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Executive Summary 
The Faculty of Engineering and Applied Science was established in 1893 as a School of Mining 
and Agriculture.  Started with creative determination, the Faculty has been an integral part of 
the fabric of Queen’s University culminating in 2010 with its most recent incarnation as a 
Faculty of Engineering and Applied Science.  The name change recognizes our continuing 
commitment to both the engineering and applied science aspects of our mission.  

The Faculty of Engineering and Applied Science offers, in collaboration with the Faculty of Arts 
and Science, ten undergraduate engineering programs accredited under the Canadian 
Engineering Accreditation Board (CEAB) of Engineers Canada that cover multiple disciplines 
found within the Profession of Engineering.  These ten programs, offered to 2600 hundred 
students, are Chemical Engineering, Civil Engineering, Computer Engineering, Electrical 
Engineering, Mechanical Engineering, Mining Engineering, Engineering Chemistry, 
Engineering Physics, Geological Engineering, and Mathematics and Engineering. The Faculty of 
Engineering and Applied Science is organised along discipline lines into five departments and 
through their options and streams, our programs represent fields that are both within the 
“traditional” disciplines while crossing traditional lines. The Faculty has a common first year, 
with unconstrained discipline choice after first year.  The unconstrained discipline choice is 
unique in comparison to any other Faculty of Engineering and Applied Science in Canada. 

At the graduate level the Faculty of Engineering and Applied Science offers Ontario Council of 
Graduate Studies (OCGS) accredited MEng (coursework), MASc (thesis) and PhD degrees 
within 5 traditional programs:  Chemical, Civil, Electrical, Mechanical and Mining.  It also offers 
MASc and PhD degrees within 3 science based programs:  Geological Engineering, Engineering 
Physics, and Mathematics and Engineering.  The total graduate enrolment is on the order of 500 
students with more than 90% as full-time.    
 
Several factors are affecting the profession of engineering, particularly in Western nations and 
specifically in North America. Studies have highlighted the global knowledge economy driven 
by technological innovation and the changing international workforce as significant influences 
on engineering practice in North America. Canada is a global leader in the export of 
engineering services (3rd largest according to the Government of Canada).  Furthermore, 
competition from other countries requires that North American engineers possess additional 
expertise in subjects such as public policy, global economics, project management, and 
sustainability.  Graduates must be prepared to work in a global engineering and business 
environment.  Abilities to innovate and creatively solve problems are seen as critical skills, as is 
the ability to work across cultures.  

Our vision is to educate leaders for the 21st century by providing a distinctive learning experience at the 
frontiers of engineering education.  It emphasizes balance between our focus on education at both 
the undergraduate and graduate levels and research.  To be a Faculty with influence in the 
future global academy and to continue to attract high quality faculty members in the face of 
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predicted labour shortages, we need to enhance our graduate student and research focus while 
continuing to enrich the undergraduate programs which have been at the heart of the Faculty 
since its inception. 

Starting in 2008, the Faculty began evaluating all aspects of its programs, particularly at the 
undergraduate level, with a particular emphasis on the rationalization of the number and 
structure of programs and course offerings over which the Faculty has academic control. The 
effort to reconfigure the Faculty for “less with less” began two years ago. The goal is to maintain 
and enhance quality programs while responding to changes in student interest, accreditation 
requirements and resource levels. Engineering accreditation in Canada is moving to an 
outcomes based assessment methodology by 2014. The resulting curriculum renewal underway 
at the undergraduate level, which is starting in first year, is extensive.  
 
The Faculty will contribute to the mission of the university by continuing to deliver high 
quality, accredited engineering undergraduate and graduate programs.  Decreasing the student 
to faculty ratios across the Faculty, commensurate with high quality programs, is critical to the 
student body, to the Faculty’s reputation and to providing high quality graduate supervision 
and research growth.  The Faculty will use creative teaching techniques and delivery 
mechanisms to facilitate quality teaching to offset the impact of budget reductions.  

As our strategic framework and academic plans evolve, we will enhance our research and 
scholarship broadly and with a focus in three areas that are considered Faculty-wide strengths: 
1) Energy Systems, 2) Advanced Materials, and 3) Manufacturing Processes, and in three areas 
that can be considered University-wide strengths: 1) Stewardship of the Natural and Built 
Environment, 2) Information, Communication and Control Systems, and 3) Human Mobility 
and Health Research.  

Collectively, the Faculty of Engineering and Applied Science and the Faculty of Arts and 
Science, have between them a broad and deep strength in earth engineering not found in many 
other Universities.  This strength coupled with excellence across the Faculty and the University 
has lead to the development of several initiatives in the environment and sustainability that can 
be more globally captured under stewardship of the natural and built environment. This 
University wide area of excellence broadly encompasses the Centres in GeoEngineering, Green 
Centre Canada, the Sustainable Bioeconomy Centre, a new Centre (under development) in 
Mineral Resource Studies, a new Centre (under development) for Water, the Environment and 
Health, and Energy Institute Queen’s (EIQ) (under development).   
 
Information and Communication Technology (ICT) and Control Systems deal with the full 
extent of the processing and communication of information and the control of devices in 
everyday life.     
Queen's is well positioned to take advantage of governmental policy in ICT, having strengths in 
this area and related areas. Specifically, Queen's has strengths in Information, Communication, 
and Control Systems in the Departments of Mathematics and Statistics, Mechanical and 
Materials Engineering, Electrical and Computer Engineering, Chemical Engineering and The 
Robert M. Buchan Department of Mining, as well as the School of Computing Science.  Within 
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this research field, there are many cross-appointments and collaborations between the units 
involved. 
 
In the area of Human Mobility and Health Research, the Faculty is an active participant in the 
Human Mobility Research Centre building on our strengths in biomechanical through the 
Department of Mechanical and Materials Engineering and biomedical engineering within the 
Department of Chemical Engineering.  This University Centre focuses on helping people live 
fuller, more mobile lives through discovery of innovative and effective treatment strategies for 
bone and joint disorders caused by arthritis, osteoporosis, injury, and related problems. It is a 
partnership between Queen’s University, Hotel Dieu Hospital and Kingston General Hospital 
(KGH) and promotes collaboration between the disciplines of Medicine, Engineering, Health 
Sciences, and Information Technology. In combination with the proposed Centre for Water, the 
Environment and Health this area of excellence will be enhanced by building on the 
considerable strength in Civil Engineering in all aspects of water management. It includes 
participants from Biology, Chemistry, Civil Engineering, Medicine, Microbiology, 
Pharmacology and Toxicology with whose work focuses on the public health issues associated 
with water including contaminant monitoring and treatment.  

Thus the Faculty is well placed to contribute directly to the possible institutional theme of 
Energy and Environment and the theme of Global Human Health.  

We will enhance our contributions to the future of Ontario and Canada as global leaders in  
technology and engineering services and to the mission of Queen’s University through 
programs at both the undergraduate and graduate level that educate outstanding engineers. A 
thread that occurs throughout the framework and the academic plan is that of leadership. At 
both the graduate and undergraduate level, we are focusing on the development of technically 
strong well-rounded individuals with an interest in a balanced educational experience: 
engineers who understand and can contribute to public policy; engineers who can understand 
and contribute to the economy through wealth creation; engineers who understand and 
embrace stewardship of natural and built resources; engineers who design for the impact of 
technology on society, culture and the planet. At the heart of applying the concepts of 
sustainability is a commitment to conceiving, designing, implementing, and managing human 
activities in a way that ensures a positive overall contribution to both human and ecosystem 
well-being over the long term.  These include new initiatives in innovation, applied 
sustainability, access to courses across the university in departments such as Global 
Development Studies and increased access for aboriginal students and college students to 
engineering at Queen’s. It also includes enhanced engagement in international collaborations at 
both the graduate and undergraduate level. We will also implement initiatives that expand the 
access to interdisciplinary programming. Two new interdisciplinary graduate programs are 
under development in Applied Sustainability and in Mineral Resources Studies.   

Finally we are committed to enhancing our infrastructure, which is a critical need within the 
Faculty, if we are to continue to provide high quality engineering programs.  
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The Faculty undertook the development of a strategic framework in 2008.  This framework was 
produced in consultation with faculty members, students, staff and alumni through extensive 
discussion in departmental meetings and through focus groups.  The framework forms the 
foundation for this academic plan and is provided as additional material as is the accreditation 
documentation from Engineers Canada. The development of the academic plan has involved 
consultation with students, staff, faculty members and the leaders of research centres through 
Faculty Board meetings, individual department, group meetings and surveys. Drafts of the plan 
were circulated to faculty members, staff and student representatives and ultimately to all 
members of the Faculty. The Engineering Society undertook individual consultation with 
students and student groups and an en masse survey of undergraduate students. There were 
288 responses. Our academic plan, in concert with our strategic framework and our five year 
operational plan, is designed to ensure our position as one of the leading Faculties of 
Engineering and Applied Science in Canada. 

In closing, there is a concern that the Faculty would like to express as the academic planning 
process moves forward.  Care must be taken to see that the interplay between the Faculty of 
Arts and Science and the Faculty of Engineering and Applied Science is fully understood before 
strategic decisions on direction are made.  A number of departments in Arts and Science, most 
notably the Departments of Physics, Engineering Physics and Astronomy and the Department 
of Mathematics and Statistics, contribute significant service teaching to the Faculty of 
Engineering and Applied Science. As the resources continue to shrink across the University, 
decisions made in the Faculty of Arts and Science to cut programming will have a direct impact 
on the ability of the Faculty of Engineering and Applied Science to offer accredited engineering 
programs and maintain quality. The humanities and social science electives available to 
engineering students are becoming increasingly limited and the dual degree opportunities have 
already been restricted. The converse is also true.  Decisions to close or modify programs within 
the Faculty of Engineering and Applied could have a significant impact on the Faculty of Arts 
and Science, most particularly the Departments associated with the engineering science 
programs. 
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Section 1 
 
How will your unit or programs contribute to Queen’s mission of research, scholarship, teaching and 
service to the community, province, nation and broader world? What steps will you take, through the 
delivery of high quality programs, to attain these goals? 
 

Projections of tenure-track and continuing adjunct staff complement: 

The Faculty of Engineering and Applied Science is organised along discipline lines into five 
departments.  Through their options and streams, our programs represent fields that are both 
within the “traditional” disciplines of Chemical Engineering; Civil Engineering; Electrical and 
Computer Engineering; Mechanical and Materials Engineering, and Mining Engineering while 
crossing traditional lines, including the Engineering Science programs in Engineering 
Chemistry, Engineering Physics, Geological Engineering and Mathematics and Engineering.  
Enrolment patterns in the Faculty are cyclical, moving through a roughly ten year cycle of highs 
for most departments with the exception of Mechanical and Materials Engineering whose 
enrolment tends to increase in proportion to overall engineering enrolment. The Faculty has a 
common first year, with unconstrained discipline choice after first year, which is unique in its 
structure in comparison to any other Faculty of Engineering and Applied Science in Canada. 

According to G10 Data Exchange figures for 2007-2008, the latest for which the University has 
numbers (February 2009), the Faculty of Engineering and Applied Science at Queen’s has the 
lowest instructional cost per FTE student from base operating funds of the G10 Universities 
even with the third highest tuition rate in Ontario.  We have the highest FTE student/FT faculty 
ratio amongst all of the G10 Universities with an average of 21.4. Some of our departments are 
at a particular disadvantage when compared to competitors across Canada.  Chemical 
Engineering has the highest student- to- faculty ratio of any Chemical Engineering department 
at 27.6 with the average of other universities at 22.3.  A significant number of this Department’s 
laboratory and design courses are funded externally (greater than 70%) 

Civil Engineering is in a similar situation with the highest student- to- faculty ratio at 27.6 
compared to an average of 20.1 for other Civil Engineering departments.  Mechanical and 
Materials Engineering also has one of the highest student- to- faculty ratios amongst the G10, 
most likely a direct result of the positions that were closed in this department. 

Chemical Engineering (CHEE) 

The Department of Chemical Engineering has 17.6 base FTE faculty positions including the Vice 
Principal (Advancement), the Acting Associate Dean of Graduate Studies (effective July 1, 2010) 
and the Dean of the Faculty. It has one externally funded academic position and permission has 
been granted for two new faculty hires; one Advanced Research and Innovation Park (ARIP) 
funded and one to replace the Vice-Principal (Advancement).  This will increase the active 
teaching complement to 18.6. All positions are tenured or tenure track with the exception of the 
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externally funded position.  The department faculty members hold two Tier I Canada Research 
Chairs (CRCs), two Tier II CRCs, one Queen’s Research Chair (QRC), and an Ontario Research 
Chair in Green Chemistry (one of two recently awarded in Ontario.)  The current Director of 
The Fuel Cell Research Centre is jointly appointed between the Department of Chemical 
Engineering and the Department of Mechanical and Materials Engineering. 

Based on a retirement age of 65, there is one potential retirement in the next five years.  Any 
reduction in faculty positions will result in the elimination of graduate courses and 
undergraduate electives to an unacceptable level and position vacancies will need to be refilled 
to sustain delivery of a high quality program and to maintain accreditation.  The Department 
has already streamlined its curriculum. It has grown rapidly over the last several years and is 
below complement. 

Civil Engineering (Civil) 

The Department presently has sixteen base FTE tenured or tenure-track faculty members of 
whom thirteen are regular appointments, two are CRC appointments, and one is the Vice- 
Principal (Research). In recent years, one of the key challenges for the department has been the 
recruitment of faculty members. The faculty has replaced most of its faculty complement since 
2000 and reorganised the leadership portfolio to manage the workload. The department 
received permission to fill vacant positions as well as a third position, funded entirely from a 
Faculty endowment, which too was transferred to the Department to recognize its critical 
shortage of academic staff.  

In addition to contributing to the common first year in Engineering and Applied Science, the 
Department teaches almost 400 undergraduate students between 2nd and 4th year. The student 
numbers have increased by more than a factor of three since 1995 as the faculty complement has 
decreased from nineteen in 1995. This has required the department to focus on doing fewer 
things better. A significant restructuring of the curriculum has been undertaken, reducing the 
number of courses presented and improving the learning outcomes.  The Department now 
offers thirty-two courses at the undergraduate level and has enhanced project-based education 
through the introduction of Civil Week, featuring intensive faculty-student interactions for the 
first week of the Fall term.  These weeks include field-work and team-based learning. No more 
courses can be eliminated from the program without severely damaging the reputation of the 
department and its ability to offer the basic requirements of a high quality accredited program. 
The department is significantly constrained in its ability to offer sufficient graduate courses to 
attract students and any loss in the faculty complement within the next five years would need 
to be replaced.  The department is under staffed and sessional adjuncts are used extensively for 
sabbatical relief and to meet critical teaching needs.   
 
The Department has only one predicted faculty vacancy until 2020 (based on retirement at 65) 
and any vacancies prior to 2020 will be filled should they occur. Indeed the faculty complement 
within this Department needs to be increased. 
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Electrical and Computer Engineering (ECE) 

The Department of Electrical and Computer Engineering has seen a significant drop off in its 
enrolment as the “dot com““bubble burst”. The Department is not alone in witnessing declining 
undergraduate enrolment in its programs in electrical and computer engineering in recent 
years. This trend extends across North America as well as Western Europe. It is more 
pronounced at those institutions, like Queen’s, that admit students from a common first year 
engineering program rather than directly from high school.   

The Department has undertaken a number of specific remedies to increase enrolment, 
including: direct targeting of high schools, increased teaching to, and engagement of, first year 
students and recruitment of admitted students. It has recognized that an increased effort is 
warranted. Graduate student recruitment remains strong, with the largest graduate student 
population in the Faculty, and the third largest in the University. The department plans to 
capitalize on its success in graduate recruitment by extending the lessons learned therein to its 
recruitment efforts with undergraduate students. Promotion of the Department’s research 
strength is seen to be an effective strategy for increasing undergraduate enrolment, as well as its 
more standard effect on graduate enrolment.  

The Department has 24.5 FTE faculty positions with one CRC chair and one member currently 
holding the position of Director of Program Development.  Based on an average of age of 65 at 
retirement the Department has one potential reduction in the faculty compliment within the 
next five years.  Vacancies will not be replaced in this Department until enrolment within the 
electrical and computer engineering programs increases and stabilizes.  This will present 
challenges for teaching. Sabbatical relief will be difficult to cover since the department must 
maintain two distinct programs, one in electrical engineering and one in computer engineering, 
to remain competitive, regardless of the number of students.  In the early 2000’s, the 
Department was the largest in the Faculty.  Faculty positions that become vacant in Electrical 
and Computer Engineering will be reallocated to support other programs.   

Department of Mechanical and Materials Engineering (MME) 

This department is the largest in the Faculty with over 500 undergraduate students not 
including service teaching to other departments. The Department routinely provides instruction 
in courses of well over 200 students. Mechanical and Materials Engineering provides service 
teaching to Civil Engineering, Engineering Physics, Mathematics and Engineering, Mining 
Engineering and first year. It has 25.7 FTE faculty positions.  The faculty members hold two Tier 
1 CRCs, two Tier II CRCS, and a Chair in Nuclear Materials with an associated Junior Chair.  
One faculty member is funded as an ARIP position and one member is an Associate Dean 
within the Faculty. 
 
The Department is less subject to large enrolment swings and generally grows proportionally to 
the overall growth in Faculty enrolment.  In 2008, an open position in this department was 
closed, and new hires have been on the basis of “opportunity” funding including an ARIP 
position and a position associated with the Chair in Nuclear Materials.  There are five potential 
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retirements in the next five years, assuming retirement at 65.  The department is assessing its 
curriculum to accommodate the loss of positions but will be unable to absorb the loss of all five 
positions and continue to deliver an accredited program. 

The Robert M. Buchan Department of Mining (RMBM) 

The RMB Department of Mining has the smallest faculty complement in the Faculty. They have 
6.47 base allocated FTE faculty positions with 2.03 Endowed Chairs and 2.35 external positions.  
A new faculty member has been recruited to fill one of the base funded positions starting May 
1/2010.  All three external positions end within the next five years and new funding will be 
needed to support replacement, some of which will come from the Buchan endowment and 
some from the planned fund raising for the Centre for Mineral Resource Studies.  At this level, 
sabbaticals are covered by adjunct positions.  There is one potential retirement in the next five 
years which would need to be replaced. 
 
Mining enrolments over the past two decades have averaged roughly 35 per graduating class.  
However, they are subject to drastic fluctuations (from a low of 14 to a high of 50 within the 
same decade).  This student body, although small relative to other engineering disciplines at 
Queen’s, is amongst the largest Mining departments in the English-speaking world. 
 
Mining’s small size had made it vulnerable to budget cuts at Queen’s since the late 1980’s.  Even 
prior to the recent Buchan donation, the department had responded to ongoing budgetary 
pressures by raising over $6M in endowments, as well as additional soft funding from industry.  
This enabled Mining to preserve critical mass while it suffered base budget cuts from 10 FTE 
down to 6.47 FTE positions over the past two decades.  The department’s entrepreneurial and 
proactive response to budgetary pressures culminated in last year’s Buchan donation of $10M.  
Of this amount, $8M has been placed in an endowment fund, bring the department’s total 
endowments to over $14M.  The department is not content to rest on its fundraising laurels, and 
is a prime mover behind the planned Centre for Mineral Resource Studies.  

The Faculty 

Through the Integrated Learning initiative the faculty is home to two positions, one Natural 
Sciences and Engineering Research Council (NSERC) Design Chair and the other the DuPont 
Chair in Engineering Education which is fully endowed.  The Design Chair has had a second 
renewal and is funded until 2012 after which time the position must be covered by the Faculty. 
The Faculty also supports the salaries of the Dean, two Associate Deans and the Director of 
Program Development. All faculty members within this cohort teach. 

The Engineering Science Programs 

With the exception of Engineering Chemistry, the staffing  both for faculty members and staff in 
the engineering science programs, (Engineering Physics, Geological Engineering, and 
Mathematics and Engineering), is the responsibility of the Faculty of Arts and Science whereas 
academic control resides within the Faculty of Engineering and Applied Science.  A 
memorandum of agreement exists between the Faculties which is not appropriate for today’s 
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fiscal environment and the Faculty of Engineering and Applied Science has proposed an 
alternative. The Engineering Chemistry program has been administered by the Department of 
Chemical Engineering for the past ten years and is offered jointly with the Department of 
Chemistry. Engineering Chemistry itself is more than 100 years old and was previously 
administered by the Department of Chemistry. 
 
While this relationship builds on interdisciplinary strengths it represents a concern for the 
Faculty of Engineering and Applied Science since it obligates the Faculty of Arts and Science to 
hire faculty members who are able to obtain their professional engineering designation.  These 
positions may not be consistent with the long term requirements of the Arts and Science 
departments as resource constraints increase over the coming years.  Loss of positions in 
Mathematics, Physics and Geological Engineering, particularly amongst those faculty members 
who are eligible for or hold their P. Eng. are already occurring and could put accreditation at 
risk.  This was the primary reason behind Chemistry’s decision to give up responsibility for the 
Engineering Chemistry program ten years ago. 
 
Loss of an accredited program in either Engineering Physics or Geological Engineering would 
have significant negative impact on the departments involved and on the Faculty of 
Engineering and Applied Science.  Because of its Engineering Physics program, the Department 
of Physics, Engineering Physics and Astronomy ranks about fifth or sixth among North 
American PhD-granting institutions in the number of physics BScs it produces. Geological 
Sciences and Geological Engineering, which graduates the largest number of students in 
Canada, has 30% of its faculty members as Geological Engineers with 50% of its undergraduates 
enrolled in the Geological Engineering program.  The Mathematics and Engineering and the 
Engineering Chemistry programs are unique in the country. Changes in resources to Physics, 
Chemistry, Mathematics, Computer Science and Geology have significant cross- faculty 
implications. The Heads of the Departments with Engineering Science programs have clearly 
addressed this need in their departmental submissions to the Faculty of Arts and Science and 
the Academic Plan committee is referred to those documents for more details.  

Support Staff 

Engineering programs are laboratory-intensive and support staff play a critical role in the 
delivery of the program. By 2013 there will be seven staff members who turn 65, in the technical 
and administrative staff across the Faculty. However, in the next ten years twenty employees, or 
nearly one-third of our staff, will reach age 65.   During 2010, the Faculty will initiate a talent 
management and succession planning process to address not only the succession risk related to 
the high number of potential retirements, but also to establish training and development plans 
that align with the Faculty’s strategic priorities. 
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Summary 

The average load for a faculty member is roughly two undergraduate core courses and one 
graduate course per year. However, in several departments the load is typically all at the 
undergraduate level and is higher than three courses. Chairs generally, but not always, come 
with a one course teaching reduction.  There is some variation, particularly at the CRC I level 
that reflects negotiated reductions at the time of hire.  Internal CRC’s, in future, will be 
standardized to a one-course reduction to mitigate the impact of the Chair on teaching loads 
within departments. The Faculty has 107.80 tenure-track and non-tenure positions which are 
just sufficient to support the accredited program requirements at the undergraduate level, the 
courses and graduate supervision required by OCGS, and sabbatical leaves, after the impact of 
significant streamlining and reduction in electives at all levels have taken effect. Both Civil 
Engineering and Mining are close to the limit for delivery of an accredited program. 
 
Given the age profile across the Faculty there are potentially seven FTE that could be lost from 
the Faculty operating budget through retirements and natural attrition between 2010-2015.  
Realistically, the experience to date is that with the end of mandatory retirement at age 65, 
faculty members are deferring retirement to a later age.  Therefore, two or three retirements are 
a more likely outcome over the next five years.  Of the five individuals who reach age 65 over 
the next four years, all but one of the positions are currently bridged to other faculty members.  
Therefore, the potential for cost reductions from retirements is negligible.  When turnover does 
occur, we will need to replace the faculty member because of our high student to faculty ratio 
and overall shortage across the Faculty.  Decisions as to where the faculty positions will be 
replaced will be based on enrolment and needs associated with accreditation.   
 
Given the retirement profile across the Faculty, our increased enrolment and our previous 
strategic reductions in faculty and staff positions, there is no anticipated reduction in faculty or 
staff complement over the next five years. Please see graph below. Some reallocation of 
positions is likely depending on where vacancies occur. The Faculty is proactively seeking 
chairs and professorships for internal candidates to balance the budget and external candidates 
for areas of critical need.  Reducing the current student to faculty ratio is important to protect 
the high quality of education that is so much a part of the Queen’s experience. 
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Graph 1: Faculty positions compared to full time undergraduate and graduate students 

 

Program structures 

Undergraduate Education 

The Faculty of Engineering and Applied Science offers, in collaboration with the Faculty of Arts 
and Science, ten engineering programs accredited under the Canadian Engineering 
Accreditation Board (CEAB) of Engineers Canada that cover multiple disciplines found within 
the Profession of Engineering.  These ten programs are Chemical Engineering, Civil 
Engineering, Computer Engineering, Electrical Engineering, Mechanical Engineering, Mining 
Engineering, Engineering Chemistry, Engineering Physics, Geological Engineering, and 
Mathematics and Engineering. All Departments must staff to accommodate the core teaching 
requirements of the accredited programs.  The research focus within departments generally 
tends to support the electives with areas of concentration, either as options or streams at the 
undergraduate level. 

 
The Faculty of Engineering and Applied Science is divided down discipline lines into five 
departments.  Through their options and streams, our programs represent fields that are both 
within “traditional” disciplines such as those of Chemical Engineering; Civil Engineering; 
Electrical and Computer Engineering; Mechanical and Materials Engineering and Mining 
Engineering, and those that cross disciplinary lines including the Engineering Science 
programs.  
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Options are specific areas of specialization within a broader program.  While options are not 
specifically defined by the CEAB, typically the Board reviewers look for the equivalent of one 
semester of subject-specific content, generally interpreted as five courses, in engineering science 
and/or engineering design as the basis for an option. These must frequently be taught by faculty 
members who hold P.Eng’s. Each option and discipline within a program must be separately 
accredited and failure of any option or discipline to meet CEAB requirements within a program 
can result in the loss of accreditation for the whole program.    
 
Streams are areas of specialty within a program that do not required separate accreditation and 
that allow slightly more flexibility to meet student interest and changes within the field. While 
conceptually streams should allow increased flexibility for students to choose from a diverse 
range of course offerings, this may not always be true as options are currently used to force 
timetabling that allows selection of a specific number of electives. 
 
All programs can be taken with a 12 to 16 month internship and with international exchanges. 

Graduate Education 

The Faculty of Engineering and Applied Science offers OCGS accredited MEng (coursework), 
MASc (thesis) and PhD degrees within 5 traditional programs:  Chemical, Civil, Electrical, 
Mechanical and Mining.   It also offers MASc and PhD degrees within 3 science based 
programs:  Engineering Geology, Engineering Physics, and Mathematics and Engineering.   The 
total graduate enrolment is on the order of 500 students with more than 90% as full-time.    
 
As part of the reorganization of the School of Graduate Studies (SGS), a Faculty Graduate 
Council was created to replace the historic Division III in September 2009.   The new council 
includes representation from the 4 Engineering Science programs and increases the number of 
elected graduate student representatives from 1 to 3.    The other organizational change of note 
in 2009 was the reduction in the number of Master's degrees from 3 (MEng, MSc(eng),  
MSc) to 2 (MEng, MASc).  Drawing a distinction between research master's students who had 
an engineering undergraduate degree (MSc(eng)) from those that did not (MSc) no longer 
seemed appropriate given the trend to interdisciplinary studies. 
 

Areas of emphasis within programs:  

Chemical Engineering/Engineering Chemistry Programs 

The Department of Chemical Engineering hosts two programs at the undergraduate level, 
Chemical Engineering and the Engineering Science program of Engineering Chemistry, taught 
in collaboration with the Department of Chemistry.  The Chemical Engineering program 
focuses on Chemical Process Engineering and on Biochemical Engineering.  The Department of 
Chemical Engineering is known for its research strength in process systems engineering 
(including control and statistics), bioengineering and polymer and reaction engineering. The 
graduate program has recently been accredited for seven years with these three identified 
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research areas and the Chemical Engineering program elective offerings reflect these areas of 
strength at the undergraduate level. 
 
The Engineering Chemistry program is being revamped with a focus on the relationship 
between structure and composition on product performance. 
 
The Department of Chemical Engineering does not emphasizes petroleum engineering in its 
curriculum and has opted instead for a weekend workshop, provided yearly to expose the 
students to this industry.  In addition, the Department offers a polymer option at the graduate 
level only, and has differentiated itself in the key areas described above.    

Civil Engineering Program 

Over the last ten years Civil Engineering has utilized continuing consultation amongst faculty, 
staff, students, research and business partners to align undergraduate, graduate and research 
priorities in four areas of expertise: Structural Engineering, Geotechnical Engineering, 
Hydrotechnical Engineering, and Environmental Engineering. The purpose of the alignment 
was to assist in meeting teaching obligations and to develop research initiatives that would best 
meet the future needs of Civil Engineering in Canada. Through this strategic planning initiative, 
the Department has specifically eliminated Transportation Engineering from the curriculum.  

In Civil Engineering, much of the de-emphasis or discontinuation has already been done (the 
removal of transportation from the program, reduction from two streams to one, the reduction 
of total undergraduate courses from thirty six to thirty two). The department will continue to 
contribute to Queen’s mission of service to community, province, nation and broader world 
through its focus on applied sustainability with a particular emphasis on the environment and 
water, rehabilitation of underground services, and sustainable construction. 

Electrical and Computer Engineering Programs 

A broad discipline that shares common borders with other scientific fields, the Department of 
Electrical and Computer Engineering hosts two accredited programs, Electrical Engineering and 
Computer Engineering.  They do not, as many other ECE departments do, offer Software 
Engineering as a separate program. Rather, it is offered as a Software Design stream, in 
collaboration with the School of Computing Science. This was a conscious decision on the part 
of the Department given its size and capacity to support a Software Engineering program. 
Similarly, Control is an academic field that is typically housed within an ECE department. For 
resource reasons, it has over time been de-emphasized at Queen’s ECE, and is instead offered in 
a more distributed manner, collaboratively with the Engineering Science programs. The ECE 
department has recently restructured its programs (described in greater detail later) to eliminate 
options.  Students are now able to fashion their own streams from elective courses under nine 
areas of specialization; biomedical, communications and signal processing, communications 
systems and networks, electronics and photonics, power electronics, and robotics and control. 
Students are also able to design their own streams to respond to their own individual learning 
requirements, a feature which has been received well by prospective students. 
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Mechanical Engineering Program 

The Department of Mechanical and Materials Engineering currently offers three options within 
the Mechanical Engineering CEAB accredited program – ME1 Mechanical Engineering, ME2 
Materials Engineering,  and new in 2009, a third option, ME3 Biomechanical Engineering.   

The new option in Biomechanical Engineering ME3 was a strategic response by the department 
to the growing demand from students for studies in this area. It capitalized on an existing area 
of strength within the department.  

The ME2 option was created with the closure of the department of Materials and Metallurgical 
Engineering in the late 1990’s. In creating such an option the Faculty acknowledged that there 
was not sufficient undergraduate demand to continue a separate program in Materials and 
Metallurgical Engineering, but believed that there was a core of students in the Mechanical 
Engineering program who would benefit from a grounding in the fundamentals of the materials 
engineering discipline.  

The ME1 option (Mechanical Engineering) is the largest and broadest of the three options. The 
broad nature of Mechanical Engineering is covered by a range of technical electives that are 
organized into four application areas of concentration, including Energy and Fluid Systems, 
Manufacturing and Dynamic Systems, Mechatronics and Robotics, and Aerospace Engineering. 
There is no streaming in the ME1 option. The students are free to mix and match their subjects 
to meet their interests.  

The department offers the broad range of courses typically found within a Department of 
Mechanical Engineering, but has the relatively unique addition of the Materials Engineering 
focus.  In recent years, as a result of budget cuts, the Department has dramatically reduced the 
number of technical electives it offers, primarily in the ME1 option, even though the number of 
students in the ME program has been increasing steadily.     

The research focus areas in the Mechanical and Materials Engineering Department are reflected 
in the options and technical electives it offers, including Biomechanics, Manufacturing and 
Dynamic Systems, and Energy and Fluid Systems. With the consolidation of the Materials 
Department in the late 1990’s, the department added a fourth area – Advanced Materials.    

Mining Engineering Program 

The mining program is one of only eight in Canada and is one of the largest in the English 
speaking world.  Its curriculum is focused on material that is both industrially and socially 
relevant with an emphasis on practical applications.  The Robert M. Buchan Department of 
Mining currently offers three options; the Mining Option, the Minerals Processing and 
Environmental Option in collaboration with the Department of Chemical Engineering and the 
Mine-Mechanical Option in collaboration with Mechanical and Materials Engineering.  Electives 
draw from courses offered throughout the university. The department is re-evaluating its 
option structure in light of its small size and to provide greater flexibility to the students. There 
is an increasing emphasis on courses which enhance the linkage between economics and 
mining, as well as law, public policy, sustainability, and corporate social responsibility.   
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Engineering Physics Program 

The Engineering Physics program is the oldest engineering science program offered 
collaboratively by the Faculty of Engineering and Applied Science and the Faculty of Arts and 
Science.  Like the Geological Engineering program and the Mathematics and Engineering 
program, its budget is held in Arts and Science whereas the academic responsibility for the 
program resides in the Faculty of Engineering and Applied Science.  All departments hosting 
engineering science programs must hire enough faculty members who can receive licensure to 
support the core requirements for accreditation.  
 
The Department of Physics, Engineering Physics and Astronomy is nearly unique in having a 
combination of an Engineering Physics program with a pure Physics/Astrophysics program. 
This combination makes the department one of the largest producers of physics BSc’s in North 
America. Within the Department of Physics, Engineering Physics and Astronomy the critical 
areas of emphasis are theoretical and experimental physics, both pure and applied. (In this, the 
department includes computational physics.).  The Department has recently enhanced the 
relevance and appeal of the Materials option in the Engineering Physics program through the 
inclusion of more nanotechnology; the result has been real growth in numbers in that option.   

Geological Engineering Program 

The Geological Engineering program is taught in collaboration with the Department of 
Geological Sciences and Geological Engineering. The program recently went through a major 
consolidation of course offerings in response to a shortage of instructors and to provide 
enhanced flexibility for student course selection by eliminating options.  In addition to a more 
comprehensive suite of courses offered in the core programming, elective courses have been 
organised into four streams, mineral and energy exploration, geotechnical engineering, geo-
environmental engineering and applied geophysics.  It is unique both in that the students can 
receive their Professional Engineering designation and it provides eligibility for a Professional 
Geoscientist licensure.   
 
The department has three interrelated areas of focus; earth evolution, earth resources and earth 
engineering. At this time all key areas of modern geology/geological engineering are covered, in 
the near future however, the Department faces challenges as it will lose its geophysics capacity 
without faculty member renewal within the next year. Within the next three years, the 
Department is likely to lose all Sedimentary Geology capacity without faculty member renewal. 

Mathematics and Engineering Program 

One of the smaller programs offered in the Faculty of Engineering and Applied Science, the 
Mathematics and Engineering program is supported through the Department of Mathematics 
and Statistics. It has recently streamlined its course offerings, reducing the number of options 
offered in the mathematics and engineering program.  It now provides three options that draw 
on courses offered through other departments.  These are Applied Mechanics which is offered 
jointly with the Department of Mechanical and Materials Engineering, Computing and 
Communications offered jointly with the Department of Electrical and Computer Engineering, 
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and finally Systems and Robotics which draws on both Mechanical and Materials and the 
Electrical and Computer Engineering Departments.  The program is considering a move toward 
streams. 
 

Interdisciplinary 

Interdisciplinary Education at the Undergraduate Level 

Engineering is an inherently interdisciplinary profession.  In Canada, the Canadian Engineering 
Accreditation Board (CEAB) mandates that engineering students in accredited programs must 
take courses in the basic sciences, engineering science, design, communications and disciplines 
that reflect the thought processes of the humanities and social sciences.  To quote the 
accreditation requirements “The engineering profession expects of its members competence in 
engineering as well as an understanding of the effects of engineering on society. Thus, accredited 
engineering programs must contain not only adequate mathematics, science, and engineering curriculum 
content but must also develop communication skills, an understanding of the environmental, cultural, 
economic, and social impacts of engineering on society, the concepts of sustainable development, and the 
capacity for life-long learning”. Therefore, at the undergraduate level students are required to take 
a liberal education that involves courses from outside their discipline.  It is also important to 
note, that within engineering, the five broad discipline areas are relatively distinct, particularly 
as technical specialization increases in upper years.  Interdisciplinary teaching can and does 
occur within the Faculty of Engineering and Applied Science itself between departments and 
programs. 
 
Accreditation requires that graduates possess twelve key attributes upon graduation, several of 
which require that students obtain education outside the traditional disciplines of engineering 
including an understanding of the interactions that engineering has with the economic, social, 
health, safety, legal, and cultural aspects of society and the concepts of sustainable design and 
development and environmental stewardship.  This aspect of the curriculum is frequently met 
through complementary studies requirements. The complementary studies program 
encapsulates the requirement of understanding the central issues, methodologies and thought 
processes of the humanities and social sciences.  These include courses taught through classics, 
development, drama, film studies, environmental studies, political science and music.  For a 
complete list the reader is referred to the calendar complementary studies lists.  Choice of 
humanities and social science electives remains a challenge for engineering students because of 
timetable restrictions and the Faculty is actively seeking solutions to this issue. 
 
In addition to program-specific engineering science, the curriculum must include engineering 
science content that imparts an appreciation of the important elements of other engineering 
disciplines within the Faculty for all programs.  The technical electives for all programs utilize 
interdisciplinary electives to provide choice to students. Specializations in one field are 
frequently taught through a different department and program.  For example, specialization in 
energy is taught collaboratively between all five departments within the Faculty and across a 
number of the programs including the engineering science programs. 
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In Chemical Engineering technical electives for stream specialties include mechanical, civil, 
geological,  biology, chemistry and development department course; civil engineering includes 
mechanical, chemical, mining and School of Urban and Regional Planning (SURP) courses as 
part of a joint degree with SURP; the electrical and computer programs collaborate extensively 
with the School of Computing to deliver their programs and offer electives taught by 
mechanical, mathematics, and chemical engineering; and within ECE, from second year on, the 
core undergraduate curriculum includes courses offered from the Computing, Mathematics and 
Statistics, and the Physics and Astronomy departments. The upper-year elective offerings for 
ECE students include courses from the Chemical Engineering and Mechanical Engineering 
departments. In return, ECE provides service courses as core to programs within the 
Computing, Mathematics and Engineering, Engineering Physics, and Mechanical Engineering 
departments. The Mechanical Engineering program recommends courses from Chemical and 
Electrical Engineering, Development Studies, Physics, Civil and Mining Engineering and 
Mathematics.  The Mining Engineering and Geological Engineering programs both allow for a 
broad choice in electives from across the Faculty and the University.  The Mathematics and 
Engineering Program is interdisciplinary by nature and the Department has ties to ECE, MECH 
and CHEE including cross appointments. Chemical Engineering is working to increase its 
offerings with Chemistry. 
 
The Faculty of Engineering and Applied Science also offers dual degrees in a number of 
disciplines.  The dual degree requires a fifth year and at present (2009-10) 86 engineering 
students are registered in dual degree programs: 54 in BA’s, 15 in BAH, 1 in BCMP, 1 in 
BCMPH, 10 in BSC and 5 in BSCH.  The major area of concentration is in economics.  

 
CEAB suggests that students have experience working on multi-disciplinary teams, and the 
undergraduate engineering program in the Faculty of Engineering and Applied Science 
promotes this in several ways. Our common first year exposes students to all disciplines offered 
in engineering, and students are encouraged to join multi-disciplinary student design teams 
(e.g. Solar Team, Mini-Baja, Living Energy Lab, etc.). Most of our engineering design projects in 
first year are community service learning projects, and incorporate concepts from kinesiology, 
biology, medicine, agriculture, and social work. 

 
We also have several upper year multidisciplinary elective courses that use teams composed of 
students from a variety of engineering disciplines, or teams composed of students from 
engineering and other professions, including business and law.  As discussed in section F, we 
are developing a spine of courses across all programs that may be used in the future to expand 
multi-disciplinary and inter-disciplinary opportunities. As part of this initiative, we are in the 
process of redeveloping courses related to professionalism, ethics, equity, law, and intellectual 
property, and will be discussing opportunities with the appropriate disciplines. 

 
Interdisciplinary instruction has become the norm in the Faculty of Engineering and Applied 
Science.  TEAM (Technology, Engineering and Management) is a fourth year course, originating 
in Chemical Engineering and developed in collaboration with the School of Business to provide 
a “real life” experience in the context of a supervised industrial project interdisciplinary teams 
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from commerce, science, law, and applied science students.  We are currently developing a new 
program in innovation with the School of Business which will provide leading edge 
interdisciplinary education for engineering students in creativity and innovation for 
intrapreneurship-and entrepreneurship.  This unique progam will be developed in 
collaboration with industry and alumni. 

Other examples of interdisciplinary programming include courses in Global Development that 
bring engineering and non-engineering students together to work on development issues; the 
common first year where students are exposed to each engineering discipline and the sciences 
providing students with a well rounded technical education, the joint Civil Engineering and 
SURP program, and  the developing program in applied sustainability. 

Engineering Science Programs   

The Engineering Science programs are inherently interdisciplinary and are supported across 
two Faculties.  They have a greater emphasis on engineering science relative to the more 
“traditional” programs.  Their presence enhances strength at the research and graduate level 
and provides a unique differentiator for Queen’s University.  Both, the Engineering Chemistry 
program and the Mathematics and Engineering program are unique in Canada. 

Graduate Interdisciplinary Education   

The research and graduate programs are interdisciplinary within engineering. Indeed, research 
funding and the pace of technological and scientific change are driving research and graduate 
studies to become more and more interdisciplinary. The Faculty is taking the lead in developing 
multidisciplinary graduate programs.   For example the Collaborative Graduate Program in  
Biomedical Engineering which involves Chemical, Electrical, Mechanical and Materials 
Departments started accepting students in September 2009 and represents the continued 
development of our strength in biomechanical and biomedical engineering.   We were awarded 
the university's first NSERC Collaborative Research and Training Experience (CREATE) in Bone 
and Joint Health Technologies, a $1 million award that supports an integrated program to 
facilitate collaboration between medical, engineering and scientific professions, working 
together to produce research outcomes that directly impact the clinical setting. 
 
A second example is the new Collaborative Masters Program in Applied Sustainability that is 
currently before Senate.  This exciting new program is represents a collaboration between 6 
engineering departments and the School of Policy Studies (SPS).  It builds on a developing 
strength in applied sustainability.  The program is designed to expose engineering students to 
the implementation of sustainable engineering solutions within the context of broader 
sustainability theory.   The intent is to use this initiative to formalize our partnership with SPS 
and offer a professional (revenue generating) masters program in this area.  We actively 
participate in Queen’s Fudan Network for Environmental and Sustainability Research. Civil 
Engineering was instrumental in the creation of this network. 
 
The Faculty plays a leading role in offering the interdisciplinary graduate program in 
Computational Sciences and Engineering. 
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The Faculty of Engineering and Applied Science is also a partner in two multi-university 
collaborative professional masters programs:  the Collaborative M.Eng. program in Design and 
Manufacturing, through the Advanced Design and Manufacturing Institute (ADMI) and the 
Collaborative M.Eng. program in Nuclear Engineering, through the University Network for 
Excellence in Nuclear Engineering Education (UNENE).   ADMI and UNENE courses  
are offered to full-time professionals who pursue the degree on a part-time basis, as sponsored 
by their employer.   The courses are presented as two 4 day modules and are usually offered in 
the Greater Toronto Area.   The students can register in their university of choice:  McMaster, 
Queen's, Toronto, Western or Waterloo.  Participation in ADMI and UNENE provides Queen's 
engineering faculty with an opportunity to tap into the GTA continuing education market and 
develop industrial connections that they would not normally have access to. 
 
In addition there are many faculty cross appointments throughout the Faculty.  For example, 
there are ten faculty members who are cross-appointed to ECE from two other departments 
(Computing, Math & Stats) and one other university (RMC), and five ECE faculty are cross-
appointed to three other departments (Computing, Kinesiology and Health Studies and ECE at 
RMC). 
 
Our Centres and laboratories are also a source of interdisciplinarity for both graduate and 
undergraduate students.  The Solar Calorimetry Laboratory is the member of a NSERC network 
that links 10 universities and support research in both Mechanical and Materials Engineering 
and Electrical and Computer Engineering. The Fuel Cell Research Centre, founded on the 
principal of interdisciplinary research, is associated with a Tier 1 CRC that is jointly held 
between Chemical Engineering and Mechanical and Materials Engineering. The faculty 
members within this Centre also spearheaded the creation of the MDEP (multi-departmental) 
course code within the Faculty to encourage and promote education in fields like fuel cells that 
necessitate an interdisciplinary approach. ePOWER, the Queen’s Centre for Energy and Power 
Electronics Research, is inherently interdisciplinary and multidisciplinary with collaborations 
both within and outside Queen’s. The GeoEngineering Centre links researchers from Queen’s 
and RMC and supports a unique collaborative program in GeoEngineering. It has built the 
largest, most productive graduate training program in North America.  It draws from Civil, 
Geological and Mining Engineering at Queen’s and Civil Engineering at RMC, and undertakes 
broad interdisciplinary training and research across all these disciplines. 

All of the above having been said, there is increasing demand for broader educational 
opportunities in disciplines outside of engineering from students and employers. Two 
constraints to access to non-discipline specific courses are the accreditation structure and 
timetabling. The changes in accreditation, described below, will help to facilitate greater choice 
in the future and the Faculty, through the strategic framework, is looking at creative solutions to 
the timetabling issues.  We are moving to 4+1 programming structures and have initiated 
discussions with Global Development Studies to develop a series of on-line courses to promote 
access for undergraduate engineering students whose timetable is heavily loaded and 
constrained by core program requirements.  Should this strategy work with Development 
Studies we would seek to expand offers through other disciplines. 
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Curriculum reform and inclusivity 

Undergraduate Curriculum 

Under our strategic framework, and driven by changes in the CEAB accreditation, new 
programming and budgetary constraints, the Faculty is undertaking a complete curriculum 
review. At present, the CEAB uses a system of counting and credits weighted by hours of 
contact time.  In response to other jurisdictions and in recognition of need for a more flexible 
and up to date curriculum structure, the board is moving to an outcomes based assessment 
process that will come into full effect in 2014 (described in more detail below).  The Faculty of 
Engineering and Applied Science is the coordinating institution for a nation-wide initiative by 
similar faculties to develop metrics and processes for the new outcome assessment in 
engineering. The Faculty has been invited to present its processes and plans to the accreditation 
body and to Deans and Associate Deans across the country.  
 
The move to an outcomes based accreditation, similar in many ways to those used in medical 
accreditation and common for Faculties of Engineering outside of Canada, including the United 
States, Europe, Australia and Britain, means a fundamental change in how courses will be 
developed and assessed.  Clear indications of the attributes to be evaluated in each course must 
be documented and overall curriculum development needs to ensure that all 12 attributes have 
been taught and assessed to the level required for graduation.  There is an implied assumption 
that each attribute will be developed and strengthened across the 4 years of the program.   
  
These attributes are (as taken directly from the Accreditation Document, Engineers Canada): 
 

3. 1. 1 A knowledge base for engineering: Demonstrated competence in 
university level mathematics, natural sciences, engineering fundamentals, and 
specialized engineering knowledge appropriate to the program. 
 
3.1.2 Problem analysis: An ability to use appropriate knowledge and skills to 
identify, formulate, analyze, and solve complex engineering problems in order to 
reach substantiated conclusions. 
 
3.1.3 Investigation: An ability to conduct investigations of complex problems by 
methods that include appropriate experiments, analysis and interpretation of 
data and synthesis of information in order to reach valid conclusions. 
 
3.1.4 Design: An ability to design solutions for complex, open-ended engineering 
problems and to design systems, components or processes that meet specified 
needs with appropriate attention to health and safety risks, applicable standards, 
and economic, environmental, cultural and societal considerations. 
 
3.1.5 Use of engineering tools: An ability to create, select, apply, adapt, and 
extend appropriate techniques, resources, and modern engineering tools to a 
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range of engineering activities, from simple to complex, with an understanding 
of the associated limitations. 
 
3.1.6 Individual and team work: An ability to work effectively as a member and 
leader in teams, preferably in a multi-disciplinary setting. 
 
3.1.7 Communication skills: An ability to communicate complex engineering 
concepts within the profession and with society at large. Such ability includes 
reading, writing, speaking and listening, and the ability to comprehend and 
write effective reports and design documentation, and to give and effectively 
respond to clear instructions. 
 
3.1.8 Professionalism: An understanding of the roles and responsibilities of the 
professional engineer in society, especially the primary role of protection of the 
public and the public interest. 
 
3.1.9 Impact of engineering on society and the environment: An ability to 
analyze social and environmental aspects of engineering activities. Such ability 
includes an understanding of the interactions that engineering has with the 
economic, social, health, safety, legal, and cultural aspects of society, the 
uncertainties in the prediction of such interactions; and the concepts of 
sustainable design and development and environmental stewardship. 
 
3.1.10 Ethics and equity: An ability to apply professional ethics, accountability, 
and equity. 
 
3.1.11 Economics and project management: An ability to appropriately 
incorporate economics and business practices including project, risk, and change 
management into the practice of engineering and to understand their limitations. 
 
3.1.12 Life-long learning: An ability to identify and to address their own 
educational needs in a changing world in ways sufficient to maintain their 
competence and to allow them to contribute to the advancement of knowledge. 
 

While several of the attributes are explicitly assessed under the current program, for attributes 
3.1.2, 3.1.6 and 3.1.9-12 it is frequently implicitly assumed that the students have obtained the 
knowledge required throughout the course.  Explicit assessment is rare. 

 
We are undertaking these changes in our accreditation while we are simultaneously renewing 
our curriculum.  We are implementing an undergraduate and graduate curriculum that 
incorporates the concepts and practical application of public policy, social responsibility, 
change management and environmental and cultural awareness.  We are also moving forward 
with the School of Business on programming in innovation, intra and entrepreneurism.  This is 
being undertaken by moving to a new structure within our curriculum and actively promoting 
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dual-degrees and internships.  We will develop three separate 5 year streams for students to 
expand their expertise in engineering and business innovation, policy, leadership and applied 
sustainability. This 4+1 strategy, along with integration throughout the currently using 
“curriculum spines” will guide key content themes across all four years of the curriculum.  
 
As described above, a number of departments have also undertaken curriculum reform in 
response to resource issues and to provide greater student choice.  At the undergraduate level, 
the Civil Engineering program is finalizing the implementation of a revised curriculum. This 
new curriculum addresses the concerns of the Canadian Engineering Accreditation Board 
(CEAB) visiting team in their last review. It provides several innovations such as integrated 
design experiences, and “Civil Weeks” focused on professional skills and design challenges.  To 
address workload issues, the new curriculum optimizes course offerings with the aim of 
providing a common program without options or streams.  To provide some specialization, 
students focus on a particular area through their choice of technical electives in fourth year. The 
popularity of the Department with undergraduate students continues unabated. A record 
number from first year (over 140) chose Civil Engineering this year. 
 
The Department of Electrical and Computer Engineering recently streamlined the 
undergraduate programs in Electrical Engineering and Computer Engineering to increase their 
attractiveness and distinctiveness and remove much of the complexity from the current 
curriculum structure. The formal options within each of the two programs have been replaced 
with streams of suggested course concentrations. The emphasis is on simplicity, flexibility and 
student choice. Both programs now share many electives, and students need not select a stream 
within a program, nor even select between the Computer Engineering and Electrical 
Engineering programs, until third year. A number of attractive elective courses from other 
departments have been added to provide students with more opportunities for interdisciplinary 
study. Evolution of the streams into current areas such as biomedical engineering has taken 
place, and further offerings in mechatronics and nano-electronics are also under consideration. 
A continued effort is underway to promote the new curriculum to students, and especially the 
relationship of the various streams to future career opportunities. Students are free to substitute 
courses within a stream with other courses, or to design their own individualized streams based 
on the full set of upper-year technical electives. The only restrictions are to satisfy prerequisites 
among selected courses and to satisfy CEAB graduation requirements for program content. In 
addition to ECE courses, students can presently select from five courses in Mechanical 
Engineering, two in Chemical Engineering, eight in Mathematics and Statistics, two in Physics, 
and all of the third and fourth year Computing courses. These program changes have increased 
ECE’s interaction with other departments and its leveraging of existing resources in delivering 
its program.  

The second change to ECE’s program structure has recently been introduced in Winter 2010 
term, and involves offering certain fourth-year elective courses only in alternate years.  
Previously, all courses were offered every year, except when not possible due to sabbatical and 
other leaves. ECE has reassessed this approach and determined that some relatively minor 
changes would enable us to offer certain courses in alternating years. The changes involve 
moving some prerequisite courses from Winter to Fall, and changing some prerequisites to co-
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requisites. For the alternating courses, students may take them either in their third year or study 
or in their fourth year. We have made the changes in such a way as to ensure that students have 
all prerequisites necessary to take these courses in third or fourth year.  
 
The Geological Engineering program, in response to a critical shortage in resources, completely 
redesigned its curriculum in 2008, with implementation of the new 2nd year program in the 
2009/10 academic year. The four options within Geological Engineering are being phased out.  
The newly designed program integrates a broad, but focused set of core courses across program 
specialties, exposes all students to core courses offered by professional engineering faculty 
members and permits broader selection of technical electives. All elective courses currently 
offered in the department are given in alternating years, designed considering course pre-
requisites and course progression, to allow both 3rd and 4th year students to take the courses.  
Technical electives for this program are also drawn from a wide variety of departments in both 
Faculties. The use of modules for the delivery of graduate courses, is leading to enhanced 
opportunities to offer graduate courses in a short-course format, providing the opportunity for 
interactions between graduate students and industrial participants.  
 
The Robert M. Buchan Department of Mining, as part of its mandate for renewal and relevance 
under the Buchan donation, is in the midst of sweeping reforms of its undergraduate program.  
These reforms emphasise the societal context in which resource extraction takes place, while 
enhancing the technical relevance of existing courses.  This will be accomplished through future 
integration of content in economics, law, public policy, sustainability, corporate social 
responsibility, as well as sociology and comparative religion.  
 
The Chemical Engineering Department has recently completed a curriculum review of 
Engineering Chemistry and has also optimized its offerings of technical electives and options. 
The other programs are evaluating the strategy of using streams and options with Engineering 
Physics considering a reduction in the number of options to two and Mathematics and 
Engineering evaluating streams.   

Graduate Curriculum 

At the graduate level, the Faculty has initiated two new collaborative programs, one in 
biomedical engineering, the other in applied sustainability.  The Collaborative Graduate 
Program in Biomedical Engineering (Chemical, Electrical, Mechanical) started accepting 
students in September 2009 and represents the continued development of our strength in 
biomechanical and biomedical engineering. The new Collaborative Masters Program in Applied 
Sustainability is currently before Senate.   This exciting new program is represents a 
collaboration between 6 engineering departments and the School of Policy Studies (SPS).  It 
builds on a developing strength in applied sustainability and is designed to expose engineering 
students to the implementation of sustainable engineering solutions within the context of 
broader sustainability theory.    
 
A third program, the Masters in Mineral Resources Management, is being developed by the 
Mining Department, as part of the mandate of the Buchan donation.  This will be designed as a 
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“Professional” Master Degree program, obtained through course work and feasible to complete 
within twelve months.  
 
In 2009 the Faculty reduced the number of Master's degrees from 3 (MEng, MSc(eng), MSc) to 2 
(MEng, MASc).   Drawing a distinction between research master's students who had an 
engineering undergraduate degree (MSc(eng)) from those that did not (MSc) no longer seemed 
appropriate given the trend to interdisciplinary studies. The degree was renamed to a Masters of 
Applied Science from a Master’s of Science to more accurately reflect thesis content. 
 
Civil Engineering is implementing more case studies in their graduate studies. 
 

Inclusivity 

The Faculty is working hard to increase our inclusivity and diversity across the curriculum and 
through our outreach programs. This includes the opportunity for students to access 
interdisciplinary courses and collaborative programming. For example, the new biomechanical 
option within the Mechanical Engineering program is a strategic response by the department to 
the growing demand from students for studies in the field of biomechanical engineering. It 
capitalizes on an area of strength within the department and is consistent with our diversity 
goal to promote programs that are attractive to women.  

At the national and provincial levels the proportion of women entering engineering has 
declined over the past 10 years.  From 2001 to 2007, the national average declined from roughly 
21% to 17% for undergraduates, while graduate students stayed level at approximately 21%. 
The percentage of undergraduate women (part-time and full-time) studying engineering at 
Queen’s has averaged about 22% over the past decade. We continue to strengthen our focus on 
female engineering students and our female percentage at the undergraduate level has begun to 
climb - up from a steady 23% to 25% in our current first year class.  In some programs (e.g. 
Chemical Engineering), women have comprised 40-55% of the classes for the past 10 years. 

On the graduate student side, Queen’s has hovered in the range of 20% to 25% women for most 
of the past decade. This is slightly better than the national average of about 21%.  On the 
graduate front, departments are undertaking new initiatives to enhance inclusivity. For 
example, Civil Engineering is planning to conduct TA training in inclusivity and a code of 
conduct has been proposed for graduate students which emphasizes inclusivity. The 
collaborative graduate degree in Biomedical Engineering is also anticipated to increase female 
graduate student enrolment as this field typically has higher numbers of female students than 
the traditional engineering disciplines. 

Currently 13% of faculty members in Engineering and Applied Science are women.  
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Table 1.  Percentage of women faculty members in Engineering and Applied Science, Dec. 2009. 

 

This represents a jump for Queen’s from 10% in 2003.  In comparison to its peers, Queen’s is in 
line with the majority of the G-13 schools. However of concern is the relative decrease in the 
number of Assistant Professors who are women.  We are now well below the national average 
for Faculties of Engineering and Applied Science at 9.8% versus 20.5 % for Ontario and 19.5% 
for Canada.  This is of particular concern in light of our inability to hire for the next several 
years.   

Despite some of the national trends, we continue to focus on being a destination of choice for 
women in engineering.   Part of our success can be attributed to efforts on many fronts to make 
Queen’s an attractive place for women engineering students to enrol. We continue to devote 
resources each year to outreach activities in the belief that we can change attitudes in high 
schools and the community. Unfortunately, due to the current financial challenges, we will be 
reducing our commitment to these types of initiatives in the future. Women make up a larger 
proportion of the enrolment in programs where collaborative participation is encouraged and 
the impact of an engineering education on society is evident.  We believe that our integrated 
learning curriculum and new programs related to biotechnology and applied sustainability will 
make Queen’s engineering a more attractive place to undertake the study of engineering for 
both women and men.   

Aboriginal Persons, People with Disabilities, and Visible Minorities: 

Over the past 5 years, the hiring trend in the area of employment equity in the Faculty has 
generally been positive.  Table 2 provides a recap of the combined faculty and staff workforce in 
the Faculty of Engineering and Applied Science at February, 2005 and December 2009.  The 
exception is for women faculty members as described above. 

 

 

Department % 

Chemical Engineering  26.3% 
Civil Engineering 13.3% 
Electrical and Computer Engineering  11.5% 
Mechanical and Materials Engineering 6.9% 
The Robert M. Buchan Department of Mining 0.0% 
Integrated Learning Centre 0.0% 
Engineering Physics N/A 
FACULTY 13.1% 
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 February 2005 December 2009 

Visible Minorities 31 46 

Table 2.  Trend in employment equity. 

 

Employment equity – 2005 to 2009 

The percentage of international students within the faculty was 33% in 2009, which is twice the 
number for the Faculty of Arts & Science (15%).  This means that changes to the way in which 
the University funds international students has a much greater impact on the Faculty than other 
parts of the university.   The Department of Electrical and Computer Engineering is one of the most 
culturally diverse in the University. Its graduate program has the largest number of international 
students of any department. Since 2005 over 45 graduates from the department have gained 
permanent residence status, contributing to the cultural diversity within Canada. 

The Mining Department’s faculty complement is also diverse, with 7 out of 10 faculty members 
born outside Canada.  

Student Diversity and Inclusiveness Initiatives 

Increasing our international student complement is part of a long-term strategy to enhance our 
diversity and inclusivity. International students bring ideas and perspectives from outside the 
Canadian norms that are important to the students, staff and faculty members of the Faculty. 
Our Centres contribute to our diversity and inclusivity through their international 
collaborations and diverse graduate populations.  

Over the past few years, we have targeted international students for our programs.  Success 
stories include a contingent of Botswanian students, supported by their government and 
managed by World University Service Canada. These students primarily enrol in Mining 
Engineering, with some in Chemical Engineering as well.  We are in the process of actively 
recruiting these students and hope to bring our overall numbers to approximately 100 
(currently around 40 across 4 years). Additional efforts have been made to work with the Saudi 
oil company Saudi Arabia Industries Corporation (SABIC) to recruit students supported by 
them.  A significant amount of work went in to improving the technical background of students 
in order that they might succeed in Queen's Engineering. Unfortunately, SABIC has decided to 
base all of its future students in the U.S. (for strategic reasons) but our program was very well 
regarded. 

Based on our experiences with both the Botswana and SABIC students, we are actively 
pursuing 2+2 undergraduate options with a number of Chinese universities, specifically 
targeting our ECE programs.  The proposed structure of these programs is to have students 
complete 2 years at a Chinese university and then finishing off the final 2 years at Queen's, 
thereby taking advantage of capacity that exists within the Electrical and Computer Engineering 
department at Queen’s, while recognizing the current capacity constraints of our First Year 
Program.  
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Recently we had the privilege of having a website donated to the Faculty, the Native Access 
site, developed through the initiatives of Mount Pleasant Education Services.  The website 
material is designed to provide culturally relevant material to teachers from K-12 who are 
working within aboriginal communities.  We are meeting with the Faculty of Education to 
investigate the possible synergies with their Aboriginal Educational Programs. Central to 
maintaining the website and enhancing it, we will be hiring a member of the aboriginal 
community for outreach and program development. This website forms the foundation for 
broader work with the aboriginal community, work which will be guided by an aboriginal 
advisory group.  In addition, we have recently received government funding to enhance 
aboriginal access to Mining Engineering.  The program will facilitate the access for 5 students 
per year from aboriginal communities across Ontario to the Faculty of Engineering and Applied 
Science.   
 
Over the last several years we have addressed our student recruiting and are continuing to seek 
ways to attract students at both the undergraduate and graduate level who come from diverse 
backgrounds. This has included meetings with alumni and students about their Queen’s 
experiences, which not only included great experiences but also barriers and difficulties faced 
during their time at Queen’s.   
 

Finally, we continue to work to remove barriers for students, staff and faculty with disabilities.  
When students identify with a disability that affects their academic performance, a meeting is 
arranged between the Disability Services Advisor, the student, the Associate Dean and the 
Program Undergraduate Chair to devise an effective program that will "work" for that student.  
The Faculty was proactively engaged in the new training for the Accessibility for Ontarians with 
Disabilities Act (AODA), 2005 moving quickly to work with the University to meet the 
requirements and continues to work to improve its accessibility.   

 

Degree Structure 
The degree structure of the programs within the Faculty is guided by the Canadian Engineering 
Accreditation Board (CEAB) and is highly constrained.  The committee is referred to the 
document provided as an appendix, Canadian Engineering Accreditation Board Accreditation 
Criteria and Procedures, for more detailed information.  As discussed above, the methodology 
of accreditation is changing over the next 4 years to an outcomes based format, necessitating a 
significant review of how we deliver our programs and how we will assess them in the long 
term.  One significant advantage to the new outcomes based criteria is greater flexibility in 
delivery mechanisms.  At present, we are required to use the current method of Academic Units 
which is essentially based on contact time as we develop the new methodology.  This is 
resulting in a dual assessment system until 2014.  Faculties of Engineering and Applied Science 
across the country are being required to meet both sets of accreditation requirement, showing 
significant progress towards achieving outcome based measures and assessment.  
 
Graduate programs in all of the Faculty of Engineering and Applied Science departments follow 
the traditional 2 years for a research intensive Master’s degree (18 months) and 4-5 years for a 
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Ph.D. (36 months).  The Faculty offers both Masters in Applied Science degrees which require a 
thesis and non-thesis, course based Masters in Engineering program.  The 2 year model for a 
Master’s is used by most Faculties of Engineering and Applied Science, unlike science programs 
where the Masters is typically one year with transfer to a Ph.D. being the norm. However, 
departments are increasingly making use of promotion from the Master’s to the Ph.D. after one 
year of study for students who have demonstrated potential for doctoral research. Masters 
degrees are recognized for the value to employers in many engineering disciplines because of 
the additional specialization they provide in areas such as environmental engineering, control, 
mechatronics, or geotechnical engineering.  Indeed there is a growing trend to requiring a 
Masters Degree for licensure in some disciplines. 
 

Course format  
Courses within the engineering programs generally follow a 12 week format with three hours of 
lecture per week plus, depending on the course, tutorials and/or laboratories. A typical course 
would include 36 lecture hours with 12 hours of tutorial and possibly 5 laboratories within a 
term. There is some variation to this.  Some departments offer stand alone laboratory courses 
and some courses have less lecture time and proportionally more tutorial time.  Students spend 
approximately 30 hours a week in lectures, tutorials or laboratories.  In upper years in 
particular, capstone design or thesis courses require considerable out of class time.  We have 
courses that are team taught in modules throughout a year (particularly in first year) with 
module durations of 3-4 weeks. We also have one week courses like those held in Civil 
engineering, called “Civil Week”. These courses are held at the beginning of second, third and 
fourth year within Civil engineering. 
 
Delivery mechanisms vary across the Faculty and with course type.  Traditional lectures are 
combined with tutorials lead by undergraduate and graduate teaching assistants and 
professors.  Several of the programs including Civil Engineering, Geological Engineering and 
Electrical and Computer Engineering have moved to offering specific technical electives courses 
in alternating years.  Others including Chemical Engineering, Civil Engineering, Mechanical 
and Materials Engineering and Engineering Chemistry provide modular laboratory courses.   
 
Hands-on experience is important in engineering and many courses include some type of 
experiential learning such as fabricating a piece of equipment, pilot plant scale experiments, 
modeling of real world problems and active service learning in the community (e.g. designing 
environmentally-friendly ways to remove the odour from a local coffee roasting business).  
 
The programs are delivered across the university using classroom space as assigned.  First Year 
laboratories tend to be delivered within departments including the Physics and Chemistry 
Departments in Arts and Science because of the requirement for special equipment and safety 
requirements such as fume hoods associated with first year courses.  The same is true for 
foundation courses such as organic chemistry in second year.  Upper year laboratories are 
conducted in special facilities in the departments offering the respective programs. The 
Departments undertake undergraduate and graduate work in McLaughlin Hall, Jackson Hall, 
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Nichol Hall, Walter Light Hall, Dupuis Hall, Ellis Hall, Goodwin Hall, Botterell Hall, KGH, 
Hotel Dieu, Miller Hall, Jeffery Hall, Chernoff Hall, Stirling Hall, and Beamish-Munro Hall. 

 

Innovative teaching and learning techniques  
The Faculty of Engineering and Applied Science has an international reputation in engineering 
education.  Leading edge educational initiatives, facilitated by the Integrated Learning Centre in 
Beamish-Munro Hall have resulted in world-class design studios and learning facilities.  The 
DuPont Chair in Engineering Education and the NSERC Chair in Engineering Design are part 
of this area of excellence.  New initiatives in aboriginal programming and international student 
preparatory programs continue to support this area. The expertise in engineering education has 
been recognised by the National Deans of Engineering and Applied Science as Queen’s leads 
the team to develop assessment criteria for the new outcomes based accreditation program.  
Queen’s will be graduating one of the first Ph.D.’s with a thesis focused in the area of 
Engineering Education in Canada this spring.  The candidate investigated the role of social 
justice as a lens for engineering education, which meshes well with the Faculty initiatives in 
Applied Sustainability.  
 
Through its extensive curriculum review, the faculty is developing a professional spine of 
courses, one of the first in the country, across all programs integrating design, professional 
expectations, innovation, and communications. We propose to build the internship experience 
of those students who take it into this spine.  All programs have capstone design courses and 
through the professional spine, design courses, will be offered in every year. 
 
Our design courses are home to many of our most innovative courses. All 10 programs in the 
Faculty offer a capstone design course or are in the process of doing so. To our knowledge, we 
run one of the most extensive service-learning programs in the country (as demonstrated by the 
NSSE survey providing students the opportunity to interact with real world clients in the first 
year of their program.  
 
We are offering a multi-disciplinary design opportunity, integrating students from first, third, 
and fourth year, in partnership with the Ontario Hospital Association and local hospitals. 
Funded by the province of Ontario, this project has Queen’s engineering students investigating 
ways to simultaneously reduce hospital operating costs and ecological footprints.  Through our 
NSERC Chair in Engineering Design, we offer a series of multidisciplinary design courses 
supported by industry. 
 
Chemical Engineering hosts a unique interdisciplinary project course call TEAM (Technology, 
Engineering and Management) which incorporates interdisciplinary teams from the School of 
Business (e.g. Commerce, MBA), Arts and Science (e.g. Chemistry, Biology, Enviornmental 
Studies), the Faculty of Law, and Engineering and Applied Science (virturally all disciplines) to 
provide a  “real life” experience in the context of a supervised industrial project.  TEAM, 
supported by Shell Canada matches students from various disciplines and Faculties to 
accomplish a short-term consulting project for an industry partner.  Students are provided the 
opportunity to work closely with industry sponsors and present their work to a comporate 
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executive team. TEAM began as an initiative of the Department of Chemical Engineering and 
the School of Business and is now being expanded across the Faculty of Engineering and 
Applied Science, the Faculty of Law, and Arts and Science.  In particular, the active 
participation of students from Law is unique in Canada.  Students have worked on projects 
from around the world (all regions of Canada, Korea, Switzerland, USA, Ghana) and in a 
diverse range of sectors (engery, manufacturuing, pharmaceuticals and medical devices, 
consumer products and automotive).  

Mechanical and Materials Engineering is also involved in the CDIO (Conceive, Design, 
Implement, Operate) initiative and Queen’s Engineering was one of the first Faculties in Canada 
to sign onto this leading edge engineering instruction methodology. Leading engineering 
schools in the USA, Europe, Canada, UK, Africa, Asia, and New Zealand formed the CDIO 
Initiative.  It is a worldwide collaborative effort to conceive and develop a new vision of 
engineering education. “CDIO is based on a commonly shared premise that engineering 
graduates should be able to: Conceive – Design — Implement — Operate complex value-added 
engineering systems in a modern team-based engineering environment to create systems and 
products.” Design courses in second year in this program are models for engineering programs 
developed at other Universities.  They provide team design competitions within the course 
structure.  

The Faculty of Engineering and Applied Science supports over 12 competitive design teams and 
outreach programs including the Formula SAE team, Baja, Concrete Canoe and Concrete 
Toboggan, First Robotics and the Most Autonomous Sailboat Team (M.A.S.T).  The competitive 
design teams have brought distinction to Queen’s and the Faculty of Engineering and Applied 
Science, and have served as an important recruiting vehicle. In 2010, MAST is hosting the World 
Robotic Sailing Championship in Kingston.  This team place 1st overall at Sailbot and 3rd at the 
World Robotic Sailing Championships.  The Baja SAE team also placed first in one of its 
competitions in 2008 and the Concrete Canoe team has been covered by media such as the 
Discovery Channel and CTV news.  This year, the Formula SAE team is off to Silverstone to 
compete and the Space Engineering Team competes in the space elevator competitions.   

Indeed the teams also impact the research innovation and interdisciplinary within the Faculty.  
As an example, our focus on photovoltaics has been driven, in part, by Queen’s 22 year history 
of solar vehicle development.  The Queen’s University Solar Vehicle Team has developed 11 
world class solar race vehicles and has involved over 600 undergraduate engineering and 
business students who were introduced to solar energy and photovoltaic systems.  These 
students have gone on to post graduate degrees in business and public policy.  Many have 
joined leading innovators in the renewable energy fields.  The team is now moving to focus its 
activities on the US DOE Solar Decathlon Event.  It is but one example of the impact that 
student teams and organisations have on the innovative teaching, interdisciplinary and research 
of the Faculty.  

In recognition of the valuable design experience associated with the design teams and in 
response to resource constraints, the Mechanical and Materials engineering program is piloting 
an initiative to integrate components of the design team projects into capstone design courses.  
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Civil Engineering has developed a unique approach to the integration of hands on learning and 
professional skills through its Civil Week initiative, parts of which are held at the Kennedy 
Field Station in Tamworth (the Kennedy Field Station was recently donated by an alumnus of 
the department).  This programming is held in the first week of term in 2nd, 3rd, and 4th year of 
Civil Engineering and involves intensive experiential learning in the application of sustainable 
design, understanding of team work, and communications skills. 

The Civil, Geological and Mining Engineering programs offer field work at both the graduate 
and undergraduate levels.  Geological Engineering provides the opportunity for directed 
studies courses, the Mining program has courses that are delivered by distance learning by 
subject specialists who work in other countries. Mining also delivers a hands-on safety module 
with a “mock” mine rescue, and almost all engineering programs offer a thesis, most using 
inquiry based learning techniques to deliver the courses. 
 
The Faculty has invested in the open-source course management system, Moodle and in 
collaboration with Information Technology Services (ITS) is working to incorporate it within 
courses across the engineering curriculum.  The Faculty has also looked at using webcasting for 
courses and undertook a small pilot this year to evaluate its practical implementation, however 
it is waiting to implement this delivery mechanism more fully until the results from the Biology 
Virtualization initiative are available.  This project provides data from a much larger cohort and 
the impact of virtualization on student learning can be fully evaluated.  Introduction into first 
year is being considered. 
 
All degree programs within the Faculty of Engineering and Applied Science can be obtained 
with the Co-op Internship program. Students typically work for 12-16 months between their 
third and fourth years but the opportunity exists to take the internship at earlier stages.  The 
Faculty also provides its students with the opportunity to participate in international exchanges 
and has exchange programs with over 20 universities. Students can receive instruction 
languages other than English including Spanish, Dutch, Chinese and French.  This requires that 
the international programs be assessed to meet accreditation requirements.  Some Departments 
have endowment funds to help support the costs of international exchanges (e.g. the Centennial 
International Exchange Fund in Chemical Engineering).   
 
At the graduate level, inter-institutional initiatives are in place or under development through 
the Advanced Design and Manufacturing Institute (ADMI), a multi-university initiative in 
Ontario, the NSERC Solar Buildings Research Network, and The University Network of 
Excellence in Nuclear Engineering (UNENE) in Mechanical and Materials Engineering. 
Geological Engineering and Mining Engineering are developing distance learning modules with 
other Universities in their respective areas and Chemical Engineering is speaking with other 
programs in Canada to identify courses which could be offered between universities. 
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TA support and adjunct teaching 
The engineering curriculum is delivered through a variety of mechanisms where teaching 
assistant support is highly valued, providing opportunities for both graduate students and 
undergraduate students for mentorship at the undergraduate level.  Teaching assistants are 
used extensively in our laboratory courses, within tutorials and our design courses.  In first 
year, APSC 100, a design course with a strong service learning component, utilizes 3rd and 4th 
year students as Teaching Assistants.  The Teaching Assistant budget represented 8.7% of the 
based budget funding of the faculty in 2009/10. External funding is supporting the 
undergraduate Teaching Assistants in APSC courses.  Departments often make up shortfalls in 
TA support transfers from overhead funds in order to strengthen the learning environment, 
particularly in the face of larger class sizes.  
 
Overall, there are close to 400 graduate students and approximately 75 undergraduate Teaching 
Assistant’s (TA’s) employed across the Departments within our Faculty.  The majority of the 
undergraduate teaching assistants are in 3rd or 4th year.   

The Faculty of Engineering and Applied Science uses adjuncts primarily as replacements for 
sabbatical or parental leaves and the adjunct budget represented 2.1% of the base budget 
funding in 2009/10.  In 2010/11 adjunct positions will only be permitted using external funding 
with the exception of Civil Engineering where the Department has no capacity to cover 
sabbaticals without direct support from the Faculty.  
 

Infrastructure (physical) 
Accreditation is critical to a Faculty of Applied Science or Engineering and vital for its 
reputation and ability to attract high quality students. During the last accreditation cycle in 
2006, the Canadian Engineering Accreditation Board (CEAB) report pointed to specific 
weakness in some programs around the provision of laboratory and classroom space and 
equipment. A “weakness” is defined by CEAB as “insufficient strength of compliance to assure 
quality of program will be maintained”. Overall the Faculty itself has invested over $500,000 
from the operating budget in renovations and alterations in the past 2.5 years to upgrade for 
desperately needed undergraduate, graduate and research space.  

Chemical Engineering has run out of research space for its graduate programs.  There is no 
capacity to expand the ventilation within Dupuis Hall, and the quality of the existing 
ventilation system is poor in many areas, making it increasingly pointless to renovate specific 
areas for graduate offices for example.  The deficiency of the ventilation system in Dupuis Hall 
was noted as a major concern in the recent Internal Academic Review (IAR).  

Civil Engineering has optimized their teaching by sharing undergraduate laboratory and 
research space. It continues to have a critical need for wet laboratory space for teaching and 
appropriate research space including increased fume hood capacity and level II biological 
research facilities for the graduate program. 

The Mechanical and Materials Department is currently scattered over eight buildings 
(McLaughlin Hall, Nicol Hall, Jackson Hall, Walter Light Hall, Beamish Munro Hall, Hotel Dieu 
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Hospital, Kingston General Hospital and the City’s Industrial Park on Grant Timmins Drive). 
Much of this space is inadequate for their needs in that it is old, poorly configured and lacking 
essential laboratory services. The dispersed nature of department activities has limited 
significantly the interaction between students and professors. Existing resources are duplicated 
and used inefficiently and the esprit within the Mechanical Engineering program has suffered.  

ePOWER features a $3.1 million state-of-the-art laboratory facility established in 2002 with 
support from the Canada Foundation for Innovation and the Ontario Innovation Trust. 
Additional office and computer laboratory space was added in 2008 with funding from the 
Ontario Research Fund – Research Excellence. The 5,000 square foot facility, located on the first 
floor of Walter Light Hall includes a multi-million dollar photonics research laboratory and 
supports the work of close to 50 researchers. However, this facility is also running out of room. 

The Solar Calorimetry Laboratory, a designated centre of excellence in Solar Energy Technology 
occupies a unique roof-top test site in Mechanical and Materials Engineering and comprises a 
group of nearly 20 researchers.  It has been a leader in the development of new solar energy 
technology for heating and cooling applications and has spun off Enerworks, one of Canada’s 
leading solar thermal companies.  The facility is over 25 years old and is in need of upgrading 
and maintenance. 

Many areas of excellence across the University are enhanced by the presence of High 
Performance Computing Virtual Laboratory (HPCVL). HPCVL is a multi University and multi 
Faculty initiative initiated and driven by the members in the Faculty of Engineering and 
Applied Science. This world class super computer facility is based at Queen's and is used by 
scientists and engineers across the country. HPCVL enables world class computational research 
in such diverse areas as computational fluid dynamics, economics, chemistry, materials and 
psychology. HPCVL is a cluster of fast and powerful Sun computers involving a partnership of 
five Ontario universities and three colleges, all interconnected over the ORION network. 
HPCVL provides storage resources and support for over 130 Canadian research groups, 
comprising some 800 researchers, working in a variety of fields. 

The condition of our existing facilities and lack of adequate space for research has been a major 
impediment to attracting and retaining outstanding faculty members to Queen’s.  Our inability 
to meet infrastructure needs was cited as a contributing factor in two Canada Research Chair 
candidates declining offers of appointment. We are in need of significant investment to ensure 
that our graduate programs and research can improve and grow.   The need is most critical in 
the departments of Civil Engineering and Mechanical and Materials Engineering, where the 
existing infrastructure is woefully inadequate to meet current requirements at both the 
undergraduate and graduate level and in Chemical Engineering where any expansion of 
graduate research activity is constrained by the lack of the necessary fume hood infrastructure.     

In addition to impacting our research and graduate initiatives, our severe space constraints are 
also threatening our accreditation, hurting our program quality at both the undergraduate and 
graduate levels and limiting our ability to grow both internationally and through the Pathways 
to Education program. Our undergraduates are taught in inappropriately structured 
laboratories with ventilation issues, poor accessibility and inadequate equipment. Our number 
one capital priority for the Faculty is a dramatic improvement in the physical infrastructure to 
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support our programs.  The official University Site Plan calls for the consolidation of 
engineering facilities in the block bounded by Division, Union, Barrie and Clergy Streets, the 
site of the Integrated Learning Centre.  Consistent with our strategic framework we are in the 
process of preparing the scope of design for a new Faculty of Engineering and Applied Science 
building.  

What steps will we take to attain our goals? 

Summary 

The Faculty will contribute to the mission of the University by continuing to deliver high 
quality, accredited engineering undergraduate and graduate programs.   
 

• We will work to decrease the student to faculty ratios across the Faculty, commensurate 
with high quality programs. This is critical to the undergraduate student body, to the 
Faculty’s reputation and to providing high quality graduate supervision and research 
growth.   

• We will use creative teaching techniques and delivery mechanisms to facilitate quality 
teaching to offset the impact of budget reductions.  

• We will complete our curriculum review to meet accreditation requirements, increased 
student choice and undertake “less with less”. 

• We will implement initiatives in innovation and entrepreneurship and applied 
sustainability.  

• We will work to contribute to aboriginal access to engineering.   
• We will also implement initiatives that expand the access to interdisciplinary 

programming.  
• We will continue to improve our diversity and inclusivity through international student 

expansion, working with the aboriginal community and enhanced recruiting and 
outreach. 

• We will build a new building to alleviate the severe space constraints within the Faculty. 
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Section 2 
 
What are your areas of demonstrated excellence in research and graduate teaching? Identify no more than 
three. 
 
The areas of excellence and strength are identified first by Department, second as Faculty-wide 
and third as University-wide.  Because of our strong interactions with the Engineering Science 
programs, for simplicity, synergistic areas of strength across all 10 engineering programs will be 
considered as the basis for Faculty-wide strengths.   
 

Department Identified Strengths 
 
Department of Chemical Engineering (hosts the Chemical Engineering and Engineering 
Chemistry Programs) 

 
Areas of research excellence: 1) Control and Statistics, 2) Polymers and Reaction 
Engineering, and 3) Bioengineering 

 
Department of Civil Engineering (hosts Civil Engineering Program) 
   

Areas of research excellence:  1) GeoEngineering, 2) Environment, Water and 
Sustainability, and 3) Structures and Materials 

 
Department of Electrical and Computer Engineering (hosts Electrical Engineering and 
Computer Engineering Programs) 
  

Areas of research excellence:  1) Power Engineering, 2) Information and Communication 
Technology, and 3) Microelectronics and Photonics 
 

Engineering Physics 
  
 Areas of research excellence: 1) Particle Astrophysics, 2) Nanomaterials and Quantum 
Optics and 3) Engineering and Medical Physics. 
 
Geological Engineering 
 
 Areas of research excellence: 1) Earth Chemistry, 2) Earth Engineering and 3) Earth 
Resources. 

 
Mathematics and Engineering 
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Areas of research excellence: 1) Applied Mathematics, 2) Communication and Control 
Theory, and 3) Signal Processing 

 
Department of Mechanical and Materials Engineering (hosts Mechanical Engineering Program) 

 
Areas of research excellence: 1) Advanced Materials, 2) Energy and Fluid Systems, and 
3) Manufacturing and Dynamic Systems. 
 

The Robert M. Buchan Department of Mining (hosts Mining Engineering Program) 
  

Areas of research excellence: 1) Blasting, 2) Mineral Processing, 3) Modeling, Simulation 
and Control of Mining Systems. 

 
Professional Programs 
  
Collaborative M.Eng. Program in Design and Manufacturing, through the Advanced Design 
and Manufacturing Institute (ADMI).  This professional program leverages our strength in 
manufacturing and design within Mechanical and Materials Engineering.  

 
Collaborative M.Eng. Program in Nuclear Engineering, through the University Network for 
Excellence in Nuclear Engineering (UNENE).  This professional program leverages our strength 
in Nuclear materials engineering 
 

Faculty Wide Strengths 
 
The research strengths for the home departments of the Geological Engineering, Engineering 
Physics and Mathematics and Engineering programs are addressed in the individual Arts and 
Science departmental submissions for academic planning.  They will also be discussed here in 
the context of faculty wide strengths in this Engineering and Applied Science Planning 
document.  
 
1) Energy Systems 
 
Energy has been a historic strength of the Faculty for over 35 years covering aspects of solar 
biofuels, combustion, fuel cells, microturbines, solar photovoltaics and solar thermal.  These 
strengths are reflected in the establishment of ePOWER, presence of the Solar Calorimetry 
Laboratory, the Fuel Cell Research Centre (FRCR) and Sustainable Bioeconomy Centre (SBC), 
and the proposal to create the Energy Institute at Queen's (EIQ) to coordinate activities in this 
area. The Faculty is also home to a graduate scholarship in solar energy. 
 
The Solar Calorimetry Laboratory has been a designated centre of excellence in Solar Energy for 
over 25 years and collaborates nationally and internationally through its activities including the 
NSERC Solar Buildings Research Network.  FCRC conducts leading edge research to reduce the 
cost and improve the reliability of proton exchange membrane (PEM) fuel cells and solid oxide 
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fuel cells (SOFC).  ePOWER is working on the development of new energy efficient, cost 
effective and environmentally friendly power electronic technologies.  A major research effort 
associated with SBC is biofuels, specifically developing ways of harvesting and transporting 
biomass for energy applications. This effort is complemented by work underway in Chemical 
Engineering and Civil Engineering developing bioprocess for producing liquid transportation 
fuels and hydrogen for fuel cells, and in Mechanical and Materials Engineering on safe 
transportation and storage of hazardous fuels and materials.      
 
The Faculty of Engineering and Applied Science is well positioned to be a national leader in this 
research area. 
 
2) Advanced Material  

Strength in advanced materials is found in Mechanical and Materials Engineering, Civil 
Engineering, Chemical Engineering, Electrical and Computer Engineering and Engineering 
Physics, covering a broad range of complementary topics from nanomaterials to polymers and 
specialty structural materials.  The advanced materials expertise is associated with CRCs in 
Mechanical and Materials Engineering, Engineering Physics, Chemical Engineering, Civil 
Engineering, an NSERC Chair in Nuclear Materials in Mechanical and Materials Engineering, 
and the Macromolecular Products and Processes Group in Chemical Engineering. This area of 
research excellence has been recognized by an international awards panel with the awarding of 
a $17 million CFI for testing of materials in a nuclear reactor environment. The GeoEngineering 
Centre also contributes to this area of excellence with its strength in geosynthetics, and is 
described in more detail later.   

3) Manufacturing Processes 
 
Strength in advanced manufacturing processes is found in Mechanical and Materials 
Engineering, Chemical Engineering, Mining Engineering, Civil Engineering, and Engineering 
Physics. Research areas include: modeling and optimization of powder metallurgy process for 
automotive parts manufacturing, laser transmission welding, focused ion beam patterning, 
laser ablation for creating microchannels in fuel cell components, development of new micro-
machining and incremental metal forming processes, developing more environmentally benign 
manufacturing techniques, fabrication of micro/nano-scale devices for medical applications, 
glancing angle deposition for producing photonic materials, fabrication of thin films, fabrication 
of nanoscale structures using non-uniform electric fields, modeling and optimization of physical 
and chemical mineral extraction processes to minimize energy consumption and environmental 
impact, development of bioprocesses to offer alternate pathways to specialty chemicals from 
biological raw materials, and low-solvent content polymer production to reduce the release of 
volatile organic compounds. The research strength is supported by CRCs in Mechanical and 
Materials Engineering, Chemical Engineering, and Engineering Physics, a Queen’s Research 
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Chair and Ontario Research Chair in Chemical Engineering, and the Macromolecular Products 
and Processes Group in Chemical Engineering. 

 
Faculty Strengths that are also University-Wide 
 
There are three areas of faculty-wide research expertise that must be considered as university-
wide strengths. 
 
1) Stewardship of the Natural and Built Environment 
 
Collectively, the Faculty of Engineering and Applied Science and the Faculty of Arts and 
Science, have between them Civil Engineering, Geological Engineering and Mining Engineering 
programs that form a broad and deep strength in earth engineering not found in many other 
Universities.  This strength coupled with excellence in sustainability including energy systems 
and green chemistry across the Faculty and the University, Global Development Studies 
expertise, a strong School of Policy Studies, and strong School of Environmental Studies 
incorporating linkages to the Geography and Biology Departments has lead to the development 
of several initiatives in the environment and sustainability that can be more globally captured 
under stewardship of the natural and built environment.  This University wide area of 
excellence broadly encompasses the Centres in GeoEngineering, the Solar Calorimetry 
Laboratory, the Sustainable Bioeconomy Centre, a new Centre (under development) in Mineral 
Resource Studies, a new Centre (under development) for Water, the Environment and Health, 
and Energy Institute Queen’s (EIQ) (under development).   
 
The GeoEngineering Centre was established in 2002 to link researchers in the Department of 
Civil Engineering, Geological Engineering and Geological Sciences, and The Robert M. Buchan 
Mining departments together as well as researchers from the Civil Engineering Department at 
RMC.  It has grown to be one of the world’s leading teams in its field, as recognized by a recent 
CFI international expert review panel. Its research encompasses engineering for management of 
soils, rock and groundwater environments, including the engineering of earth and rock 
structures such as those associated with foundations, slopes, deep excavations, tunnels, solid 
waste landfills, and contaminated ground, including brownfields.   
 
Green Centre Canada focuses on commercialisation of green chemistry innovations that offer 
more environmentally-benign routes to products and fuels. It represents North America’s first 
green chemistry commercialisation effort and combines both industrial and academic 
researchers.  The Centre was established with $20M of support from the federal and provincial 
governments, and involves the Chemical Engineering and Chemistry programs. 
  
The Centre for Mineral Resource Studies is a $15 million multi-disciplinary initiative, building 
upon the existing strengths of the Mining and Geological programs. This Centre will be 
designed to address the present and future personnel and knowledge needs of the mineral 
resources industry.  It will have a holistic approach, spanning the minerals life cycle from 
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exploration and permitting, through to closure and remediation, and encompassing economics, 
policy, and law. It will incorporate a Master’s degree program in Mineral Resource 
Management by 2012. 
 
The proposed Centre for Water, the Environment and Health builds on the considerable 
strength in Civil Engineering in all aspects of water management. It includes participants from 
Biology, Chemistry, Civil Engineering, Electrical Engineering, Environmental Studies, 
Geography, Geological Sciences, Global Development Studies, Law, Mechanical and Materials 
Engineering, Medicine, Microbiology, Pharmacology and Toxicology, Policy Studies, Urban 
Planning and the Royal Military College.   
 
Through these three different Centres and individual researchers, the Faculty will leverage 
expertise in all aspects of stewardship of the natural and built environment and participate 
across the University. These parallel strengths could be captured under the themes of energy 
and the environment and global human health articulated in the Principal’s vision statement.  
 
2) Information, Communication and Control Systems 
 
Information and Communication Technology (ICT) and Control Systems deal with the full 
extent of the processing and communication of information and the control of devices in 
everyday life.    The importance of this area is reflected in the Government of Canada's 2007 
Science and Technology Strategy, formulated upon the recommendation of the Science, 
Technology and Innovation Council, which included Information and Communication 
Technologies as one of four priorities for support by research agencies. 
 
Fortunately, Queen's is well positioned to take advantage of this governmental policy, having 
strengths in this area and related areas. These strengths are spread across various Departments 
within the Faculty of Engineering and Applied Science and other Faculties.  Specifically, 
Queen's has strengths in Information, Communication, and Control Systems in the Departments 
of Mathematics and Statistics, Mechanical and Materials Engineering, Electrical and Computer 
Engineering, Chemical Engineering, and The Robert M. Buchan Department of Mining, as well 
as the School of Computing Science.  Within this research field, there are many cross-
appointments and collaborations between the units involved. 
 
In the area of Information and Communication Technology, the Department of Electrical and 
Computer Engineering has approximately 15 faculty members, and the Department of 
Mathematics and Statistics has five, including one Canada Research Chair.  The vast majority of 
faculty in the School of Computing Science is involved in this area.  In the area of Control 
Theory, there are two faculty members in the Department of Electrical and Computer 
Engineering, three in the Department of Mathematics and Statistics, two in the Department of 
Chemical Engineering, three in the Department of Mechanical and Materials Engineering, and 
one in the Department of Mining Engineering. 
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The Electrical and Computer Engineering Department has hosted the Queen's Biennial 
Symposium on Communication, the 25th edition of which will be held at Queen's in the spring 
of 2010.  This highly successful conference draws OVER 100 researchers in Communication 
from across the globe to Kingston every two years, and is testament to Queen's' strength in this 
field.  In 2004, Queen's hosted the First Biannual Meeting on Systems and Control Theory.  
Subsequent meetings took place in Toronto in 2006 and Waterloo in 2008, and the fourth 
meeting will take place in May 2010, with 60 participants from Ontario, Quebec, and nearby 
universities in the United States. 
 
3) Human Mobility and Health Research  
 
The Faculty of Engineering and Applied Science is an active participant in the Human Mobility 
Research Centre building on our strengths in biomechanical through the Department of 
Mechanical and Materials Engineering and biomedical engineering within Chemical 
Engineering.  This University Centre focuses on helping people live fuller, more mobile lives 
through discovery of innovative and effective treatment strategies for bone and joint disorders 
caused by arthritis, osteoporosis, injury, and related problems.  
 
The HMRC is a partnership between Queen’s University, Hotel Dieu Hospital and Kingston 
General Hospital (KGH) and promotes collaboration between the disciplines of Medicine, 
Engineering, Health Sciences, and Information Technology. It involves researchers from 
Orthopaedic Surgery, Mechanical Engineering, Rehabilitation, Biochemistry and 
Rheumatology, Computing and Information Science, Physical and Health Education, Chemical 
Engineering, Neurosciences, Psychology, and Radiology working with industry. 
 
The proposed Centre for Water, the Environment and Health will also enhance this area of 
excellence by building on the considerable strength in Civil Engineering in all aspects of water 
management. It includes participants from Biology, Chemistry, Civil Engineering, Medicine, 
Microbiology, Pharmacology and Toxicology with whose work focuses on the public health 
issues associated with water including contaminant monitoring and treatment.  
 

Metrics to establish “excellence” 
 
What metrics do you use to establish “excellence”? 

The metrics used to assess excellence vary greatly by department and discipline. This is 
particularly true for the Faculty of Engineering and Applied Science programs which include 
both engineering and science departments. We have faculty members who hold grants from 
NSERC (the majority), CIHR and SSHRC.  NSERC has moved to a new evaluation system 
which weights research excellence, quality of grant/program and the education of students and 
other researchers (HQP) as key indicators for grant review.  CIHR emphasizes quality of 
research including preliminary data, and puts a strong emphasis on journal publications.  
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Generally indicators of excellence include: 
• the number and quality of refereed journal publications  
• training of highly qualified personnel 
•  the research $ per FTE faculty member  
• patents 
• sources of research funding – national and international agencies, companies and 

organizations 
• chairs and professorships 
•  impact factor ratings of refereed journals (e.g. provided by ISI – Web of Science)  
• citation indices  
• the number and range of invited talks/keynotes  
• the number of graduate students per professor 
• the quality of the graduate students through external scholarships (e.g. NSERC, OGS, 

FCAR) 
• contributions of graduates beyond graduation – e.g. faculty positions assumed, 

distinctions, careers 
• national and international awards and distinctions  
• invitations for editorships and associate editorships 
• fellowships in royal societies and academies 
• collaborations with high-profile international universities 

 

Other indicators that are perhaps more particular to and more important for engineering 
include patents, partnerships with companies and the formation of spin-off companies, the 
influence of the professoriate on the profession in the form of reports for industry, impact on 
codes and government policy and the impact of undergraduates and graduates who go to 
industry and government.   

The availability of detailed research metrics, particularly on a department and program specific 
basis is a weakness at the Faculty level.  We are in the process of developing a detailed database 
to be up dated each year which will be used in a Faculty of Engineering and Applied Science 
Annual Report. 

Rankings of research are controversial and can vary significantly. Significant differences can be 
found in publication and citation rates and impact factors depending on the disciplines found 
within a Faculty of Engineering.  Those with large groups of biomedical engineering will tend 
to have higher rates in all areas.  That is true for experimental chemistry-related research, and 
for Faculties that have large Electrical and Computer Engineering departments.  For its size and 
areas of focus, the Faculty is growing in its research intensity at a pace which balances its 
strength at the undergraduate level.  Two rankings are provided for general information. 

The Higher Education Evaluation and Accreditation Council of Taiwan (HEEACT) performance 
rankings of engineering papers for world universities ranks Queen’s Engineering and Applied 
Science as 233rd after the University of Toronto, UBC, University of Alberta, University of 
Waterloo, McGill University, McMaster University, and the University of Montreal but ahead of 
Laval University, University of Ottawa, University of Calgary and the University of Western 
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Ontario.  The HHEACT uses four criteria for ranking: the number of articles in the last 11 years, 
the number of citations in the same time frame, the number of articles in the current year, and 
the number of citations in the last 2 years.  Indicators for high-impact journal publications are 
also included.   

Ranked on the number of publications indexed by Thomson Reuters, Queen’s Faculty of 
Engineering and Applied Science is 31st amongst the Association of American Universities 
Public and Canadian peer institutions and 35th for the number of engineering citations. Between 
2003 - 2007 the Faculty averaged 5.5 papers per faculty member and ranked 8th on a per faculty 
member basis in the G13.  We also ranked 8th in the number of citations per faculty member. 

Total research funding in the Faculty in 2008 was $18.2 million.  The funding profile for the past 
10 years is shown Figure 1 and funding per faculty member for the same period is portrayed in 
Figure 2.  The research dollars per faculty member given in Figure 2 are based on budgeted full-
time faculty complement and includes open positions.  Thus, the numbers are understated.  
Although the total number of faculty has remained constant at roughly 100 between 1999 and 
2008, the total research funding has increased by over 80%.  Figure 3 illustrates that the source 
of funding in 2008 was almost evenly distributed between three sources: contracts (29%), 
NSERC grants (32%) and non-NSERC grants (39%). 

 
Figure 1.  Total research funding, Faculty of Engineering Applied Science 1999-2008. 
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Figure 2:  Research funding per faculty member, Faculty of Engineering and Applied Science 1999 to 2008. 

 

 

 

 

 

 

 

 

Figure 3:  Research funding by source, Faculty of Engineering and Applied Science 2008. 

 

 All Applicants in 2008 All Applicants in 2009 
 Average Grant ($) Success Rate (%) Average Grant ($) Success Rate (%) 
Committee National Queens National Queens National Queens National Queens 
Chemical 27095 31373 81 92 31805 35500 71 100 
Civil 24852 24500 66 80 27844 40167 58 100 
Electrical 38884 37569 75 100 30280 32750 67 44 
Mechanical 24245 18875 69 100 28048 28625 62 80 

Table 4:  NSERC Discovery Grant summary statistics for engineering at Queen’s. 

Table 4 provides a summary of one key measure, namely the NSERC Discovery Grant 
competition results for engineering for the years 2008 and 2009.  In terms of both average grant 
and success rates, Queen’s engineering numbers improved in 2009 and now are above the 
national numbers in all categories except one.  The exception was the low success rate in 
Electrical in 2009, brought on in part by researchers being caught-out by changes to competition 
procedures.  This has been corrected and the Electrical success rate returned to the national 
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average (67%) in 2010, and is expected to improve still further in 2011.  Numbers for Mining 
Engineering are not given as there is no stand-alone committee for this discipline. 

While NSERC is the majority source of Tricouncil funding there are a number of faculty 
members who hold Canadian Institute of Health Research (CIHR) funding and Social Sciences 
and Humanities Research Council (SSHRC), speaking to the interdisciplinary of the research 
undertaken in the Faculty. 

Civil Engineering has catalogued its data relative to other Civil Engineering departments and 
has 4.7 refereed journal publications per faculty per annum.  It has the highest NSERC/research 
funding Discovery Grant average by Department and the 2nd highest average number of 
graduate students per faculty member in the country. 
 
The Solar Calorimetry Laboratory comprises a group of nearly 20 researchers and is a world 
leader in thermal solar power.  It has spun off Enerworks, North America’s leading provider of 
solar thermal technology.  The company is now moving locally developed technology to the 
mass market stage of commercialisation.  The laboratory is a designated centre of excellence in 
Solar Energy Technology and helped to establish the NSERC Solar Buildings Research Network, 
a network of 10 universities across Canada.  It participates in several International Energy 
Agency programs as the Canadian lead. 
 
The members of the Fuel Cell Research Centre serve on National Science Foundation funding 
committees and the Centre has been very successful receiving over $6.5 million in grants since 
2005 from funding agencies including ORF, CFI,NSERC-CRD, NSERC strategic and NSERC 
strategic networks and have recently secured a large sub-contract with a US Department of 
Energy proposal.  This number does not include the original $4.7 million ORF-RE1 grant that 
was used to help establish the Centre in 2004.  The Ford Motor company is working with FCRC 
on their Fumes-to-Fuel proposal and a recently submitted letter of intent to the Ontario Centres 
of Excellence (OCE-Energy) was 1 of only 4 proposals asked to submit a full proposal from a list 
of 16 LOIs.  The 6,000 square foot facility located at Innovation Park supports approximately 45 
researchers. The ORF-RE support provides $280K per year towards the rental costs of the 
Innovation Park facilities to provide Canada’s largest university-based fuel cell research facility. 
 
A faculty member in Chemical Engineering was one of two professors in Ontario to be awarded 
an Ontario Research Chair in Green Chemistry.  This new program features strong financial 
support from the Province of Ontario.  Two faculty members in Chemical Engineering received 
the Syncrude Canada Innovation Award for contributions to Chemical Engineering before the 
age of 40.  Another faculty member in Chemical Engineering received the D.G. Fisher Award 
from the Canadian Society for Chemical Engineering for contributions to the systems and 
control field in Canada.  
 
ePOWER features a $3.1 million state-of-the-art laboratory facility established in 2002 with 
support from the Canada Foundation for Innovation and the Ontario Innovation Trust. 
Additional office and computer laboratory space was added in 2008 with over 5 million dollars 
in funding from the Ontario Research Fund – Research Excellence. The 5,000 square foot facility, 
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located on the first floor of Walter Light Hall, supports the work of close to 50 researchers.  The 
Centre is receiving over $2 million /year from ORF, OCE, NSERC, CRC and industry.  Its 
member researchers have over 50 patents and ePOWER has successfully created two spin off 
companies: CHil Semiconductor and SPARQ Systems.  Together, both companies have raised 
over $40 million and employ over 50 people. 
 
The GeoEngineering centre, through the collaborative graduate program, trains 20% of the 
geoengineering graduate students in Canada and has the largest geoengineering program in 
North America. 
 

Parallel areas of strength 
 
Are there parallel areas of strength in other units in your Faculty or elsewhere at Queen's that 
might merit this being a University area of emphasis? 

1) Stewardship of the Natural and Built Environment 

 
Collectively, the Faculty of Engineering and Applied Science and the Faculty of Arts and 
Science, have between them Civil Engineering, Geological Engineering and Mining Engineering 
programs that form a broad and deep strength in earth engineering not found in many other 
Universities.  This strength coupled with excellence in sustainability including energy systems 
and green chemistry across the Faculty and the University, Global Development Studies 
expertise, a strong School of Policy Studies, and strong School of Environmental Studies 
incorporating linkages to the Geography and Biology Departments has lead to the development 
of several initiatives in the environment and sustainability that can be more globally captured 
under stewardship of the natural and built environment.  This University wide area of 
excellence broadly encompasses the Centres in GeoEngineering, the Solar Calorimetry 
Laboratory, the Sustainable Bioeconomy Centre, a new Centre (under development) in Mineral 
Resource Studies, a new Centre (under development) for Water, the Environment and Health, 
and Energy Institute Queen’s (EIQ) (under development).   
 
The GeoEngineering Centre was established in 2002 to link researchers in the Department of 
Civil Engineering, Geological Engineering and Geological Sciences, and The Robert M. Buchan 
Department of Mining together as well as researchers from the Civil Engineering Department at 
RMC.  It has grown to be one of the world’s leading teams in its field, as recognized by a recent 
CFI international expert review panel. Its research encompasses engineering for management of 
soils, rock and groundwater environments, including the engineering of earth and rock 
structures such as those associated with foundations, slopes, deep excavations, tunnels, solid 
waste landfills, and contaminated ground, including brownfields.   
 
Green Centre Canada focuses on commercialisation of green chemistry innovations that offer 
more environmentally-benign routes to products and fuels. It represents North America’s first 
green chemistry commercialisation effort and combines both industrial and academic 
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researchers.  The Centre was established with $20M of support from the federal and provincial 
governments, and involves the Chemical Engineering and Chemistry programs. 
 
The Centre for Mineral Resource Studies is a $15 million multi-disciplinary initiative, building 
upon the existing strengths of the Mining and Geological programs.  This Centre will be 
designed to address the present and future personnel and knowledge needs of the mineral 
resources industry. It will have a holistic approach, spanning the minerals life cycle from 
exploration and permitting, through to closure and remediation, and encompassing economics, 
policy, and law. It will incorporate a Master’s Degree program in Mineral Resource 
Management by 2012. 
 
The proposed Centre for Water, the Environment and Health builds on the considerable 
strength in Civil Engineering in all aspects of water management. It includes participants from 
Biology, Chemistry, Civil Engineering, Electrical Engineering, Environmental Studies, 
Geography, Geological Sciences, Global Development Studies, Law, Mechanical and Materials 
Engineering, Medicine, Microbiology, Pharmacology and Toxicology, Policy Studies, Urban 
Planning and the Royal Military College.   
 
Through these three different Centres and individual researchers, the Faculty will leverage 
expertise in all aspects of stewardship of the natural and built environment and participate 
across the University. These parallel strengths could be captured under the themes of energy 
and the environment and global human health articulated in the Principal’s vision statement.  
 

2) Information, Communication and Control Systems 

 
Information and Communication Technology (ICT) and Control Systems deal with the full 
extent of the processing and communication of information and the control of devices in 
everyday life.    The importance of this area is reflected in the Government of Canada's 2007 
Science and Technology Strategy, formulated upon the recommendation of the Science, 
Technology and Innovation Council, which included Information and Communication 
Technologies as one of four priorities for support by research agencies. 
 
Fortunately, Queen's is well positioned to take advantage of this governmental policy, having 
strengths in this area and related areas. These strengths are spread across various Departments 
within the Faculty of Engineering and Applied Science and other Faculties.  Specifically, 
Queen's has strengths in Information, Communication, and Control Systems in the Departments 
of Mathematics and Statistics, Mechanical and Materials Engineering, Electrical and Computer 
Engineering, Chemical Engineering and The Robert M. Buchan Department of Mining, as well 
as the School of Computing Science.  Within this research field, there are many cross-
appointments and collaborations between the units involved. 
 
In the area of Information and Communication Technology, the Department of Electrical and 
Computer Engineering has approximately 15 faculty members, and the Department of 
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Mathematics and Statistics has five, including one Canada Research Chair.  The vast majority of 
faculty in the School of Computing Science are involved in this area.  In the area of Control 
Theory, there are two faculty members in the Department of Electrical and Computer 
Engineering, three in the Department of Mathematics and Statistics, two in the Department of 
Chemical Engineering, three in the Department of Mechanical and Materials Engineering, and 
one in the Department of Mining Engineering. 
 
The Electrical and Computer Engineering Department has hosted the Queen's Biennial 
Symposium on Communication, the 25th edition of which will be held at Queen's in the spring 
of 2010.  This highly successful conference draws OVER 100 researchers in Communication 
from across the globe to Kingston every two years, and is testament to Queen's' strength in this 
field.  In 2004, Queen's hosted the First Biannual Meeting on Systems and Control Theory.  
Subsequent meetings took place in Toronto in 2006 and Waterloo in 2008, and the fourth 
meeting will take place in May 2010, with 60 participants from Ontario, Quebec, and nearby 
universities in the United States. 

3) Human Mobility and Health Research  

 
The Faculty of Engineering and Applied Science is an active participant in the Human Mobility 
Research Centre building on our strengths in biomechanical through the Department of 
Mechanical and Materials Engineering and biomedical engineering within Chemical 
Engineering.  This University Centre focuses on helping people live fuller, more mobile lives 
through discovery of innovative and effective treatment strategies for bone and joint disorders 
caused by arthritis, osteoporosis, injury, and related problems.  
 
The HMRC is a partnership between Queen’s University, Hotel Dieu Hospital and Kingston 
General Hospital (KGH) and promotes collaboration between the disciplines of Medicine, 
Engineering, Health Sciences, and Information Technology. It involves researchers from 
Orthopaedic Surgery, Mechanical Engineering, Rehabilitation, Biochemistry and 
Rheumatology, Computing and Information Science, Physical and Health Education, Chemical 
Engineering, Neurosciences, Psychology, and Radiology working with industry. 
 
The proposed Centre for Water, the Environment and Health will also enhance this area of 
excellence by building on the considerable strength in Civil Engineering in all aspects of water 
management. It includes participants from Biology, Chemistry, Civil Engineering, Medicine, 
Microbiology, Pharmacology and Toxicology with whose work focuses on the public health 
issues associated with water including contaminant monitoring and treatment.  

Energy Institute Queen’s 

 
Energy and green technology are foci in many parts of the Faculty and the University.  
Opportunities are being sought to foster collaborations with researchers from across the Faculty 
of Engineering and Applied Science, the Schools of Business and Policy Studies and the Queen’s 
Institute for Energy and Environmental Policy.  Indeed, a key aim in establishing both the FCRC 
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and ePOWER was to encourage the participation of individuals from a variety of areas both 
within and outside Queen’s to foster the synergy that can result from interdisciplinary research. 
In ePOWER collaborative initiatives are under way, including co-supervision of graduate 
students with the Department of Mechanical Engineering, through the Solar Calorimetry 
Laboratory and the Queen’s-RMC Fuel Cell Research Centre, and participation of ePOWER 
researchers in a successful grant submission by the School of Business. The Solar Calorimetry 
Laboratory is plays key role in the NSERC Solar Buildings Research Network which includes 10 
universities across Canada and funds researchers in Mechanical and Materials Engineering and 
in Electrical and Computer Engineering. The focus on photovoltaics has been driven, in part by 
Queen’s 22 year history of solar vehicle development. The Faculty intends to expand energy 
initiatives through the formation of the Energy Institute at Queen’s. 

Section 3   
 
Outline the current and future relationship between research and teaching in your unit and programs. 
Speak specifically to: 
 

Undergraduate participation in research (current and future) 

Current  

This is an area of growth for the Faculty.  Most departments engage students in research 
through 4th year thesis projects, NSERC and SWEP summer student positions and by 
incorporating research examples into course work.  However undergraduates who responded 
to the Engineering Society survey indicated that the integration of research in classroom varied 
from some (37.4%) and none (18.1%).  A portion of the students, 44.8% indicated that they 
would like to be provided research material in the curriculum. 
 
The Centres also provide vehicles for the involvement of undergraduates in research by 
providing research opportunities through summer projects and directed studies.  The extent of 
undergraduate involvement in research is summarized below.  
 
In total this year, the Faculty of Engineering and Applied Science had 104 undergraduate 
students involved in Research directly.  The breakdown is as follows: 

i. NSERC undergraduate Student Research Awards (USRA) for the summer of 2009 
(Domestic students only) 

59 applicants, quota of 32 [Chemical (8), Civil (6), Electrical (8), Mechanical (8) and 
Mine (2)] – the lowest accepted average was 73% and the highest was 88% 

ii. Charles Allan Thompson Undergraduate Student Research Awards for 2009 
(International students only) 

6 applicants awarded 4 [Chemical (2), Electrical (1), Mechanical (1)] 
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 – the lowest accepted average was 81% and the highest was 92% 

iii. Applied Science Undergrad Research Award (Domestic students only) 

Awarded 2, Mechanical (1) and Civil (1) – the 2 students were NSERC Award 
applicants who were unsuccessful 

iv. Student Work Experience Program  (SWEP) (Domestic and International students) 

Chemical (1), Civil (0), Electrical (0), Mechanical (11), Mining (1) 

v. Undergraduate Students hired by individual Faculty Members to work on Research 
Projects (Domestic and International) 
 
Chemical (14), Civil (4), Electrical (4), Mechanical (22), Mining (9) 

 

Future 

Through the recent surveys described above, it is clear that interest in research at the 
undergraduate level is strong.  The Faculty, through its curriculum restructuring is looking at 
the design of a 4+1 program which would result in the completion of a research intensive 
Master’s degree within five years of entering undergraduate.  Designed for students who know 
they are committed to research early in their undergraduate career it, will require a significant 
modification to our programs in order to maintain accreditation and permit the ability to 
undertake a thesis. 

Graduate student role in the relationship between research and teaching 
(current and future) 

Graduate students are active participants in teaching throughout the faculty.  They are involved 
in the planning and delivery of courses in a number of ways including the design of 
laboratories, delivery of tutorial content, one to one interactions with students on problem sets 
and in laboratories, and as guest lecturers in tutorials and lectures, frequently to speak about 
their research.  They mentor undergraduates and their colleagues in research and provide 
valuable assistance with undergraduate thesis supervision. 

In the future, the Faculty is proposing to provide opportunities for graduate students, 
particularly those interested in academia, to undertake the design and teaching of 
undergraduate courses in much more detail than traditional teaching assistantships provide.  
Students would be mentored by a faculty member, would be given the opportunity to teach all 
or part of a course, and would receive a graduate course credit.  The concept is to provide 
experience and training in teaching in the post secondary environment so that graduate 
students are better prepared for positions in the postsecondary system.  This program is at the 
conceptual stage. 
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Role of postdoctoral fellows and research associates 
 

Postdoctoral fellows are still relatively rare in engineering; the exceptions in the Queen’s case 
are through the engineering science program Departments. However the requirement for a 
fellowship before taking up an academic position is increasing in engineering and more 
researchers are hiring postdoctoral fellows.  Postdoctoral fellowships tend to focus on research 
and publications but will assist in the training of graduate students and undergraduate thesis or 
summer students. They may also become involved in writing grants and funding applications.  
 
They are funded through either the supervisor’s research grants, through contracts or external 
fellowships.   
 
 

Section 4   
 
What international activities is your unit engaged in (please feel free to use material generated for the 
November 2009 query from the Principal to Deans) and what additional activities would it wish to 
engage in, given resources?  

The Faculty of Engineering and Applied Science has extensive international collaborations 
through our individual faculty members, CRC chairs, clusters of researchers and University and 
Faculty Centres.  Some of these are highlighted below. 

International Activities (Teaching and Research) 
 

a. CRC – Dr. McKenna, has research collaborations with University of Twente, The 
Netherlands and also has a cross-appointment, Ecole Superieur de Chimie, Physique et 
Electronique-Lyon, France and teaches in the graduate school at Institut Francais de 
Pétrole, Paris, France 
 

b. CRC – Dr. Docoslis has developed international collaborations with researchers at 
Aristotle University, Greece and Pharmathen Pharmaceuticals S.A., Athens, Greece. 

c. CRC – Drs. Holt and Daymond have the following collaborations in connection with the 
IRC program, Australian Nuclear Science and Technology Organisation, Australia; 
Open University, UK; ISIS Facility, UK; Manchester Uni., UK and CNEA, Argentina. 

d. CRC – Dr. Peacey has industrial collaborations in connection with the IRC program, 
Kinross Gold Corp (operations in US, Chile, Brazil, Ecuador and Russia) 

e. CRC – Dr. Piomelli, has research collaborations with University of Twente, The 
Netherlands, and CIEMAT, Madrid, Spain 
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f. ePOWER Centre – signed “Memoranda of Understanding” with Cranfield University, 
UK, and the University of Sydney, Australia.  Collaborative links are also being pursued 
with the Anhui University of Technology in China and Motilal Nehru National Institute 
of Technology in India. There is the expectation that the Centre will seek further 
international collaboration. 

g. Fuel Cell Research Centre (FCRC) – continue to build international collaborations with 
universities: IIT Bombay, Mumbai, India; SRM Institute of Science and Technology, 
Chennai, India; Institute for Energy Technologies, Norway, NTNU, Norway; Korean 
Advanced Institute of Science and Technology, Daejeon, South Korea.  German partners 
include: The Institute of Microsystem Technology (IMTEK) at the University of Freiburg, 
the German Aerospace Centre (DLR).  There is also an expanding collaboration between 
FCRC, NRC-ICPET and Forchungszentrum Jülich(Germany) in the area of multi-scale 
SOFC modeling and validation for PEM fuel cells. 

Individual faculty members have international collaborations and activities in all corners of the 
globe including Africa, Australia, Chile, Europe, Britain, Ireland, Australia, New Zealand, 
Russia and the United States.  

Collaboration with International Universities: 
 
University of Botswana (through WUSC – World University Service Canada)

 

:  The Government 
of Botswana currently sponsors number of engineering students in overseas university 
programs.  Students complete 2 years of general (first year level) engineering at the University 
of Botswana, then apply to study overseas in engineering programs not available at the U of B.  
Since Queen’s became involved with this program four years ago it has been the destination for 
3-8 students per year, primarily into the Mining Engineering program.  Significant 
opportunities exist to optimize the collaboration with WUSC/U of B.  At present students enter 
first year, but with some appropriate advising (on course selection at the U of B) students could 
arrive at second year level.  Furthermore, through focused recruitment efforts (recruitment 
visits to meet with potential students, development of targeted recruitment materials); the 
potential exists for an intake of approximately 20-25 2nd year students into Mining and Electrical 
engineering programs.  

Development of Twinning Collaborations with International Universities.

 

  A number of 
countries have a demand for specific engineering programs (for example, Electrical and 
Computer Engineering) that outstrips the supply that their institutions can provide. Many of 
these institutions, in particular some of the top universities in China, have begun to look at 
twinning programs in order to accommodate this demand. In a 2+2 twinning program, the 
students study at their home institution for the first two years of their degree, and then relocate 
to a foreign institution (e.g. Queen’s) for the remaining two years.  

Twinning programs allow these institutions to market programs directly to students and their 
families who aspire to make connections with Western countries. From the Queen’s Engineering 
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perspective, the attraction lies in the ability to admit students directly into upper year programs 
without overburdening the common first year, which is already fully subscribed. 
 
Our plan is to forge relationships to facilitate the direct admissions of international students into 
our undergraduate program, either at the third year (2+2) or second year (1+3) level. We have 
begun discussions with North Eastern University (Shenyang, China), Anhui University of 
Technology (Anhui, China), and Wuhan University (Hubei, China), with interest also expressed 
by Fudan University.  We have a relationship with Fudan University at the graduate level 
through Civil Engineering. 
 
There are a number of challenges to admitting these international transfer students, the most 
significant of which is that their existing university credits must align with our CEAB 
accreditation requirements.   Considerable effort will be needed to evaluate the CEAB 
requirements related to such collaborations, and also to establishing particular paths of study at 
each collaborating university that will prepare students for transfer to Queen’s.  Additional 
challenges are posed by the language skills of the students from abroad, whose command of 
English will have to be sufficiently proficient for them to succeed in our programs.  Extensive 
collaboration will be needed with Queen’s Admissions and also with the Queen’s School of 
English to evaluate and improve the English language capabilities of the incoming students to 
enable them to successfully attain their educational goals. 
 

Additional Activities 
 
If funding were available the Faculty would like to support development of a preparatory year 
for international students and fund a permanent position for international liaison and outreach. 
It would also like to enhance travel funds for graduate students and researchers for 
international conferences and for visiting professor to Queen’s. 
 
 

Section 5  
 
What are the factors that distinguish your unit from similar ones in other universities? 
 
The Faculty of Engineering and Applied Science is distinguished by its sense of community and 
camaraderie.  The Queen’s engineering spirit is legendary.  Over 59% of undergraduate 
students surveyed, indicated that “strength of community” was very important to their decision 
to enrol in Queen’s engineering another 29.7% listed it as important.  
 
The Faculty is also distinguished by its commitment to the competition teams and its outreach.  
As an example the FIRST Robotics Competition (FRC) is a unique competition designed to help 
high-school-aged young people discover how interesting and rewarding the life of engineers 
and researchers can be.  It challenges teams of young people and their mentors.  In Kingston, 
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Kingston Collegiate Vocational High School (KCVI) students along work with Queen’s 
University students to solve a common problem in a six-week timeframe using a standard “kit 
of parts” and a common set of rules. Over the March 12-14, 201 weekend, the Queen's FIRST 
Robotics Team competed at the Pittsburgh Regional event, in Pennsylvania.  The team did 
exceptionally well for its’ second year.  After playing 13 seeding matches the team placed 7th 
out of 31 teams, and chosen 3rd overall in the draft (signifying they were the 3rd best team 
there).   

The Faculty’s commitment to a balanced focus on both research and education is also in today’s 
academic environment, distinct. 
 
We are best positioned in the country to offer an experience that combines strength in three 
critical areas: 
 

1. Engaging academic environment and sense of community. The Faculty is known 
nationally and internationally for innovation in engineering education, and recognized 
on benchmarks like NSSE for top rankings among G13 members for overall satisfaction 
and supportive campus environment. 

2. Professional practice, including nationally recognized multidisciplinary design courses, 
project experiences that include service learning for most students, top-calibre student-
run competitive design teams, and the opportunity for a long-term exposure to industry 
before graduation using our internship program. 

3. The strengths of a research-intensive university, offering students the opportunity to 
work with researchers on cutting-edge technologies. 

 
Queen’s Faculty of Engineering and Applied Science is also distinguished by its strength in 
Earth Sciences, the presence of a Mining Engineering program and its 4 engineering science 
programs. 
 
There is a cautionary note here.  As the Faculty has grown in size in response to budgetary 
constraints, University and Governmental requests while at the same time reducing staff and 
faculty members, our ability to deliver the personal, high quality education associated with 
engaged faculty members and staff is becoming more difficult.  The amount and quality of our 
space is also beginning to impact the student experience at both the graduate and 
undergraduate level. 
 
 

Section 6   
 
The Ministry of Training, Colleges and Universities (MTCU) is interested in multilateral partnerships 
between universities and between colleges and universities as mechanisms to improve student access to 
and mobility in the post-secondary sector (i.e. university transfer credits, college credit transfer toward 
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baccalaureate degrees, college offerings of baccalaureate degrees). Are there opportunities within the 
evolution of your academic programs to consider these types of partnerships?  

Collaboration with Community Colleges 
 
Queen’s Engineering has a 10 year history of collaboration with St. Lawrence College in a Civil 
Engineering Bridging program.  This program is open to students graduating from a 3-year 
Civil Engineering certificate program at St. Lawrence.   Admission requirements are a 3.5+GPA 
graduation average from St. Lawrence, marks of 65%+ in  two first year engineering math 
courses (APSC172 Calculus) and (APSC174 Algebra) taken concurrently with the final term 
courses at St. Lawrence*

 

.  Students offered admission typically receive 16-20 half-course credits 
from their St. Lawrence program, and thus can complete their Queen’s Civil Engineering degree 
in the minimum residency period of 2 years.  The typical overall time to degree completion is 5 
years (3 years at St. Lawrence + 2 years at Queen’s).  The program has been quite successful, 
with anywhere between 1 and 5 students entering in any given year.  The success rate is 
excellent; to date all students granted admission have successfully completed the program.   

We propose to build on the success of this program, targeting specifically our under capacity 
programs in Electrical, Computer, and Mining Engineering (beyond first year).  Although St. 
Lawrence College is the obvious partner because of its proximity and the high quality of its 3-
year engineering certificate programs, we also plan to explore the development of bridging 
programs with a number of other Ontario community colleges, for example Conestoga, 
Durham, Humber, Seneca, Algonquin and Sheridan.  Extension of the current Civil Bridging 
model may be possible, through virtualization of key courses such as APSC172 and 174 to 
enable students to complete these admission requirements concurrently during the third year of 
their college engineering program.   
 
Alternatively, we recognize that there are many other successful college/university engineering 
bridging programs across the country (for example U.Vic/ UBC/ Camosun College).  We 
propose to investigate these further to determine if these models, or hybrid variations, can be 
developed into a Queen’s collaboration with ‘remote’ community colleges. 
 
As with the proposed international university collaborations, there are issues to be resolved 
with respect to the CEAB accreditation of a program in which university-level engineering 
credits are granted for college courses.  In addition to the technical level of the courses, of major 
concern to the CEAB is the requirement that Engineering Design courses are taught by 
instructors that have a professional engineering accreditation.  Such issues, and course 
equivalencies for different college programs, must be resolved in developing successful college 
bridging programs.   
 
 

                                                      
* the concurrent nature of these 2 Queen’s courses with the final term St. Lawrence courses prepares students for the 
rigorous workload to be expected at the university level.   
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Section 7 
 Some funds will be centrally allocated beginning in the 2011/12 budget year for new initiatives and 
established or emerging areas of excellence. State how you would allocate any net new resources awarded 
to your unit.  
 
The Faculty is carrying a $2 million structural deficit.  Centrally allocated funds would be used 
for the following: 
 

• $500,000 from the central fund to match our efforts to obtain externally funded chairs in 
our areas of excellence.  

• $200,000 for aboriginal access programming to enhance aboriginal access to engineering 
programs. 

• $250,000 for program development with the Queen’s School of Business to produce 
programs in Innovation and Entrepreneurship.  This would impact both our competitive 
advantage and our revenue generation, while offering highly sought, high quality 
programming.  

• $200,000 for program development with international universities and community 
colleges to bring students into Engineering and Applied Science beyond first year.  The 
key to success of the international and community college initiatives described above is 
to assign an “expert” the task of investigating potential models, and 
developing/optimizing Queen’s-specific programs for both college and also international 
university collaboration.  The expert will be well versed in CEAB and course 
requirements, particularly with respect to the Electrical and Computer Engineering 
programs, as well as sensitive to the language and cultural issues faced by international 
students.  Although college and international university collaboration may be quite 
different, they share certain similar issues (e.g. CEAB accreditation-related concerns) 
and thus having a single person assigned to both tasks is expected to improve the 
efficiency of the process and eliminate overlap.  We would use centrally allocated funds 
to support the hiring of a person to develop these initiatives. 
 

• $600,000 for development of the new Faculty of Engineering and Applied Science 
building.  This is critical to our ability to maintain excellence in programming and in 
research. 
 
 

Section 8  
 
Provide a brief response on behalf of your unit to the general content of Where Next?, paying particular 
attention to areas in which you see the potential for your unit to move forward using existing resources. 
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The Faculty of Engineering and Applied Science, through its Strategic Framework and this 
Academic Plan, has embraced much of that which is highlighted in Where Next? Toward a 
University Academic Plan. 
 
In 2008, the Faculty began living the strategy of “less with less”.  We are breaking down silos in 
teaching between departments and across faculties, facilitating initiatives that will ultimately 
reduce costs, streamline our curriculum and enhance choice for our students. The Faculty has 
the lowest operating cost of any Faculty of Applied Science/Engineering in the G10.  Cost 
cutting measures have reduced the operating budget from the 2007/2008 budget year by 
approximately $1.7 million dollars though 2009/2010.  The reduction in operating budget deficit 
was accomplished while taking 4% budget reductions in each year.  In total, 15 staff, technical 
support, academic assistant, and contract positions throughout the Faculty of Engineering and 
Applied Science were released. Funding to enrichment activities was cut and two tenure-track 
positions were closed.  We have been able to protect the quality of the undergraduate 
experience by using alumni donations and carry forwards to supplement Teaching Assistants 
salaries and equipment purchases from the base operating budget.   
 
The Faculty has the capacity to grow and increase its diversity, in all except its first year to 
support international programs and partnering with community colleges and through this 
strategy, the government’s internationalisation and Pathways agendas. We are actively working 
on several initiatives in these areas.  This strategy balances our enrolment across the disciplines 
and increases our diversity at the undergraduate level.  It meets the spirit of Where Next? Toward 
a University Academic Plan. However, increasing our enrolment is limited by the University 
funding model and University and Faculty space constraints. We are severely hampered by 
infrastructure limitations in both the quality and quantity of undergraduate teaching, 
laboratory and research space.  

Engineering is inherently interdisciplinary and the Faculty has embraced interdisciplinarity 
starting with its engineering science programs for years.  At present it is seeking creative means 
to support our students request for more choice and to provide increased access to courses and 
research opportunities across the University.  Building on our areas of excellence we have 
developed or are developing new programs in innovation, applied sustainability and 
biomechanical/biomedical engineering which cut across all departments in the Faculty and 
involve relationships with the Schools of Business and Policy Studies, Global Development 
Studies and Biology, to name a few.  

The challenges and opportunities we face: 
Several factors are affecting the profession of engineering, particularly in Western nations and 
specifically within North America.  Studies have highlighted the global knowledge economy 
driven by technological innovation and the changing international workforce as significant 
influences on engineering practice in North America. 
 
Competition from large numbers of highly-trained, talented and less-expensive engineers from 
other countries, particularly India and China, requires that North American engineers provide 
additional expertise in policy, global economics, project management, and applied 
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sustainability and be prepared, upon graduation, to work in a global engineering and business 
environment. Abilities to innovate and problem solve creatively are seen as critical skills for this 
generation of engineers, with the emphasis on creativity.  
 
At the present time, engineers are in high demand in the resource sector including water and 
infrastructure development, and in sustainable engineering practices involving all aspects of 
social, environmental and economic factors. Engineers are also in demand in the public health 
sector where modelling, environmental monitoring, and pandemic evaluations are driving the 
need for civil engineering, chemical engineering and mathematical modelling expertise, areas of 
strength within our Faculty. 
 
We are currently constrained by infrastructure limitations in both the quality and quantity of 
research space. The Faculty is dealing with laboratory and research infrastructure that is not 
appropriate for leading edge research initiatives. Outdated laboratory and teaching facilities are 
beginning to seriously undermine the quality of the undergraduate program efforts. 
 
Our ability to hire new faculty members will be highly constrained until 2016 unless significant 
new money can be found through industry, government and endowed professorships and 
chairs. Civil Engineering is past the limit of its ability to manage the growth at both the 
undergraduate and graduate level with student to faculty ratios that are the highest in the 
Faculty. The retirement profile for the academic staff shows that there is not likely to be many 
retirements in the next five years and any that do occur will need to be replaced. 
 
 

Conclusion 
 
In closing, there is a concern that the Faculty would like to express as the academic planning 
process moves forward.  Care must be taken to see that the interplay between the Faculty of 
Arts and Science and the Faculty of Engineering and Applied Science is fully understood before 
strategic decisions on direction are made.  A number of departments in Arts and Science, most 
notably the Departments of Physics, Engineering Physics and Astronomy and the Department 
of Mathematics and Statistics, contribute significant service teaching to the Faculty of 
Engineering and Applied Science. As the resources continue to shrink across the University, 
decisions made in the Faculty of Arts and Science to cut programming will have a direct impact 
on the ability of the Faculty of Engineering and Applied Science to offer accredited engineering 
programs and maintain quality. The humanities and social science electives available to 
engineering students are becoming increasingly limited and the dual degree opportunities have 
already been restricted. The converse is also true.  Decisions to close or modify programs within 
the Faculty of Engineering and Applied could have a significant impact on the Faculty of Arts 
and Science, most particularly the Departments associated with the engineering science 
programs. 
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