Group would question whether 
it is really a response to ‘a deficit in our ability to deal with career 
planning’ and suspects it is driven by an unnecessary concern with 
competitors offerings.  

 
30. The attraction of new undergraduates is a problem common to all 

computing courses not just in Ireland but elsewhere as well.  While it is 
understandable that the School should take initiatives to promote its 
own programmes, this only intensifies competition within a small and 
shrinking pool.  There is probably more to be gained in promoting 
computing as a discipline, thereby expanding the pool of potential 
applicants.  There are a number of national initiatives in this area – of 
which the School members seem to be aware – and the Review Group 
recommends that these be the main focus of effort in the initial stages 
at least.  In these interventions the School might consider specifically 
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targeting an increase in female student intake as well as economically 
disadvantaged or other under-represented groups. 

 
Commendations 
 

 The regular and thorough manner in which the curricula, at all levels, 
have been reviewed, evaluated and modified.  

 

 The flexible and responsive manner in which courses have been 
modularised and delivered. 

 

 The outstanding support environment which is provided for the 
undergraduate students.  

 
Recommendations  
 

 The School should consider allowing some specialisation in the third 
and fourth years, possibly on the lines of the ‘streams’ that were 
abandoned after the 1999 review.  

 

 The School should consider fully the rationale and implications of an 
extended industrial placement before committing to its introduction.  

 

 The School should participate fully in any national or regional initiatives 
to promote knowledge of, and interest in, computing at second level.  

 
 
6. Research Activity 
 

31. The comprehensive information supplied and the evidence gleaned 
from the site visit meetings confirm that the School has expanded its 
research activity at an extraordinary rate.  In the space of 10 years CSI 
has become the largest – and they would claim – the best research CS 
department in Ireland.  In the past 4 years alone they have secured 
approximately €20m in research funding and this trend seems set to 
continue.  

 
32. It is understandable that such rapid and sometimes opportunistic 

growth has raised issues of coherence and balance.  Following a 
number of iterations the School has identified four main thematic 
research areas: 

 
1. Artificial Intelligence and Cognitive Science 
 
2. Software Engineering and Systems Design 
 
3. Data Mining and Visualisation 
 
4. Networks, Parallel and Distributed Systems 
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33. These embrace most, but by no means all, of the current research 
interests of the School.  During the site visit, and in response to the 
Review Group’s request, the School outlined how the main activities 
related to these areas.  The Review Group’s concern at an apparent 
lack of fundamental research was somewhat alleviated during this 
dialogue but we would continue to be of the opinion that the long-term 
interest of CSI will be best served by maintaining a balance between 
foundational and domain-related research work.  

 
34. Research output has been substantial and includes some very high 

impact journals and leading conferences.  The Review Group would not 
be overly concerned with the decline in publication numbers over the 
past four years (p 31 of SAR) provided that the trend is reversed in the 
near future especially in the case of journal publications.  More 
crucially, there is a clear need to focus on higher quality publications.  
The Review Group fully supports the School proposal to ‘look at setting 
targets [for]…proportions of publications expected in high-impact 
outlets’ but would consider this to be only a necessary first step. 

 
35. The esteem attached to conference paper publication appears to be a 

cause of difficulty to the School both collectively, in gaining recognition 
for its output, and individually within the University-wide promotion 
scheme.  This is a frequent grievance among CS researchers 
internationally.  While any change will be slow in coming the School 
could consider obtaining and citing acceptance rates for conferences.  
For the longer term the School might consider collaborating with the 
other CS departments in Ireland to produce an agreed ‘rating’ of major 
conferences. 

 
36. Postgraduate research students now number 162, the vast majority of 

whom are PhD students.  With so many PhD students in the early 
stages of their studies, now is a good time to review and strengthen the 
monitoring and examination processes.  The Review Group 
recommends that the School establish and publish clear rules to cover 
areas such as: 

 

 Recording of meetings with supervisors and any resulting outcomes 
and commitments. 

 

 Selection of external examiners – including limitations on re-use, 
reciprocity etc. 

 

 Limiting the number of PhD students that an individual academic 
may supervise at the same time. 

 

 Dealing with grievances that may arise at any stage in the process 
 

37. The Review Group fully supports the commitment to review selection 
procedures so as to ensure a consistently high quality at entry.  This 
will help minimise the problems referred to above.   
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38. Given the nature of the funding available and the rapid expansion in 

numbers the majority of PhD students are attached to large projects.  
This can result in a preponderance of relatively narrow, task-driven 
research.  The Review Group would suggest that the School take steps 
to ensure that students are at least aware of the major challenges in 
the field, balancing depth with breadth. 

 
39. In the light of the national aim to double PhD output by 2013, the 

Review Group also notes that the School has already expanded to near 
capacity and should not be expected to expand further purely due to 
the choice of an arbitrary benchmark date.  

 
40. The research students are now more numerous than the (Ireland-

based) undergraduates.  A high proportion of the research students are 
from outside Ireland or indeed the EU and their interests should receive 
particular attention from the School.  The Review Group would suggest 
that the excellent pastoral and academic support enjoyed by the 
undergraduate students be extended to the research students.  This 
would help alleviate any sense of alienation and ensure early 
interventions where necessary.  

 
41. Senior postdoctoral researchers are crucial to the success of such a 

large scale research effort.  The Review Group notes the complexities 
arising from Irish employment law and hopes that a modus operandi 
can be found which will allow the retention of key researchers beyond 
the end of 4 year contracts.  The School should support the careers of 
such key people by facilitating them in acquiring funding in their right.  

 
Commendations 

 

 The scale, scope and speed of expansion of the School’s research 
activity are extraordinary by any standards.  This has been achieved by 
a relatively young group of researchers who have only come together 
in the past five years or so.  

 

 The School now has a large cohort of PhD students and they seem to 
be highly motivated, well-managed and capable of delivering significant 
research.  The School’s early adoption and effective use of the 
Structured PhD approach has helped here.  

 

 Despite the speed of expansion the School has maintained a strong 
sense of identity and an excellent collaborative and supportive work 
environment.  Researchers are ambitious and energetic, yet appear 
genuinely committed to one another’s success.  

 

 The spirit of collaboration has extended well beyond traditional CS 
subject areas and has given rise to promising multi-disciplinary 
research with colleagues in Mathematics, Engineering, Medicine and 
Business.  
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 The research leaders responded with remarkable efficiency, clarity and 
good humour to the Review Group’s request for an impromptu 
definition of research depth and areas.  

 
Recommendations 

 

 The School should move quickly to increase the number of quality 
publications.  The intention to set targets for Tier 1 publications (p43 
SAR) is welcome and could be the first step in establishing a publishing 
strategy.  Other steps that might be considered include: 

 
a. Mentoring of less experienced staff to produce journal articles. 

 
b. Familiarising all staff and students with the peer-review process, 

impact factors and citation rates.  
 

 The School should take steps to categorise, systematically, its output of 
conference papers so that it can defend its contention that they are of 
high value within the international CS community. 

 

 The School might reflect on the strategic impact of identifying 
‘Hardware’ as an ‘emerging area’ for CSI in a University with a long-
established Electronic Engineering tradition.  It might consider ensuring 
that any such development is mutually acceptable and synergistic. 

 

 The Review Group supports the introduction of a ‘pre-grant application 
process’ (p41 SAR) for reasons of potential resource implications.  The 
School might consider whether the strategic alignment of each 
proposal should also be considered at this stage, before a proposal is 
submitted. 

 

 The School should consider ways to systemise its handling of PhD 
students so as to minimise possible problems in the future.  These 
steps should address both the pastoral and academic care of the 
students.  The School is encouraged to develop processes that are 
lightweight yet effective.  

 

 The School is encouraged to ensure that all PhD students develop a 
deep understanding of computer science research challenges (as 
opposed to tasks).  The Review Group would suggest having thought-
provoking, less specialised, seminars which students must attend.  This 
will only succeed if senior academics show leadership and make a 
point of attending and supporting these seminars.  

 

 Senior postdoctoral researchers should be encouraged to seek 
research grants or fellowships in their own right, as part of their 
professional development. 
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7. Management of Quality and Enhancement 
 

42. It is evident in the School’s SAR and by discussions on the site visit 
that most issues related to the quality of programmes have been dealt 
with as they emerged.  As stated previously, there appears to be a 
culture of excellent student and staff support and these support 
mechanisms appear to be effective in giving the School valuable 
feedback on its core activities.  The School is also setting in place a 
more systematic review of its research publications.  

 
43. Despite the close monitoring of the activities in the School, the School 

might consider how it develops some systems to provide evidence of 
strengths in both teaching and research.  Some systems, as the School 
has suggested, may include statistical methods for recording research 
activities, but consideration should also be given to developing systems 
that record excellence in teaching and student learning.  

 
Commendations  
 

 Student feedback is gathered at module level, both at end and mid-
way, using a variety of student evaluations; however the School might 
wish to consider a more systematic and robust system that would 
triangulate the informal feedback gathered through the student support 
mechanisms.   

 
Recommendations 
 

 The Review Group would endorse the School’s recommendation of re-
introducing Stage-level coordinators as this would provide a more 
cohesive quality review of each stage.  

 

 The School highlights in the Self-assessment Report that there is a 
need for initialising a new curriculum review at undergraduate level.  
The Review Group would support this recommendation and based on 
discussions with the School on the site visit the areas that require some 
focus are the review of a) the core computer science and b) the generic 
competencies required in the undergraduate programme.  

 

 An area, not mentioned in the SAR that might be worth considering, is 
the gathering of feedback at programme and stage level to help clarify 
and validate the overall quality of the programme.  

 

 In light of the growing student numbers, the School might consider in 
the future how they will monitor the quality of the PhD supervisory 
process, from both the student and staff perspectives.  

 

 The School recommended that a member of staff be appointed as a 
quality support officer but asked the Review Group for advice on this 
issue.  The Review Group would recommend that this activity is 
embedded into the activities of the various groups already in existence 
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in the School.  For example, that the Head of the School’s Teaching 
and Learning committee would lead regular quality reviews of their 
domain to both ensure the quality of the educational provision and to 
generate the evidence to validate the quality.  

 
 
8. Support Services 
 

44. The School expressed general satisfaction with the services provided 
by the majority of service units within the University and recognises that 
the institution is attempting to address some of the concerns raised in 
the Self-assessment Report.   

 
45. The School expansion, the geographic dispersion of its activities and 

the separation between the main School building and the CASL 
research cluster is the focus of some concern amongst staff.  The most 
likely solution to the space issue appears to be the planned Science 
Centre development.  The Review Group suggests that the concerns 
about physical distance may be a symptom for an underlying gulf 
between perceived “high-level” research and activities such as 
undergraduate teaching. 

 
46. Within the current academic year, the School has introduced a 

comprehensive support network for undergraduate students.  This is 
motivated by a concern for the educational and social welfare of the 
students, and may also be a response to falling undergraduate 
numbers and the increasing deflection of senior academic attention into 
high-level research. 

 
47. There is disquiet in the School concerning promotion issues, 

manifested in a sense of grievance that insufficient credit is allowed for 
published conference papers.  While accepting the important role of 
conference proceedings in Computer Science, the Review Group is of 
the opinion that the ranking of conferences and journals, in terms of 
international prestige, may be a more relevant issue.  

 
48. Interdisciplinarity, which is a key strategic goal of the University, is at 

the heart of many developments in the School but is being inhibited by 
artificial boundaries imposed by administrative processes deriving from 
the new UCD structures.  The key issue is the insistence that 
interdisciplinary projects in research or teaching are sourced back to a 
single school which receives the entire credit.  

 
Commendations 

 

 Support services for undergraduate teaching in the School are 
exceptional, arising from a number of recent appointments, and those 
involved in various roles are clear on the areas for which they and other 
support staff are responsible. 
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 The School’s policy of implementing School-specific solutions to 
various University-wide issues is to be encouraged. 

 
Recommendations 

 

 The Review Group recommends that the School, in addition to its 
current policy of lobbying UCD and pursuing a PRTLI 5 solution to its 
concerns about space, might also consider the establishment of a 
Development Board in order to capitalise on its many external links. 

 

 The Review Group recommends that the School might give some 
thought to internal measures that would assist staff in their promotion 
applications, such as peer review of teaching and ongoing mentoring of 
junior staff. 

 

 The Review Group notes that support services are heavily skewed 
towards undergraduate students and recommends ongoing monitoring 
of its development, preferably with reference to support of graduate 
students. 

 

 The Review Group recommends that the budgetary implications of the 
balance between investment in academic and support staff be 
monitored regularly, taking account of changes in School needs and 
individual career development. 

 
 
9. External Relations 
 

49. The School has collaborative links with a variety of partners in UCD, all 
other Computer Science schools in Ireland and a large number of 
international partners.  It also has links with the private sector and is 
keen to strengthen this area. 

 
50. The School runs a BSc International Programme in conjunction with 

Fudan University in Shanghai, China.  The programme has graduated 
approximately 150 students over the past few years and helps the 
School to cement links with colleagues in Fudan.  The Review Group 
notes that the programme may be operating at a loss. 

 
51. With DCU, the School runs the annual Online Dublin Computer 

Science Summer School (ODCSSS), which appears to be an exciting 
collaborative venture, attracting significant numbers of international 
students.  Students interviewed by the Review Group expressed 
considerable satisfaction with this venture. 

 
Commendations 
 

 The Review Group commends the School’s manifold links with other 
disciplines and institutions.  These collaborations extend across 
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research, teaching and the subsequent employment of graduate 
students.  

 

 The Review Group commends the ODCSSS collaborative venture with 
DCU.  Students interviewed by the Review Group were enthusiastic 
about this venture. 

 
Recommendations 

 

 The Fudan link has clearly been fruitful and stimulating for all those 
involved.  However, it may now be time for the School to reflect on the 
costs – including opportunity costs of this relationship.  The Review 
Group recommends that a strategic assessment might address 
questions such as:  

 
a. What is the academic and pedagogical impact on CSI of the 

Fudan connection? 
 
b. Can the relationship be re-negotiated to ensure that it provides 

clear tangible benefits to the School, including a significant 
financial surplus? 

 
c. How might such a surplus be best used? This would consider 

what part of the surplus might be used to provide payment or 
resources to staff involved? 

 
d. If the prospects for achieving a financial surplus are limited, then 

the benefits of the link are questionable. 
 

 The Review Group recommends that the School should identify which 
of its many international links are strategically significant, and focus on 
developing these further. 

 
 
10. Summary of Commendations and Recommendations 
 
a. Organisation and Management 
 

Commendation 
 

 The day to day operation of the School is highly effective and has 
evolved appropriately in response to changes over the last ten years.  
Increased complexity has been managed appropriately through a 
combination of appropriate structural changes, a culture of 
collaboration and a positive work climate.  The CSI Taskforce is 
indicative of the participative management model employed and is a 
novel and highly successful initiative. 
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Recommendations 
 

 The School has responded well to a period of major expansion and 
substantial change within the broader University context.  As the “dust 
settles”, the next challenge will be how best to develop strategic 
thinking and leadership with regard to future development and 
consolidation.  For example, the School should be aware that there 
may well be a tension between maximising opportunities for staff to 
develop their own careers and the obligation on them to provide 
strategic leadership to the School.    

 

 The relationship between CSI and CASL needs to be nurtured and 
developed carefully.  The Review Group agrees with the proposal to 
bring CASL under the organisational umbrella of the College.  While 
the CASL initiative is clearly successful, care should be taken to ensure 
that two cultures do not develop, e.g. where less well funded 
researchers are located within CSI and bear the responsibility of 
undergraduate teaching, whereas researchers in CASL focus solely on 
research and postgraduate level teaching and supervision.   

 

 As research becomes more multi and inter disciplinary, the School is 
encouraged to reflect upon and define its own identity and core 
discipline.  It should ensure that the way in which the School and the 
discipline is perceived within the University aligns with this, as the 
external perception of the School will have wide ranging impact, for 
example, on spatial location, financial models and range of degrees.  

 

 The Review Group recommends that a core leadership group, 
consisting of senior academics focused around the Head of School, 
might continue to work together to steer the strategic direction of the 
School and manage the integrity of the School, as a single unit in the 
face of centrifugal forces caused by multiple locations.  This group 
might also consider the risks and associated responses if major 
external funding initiatives were reduced.  

 

 The School held its first “Away Day” this year; the School is strongly 
encouraged to hold such an event on an annual basis.  This is an ideal 
forum to reflect upon strategic goals and developments, School 
strategies and structures and to develop shared identity and collective 
strategic thinking.  

 
 
b. Staff and Facilities 
 

Commendation 
 

 The collegial and supportive atmosphere amongst staff is to be 
commended most highly.  The School is clearly a vibrant and positive 
place to work and study.  
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Recommendations 
 

 The Review Group notes the School plan is to expand to 40 academic 
staff by 2011, and recommends that when making appointments, 
attention is paid to the current demographic structure among academic 
staff, where currently all staff are between the ages of 31-51.  The 
Review Group recommends that this demographic fact be considered 
in recruitment planning.  Where possible, appointments should also 
address gaps in the research base. 

 

 The promotion process is a vital motivation mechanism for staff.  The 
Review Group recommends that the School gain a better 
understanding of how to demonstrate excellence in teaching (perhaps 
by consulting with the UCD Centre for Learning and Teaching).  The 
Review Group also recommends that University Senior Management 
engage with the School to develop a better understanding of computing 
science indicators of research excellence. 

 

 The implications of the Fixed-Term Workers Act, particularly with 
respect to the contractual position of postdoctoral researchers should 
be addressed at the University level, as a matter of urgency.  It is 
crucial that the School retain its best researchers. 

 

 The School is encouraged to review continually their workload 
allocation model and their shared understanding of the role of 
academic researchers in undergraduate teaching.  

 

 While the Review Group appreciates that there is no viable, short term 
solution to the split site for CSI, the University is encouraged to ensure 
ongoing dialogue with the School with respect to space and to develop 
at least suitable laboratory space for the forensic research activity.  

 
c. Teaching, Learning and Assessment 
 

Undergraduate:  
 
Commendations 

 

 The School was a pioneer at UCD in the development of a modularised 
undergraduate programme and it has given particular attention to 
offering Computer Science elective modules to students outside of the 
School.  This appears to have marketed Computer Science to other 
students and based on discussions with PG and UG students on this 
visit has drawn a wider student group into the School’s postgraduate 
programmes.  There are five key undergraduate programmes that 
support links with other Colleges in the University and with International 
students (China).  

 

 Based on previous feedback from undergraduate students, the School 
has developed an excellent support centre for computer programming.  
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This has been well received by the student cohort and supports the 
development of one of the core competencies on the programme.    

 

 The student learning experience is highly supported by a team of 
lecturers, student advisors, teaching assistants and demonstrators.  

 

 The final-year student project, based on discussions with staff and 
students, gives students the basics in research skills but also links 
them with research teams for future postgraduate research.  

 

 The School has been proactive in initiating a scheme to address falling 
undergraduate student numbers.  In approaching this issue it might be 
useful to strengthen links with other national schemes in order to 
benefit from a collective approach to this common issue.  

 
Recommendations 
 

 In its planned curriculum revision, the teaching and learning group 
might explore the issue of student assessment workload, to continue 
the initial work being done in this area.  In addition, consideration 
should be given to whether some core modules (i.e. computer 
programming) may have ‘non-compensatory’ status. These issues 
were raised by students on the site visit.  

 

 Plagiarism can be a serious problem in CS departments and the 
increasing use of continuous assessment makes it even more 
important to detect and curtail it.  The Review Group strongly 
recommends that the School adopts some of the available software 
services that are available for plagiarism detection.  This might be done 
initially on a pilot basis to establish the scale of the problem.  The 
Review Group also recommends a more rapid and definitive 
disciplinary action than is currently, apparently, permitted by the 
University.  

 

 The Review Group recommends that the School explore the levels of 
degree awards that are available.  Currently, students who achieve a 
passing grade in their final year are awarded a Pass in an Honours 
programme.  This seems an inadequate award for four years work 
since it will be indistinguishable from that given by other HEIs at the 
completion of three-year Pass programmes.  

 

 The Review Group recommends that the balance of teaching across 
PG and UG levels and the commitment of senior and full-time 
academics across PG and UG programmes is frequently reviewed to 
ensure adequate full-time and senior coverage.  
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Postgraduate 
 

Commendations 
 

 The School has a comprehensive PhD programme and based on 
student discussions the students appear to be highly satisfied with the 
learning experience. 

 

 The School has responded to the changing world of computer science 
by developing a highly innovative Masters though negotiated learning.  
In addition to the new Masters through negotiated learning, the School 
runs a further six Masters programmes which provide a variety of 
choice that reflect the research developments of the School.  

 

 The increase in overseas student numbers provides a unique 
opportunity for a rich learning experience. 

 

 The PG students commented on the excellent library, computer and 
staff support that they received on the PG programmes.  

 
Recommendations 
 

 The Review Group supports the School’s recommendation to review its 
suite of taught Masters programmes particularly in the light of small 
class sizes, which may be neither financially nor pedagogically 
sustainable.  The issue of assessment overload for students could also 
be revisited at this level.  

 

 Due to its diverse intake of students in addition to quite specific core 
skills, (i.e. computer programming), the School should consider the 
need for specific admission criteria/assessment to its postgraduate 
programmes.  This might prevent potential difficulties that some PG 
students may have with these specific core skills. 

 
 
d. Curriculum Development and Review 
 

Commendations 
 

 The regular and thorough manner in which the curricula, at all levels, 
have been reviewed, evaluated and modified.  
 

 The flexible and responsive manner in which courses have been 
modularised and delivered. 
 

 The outstanding support environment which is provided for the 
undergraduate students.  
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Recommendations  
 

 The School should consider allowing some specialisation in the third 
and fourth years, possibly on the lines of the ‘streams’ that were 
abandoned after the 1999 review.  

 

 The School should consider fully the rationale and implications of an 
extended industrial placement before committing to its introduction.  

 

 The School should participate fully in any national or regional initiatives 
to promote knowledge of, and interest in, computing at second level.  

 
 
e. Research Activity 
 

Commendations 
 

 The scale, scope and speed of expansion of the School’s research 
activity are extraordinary by any standards.  This has been achieved by 
a relatively young group of researchers who have only come together 
in the past five years or so.  

 

 The School now has a large cohort of PhD students and they seem to 
be highly motivated, well-managed and capable of delivering significant 
research.  The School’s early adoption and effective use of the 
Structured PhD approach has helped here.  

 

 Despite the speed of expansion the School has maintained a strong 
sense of identity and an excellent collaborative and supportive work 
environment.  Researchers are ambitious and energetic, yet appear 
genuinely committed to one another’s success.  

 

 The spirit of collaboration has extended well beyond traditional CS 
subject areas and has given rise to promising multi-disciplinary 
research with colleagues in Mathematics, Engineering, Medicine and 
Business.  

 

 The research leaders responded with remarkable efficiency, clarity and 
good humour to the Review Group’s request for an impromptu 
definition of research depth and areas.  

 
Recommendations 
 

 The School should move quickly to increase the number of quality 
publications.  The intention to set targets for Tier 1 publications (p43 
SAR) is welcome and could be the first step in establishing a publishing 
strategy.  Other steps that might be considered include: 

 
a. Mentoring of less experienced staff to produce journal articles. 
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b. Familiarising all staff and students with the peer-review process, 
impact factors and citation rates.  

 

 The School should take steps to categorise, systematically, its output of 
conference papers so that it can defend its contention that they are of 
high value within the international CS community. 

 

 The School might reflect on the strategic impact of identifying 
‘Hardware’ as an ‘emerging area’ for CSI in a University with a long-
established Electronic Engineering tradition.  It might consider ensuring 
that any such development is mutually acceptable and synergistic. 

 

 The Review Group supports the introduction of a ‘pre-grant application 
process’ (p41 SAR) for reasons of potential resource implications.  The 
School might consider whether the strategic alignment of each 
proposal should also be considered at this stage, before a proposal is 
submitted. 

 

 The School should consider ways to systemise its handling of PhD 
students so as to minimise possible problems in the future.  These 
steps should address both the pastoral and academic care of the 
students.  The School is encouraged to develop processes that are 
lightweight yet effective.  

 

 The School is encouraged to ensure that all PhD students develop a 
deep understanding of computer science research challenges (as 
opposed to tasks).  The Review Group would suggest having thought-
provoking, less specialised, seminars which students must attend.  This 
will only succeed if senior academics show leadership and make a 
point of attending and supporting these seminars.  

 

 Senior postdoctoral researchers should be encouraged to seek 
research grants or fellowships in their own right, as part of their 
professional development. 

 
 
f. Management of Quality and Enhancement 

 
Commendations  
 

 Student feedback is gathered at module level, both at end and mid-
way, using a variety of student evaluations; however the School might 
wish to consider a more systematic and robust system that would 
triangulate the informal feedback gathered through the student support 
mechanisms.   
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Recommendations 
 

 The Review Group would endorse the School’s recommendation of re-
introducing Stage-level coordinators as this would provide a more 
cohesive quality review of each stage.  

 

 The School highlights in the Self-assessment Report that there is a 
need for initialising a new curriculum review at undergraduate level.  
The Review Group would support this recommendation and based on 
discussions with the School on the site visit the areas that require some 
focus are the review of a) the core computer science and b) the generic 
competencies required in the undergraduate programme.  

 

 An area, not mentioned in the SAR that might be worth considering, is 
the gathering of feedback at programme and stage level to help clarify 
and validate the overall quality of the programme.  

 

 In light of the growing student numbers, the School might consider in 
the future how they will monitor the quality of the PhD supervisory 
process, from both the student and staff perspectives.  

 

 The School recommended that a member of staff be appointed as a 
quality support officer but asked the PRG for advice on this issue.  The 
Review Group would recommend that this activity is embedded into the 
activities of the various groups already in existence in the School.  For 
example, that the Head of the School’s Teaching and Learning 
committee would lead regular quality reviews of their domain to both 
ensure the quality of the educational provision and to generate the 
evidence to validate the quality.  

 
 
g. Support Services 
 

Commendations 
 

 Support services for undergraduate teaching in the School are 
exceptional, arising from a number of recent appointments, and those 
involved in various roles are clear on the areas for which they and other 
support staff are responsible. 

 

 The School’s policy of implementing School-specific solutions to 
various University-wide issues is to be encouraged. 

 
Recommendations 

 

 The Review Group recommends that the School, in addition to its 
current policy of lobbying UCD and pursuing a PRTLI 5 solution to its 
concerns about space, might also consider the establishment of a 
Development Board in order to capitalise on its many external links. 
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 The Review Group recommends that the School might give some 
thought to internal measures that would assist staff in their promotion 
applications, such as peer review of teaching and ongoing mentoring of 
junior staff. 

 

 The Review Group notes that support services are heavily skewed 
towards undergraduate students and recommends ongoing monitoring 
of its development, preferably with reference to support of graduate 
students. 

 

 The Review Group recommends that the budgetary implications of the 
balance between investment in academic and support staff be 
monitored regularly, taking account of changes in School needs and 
individual career development. 

 
 
9. External Relations 
 

Commendations 
 

 The Review Group commends the School’s manifold links with other 
disciplines and institutions.  These collaborations extend across 
research, teaching and the subsequent employment of graduate 
students.  

 

 The Review Group commends the ODCSSS collaborative venture with 
DCU.  Students interviewed by the Review Group were enthusiastic 
about this venture. 

 
Recommendations 

 

 The Fudan link has clearly been fruitful and stimulating for all those 
involved. However, it may now be time for the School to reflect on the 
costs – including opportunity costs of this relationship.  The Review 
Group recommends that a strategic assessment might address 
questions such as:  

 
o What is the academic and pedagogical impact on CSI of the Fudan 

connection? 
 

o Can the relationship be re-negotiated to ensure that it provides clear 
tangible benefits to the School, including a significant financial 
surplus? 

 
o How might such a surplus be best used? This would consider what 

part of the surplus might be used to provide payment or resources 
to staff involved? 

 
o If the prospects for achieving a financial surplus are limited, then the 

benefits of the link are questionable. 
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 The Review Group recommends that the School should identify which 
of its many international links are strategically significant, and focus on 
developing these further. 
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11. Appendix – UCD School of Computer Science Informatics Response  
       to the Review Group Report 
 
 
The UCD School of Computer Science and Informatics welcomes the Quality 
Review Report.  The recommendations in the Report will assist the School to 
further enhance its provision.  The School’s Self-assessment Report, the 
Review Group Report and the Quality Improvement Plan will all be used to 
inform the School’s academic and resource planning activities for the next 
strategic period. 
 
 


