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Background
In accordance with the Lakehead University Institutional Quality Assurance Process (IQAP), a Final Assessment Report has been prepared to provide a synthesis of the external evaluation and internal response and assessments of the undergraduate programs offered by the Department of Physics in the Faculty of Science and Environmental Studies. This report identifies the significant strengths of the programs, the opportunities for program improvement and enhancement, and sets out and prioritizes the recommendations that have been selected for implementation. 
[bookmark: _Hlk176879452]The report includes an Implementation Plan that identifies and prioritizes those recommendations that are selected for implementation. The Implementation Plan identifies:
· the group or individual responsible for providing resources needed to address recommendations from the external reviewers or action items identified by the university;
· who will be responsible for acting on those recommendations; and
· specific timelines for acting on and monitoring the implementation of those recommendations.
Review Summary
The Department of Physics, a unit in the Faculty of Science and Environmental Studies, submitted a Self-Study in January 2018. Volume I presented the program descriptions and outcomes, an analytical assessment of the program, and program information along with institutional information and statistical data. Volume II provided course syllabi. Volume III provided the CVs for core faculty, adjunct professors, and contract lecturers contributing to the delivery of the program.
The Review Team for this cyclical program review included two external reviewers and one internal reviewer selected by the Senate Academic Quality Assurance Sub-Committee (SAC-QA) from a set of proposed reviewers. The reviewers examined materials and completed a two-day virtual site visit on February 28 – March 1, 2018. The site visit included meetings with the Provost and Vice-President (Academic), Deputy Provost, Dean of Science and Environmental Studies, the Chair of the Department, the Associate Vice-President (Research and Graduate Studies), the University Librarian, full-time, tenure-track faculty members, lab technicians, a group of undergraduate students, and a group of alumni.  The Review Team was provided with a video tour of the Thunder Bay campus including classrooms, offices, labs, the Chancellor Paterson Library, and the Thunder Bay Regional Health Research Institute facilities with Dr. Reznik. 
In their report (May 2018), the Review Team provided feedback that describes how the programs delivered by the Department of Physics meet the Quality Assurance Framework evaluation criteria and align with the University mission, strategic plan and academic plan. The Review Team notes that the programs are of high quality and offer students a regionally connected and learner-centred experience supported by the creative and scholarly contributions of the full-time faculty members and contract lecturers. 
At the undergraduate level, students must meet the standard University admission policies which are appropriate for the Program Learning Outcomes.  Curriculum structure and delivery, and teaching and assessment methods are appropriate, are aligned with comparable programs across Canada at the undergraduate level, reflect the current state of the discipline, and are effective in preparing graduates to meet defined program outcomes and the University’s Undergraduate Degree Level Expectations.  

Strengths Summarized
The reviewers described the following key strengths: 
· Experiential learning, in courses and within faculty research laboratories.
· Dedicated and committed faculty members with strong research programs, and collaborations with TBHRI.
· Outstanding undergraduate research training and mentoring. 

Opportunities 
The Review Team identified two opportunities for improvement as part of their summary.  Opportunities, unlike Recommendations, are not commented on as part of the FAR.
The reviewers suggest:
· Larger faculty complement will make the strengths identified sustainable in the long term.
· Course content can be streamlined for less overlap in the electromagnetism course, and for better alignment of math skills with physics topics. 
· New streams or programs in applied and industrial physics and internationalization would be helpful to increase enrollment, e.g. initiated joint program with Ryerson.
Recommendations 
As per the IQAP, responses from the Department of Physics and Dean of the Faculty of Science and Environmental Studies (SES) to each of the Review Team Recommendations are included below.  Where appropriate, responses from the Office of the Provost are also included. 
RECOMMENDATION 1: We recommend that the Department secure a new faculty appointment who can carry a normal teaching load, in order to address the current challenges in delivering the physics programs due to a recent faculty retirement. 
Department Response:
a) Agree/Disagree with the Recommendation
The department agrees with this recommendation and this recommendation should be implemented with urgency given the later career stage of most faculty members. The youngest full-time faculty member was appointed 20 years ago. As Chair, Dr Mark Gallagher submitted multiple requests to the Dean for faculty renewal, which have been repeatedly unsuccessful.
We require continued continuity in the delivery of courses. A significant number of our courses are currently assigned to contract lectures. This affects curriculum development and improvement, as well as delivery of our programs. Sessional instructors should not be expected to develop new courses, unless they are compensated. A new faculty member would inject energy into our program and would assist in re-energizing the curriculum.
b) Resources
To implement this recommendation, we require a commitment to fund a tenure track faculty position.
c) Proposed Timeline
We will submit yet another request for a faculty member this academic year.

SES Decanal Response: 
I agree with the Department’s comment that they have submitted repeated hiring requests but have been unsuccessful. Unfortunately, these have coincided with an extensive period of austerity at the University (and in the sector more broadly). I remain fully committed to “faculty renewal” in units across the Faculty of Science and Environmental Studies – Physics is amongst those units with a key need. I await the submission of a hiring request from Physics and will advocate for a position when I meet with the Provost.
[bookmark: _Hlk176876460]RECOMMENDATION 2: We recommend that full-year sabbaticals be granted regularly, in accordance with the collective agreement, and as is the norm within Canadian universities. 
[bookmark: _Hlk176876521]Department Response: 
a) Agree/Disagree with the Recommendation
To provide some context, if a faculty member is granted a sabbatical we are unable to resource our required course offerings. We agree with the recommendation but without faculty renewal, full sabbaticals are not workable. 
William Sears was not replaced after his retirement in 2015 and a backfill position was not provided for Dr Alla Reznik when she was appointed as a CRC.
b) Resources
Consistent with recommendation #1.
c) Proposed Timeline
As per recommendation #1.
[bookmark: _Hlk176876578]
SES Decanal Response: 
The Department is correct that since 2016, they have operated with one less permanent faculty member since their initial request for a replacement for Dr. Sears (retired in 2015) was not approved. Given the budgets cut in that particular year and the request to hire a replacement was denied, I was only able to ‘replace’ Dr. Sears’ teaching assignment with an additional 4 HCE of sessional stipends to their base budget for contract lecturers. Their base budget for contract lecturers has remained constant at 6 HCE (including these 4) since that time so as to allow them to maintain their undergraduate program offerings. This has presented some challenges in years when sabbatical leaves have been approved. When a full (12 month) sabbatical is requested and subsequently approved, the Department is provided with a backfill of 1.0 FCE (to cover up to two courses) leaving the other courses taught by this member on sabbatical as ‘unfunded’. In a unit that runs lean with regards to faculty compliment (as Physics does), this may leave at least one of the other unstaffed courses with need to still be taught but without budget to offer. The Department faces this same budgetary challenge on a 6-month sabbatical where there is no provision for sessional stipends to cover required courses. When a sabbatical request is submitted, the department prepares a plan for accommodating the sabbatical request and submits to the Dean who then presents a ‘sabbatical plan’ to the Provost for the entire faculty. On at least one occasion in the past 9 years, I have provided the department with an additional one HCE when requested as part of the sabbatical plan both to ensure program integrity and to allow faculty members to take their sabbatical leaves when it is due. While not a perfect arrangement, we have been able to maintain the integrity of Physics programming. I fully recognize and support the Department's request for a regular tenure track faculty member to address the need for faculty renewal and to help lessen dependence on contract lecturers.

[bookmark: _Hlk176876884]RECOMMENDATION 3: We recommend maintaining the 7 main physics programs currently offered (3 core to physics with the others core to education programs).
Department Response: 
a) Agree/Disagree with the Recommendation
We agree with this recommendation, subject to appropriate resourcing of these programs. To maintain the quality of these programs we require resources (faculty, along with the development and rejuvenation of laboratories). Updating our curriculum and course content is consistent with continual improvement.
b) Resources
At least one faculty member, as per recommendation #1, and financial resources to support the development and rejuvenation of laboratories.
c) Proposed Timeline
We require a commitment of resources from the university or we may have to re-evaluate program offerings to ensure the delivery of quality curriculum.

SES Decanal Response: 
As an institution we are embarking on a review of programming via a Curriculum Sustainability Review Framework (CSRF) that was developed by the Provost in consultation with the Deans. The CSRF asks departments to review their programs and reflect on opportunities for efficiency, continuous improvement, and enhancing the student experience. The Department of Physics is operating with a reduced faculty complement while continuing to run full graduate programming (i.e. MSc in Physics and faculty contributing to supervision to interdisciplinary PhD programs in Biotechnology and Chemistry & Material Science). They are already lean and efficient. The Department offers high quality undergraduate programs with limited resources, having adapted to a critically low faculty complement. They are already offering elective and even some required courses on a rotating basis in such a way that allows students to plan and complete their third and fourth year program requirements on time. They acknowledge the low enrolment in their senior courses and to increase enrollment in their fourth year electives they are cross-listing fourth year courses with graduate courses in the MSc program, with different expectations and assessment for undergraduate and graduate students. I would not support any cuts to their programs and recognize that they are already highly efficient

[bookmark: _Hlk176877135]RECOMMENDATION 4: We recommend that the Physics Department receive expanded and stable financial support for experiential learning offerings, such as SSMI and summer student research assistant positions. 
Department Response: 
a) Agree/Disagree with the Recommendation
(SSMI=summer school and medical imaging)
We agree with this recommendation, especially as it relates to summer study research assistant positions. There are few positions in industry available locally for our students. From a retention perspective, summer student research assistant positions contribute to the professional development of our undergraduate students. They gain relevant experience, and it serves as a gateway to our graduate program.
b) Resources
Implementation would require a commitment from the Dean and/or administration. Students are currently eligible for NSERC USRAs and work study, but these opportunities require faculty members to have active grants. Previously there was an undergraduate research assistant program offered through the faculty, but this has been discontinued.
c) Proposed Timeline
We will discuss potential options with the Dean and within the department over the academic year to increase opportunities for summer research positions for our students

SES Decanal Response: 
I will work with the Department to explore options for securing financial support for experiential learning opportunities for their students. Experiential learning is a high priority for all units within the University given its importance to the student experience and post-graduate outcomes. Experiential learning is also one of the key metrics that the University reports to the Provincial Government within our Strategic Mandate Agreements – as such, ensuring that these experiences exist (and are properly resourced) within each program is of high priority the Faculty of Science and Environmental Studies

[bookmark: _Hlk176877580]RECOMMENDATION 5: We recommend that PHY3211 be renamed with a new course number (PHY3XXX) and be offered only to engineering students.  We further recommend that the content of the three electromagnetism courses currently offered to physics majors be reviewed and reorganized to remove existing overlap so that the content can be delivered in two courses.
Department Response: 
a) Agree/Disagree with the Recommendation
We have been discussing this recommendation with the Chair of the Department of Electrical Engineering (Dr. Carlos Christofferson). We have few electives in our programs. Implementation of this recommendation requires careful planning and without faculty renewal, this may not be possible. We agree in principle with this recommendation, but we require resources to implement this recommendation given constraints on course offerings in our department.
b) Resources
As per recommendation #1, we urgently require a new tenure track faculty appointment to our department. We do not have the faculty complement necessary to implement this recommendation at this time.
c) Proposed Timeline
Unless we get a replacement faculty member we are unable to implement this recommendation.

SES Decanal Response: 
I will work to secure a new faculty position for the department as mentioned in earlier responses. Regarding this change for Physics 3211, I will discuss how the department might consider restructuring these current course offerings to satisfy this recommendation
Provost Office Response: 
A reduction in three electromagnetism course offerings by combining them to create two does not require additional resources to implement, though careful planning of the curriculum is most certainly required. 
[bookmark: _Hlk176878185]RECOMMENDATION 6: We recommend that the Mathematical Physics course content be reviewed with an eye to better alignment with the needs of the physics majors.  In particular, we recommend that Linear Algebra (I and/or II) be required for all physics programs, where possible. 
Department Response: 
a) Agree/Disagree with the Recommendation
We have considered this recommendation. We now require all Physics majors to enroll in Math 2070 (Applied Analysis II). Linear algebra is the focus of the first half of this course. Students can still enroll in Linear Algebra I and II but Math 2070 provides a sufficient introduction to linear algebra for the purposes of our programs.
b) Resources
No resources are required.
c) Proposed Timeline
Already completed to our satisfaction.

SES Decanal Response: 
I agree with the department’s response.

RECOMMENDATION 7: We recommend that the Department receive financial support to expand infrastructure to accommodate up to 8 students in the 4th year lab course, PHY4412, which is currently limited by the lab infrastructure available at the TBRHI to 3-4 students. 
Department Response: 
a) Agree/Disagree with the Recommendation
Based on our current enrollments, we will not be making this recommendation a priority. We will continue to participate in recruitment events and activities to boost enrollment but we have not had 8 students in this 4th year course for many years. As well, this lab is currently offered in the research lab of a faculty member. In terms of priorities, we would prefer to focus on revitalizing the laboratories in our foundational courses to improve the student experience, which could lead to greater recruitment and retention of students in our program.
b) Resources
Not applicable
c) Proposed Timeline
Not applicable

SES Decanal Response: 
I agree with the department’s response. Rather than investing in lab infrastructure offsite (at the TBRHRI) for PHYS4412, I would be more in support of lab renewal efforts that I have recently become aware of to support coursework in Computational Physics on campus.


[bookmark: _Hlk176878427]RECOMMENDATION 8: With respect to the undergraduate labs associated with program courses, we recommend
a) A review of lab equipment with an eye to possible strategic purchases to update this equipment, such as computers.
b) A review of and possible update to the laboratory manuals for all courses that include a lab, in order to provide students with clearer direction.
c) A consideration of tighter links between lecture and lab content. 

Department Response:
a) Agree/Disagree with the Recommendation
We agree with this recommendation. 
a) We have recently hired a new technician that supports our undergraduate labs because our previous technician retired. The technician has been assessing equipment in the labs to identify gaps and equipment in need of replacement/repair. The technician has indicated that the 7 computers we currently have are extremely out of date; not good for computational physics requirement. Internet speeds are also slow. He is looking into options for us but this will require resources.
 b) The revision to the laboratory manuals is something that we would consider but given that we will be undergoing a cyclical review next year, we would prefer to wait for recommendations prior to making substantial changes. 
C) The linkage between the lecture and lab content is, in part, a scheduling issue and resource problem. Labs need to be scheduled in unusual ways to accommodate other courses in a student’s schedule; this can affect the alignment of experiments with course content over the course of the semester. The first-year courses have to offer the same labs in the same week because of personnel and equipment constraints. We currently do not have the resources (money for equipment) to create new experiments to provide a tighter link between lecture and lab. Example: with the optics section of Physics 1212, the lab might be two weeks before the content is covered.
b) Resources
We require resources to purchase computers to be able to run our computational labs and will require additional resources to update the experiments in the labs. This represents a significant investment into our department in support of continuous improvement.
c) Proposed Timeline
Without the necessary resources we are unable to satisfy this recommendation. We require new computers this year. In terms of other lab requirements and revisions, we would prefer to wait for the recommendations from our next cyclical review, which will take place next year.

SES Decanal Response: 
I will work with and on behalf of the Department to secure funds to replace computers in their computational lab (see also my response to recommendation #7). I agree with the Department opting to wait until after completion of their next cyclical review before implementing any major changes. I will meet with the Chair to discuss how we could consider lab scheduling that would better align with the content being delivered in lectures

RECOMMENDATION 9: We recommend that funding be allotted for regular Department seminars.
Department Response: 
a) Agree/Disagree with the Recommendation
We agree with this recommendation because geographically, our students don’t have many opportunities to be exposed to researchers doing groundbreaking research. They also don’t have many opportunities to share their work. We propose flying someone in once a month to give a seminar and to interact with students. Having students exposed to high quality research outside of the department, as well has having the opportunity to interact with the researchers, will be benefit to their professional development.
b) Resources
This would likely require a minimum of $2,000 per visit depending on where the researchers are coming from so this would likely be around $15,000 per academic year.
c) Proposed Timeline
We will discuss this recommendation with the Dean and potential options for funding.

SES Decanal Response: 
While I recognize the value of having researchers present at departmental seminars to the university and for the students’ professional development, this recommendation is not a priority. I have, on occasion, been able to contribute some funds to co-sponsor a visiting researcher to Physics on a more ad-hoc means – being able to do so on a regular basis would require available budget. There are opportunities to host researchers virtually and while this is not the same as an in-person experience, students are still exposed to high quality research and researchers. I would prefer to support undergraduate student research and experiential learning opportunities

RECOMMENDATION 10: We recommend the Department explore ways to use a co-curricular record to recognize, in a more formal way, the high-quality experiential learning opportunities undertaken by students.
Department Response: 
a) Agree/Disagree with the Recommendation
We acknowledge the value of a co-curricular record but feel that we provide research experiences for our students that would be notable on a resume/CV (e.g., working as a research assistant, presenting research during R&I week, attending conferences, contributing to manuscripts). Many of our students work directly with faculty on research projects/experiences and are mentored through this process. We feel that our time would be better spent developing opportunities for our students and contributing to improvements to our curricula.
b) Resources
Not applicable
c) Proposed Timeline
Not applicable

SES Decanal Response: 
I agree with the Department’s response.
Office of Provost Response:
The university runs a co-curricular record through student services. The Department would only need to make students aware in order to enact this recommendation. 

RECOMMENDATION 11: We recommend that progress toward implementing a joint program with Ryerson University continues to be supported.
Department Response: 
a) Agree/Disagree with the Recommendation
While significant effort was dedicated to this initiative, efforts to implement a joint program with Toronto Metropolitan University have been discontinued.
b) Resources
Not applicable
c) Proposed Timeline
Not applicable
SES Decanal Response: 
I agree with the Department’s response.

Clarifications
There were no clarifications provided by the Department of Physics.
Implementation Plan
Recommendation Priority 1 
Urgently require one regular faculty member, preferably a research based position.

Actions for Implementation
The department has submitted proposals to the internal research chair calls for two CRC positions-NSERC and CIHR to pursue a research-based faculty position. The department is also considering a submission to the Dean of Science and Environmental Studies for a regular tenure-track stream faculty position.

Role/Person responsible for implementation
The department prepared and submitted two proposals to the internal calls for the CRC positions. The Dean is responsible for reviewing and ranking all CRC proposals from the Faculty of Science and Environmental Studies and sending their recommendation to the Vice-President of Research and Innovation (VPRI). For a regular tenure-track position, the Chair is responsible for submitting a proposal to the Dean. The Dean is then responsible for advocating to the Provost for the tenure-track position.

Timeline
Research chair proposals have already been submitted to the Dean; the Dean in turn made their assessment and rankings of these (against all proposals from the Faculty of Science and Environmental Studies) and recommended to the VPRI). The proposal for a regular tenure-track faculty member position would be submitted this Fall (2025).


Recommendation Priority 2 
Renewal of teaching labs

Actions for Implementation
The equipment being used in the teaching labs at all year levels is out of date and requires renewal. This will require financial investment from the administration. The department has ideas about how to proceed but cannot do so without strategic allocation of resources to improve the student experience in courses and labs. For example, students could be required to purchase a Raspberry Pi, which is a high-performance microcomputer that costs around $150 and would be used across all their years in the program. Labs can be developed around the system across year levels, which will enrich the student experience. Development of the labs requires a strategic investment in equipment that can be interfaced with a Raspberry Pi. This type of approach will provide and expand hands-on experiential learning for our students.

Role/Person responsible for implementation
The department (Chair) will request an allocation of resources from administration.
Administration needs to commit resources to renew the labs. Once the department has a commitment, they can move forward with the development of labs, within the boundaries of available budget.

Timeline
The department will be going through their cyclical review in the next academic year. We anticipate that lab renewal will be a recommendation by the external review committee, given that there has been limited renewal since our last review. We will begin discussions with the Dean this academic year and ask for resources in support of renewal.

Recommendation Priority 3 
Resources to support professional development of students e.g., seminars, experiential learning, and student research opportunities.

Actions for Implementation
We recently learned that we will have funds from research overhead that will be coming into our department budget. We are planning to allocate some of these funds to help offset travel costs for visiting scholars who offer a seminar to our students. We plan to approach the Dean for matching funds. Seminars enhance the student experience by exposing them to researchers from outside the university and new ideas. We are also continuously on the lookout for funds and opportunities to support student led research and experiential learning.

Role/Person responsible for implementation
The Chair oversees the administration of the funds for seminars. The Dean will hopefully provide matching funds. Department members are responsible for identifying potential opportunities for research experiences and experiential learning, as well as asking for funds to support visiting scholars giving a seminar.

Timeline
These activities are ongoing because the nature of these opportunities is ongoing. We are continuously looking for opportunities to enhance the student experience.

SES Decanal Response: 
The Department has developed an implementation plan that reflects the main themes of the review team’s recommendations. The main priority is getting approval to hire a tenure-track faculty member to increase the research and teaching capacity of the Department. I will make the department’s request for a full-time faculty member a priority when meeting with the Provost to discuss this year’s proposals. The department is highly efficient and lean in its operations (as mentioned earlier when I mentioned the University’s current work with a Curriculum Sustainability Review Framework). This ‘leanness’ (which has meant for ad-hoc arrangements and budget to ensure sabbatical coverage) together with the demographics of some of its faculty members underscores the priority in Physics towards faculty renewal. The other two priorities identified deal with resourcing labs and professional development opportunities for students. Though the department will undergo its external review next year I recognize that the conversations around a strategic investment in their teaching labs needs to begin now, particularly because resources are limited. I am supportive of the department’s efforts to enhance the student experience and to provide professional development opportunities for students. I will continue to work with the department to support their commitment to their students, which will include further discussions around matching funds to support guest lectures.
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