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Background and Overview

This review is part of a sequence of planned reviews for the Departments of the Faculty of Science.

Over the last six years the Department has experienced rapid growth and change in its structure and composition.  Through a combination of strategic support of leading research areas and a change in student offerings the following growth has been achieved

· the full time effective academic staff numbers have more than doubled in the last six years

· over the period 2010 – 2013 the income attributed to the Department has doubled

· the undergraduate enrolments have more than doubled
· the number of higher degree students have more than doubled

· the Department grant income has almost doubled 

At the time of the review there were 36 postdoctoral fellows and an additional two to commence early in 2013.  This growth has not been without its difficulties which include a dispersed collection of laboratories, offices and research groups as well as a significant budget deficit which has been addressed.  As well there has been an overall decline in the enrolments in the physics based majors.  

The leadership of the Department is to be commended for maintaining a congenial and collegiate atmosphere in a time of such dramatic change.  The Department is also to be commended for its responsiveness and willingness to change to address the financial situation which has led to the achievement of a balanced budget for 2013.
The achievements also highlight the vulnerabilities which the Department acknowledges and needs to face.  Its strengths are based on qualities which are at risk from decisions made outside the Department and for which contingencies need to be developed.
The format of the following report will incorporate in most sections “Issues for Consideration” and “Recommendations”.  The Issues relate to aspects raised during the interviews about which the Department should be aware and take action if appropriate but were not of either a general or significant level to warrant a recommendation.

1.
Governance, Leadership and Management
The Panel noted that the University was about to embark on a new strategic planning process in 2013 and that the new Executive Dean of Science would also use this opportunity to develop a new strategic plan at the Faculty level. The Department notes that it has been responding to the current MQ@50 vision and adapting to the academic restructure that took place in 2008. This has meant a period of rapid growth and financial strain for the Department and we commend the Head of Department for maintaining a positive and informed staff during this difficult period. In this context we also affirm the Head’s recommendation that a new Department Executive be established to better lead and manage the Department.
A number of staff across the Department reported their frustration with the perceived overly bureaucratic nature of Faculty and University rules and procedures. Some processes, such as travel approvals, are perceived to change frequently and both administrative and academic staff find it difficult to maintain currency with these. There is also a perception that budgeting and financial reporting processes could be improved.
While there was a strong collegial atmosphere in the Department, the Panel noted that post-doctoral fellows did not think they were particularly well informed about what was happening in the Department. While this issue may be alleviated by the planned colocation of staff in 2013 we recommend looking at other mechanisms to improve this, such as including these staff in Department meetings and the introduction of an induction program for this group
Recommendations

Recommendation 1.1

We affirm the restructure of the Department Executive involving the appointment of an executive including a deputy HOD and staff with identified executive delegation around Department responsibilities.

Recommendation 1.2

We recommend the streamlining of administration and processes in the Faculty and central University administration to free up more time to meet teaching and research needs.

Recommendation 1.3

We recommend that the Department explores mechanisms to improve communication within the Department and with the Faculty
2.
Academic Program
The undergraduate laboratories are well maintained and equipped.  They are managed by committed technical staff who are to be commended.  

The subjects on offer contribute to a solid physics training but declining student numbers warrant a review of number and sequence of content to better utilise resources and increase student numbers in third year subjects.  The Department has explored this option and appears to have the appropriate changes planned.   Similarly the students who have participated in the advanced program were very supportive of it but more so because it gave them privileged access to academics at an early stage (difficult usually for students in large first year classes).  This is a resource intensive exercise for so few students and a more effective program may be to offer such students individual academic mentors.  
The Department has placed considerable confidence in a growth in student numbers over the coming years from a growth in engineering students, but in our interview with the engineering representative there was some indication that this may not be the case if only one Physics 100 Unit is included in the Engineering major.   

There are very large numbers of students in the first year subjects due to their service nature and to the success of the Planet units offered by the Department.  This as led to a workload issue between teaching (and assessing) the first year classes and classes in the later years.  This disparity does not seem to be addressed in the current allocation strategy so we recommend a review of current strategy to balance workload rather than course load for teaching academics. 
The success of the Planet units has also placed pressure on the undergraduate laboratories and it may be time to consider either expanding the facilities available or reducing the laboratory component or presentation for the large first year subjects.
The Student Liaison Committee is recognised by the students as an effective means of having their perspective aired however they do not have confidence that the surveys (LEU and LET) are at all considered or acted upon.  

Issues for Consideration:
· In feedback offered to the panel there was evidence that there is a need for better induction and training of demonstrators in the undergraduate laboratories making it clearer to the demonstrators their roles and responsibilities.  

· While the academics explained to the panel the philosophy of the laboratory experience and we appreciate that the experience in the laboratory is valuable, this perspective has not be adequately “sold” to the students.  There were strong comments by them on the mismatch between laboratory exercises and lectures in a course.  The technical staff feel the pressure of having to justify this approach when it is really an academic issue.  A number of students also expressed a preference for having at least one experiment per semester which is less prescribed so that they can gain experience in designing an experiment rather than following instructions.

· The students have identified a need for statistics training as undergraduates but acknowledge that it is not possible in the current program structure.   This issue also arose in relation to students taking more mathematics which is difficult as timetable issues prevent students from this option.  The value of both of these pursuits for physicists warrant further investigation to proved better prepared graduates.  

· Some students found that by the time they were considering honours there was a realisation by them (and comments by academics) that they could have made better subject choices in their majors.  Some form of ongoing consultation with the students to ensure that they chose the correct subjects to prepare them for postgraduate opportunities would be of value.

Recommendations

Recommendation 2.1

The actions taken in response to survey questionnaires (LEU and LET) should be more explicitly made to students so that the feedback loop is clear to future cohorts of students.  

Recommendation 2.2

The Panel supports the restructure of Physics Majors to lift enrolments in third year.

Recommendation 2.3

The Panel recommends that the Department considers the need for the current laboratory experience in Planet units and whether this experience could be delivered by alternative methods to reduce the resource impact on laboratory facilities
Recommendation 2.4

In the light of the small enrolments in the advanced program the Panel recommends that the Department investigates alternative less staff-intensive options which meet the same very positive outcomes identified by the students.  
Recommendation 2.5

Given the issues around service teaching to engineering students and new opportunities in expanding mathematics offerings, the Panel recommends the development of a regular consultation schedule with the collaborating degree programs and service programs.
3.
Research

The Department is to be commended on its ERA success over both the 2010 and 2012 rounds and its development of leading research groups which are currently performing amongst the highest level in physics in Australia.  While ERA outcomes measure quality and excellence, they do not include issues of productivity or total outcomes which are also important and should be monitored closely.

Macquarie's research strength reflects the strong links independently established with external partners. The AAO partnership alone has played a key role in growing the astronomy component of Physics and Astronomy. Similar growth has occurred across Quantum (QSciTech), MQ photonics and MQ Biofocus research groups. 

The quality of the research infrastructure developed by the Department is high, but there are real challenges ahead with the end of NCRIS support for facilities. These will need to be met to ensure the maintenance of current research momentum.  Research infrastructure steadily escalates in cost, and opportunities to consolidate duplicate equipment with other areas on campus should be sought out. 
In Astrophysics three Australian universities have chosen to acquire their own research infrastructure (observatories), ANU, Sydney and Swinburne. Two of these involve international arrangements. U Tas and others including Macquarie have their own small local telescopes, useful for initial student research training. Macquarie has the advantage of proximity to the headquarters of the national facilities, which provide peer reviewed competitive access to all astronomers and interaction with a critical mass of researchers. For now, this may be sufficient, but it is also evident that if it is to outpace the rest, in an area where discoveries are led by new technology, a university needs home-driven first-rank facilities, and this requires a capital investment which the Department should consider.

There is a real concern about proposed centralisation of IT support. Researchers need a diversity of IT platforms/operating systems, particularly as this impacts research. A Department or Faculty level go-to IT specialist should be supported to make all 3 popular platforms work for staff. Broad IT support is essential to creativity and pays for itself in productivity and quality.

Mechanical workshop support is swamped with work and its capacity needs to be expanded. A little formality may be needed so that quotes are provided for incoming work. This capability is required for lab support as well as research.  There are clear indications that the current limitations impact on completion times for higher degree research students.
Concern was expressed about the complexity of current processes involved in risk assessment and around just where within the Group / Department / Faculty / University level various responsibilities sit in relation to Work Health and Safety issues.  There is an opportunity to simplify the processes at the Department and Faculty level which will certainly ensure greater engagement at the individual and group level.
The Department should institute a benchmarking process against equivalently performing institutions to identify opportunities for improvement in terms of excellence and productivity. For example for astronomers, one can examine the metrics summary produced by the NASA Astrophysics Data System. A quick look by one of us at the 3 metropolitan Sydney university comparators with astronomy programs in physics Departments shows strong relative performance by Macquarie's 4 faculty members.

Issues for Consideration:

· Delays from grant award to grant and budget setup can be 3-5 months which impacts on research momentum and outcomes.  The Department and Faculty should work with administration to streamline this process to ensure that research momentum is not stifled.  

· Research and industry links work well but staff shortage at Contracts level leads to delays in agreements with industry being finalised.

Recommendations

Recommendation 3.1
The Department should seek out opportunities to consolidate research infrastructure with other groups on campus to ensure ongoing support and growth.

Recommendation 3.2

The Department should plan for the development and funding of advanced astronomy facilities to support its leading research effort.

Recommendation 3.3
WHS practices should be examined with a view to simplifying risk assessment process and clarifying responsibilities at the researcher / Department / faculty and institution level.

Recommendation 3.4
A Department or Faculty level IT specialists should be supported to make all 3 popular platforms work for staff to ensure the continuing advanced productivity offered by computer software and hardware.

Recommendation 3.5

The Mechanical workshop capacity and processes need to be expanded to meet the increased needs of undergraduate laboratories, research students and researchers
Recommendation 3.6
The Department should institute a benchmarking process against equivalently performing institutions to identify opportunities for improvement in terms of excellence and productivity.
4.
Research Training
There has been a rapid growth in Higher Degree Research student numbers mainly involving students from overseas.  Half the sample of 9 PhD students we interviewed were from Europe and two were attracted to Macquarie either by being able to work with a particular researcher or through an awareness of research opportunities created by the Summer Research program.  The university is to be congratulated for making scholarships available to support this strong overseas cohort.

The female students were supportive of the Department and its processes indicating that there are no gender barriers within the research training aspects of the Department.
The one key issue raised in the interviews was that of a lack of awareness of what was happening in research outside their own research groups.  Some students had found research of interest and relevance to their own project in other groups or even other Departments (mainly Mathematics) only by chance rather than by design.  Space consolidation may facilitate better networking amongst all staff and students but it should not be left to chance.

The students also identified that much of the advice they receive and their perspectives are focussed on their immediate research group and they felt they could gain more by being exposed to a broader perspective.

The information provided to the Panel on research funding support for HDR students was most impressive.  However the story told by many students was very different.  The students felt that they were constrained in how they spent the funds and some were disadvantaged to the point where they could not benefit from what should have been valuable financial support.

The students expressed concern about centralising IT support and were keen to gain broader support for specialist software.

Issues for Consideration:
· The enrolment process is slow for HDR students and efforts should be made to identify how this can be streamlined to ensure that excellent students are not lost to other institutions.
· Internal networking for HDR students needs to be addressed.  Moving into new space will help but there seems to be an overlap in research interests between Quantum / Photonics / Maths which the students only find out by chance.  One recommendation was a “speed dating” of students around their research projects and encouragement of more social networking. 
Recommendations

Recommendation 4.1
The Department should institute a formal mentoring scheme for HDR students involving staff unrelated to the students research group. 

Recommendation 4.2
Review the rules about how HDR research support funds are allowed to be used to meet the needs of all students.  Current rules appear to disadvantage theory PhD projects relative to experimental.
Recommendation 4.3
The Department and Faculty establish support for access to more than basic software tools such as CAD, ORIGIN, SIGMAPLOT, LABVIEW, IRAF and other speciality software and licences.

5.
Staff and Student Profile
The Panel commends the Department on the development of a highly regarded and high achieving research team as evidenced by the 2012 ERA results. However, to be able to continue to grow and maintain this team some attention needs to be paid to the ongoing employment opportunities for research staff and their flexibility in delivering the Department’s overall programs. We suggest that the Department explores opportunities for post-doctoral fellows and other fixed contract research staff to be able to transition, where applicable, from a research only to a research / teaching future. These opportunities could include:

· teaching experience (with formal teaching evaluation and feedback)

· encouragement to undertake the Foundations in Learning and Teaching Certificate or equivalent

· the allocation of mentors involving staff in unrelated research areas
· participation in Department staff meetings
We understand that AAO staff are also keen to obtain lecturing experience at MQ (which could be very useful to the Department when key staff are on OSP). This need not necessarily be confined to astronomy courses but could support main line physics units too.

Although firm data was not provided there appears to be a gender imbalance in all academic levels, which needs to be monitored and addressed.  The lack of data suggests a lack of awareness or concern on this issue.

While the Department has grown its undergraduate student numbers from Planet units and service teaching, it is clear that it is currently difficult to attract domestic students to Science, and to the Department’s programs in particular. While this is not unique to Macquarie the Department, Faculty and central University marketing need to develop some strategies to address this as a matter of urgency.
Recommendations

Recommendation 5.1

To allow the Department to achieve its objectives for the coming decade, we recommend the staffing profile be maintained. The Faculty will need to budget to retain the Department's Future Fellows and secure continuing AAO support from its incoming Director.
Recommendation 5.2

The Department identify and implement opportunities to support the transition of post-doctoral fellows from a research only to a research / teaching future.
Recommendation 5.3

We recommend the development of a more strategic and targeted program to attract both domestic and international students to undergraduate and postgraduate level physics degrees.  Actions could include;

· a more comprehensive survey to establish the driving forces around decisions to come to Macquarie to study physics or not.

· a professional marketing approach with focus on increasing science enrolments, particularly from local schools.
· Marketing opportunities to combine physics with maths, engineering, medical or biotechnology degrees.
· Better advertise and differentiate the advanced degree opportunities
· More aggressive marketing of research degree opportunities for domestic HDR students
· Faculty can publicise their research using new media such as The Conversation, as well as traditional media
6.
Community / Industry Engagement
Department staff and students reported mostly very positive experiences with the broad range of the Department’s community engagement activities. However, the Panel noted that there was no formal evaluation of the benefit of any of these activities, with the exception of Open Day. 
Interviews with industry partners provided very positive feedback as well and we commend the Department’s past and current engagement with industry. However, in the context of new planning and the need to provide an increased range of Participation opportunities for undergraduate students, there is a need to revitalise these relationships. 
Issues for Consideration:

· While the students found participation in outreach and promotional activities rewarding and enjoyable, there was a feeling of compulsion or expectation by staff which had a slightly negative impact on them.  This needs to be monitored and addressed.

Recommendations

Recommendation 6.1

The Department should undertake better coordination, consolidation and evaluation of the effectiveness of the Department’s community outreach activities.  These processes should support processes associated with recommendation 5.3
Recommendation 6.2

The Department should engage more closely with the Industry Advisory Group to seek new lines of research and teaching enquiry.

7.
Future Directions
The growth of new high technology engineering is the main foreseen opportunity. This needs to be managed carefully, with attention given to the benefits of double degrees, the need for curriculum complementarity and the need to build long term links which would endure even if Engineering eventually becomes its own Faculty. 

There are equally broad teaching and research opportunities available through collaboration with biotechnology and bioscience at Macquarie.  These are significant research areas currently and some of the most exciting developments world-wide arise from collaboration using techniques developed by physicists on advance biological systems

China is the new workshop of the world and its innovation and training needs present opportunities for well connected Australian Physics Departments. We note that the Department is already working in this direction and recommend that this is pursued with a consistent and coordinated effort.

Eisenhower said that plans are useless, but planning is essential.  The Department faces many unknowns and is vulnerable in many ways to decisions outside its control.  The Department needs to formulate both medium and long term plans.  Medium term planning, developed collegially, may offer some protection from top-down instability that can perturb grass roots faculty and Department level development.  

Taking a longer perspective is also essential and a decadal plan should be prepared with some alignment with the soon-to-be-released National Physics Decadal Plan, developed by the Australian Academy of Science.

The Department should look for possible partners in, for example, an Optical Materials* Fabrication CoE (e.g. Adelaide) and an Astrotechnology CoE (e.g. AAO, ANU, Sydney). CAASTRO, led by Bryan Gaensler at Sydney, is non technological, but astronomy is driven by technology. CSIRO SIEF could make a matching investment to ARC in this area, as astrotechnology was the origin of SIEF. In respect of Optical Materials ANFF said that the MQ node of its NCRIS funded capability had been exemplary. However, avoidance of duplication with existing optical CoEs might be prohibitively difficult.

A new round of ARC Centre of Excellence opens in March 2013.

*or Materials and Devices.

Issues for Consideration:

· As the engineering program develops, coherent timetabling with physics is essential to ensure that engineering students can take advantage of physics courses as electives.
· Faculty can publicise their research using new media such as The Conversation, as well as traditional media.
Recommendations

Recommedation 7.1
The Department should review opportunities for teaching and research collaboration with Health Sciences in the light of potential developments in biotechnology and biomedical science.

Recommendation 7.2
The Department should formulate a decadal plan and from this a medium term action plan to provide a shared vision for the future direction and goals.
Recommendation 7.3

Departmental contingency-based financial planning should address the vulnerabilities identified in the research and student income sources.

Recommendation 7.4

The Department should look for possible partners for Centres of Excellence proposals.  

Appendix 1: Terms of Reference and Panel Membership
Terms of Reference – 2012 External Review

1. Governance, Leadership and Management

Review the effectiveness of the Department of Physics and Astronomy planning, leadership and management structure, processes and resources in responding to Faculty and University strategic planning directions.

2. Academic Program

Review the appropriateness of the degrees, programs, and units offered by the Department of Physics and Astronomy relative to Faculty and University priorities, employer and professional community demands.

3. Research

Review current research outputs, activity, and capability relative to Faculty and University objectives including opportunities for developing research and knowledge leadership.

4. Research Training

Review the HDR program, including admission standards, methodology and skills training, completion times and drop-out rates, supervision and reporting standards.

5. Staff and Student Profile

Review the alignment of academic, professional, and student profile relative to current and future objectives and plans.

6. Community Engagement

Review the scale, scope, and quality of community/industry engagement, including external/professional contribution to and referencing of, curriculum and research development.

7. Future Directions

Recommend future development opportunities for the Department of Physics and Astronomy in terms of its resources, research, teaching and community/industry engagement activity.
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Mr Adam Joyce

Dr Graham Smith

Ms Carol McNaught

Ms Elizabeth Bignucolo

Ms Laura Yang

Ms Lisa Chanell

Ms Lynne Cousins

Mr Robert Williams

Ms Barbara Zitterman

Mr Mauro Cirio

Mr Chris Artlett
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