
































































































































Proposal to Establish the Waterloo Institute for Social Innovation and Resilience 

internationally practice testing and applying these theories 

• Institute staff further develop expertise and wide recognition 
through numerous annual presentations to both academic and 
non-academic audiences 

OUTREACH TO • Watershed Initiative achieves broad • Waterloo Region 'system' becomes actively engaged in key 
INVESTIGATE AND engagement and impact is areas identified for attention, and impact results 
SUPPORT NEW communicated effectively through a 
STRATEGIES FOR variety of technologies • Impact of 'scenario thinking' documented and shared nationally 
DEVELOPING 
COMMUNITY CAPACITIES • National Youth Strategy for supporting, • Youth leadership for positive social change finds new national 

FOR SYSTEMS educating and networking young social support and Institute leads on annual education program 

THINKING, DESIGN innovators is launched in Canada (Summer Institute is established by 2012) 

FOCUS, WORKING WITH 
• New education, including meaningful inter-generational COMPLEXITY, • Support the work of the Canadian Index 

ENHANCING RESILIENCE for Well-Being and actively work to experiential links, established for Canada's youth leaders 
integrate concepts related to social 

• Increased, integrated participation and leadership by Canadian innovation within the Institute's 
frameworks for future work youth in social innovation initiatives 

• Measurement of Well-Being in Canada includes evaluation of 
conditions for social innovation to emerge and be successful 

ESTABLISH INSTITUTE • Attract, train, fund a highly effective, • Annual conferences and seminars are well attended 
AS A UNIQUE 'SPACE' learning-oriented team skilled at 
FOR INTERFACES developing relevant partnerships and • Participation in Institute's events and activities is viewed as 
BETWEEN ACADEMIC ability to operationalize sophisticated exceptionally accessible, is diverse and includes both 
AND OTHER VARIOUS plans for online and in person academics and non-academics 
SECTORS; events/activities with goals of generating 

and testing new ideas, networks and • Institute's programming is evaluated highly in terms of learning 
INSTITUTE action and networking opportunities for research and practice 
DEMONSTRATES RICH, 
SKILLED CAPACITY TO • Communicate through various mediums • Appearance of innovative approaches to social innovation that 

CONVENE, FACILITATE in support of learning events/activities have been directly stimulated by Institute activities 

DIALOGUE, GENERATE 

>-0\ 
tv 

22 



> 
0\ 
W 
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KNOWLEDGE, 
COMMUNICATE AND 
BUILD VIBRANT 
NETWORKS ABOUT 
SOCIAL INNOVATION 
SUSTAINABILITY FOR • Relationships that include potential for • Funding for research, staff, facilities, communications, and 
THE INSTITUTE funding opportunities are actively programming is secured through partnerships with the public 

developed by Institute leaders as well as sector, private corporations and foundation support 
in collaboration with UW Development 
Office and the SiG national partners 
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8. Facilities 

8.1. Existing Space I Facilities 
The SiG@Waterloo unit is currently located in leased space at the former Public 
Utilities Building in downtown Kitchener, 195 King Street West - suite 202. In 
addition, Dr. Westley currently has an office on campus in the Modern Languages 
building. 

8.2. Required Space I Facilities 
The Institute will operate as both a virtual and place-based organization taking 
advantage of existing facilities. The Institute does not have a goal of centralizing its 
membership, but rather gains strategically from the fact that its members are 
deeply involved in their own disciplines, Faculties, institutions and organizations. 
Core functions will continue to be maintained at the present location of 
SiG@Waterloo until the expiration of the current lease. Over the next three years, 
required space off and/or on campus will be discussed and confirmed for 
subsequent years. 

9. Financial Resources 

9.1. Operating Budget 
Listed below is the annual operating expenses budgeted and fully funded through a 
grant from the J.W. McConnell Foundation for 2010-11 and 2011-12. 

Salaries and Benefits 
Institute Director 
Assoc. Director, Programs & Partnerships 
Office Manager 
Program Coordinator 
Communication/Events Coordinator 
External Consultants (\Neb Accounting, etc) 

Total: Salaries and Benefits 
Travel 
Supplies, Communication, Equipment 
Graduate Students 

Honorariums 
Expenses, Travel 
Professional Develo ment 

Total: Graduate Students 
Convenin SiG National Partners 
Programming 

Graduate/Professional Curriculum Design 
Support 

(Convene focus groups, marketing, technical 
consultation for online module delivery) 

Workshop Series Development 
University Innovation/Knowledge Integration 

500,000 
30,000 
30,000 

126,000 
6,000 

10,000 
142,000 

5,000 
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Scenario Thinking Exercise/Experiments 
Case Study Development/Publishing Activities 
Youth Initiatives 

Total: Programming 
Contingency 
UW Administration Fee 

117,500 
30,000 
87,250 

Expenses for the subsequentfive years of the Institute's operation (Le., 2012 ·13 to 
2017-18) are anticipated to remain similar but to evolve and change as the work of the 
Institute continues to develop. The University will assume the salary and benefit costs for 
Dr. Westley at the completion of the McConnell grant; UW staff complements and 
programming expenses are dependant upon funding and therefore will be reviewed 
within the next two years. The Institute will seek funding to cover expenses for 
subsequent years of operation, from foundations, government agencies, and the private 
sector. 

9.2. Strategies for Long-Term Sustainability 
As part of the planning and development activities associated with SIG@Waterloo 
and its evolution into the Waterloo Institute for Social Innovation and Resilience, 
strategic plans have been evolving related to long-term financial support in 
collaboration with both the SiG National Partnership and the UW Development 
Office. Plans for on-going and active exploration of long-term financial support of 
the Institute are already underway. Established and evolving relationships with high 
potential for a financial partnership include the following: 

• On-going, close connection with the McConnell Foundation who have now 
set 'social innovation' as the cornerstone of their foundation's activities 

• Series of conversations and shared event participation with SSHRC staff and 
senior administration - SSHRC President, Chad Gaffield, is very aware of 
SiG@Waterloo and has recently asked to meet with Dr. Westley in Spring '10 

• Series of conversations and shared event participation with HRSD senior 
staff, centering on their interest in education and university-community 
partnerships for social innovation 

10. Statements of Sanction and Commitment 

SIG@Waterloo has been operational since September 2007 and the formal 
relationships that already exist with the Library and other UW service departments, 
and any additional support requirements will continue for the new Institute. Letters 
of support have been received from: 

Ken Coates, Dean of Faculty of Arts 
Deep Saini, Dean of Faculty of Environment 
Tim Draimin, Executive Director of Social Innovation Generation 

See Appendix C for full letters of support. 
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>-sociat innovation 
generation 
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Attention: University of Waterloo, Senate Graduate and Research Council 

Dear Council Members, 

April 27, 2010 

On behalf of the Social Innovation Generation {SiG} national partnership, I wish to 
convey my full support for the creation of the Centre for Social Innovation and Resilience at the 
University of Waterloo. The University of Waterloo has been a key partner in the ongoing SiG 
collaboration and our efforts to address Canada's social and ecological challenges by creating a 
culture of continuous social innovation. As a collaboration, our ultimate goal is to support 
whole system change through changing the broader economic, cultural and policy context in 
Canada to allow social innovations to flourish. Our University of Waterloo node, SiG@Waterloo, 
plays a key role in generating new knowledge and in educating various players about the 
complexity of our world and how to design strategic interventions for significant social change. 

Over the past two years, SiG@Waterloo has made meaningful connections with the 
social innovation interests evident at the Public Policy Forum of Canada and the Policy Research 
Initiative, as well as the Canadian Index on Well-Being. A further example of their demonstrated 
capacity for impact, are their well-researched and written case studies which have supported 
our efforts to educate and advocate for a national social finance strategy. The further 
formalization of a social innovation research and education agenda at the University of 
Waterloo through the establishment of a Centre will not only raise the profile of social 
innovation in Canada, but will positively affect the attainment of our collective goals and 
enhance relationships with a variety of key national and international partners. 
We are excited to witness the evolution of the SiG node to an increasingly relevant and 
institutionalized entity at the University of Waterloo. This would seem in keeping with your 
university's reputation as the most innovative in the country! I, and all of our SiG partners, 
encourage your approval and support of the creation ofthe Centre for Social Innovation and 
Resilience and we sincerely look forward to our continued relationship with the University of 
Waterloo. 

With Best Wishes, 

Tim Draimin 
Executive Director, Social Innovation Generation 
tim@sigeneration.ca 
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University of Waterloo 
SENATE UNDERGRADUATE COUNCIL 

Report to Senate 
November 15,2010 

Senate Undergraduate Council met on October 12,2010 and agreed to forward the following items to Senate for 
approval and information, as indicated below [further details may be obtained at: 
www.secretariat.uwaterloo.ca/Committees/senate/ugc.htm]. 

FOR APPROVAL 

CALENDAR DATES 

1. Motion: Council recommends approval ofthe 2011-12 calendar dates as provided in attachment #1. 

UNDERGRADUATE ADMISSION REQUIREMENTS 

2. Motion: Council recommends approval of the undergraduate admission requirements for 2012 as 
detailed in attachment #2. 

NEW ACADEMIC PLANS [effective September 1,2011] 

~ Faculty of Mathematics 
Mathematical Optimization 
Operations Research Specialization and Business Specialization 

3. Motion: To create two new specializations as provided below: 

a) Operations Research Specialization 

All of 

CO 351 Network Flow Theory 
CS 234 Data Types and Structures 
STAT 331 Applied Linear Models 
STAT 333 Applied Probability 
(if CO 355 is taken, CO 351 may be replaced by one of CO 450-471) 

Two of 

AFM 102 Introduction to Managerial Accounting 
ECON 102 Introduction to Macroeconomics 
MSCI 311 Organizational Design and Technology 
MSCI 432 Production and Service Operations Management 

One additional course chosen from 

AMATH 250 Introduction to Differential Equations 
CO 487/CM 432 Applied Cryptography 
CS 338 Computer Applications in Business: Databases 
CS 430 Applications Software Engineering 
STAT 332 Sampling and Experimental Design 
STAT 433 Stochastic Processes 
STAT 435 Statistical Methods for Process Improvements 
STAT 443 Forecasting 

Five additional non-math courses (2.5 units). 
Two additional math courses (1.0 units). 
Four additional free choice courses (2.0 units). 

b) Business Specialization 

All of 

ACTSC 371 Corporate Finance 1 A76 
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AFM 102 Introduction to Managerial Accounting 
BUS 111 W Introduction to Business Organization 
BUS 121 W Functional Areas of the Organization 
BUS 352W Introduction to Marketing Management 
BUS 481 W Business Policy 1 
CS 338 Computer Applications in Business: Databases 
ECON 102 Introduction to Macroeconomics 
MSCI 432 Production and Service Operations Management 
STAT 371 Statistics for Business 1 
STAT 372 Statistics for Business 2 

Two additional courses chosen from 

AMA TH 350 Differential Equations for Business and Economics 
BUS 435W Supply Chain Management 
BUS 445W Information Systems for Supply Chain Management 
BUS 455W Information Systems for Supply Chain Management 
BUS 485W Environmental Management for Operations 
CM 461 /ST A T 440 Computational Inference 
CM 462/STAT 442 Data Visualization 
CM 464/ST A T 444 Statistical Learning - Function Estimation 
CS 230 Introduction to Computers and Computer Systems 
CS 234 Data Types and Structures 
MSCI 311 Organizational Design and Technology 
MSCI 421 Strategic Management of Technology 
MSCI 423 Managing New Product and Process Innovation 
MSCI 436 Decision Support Systems 
STAT 435 Statistical Methods for Process Improvements 

Five additional free-choice courses (2.5 units). 

Notes 
1. The Mathematical Optimization Business Specialization cannot be combined with any other 

business or accounting plan. 
2. Students may replace the computer science courses listed above with the corresponding 

courses available to honours computer science major students. 

Rationale: The addition ofthe Business Specialization aligns the plan more closely with the 
already popular math/business plan. It is expected that more students will now see this area as 
attractive. The Operations Research Specialization is designed for more mathematically oriented 
students; those who may be considering graduate school or who are interested in a double major 
with another math faculty departmental major. 

ACADEMIC PLAN CHANGES 

~ Faculty of Engineering [effective September 1,2011] 
BASc and BSE Specific Degree Requirements 
Promotion 

4. Motion: To approve the changes to these degree plan requirements as provided below: 

To modify the lA rules so that lA students have the same requirements as upper year students 
(60% average and up to two failures). Lower averages will result in repeat term, or worse. In 
addition, to modify the promotion rules to allow students to take a combination of reduced load 
terms, thereby completing lA in two partial terms. 

Rationale: In winter 2009 a Faculty of Engineering taskforce on first year performance reported 
with 25 recommendations as to how the faculty could improve the success of first year students. A 
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key point of several of these recommendations was to alter promotion rules. Currently, the faculty 
has a safety net for 1 A students that is based on the experience that, in the past, some students had 
difficulty transitioning to university. The current promotion rules provide for progression even with 
an average lower than in upper years. The proposed change makes the requirements consistent 
through all years. 

In the years following the double cohort it became clear that the students' needs had changed. In 
addition, it was determined that there were more students arriving with various special needs. As a 
result, the proposed changes will permit students to take their lA term as two partial load terms. This 
is a major step for engineering with respect to the cohort model of progression. In the past, students 
who may have wanted to drop one or two courses to focus on the remainder had to be told that only a 
full load was possible. This could lead to failing one term and passing it the next time. With these 
changes a student will be able to drop up to two courses, be successful in the remaining courses and 
then come back and take the dropped courses (and a study skills course) to complete lA. That is, the 
student will have only passing terms on his/her record rather than a failed first term. 

Management Engineering [effective September 1,2011; and as provided in rationale below] 

5. Motion: To approve the changes to this degree plan as provided below: 

The proposed changes: 

i. Workload adjustment: move MSCI 444 from 2B to 3A and MSCI 346 from 3A to 2B in order 
to expose students to database systems before designing information systems in MSCI 444. 

ii. Introduce a more design-oriented course with a lab component in the core program by 
replacing MSCI 432 with MSCI 334 in the 3A term. 

iii. Remove the lab component ofMSCI 332 to reduce the lab load in the 3B term which 
currently has three labs. A new course, MSCI 334, introduced in the 3A term will have a lab 
component to make up for this. 

iv. The 4A core course MSCI 453 is inactivated and replaced with a new course MSCI 445. 

v. A 4B core course MSCI 423 is removed from core and added to the elective list 2 and an 
elective is then added to the 4B term. 

vi. The introduction of additional electives to the upper year of the program, and revisions to 
elective lists 1 and 2. 

Rationale: Preparation for an accreditation visit revealed issues with the program which the proposed 
changes address. The addition of electives in the upper year of the program will help students find more 
conflict-free courses and provide a wider array of elective choices. Although the changes are proposed 
for the 2011-2012 calendar, implementation is desired as follows: items i, ii and revisions to elective list 
1 will affect the cohort who entered in 2009 and onward; item iii will affect the cohort who entered in 
2008 and onward; items iv, v, and vi will affect the cohort who entered in 2007 and onward. 

~Faculty of Mathematics [effective September 1,2011] 
Renaming Operations Research to Mathematical Optimization & revision to plan requirements 

6. Motion: To change the name of the operations research plan to mathematical optimization and revise the 
plan's requirements as provided below [bold = new text; strikeout = deleted text]: 

Mathematical Optimization 

In conjunction with the common degree requirements in Table I in "Degree Requirements," this 
plan requires at least 26 math courses. These overall requirements must include the faculty core 
courses outlined in Table II in "Degree Requirements" and the following courses: 

One of 

CO 250/CM 340 Introduction to Optimization 
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CO 355 Mathematical Optimization 

All of 

MATH 237 Calculus 3 for Honours Mathematics or MATH 247 Calculus 3 (Advanced Level) 
MATH 239 Introduction to Combinatorics or MATH 249 Introduction to Combinatorics 
(Advanced Level) 
AMATH 242/CM 2711CS 371 Introduction to Computational Mathematics or CS 370 Numerical 
Computation 
CO 351 NehYork FlO'.", Theory 
CO 370lCM 443 Deterministic OR Models 
CS 234 Data Types and Structures 
CS 330 Management Information Systems or CS 490 Information Systems Management 
STAT 331 Applied Linear Models 
STAT 333 Applied Probability 
STAT 340 Computer Simulation of Complex Systems 
(If CO 355 is taken, one of CO 450 471 may be taken instead of CO 351.) 

Four of 

AMATH 250 Introduction to Differential Equations 
CO 342 Introduction to Graph Theory 
CO 367/CM 442 Nonlinear Optimization 
CO 372 Portfolio Optimization Models 
CO 450 Combinatorial Optimization 
CO 452 Integer Programming 
CO 453 Net'Nork Design 
CO 454 Scheduling 
CO 456 Introduction to Game Theory 
CO 463 Conve)" Optimization and Analysis 
CO 466 Continuous Optimization 
CO 4 71 Semidefinite Optimization 
CO 487/CM 432 Applied Cryptography 
CS 338 Computer Applications in Business: Databases 
CS 430 Applications Software Engineering 
CS 432 Business Systems Analysis 
STAT 332 Sampling and Experimental Design 
STAT 433 Stochastic Processes 
STAT 435 Statistical Methods for Process Improvements 
STAT 443 Forecasting 

All of 

AFM 101 Introduction to Financial Accounting 
ECON 101 Introduction to Microeconomics 
MSCI 211 Organizational Behaviour 

v.vo of 

AFM 102 Introduction to Managerial /\ccounting 
EC01'l' 102 Introduction to Macroeconomics 
MSCI 311 Organizational Design and Technology 
MSCI 432 Production and Service Operations Management 

Recommended 

ARBUS 302/ECON 344 Marketing: Principles of Marketing and Consumer Economics 
BUS 352W Introduction to Marketing Management 
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SPCOM 223 Public Speaking 
(B US 352 W is CTjJered by Wilfrid Laurier's School afBusiness and Economics.) 

Students enrolled in a double honours plan in Computer Science and Operations Research must 
replace the Computer Science courses listed above '.vith the equivalent courses required by 
Honours Computer Science major students. 

Three additional courses chosen from 

CO 342 Introduction to Graph Theory 
CO 351 Network Flow Theory 
CO 353/CM 441 Computational Discrete Optimization 
CO 367/CM 442 Nonlinear Optimization 
CO 372 Portfolio Optimization Models 
CO 450 Combinatorial Optimization 
CO 452 Integer Programming 
CO 453 Network Design 
CO 454 Scheduling 
CO 456 Introduction to Game Theory 
CO 463 Convex Optimization and Analysis 
CO 466 Continuous Optimization 
CO 471 Semidefinite Optimization 

In addition to the above, students must complete the requirements for one ofthe specializations. 

Note: No course that is used to satisfy the requirements above can be used to satisfy any of 
the requirements for a specialization. 

Rationale: The field of operations research is an important growing area in industry, it is a strength 
ofthe faculty and it should appeal to a large number of math/business students, but it has so far 
failed to accomplish this. The renaming of the plan aligns the plan closer to the already popular 
math/business plan. It is expected that more students will now see this area as attractive. The 
specializations are described on page one of this report. 

~Faculty of Science [effective September 1,2011] 
Joint Honours Academic Plans with Science 

7. Motion: To approve the changes to the science faculty's joint honours plans as provided below [strikeout = 
deleted text; underline = new text where other text has been deleted; note: the remaining text is all new]: 

Students from any UW faculty outside of the Faculty of Science may elect to pursue ajoint 
honours degree with their home department! faculty and science. There are two types of joint 
honours plans with science plans: (1) Joint Honours Arts Major and Science, and (2) Joint Honours 
X with Science discipline Y, where X can be any non-science honours plan, and Y is one of the 
four science disciplines (biology, chemistry, earth sciences, or physics). 

The requirements listed below apply to all non-science students admitted to the science portion of joint 
with science plans. Students must meet requirements of both plans as stated in the calendar and should be 
aware that completion of these plans usually requires more than the normal number of academic terms. 

All joint plans must be approved by the Associate Dean of Science and the appropriate undergraduate 
officer in the student's home department in the non-science faculty. Note that some joint honours 
academic plans may not be permissible if there is an excessive amount of double-counting of courses. 
Students are advised to consult with the appropriate advisors prior to enrollment in courses associated 
with the joint plan. 

Admission to ajoint honours academic plan will occur no earlier than year two. Students must be 
in a satisfactory or better standing in their honours program prior to admission. 
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Joint Honours Arts Major and Science (BA) 
In order to get this degree, a student must complete all of the requirements for an honours BA plus 
the following requirements for the Faculty of Science with a minimum average of 60% in the 
required science and mathematics courses. 

1. 1.0 unit from the Faculty of Mathematics. The following cannot be counted as credits towards 
a joint science degree: MATH 103 or any MTHEL courses. 

2. Two of the following year one sequences*: 
a) Two 100- or 200-level BIOL courses plus the associated labs; 
b) CHEM 1201123 plus the associated labs; 
c) EARTH 1211122 plus the associated labs; 
d) One ofPHYS Ill, 121, 115 and One ofPHYS 112, 122, 125 PINS 1111112, or 1211122, or 
ill/ill plus the associated labs. 

3.4.0 lecture units (8 courses) plus associated labs from biology, chemistry, earth sciences, 
physics, or science (except SCI 237 and 250) at the 200-,300-, or 400-level. 

4. No more than 1.0 SCI-labelled unit may be used towards the joint degree. 

*Note: Any 100-level BIOL courses not required to meet the first-year science requirement will be 
counted as 200-level BIOL courses, except BIOL 112. 

(The joint plan will have to be approved by' the Associate Dean of Science and the Undergraduate 
Officer of the Joint Honours department in Arts.) 

This will require a total of7.0 science lecture units (14 courses) plus any associated lab units.fef..#le 
labs '""hich "vill have to be done but ',,,,hieh will not be included in the 7.0 Faculty of Science units. 

It would still be possible for a A student enrolled in a joint honours arts major and science (BA) 
plan can te earn a minor in any of the science subjects. Thus, a student could get a "BA, Honours X 
and Science" or "BA, Honours X and Science (Biology Minor)." 

It is highly unlikely that the requirements for an honours BA and the joint Science degree could be 
done in g terms. 

Joint Honours X with Biology 
Admission into this plan requires an overall average of 65% in the student's home academic plan. 
Continuation within the joint plan is contingent upon maintaining an overall average of 60% in 
biology courses, as well as meeting the requirements oftheir home faculty academic plan. 

The successful completion of the Joint Honours X with Biology plan requires the following: 

l.CHEM 120, 120L, 123, 123L (or their equivalents) 

2.6.5 BIOL lecture units excluding BIOL 112,4.0 of which must be at the 300- or 400-1evel 

NOTE: Students may elect to substitute one or two biology courses with CHEM 266/266L and CHEM 
237/237L, provided that they are not required courses in their home department/faculty academic plan. 

Any BIOL course required for a student's home department/faculty academic plan cannot be 
counted toward completion of the biology joint honours plan. If a student's home academic plan 
includes CHEM 120, 120L and CHEM 123, 123L as required courses, 7.5 BIOL lecture units will 
be required to complete the Joint Honours X with Biology plan. 

Joint Honours X with Chemistry 
Continuation in this plan is contingent upon maintaining an overall average of 60% in the 
chemistry courses, as well as meeting the requirements of their home faculty academic plan. 

The successful completion of the Joint Honours X with Chemistry plan requires the following: 

l.CHEM 120, 120L, 123, 123L (or equivalents) 

2. CHEM 140L, 209 
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3.Any two of the following sequences 

a. CHEM 212,310, 310L, 313, 313L* 
b. CHEM 220, 220L, 221, 224L, 323 
c. CHEM 233, 331, 335L, 357** 
d. CHEM 250L, 254, 350, 350L, 356* 
e. CHEM 264, 265, 265L, 360, 360L 

4. Five additional 300- or 400- level CHEM lecture units (2.5 units) 

*For sequences "a" and "d", students are advised to take first-year calculus (e.g. MATH 127 and 
MATH 128) and first-year physics (e.g. PHYS 111 or 121; and PHYS 112 or 122). 
**Students choosing sequence "c" should also choose sequence "e", because CHEM 264 and 265 
are prerequisites for CHEM 233 and 331, respectively. 

Joint Honours X with Earth Sciences 
Continuation within this plan is contingent upon maintaining an overall average of 60% in the 
EARTH courses, as well as meeting the requirements of the home faculty academic plan*. 

The successful completion of the Joint Honours X with Earth Sciences plan requires the following: 

1.EARTH 121,121L, 122, 122L 

2.PHYS 111,IIILorPHYS 121, 121L 

3.CHEM 120, 120L, 123, 123L (or equivalents) 

4.MATH 127 (or equivalent) 

5.STAT 202 (or equivalent) 

6. Three of EARTH 123,221,231,232,235, 238, 260 (1.5 units) 

7. Two additional200-level EARTH electives (1.0 unit) 

8. Two 200-level or higher EARTH electives (1.0 unit) 

9.Six EARTH 300- or 400-level electives (3.0 units) 

NOTE: *This joint plan is not open to students enrolled in geological engineering. Any EARTH 
course required for a student's home depaltment/faculty plan cannot be counted towards 
completion of the joint honours with earth sciences plan, with the exception of the required non­
EARTH courses. If a student's home academic plan requires any of the non-EARTH courses, 
additional courses must be taken as substitutes and must be approved by an earth sciences advisor. 

Joint Honours X with Physics 
Admission into this plan requires an overall average of65% in the student's home academic plan. 
Continuation within this plan is contingent upon maintaining an overall average of 60% in the 
required PHYS courses, as well as meeting the requirements oftheir home faculty academic plan. 
In addition, students must have an average of at least 65% in the lecture courses PHYS 121, 122, 
124, MATH 114, 127, 128 (or equivalents) in order to continue in this joint plan. 

The successful completion of the Joint Honours X with Physics plan requires the following: 

1.MATH 114, 127, 128,227,228 

2. PHYS 121, 131 L , 122, 122L, 124, 132L, 232L, 234, 236, 242, 242L, 256, 256L, 260L, 263, 
334,342,358,359,360A,363,364,365 

3.0ne elective 300- or 400-level PHYS lab (0.25 unit) 

4. Three 400-level PHYS courses (1.5 units) 

NOTE: Any PHYS course required for a student's home department/faculty academic plan cannot be 
counted towards completion of the physics joint honours plan. If a student's home academic plan 
includes any of the courses listed above, with the exception ofPHYS 121,122, MATH 114, 127, 128, 
227 and 228, additional PHYS courses are required so that a total of9.0 dedicated lecture units and 
2.0 lab units ofPHYS courses are taken to complete the Joint Honours X with Physics plan. 
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Rationale: The revised joint honours plans will allow non-science students to pursue a science 
discipline and eam a credential more substantial than a minor (typically 5.0 units) in that discipline. The 
structured requirements described for each discipline emerge following establishment of a solid 
foundation, which in some cases also includes core subjects from mathematics (e.g., joint X with earth 
sciences). The proposed plans will satisfy a persistent demand from high-achieving students in other 
faculties who wish to develop awareness and competency in a science discipline. 

CHANGES TO FACULTY REGULATIONS [effective September 1,2011] 

~ Faculty of Mathematics 
Course Load Policy 

8. Motion: To approve the deletion of the mathematics course load policy: 

Students viith a CAY < 60% or \-'>'hose excluded units mweed half their non excluded passed units 
(such students would normally be on "Academic Probation" or in "Marginal Standing") are 
restricted to a course load ma)dmum of 2.25 units for the subsequent academic term. 

Rationale: The faculty cannot enforce this regulation, so requests that it be deleted. 

Grade Appeals 

9. Motion: To approve the deletion ofthe mathematics grade appeals policy: 

A student may find that the grade received for a course is significantly lo',ver than anticipated 
following the final m(am. In this situation, the student may informally ask the instructor to check 
the calculation of the final grade. If questions concerning a grade cannot be resolved informally, a 
student may request to have the final exam re marked by submitting a "Math Faculty Grade 
Appeal" form to the Mathematics Undergraduate Office. These forms may be obtained from the 
Mathematics Undergraduate Office. As part of this process, the student may ask to see a copy of 
his/her final exam. 

It should be noted that failing grades are automatically revie"ved by the instructor, and in a 
multisection course the examinations are marked in common by all instructors so that students in 
all sections are treated on a common basis. Students should be a\'>'are that a grade may decrease as a 
result of a request for a re marlc. 

If, follmving a grade appeal, a student has serious concerns about ho\-,>, his/her grade \-vas assigned, 
the student should discuss the matter with the Associate Dean for Undergraduate Studies. In such a 
situation, university Policy 70 permits a student to request a formal reassessment. 

Rationale: This regulation does not agree with current practice (grade reassessments are handled under 
Policy 70), so the faculty requests that it be deleted. 

~FOR INFORMATION 

RE: Motion 5 in the September 20, 2010 report to Senate 

From the minutes of the September 20, 2010 Senate meeting: 

Late Penalties, Engineering. Senate heard a motion to approve the recommended new text for 
inclusion in the engineering and architecture section of the undergraduate calendar. 

Guild and Hipel. 

Following discussion where senators heard various views expressed including that 
notwithstanding that such information is in engineering regulations and therefore 'on the books, ' 
students may overlook such information; late penalties should be made explicit in all course 
syllabi as has been previously prescribed by Senate; that as many high school students are not 
familiar with 'late' penalties, such penalties need to be clearly communicated; where professors A83 
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do not adhere to the foregoing policy, students should not incur a late penalty. 

Senate heard a motion to amend the motion to read: "Instructors will specify late penalties in 
the course syllabus. " 

Shah and Khalid. Defeated: 20 yeas; 29 nays. 

Senate heard a motion to refer motion 5 to Senate Undergraduate Council. 

Freeman and Dea. Carried. 

With regard to Senate referring this motion back to council, council in turn referred the motion to 
the Faculty of Engineering. 

Academic Program Review Report 

Nanotechnology Engineering - See attachment #3. 

Curricular modifications 

page 9 

On behalf of Senate, council approved changes to academic plans, new courses, course changes and 
course inactivations for the faculties of: arts (economics, history, overlapping content table for statistics 
and research methods courses, peace and conflict studies, political science, Spanish); engineering 
(chemical engineering, civil engineering, computer engineering and electrical engineering, general 
engineering, management engineering, management sciences, mechanical engineering, mechatronics 
engineering, nanotechnology engineering); engineering and mathematics (software engineering); 
environment (environment and resource studies, environmental studies, international development, 
planning); mathematics (accounting and financial management, actuarial science, business 
administration and mathematics double degree, combinatorics and optimization, computational 
mathematics, computer science, mathematics, pure mathematics, statistics, teaching option); and 
science (biology, biotechnology/economics, science and business). 

New Undergraduate Awards for 2010/11 

Entrance Scholarships/Awards/Bursaries: 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

Peter Olufemi Adeniyi Entrance Scholarship in Geography & Environmental Management 
Linda Behnke Entrance Scholarship in Mathematics 
Karen Cheng Memorial Entrance Scholarship 
Ivor Chow Entrance Scholarship in Mathematics for Students from Asia 
Lan Wong Chu Entrance Scholarship 
Robert M. Griffin Entrance Award 
Michael Houston Memorial Scholarship 
David Johnston International Student Scholarships 
Dominic Leung Entrance Scholarship 
Project Hero Award 
Devindra Shah Entrance Scholarship in Mathematics 

Upper-Year Scholarships/Awards/Bursaries: 

• Jeffrey Aho Memorial Award 
• AMD Engineering Scholarships 
• Sandra Burt Essay Award 
• Classical Studies Prize in Visual/Material Culture 
• Gage-Babcock 4th Year Fire Safety Award 
• David Johnston Waterloo Awards for Refugee Students 
• Richard (Rick) Matzeg Memorial Scholarship 
• Walter Metzger Memorial Awards 
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• 
• 
• 

• 

OARAISummerhil1 Award 
Pfizer Interprofessional Health Care Award 
"Proudly She Marched" - Jocelyn Cowan Scholarship 
Catharine Scott Federation Orientation Committee Leader Award 
Spanish and Latin American Studies Outstanding Research Essay Prize 
Judy Wubnig Undergraduate Essay Prize in Philosophy 

Athletic Awards: 

Dr. Stephen Garrett Athletic Excellence Award 
• Kitchener-Conestoga Rotary Club Athletic Excellence Award 

Ikjj Geoff McBoyle 
October 22, 2010 Associate Vice-President, Academic 

page 10 
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Needles Hall, 2022 
Telephone: (519)888-4567, x 32263 
Fax: (519) 746-2882 
Email: klavigne@uwaterloo.ca 

Memo 
To: Senate 

From: Ken Lavigne, Registrar 

cc: Carmen Roecker 

Date: November 2,2010 

Re: 2011-2012 Calendar Dates 

Senate Undergraduate Council 
Report to Senate- November 15,2010 

Attachment #1 

Attached are the proposed dates for 2011-2012. They reflect all specifications in the 
Guidelines for Establishing Calendar Dates. 

Motion: That Senate approve the proposed 2011-2012 calendar dates. 
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Academic Calendar Dates, 2011-2012 
The following symbols and abbreviations are used throughout this table: 
• Days a/the week: (M) Monday, (T) Tuesday, (W) Wednesday, (Th) Thursday, (F) Friday, (S) Saturday, 

(U) Sunday 
• NIA - Not Applicable 

Fall 2011 Winter 2012 Spring 2012 

Co-operative Work Aug. 29 
Jan. 2 (M) Apr. 30 (M) 

Term Begins * (M) 

Lectures Begin 
Sept. 12 Jan. 3 (T) 

May 1 (T) 
(M) 

Reading Week N/A Feb. 20-24 N/A 
(M-F) 

Convocation 
Oct. 22 N/A June 13-16 
(S) (W-S) 

Lectures End 
Dec. 5 

Apr.2(M) July 25 (W) 
(M) 

Pre-Examination Dec. 6,7 Apr. 3-6 July 26-29 
Study Days (T,W) (T-F) (Th-U) 
On-Campus 

Dec. 8 
Examinations 

(Th) 
Apr.7 (S) July 30 (M) 

Begin 
On-line Class Dec. 9,10 Apr. 13,14 

Aug. 3,4 (F,S) 
Examination Days (F,S) (F,S) 
On-Campus Dec. 

Apr. 21 (S) Aug. 10 (F) 
Examinations End 22(Th) 
Grades Due)( N/A N/A 
Co-operative Work Dec. 23 

Apr. 27 (F) Aug. 24 
Term Ends * (F) 

Teaching days 60 60 60 

Pre examination 
2 4 4 

study days 

Examination days 13 13 11 

* Actual dates may vary depending on employer or student requirements . 

• Page 2 
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Needles Hall, 2022 
Telephone: (519) 888-4567, ext. 32265 
Fax: (519) 746-2882 
Email: nweiner@uwaterloo.ca 

MenlO 
To: Senate Undergraduate Council (For approval) 

From: Nancy Weiner, Associate Registrar, Admissions 

Date: October 12, 2010 

Re: Undergraduate Admission Requirements for 2012 

Senate Undergraduate Council 
Report to Senate - November 15,2010 
Attachment #2 

For your consideration and approval, changes to the 2012 admission requirements for the following 
programs: 

1. Faculty of Arts: 
Add new program - Honours Global Business and Digital Arts - Regular 

2012 admission course requirements: 

• Any Grade 12 U English. A final grade of at least 75% is required. 
• Five other U or M courses. 

2012 recommended courses: 

• Grade 12 U Mathematics of Data Management 

Rationale: 

Global Business and Digital Arts program along with the admission requirements was passed at 
Senate April 20, 2009 and has now received approval by the province. The new program will be 
launched for new admits beginning in September 2012 entry. 

2. Faculty of Environment: 
Knowledge Integration - Regular 

Current 2011 admission course requirements: 

• Any Grade 12 U English. A final grade of at least 75% is normally required. 
• Any Grade 12 U Science. 
• Any Grade 12 U Mathematics. 
• Three other U or M courses. 

Revised 2012 admission course requirements: 

• Any Grade 12 U English. A final grade of at least 75% is normally required. 
• Any Grade 12 U Science. A final grade of at least 75% is normally required. 
• Any Grade 12 U Mathematics. A final grade of at least 75% is normally required. 
• Three other U or M courses. 
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Applied Health Sciences 

All Programs All programs require six 
Grade 12 U or M courses 
including specified 
courses. 

Health Studies • Biology • Advanced Functions Special consideration is given on the 
Regular and Co-op • Chemistry · English (ENG4U) basis of strength in Biology and 

A final grade of at Chemistry. Those not admitted to 
least 70% is normally For students considering the co-op program are automatically 
required in each of the Pre-Health considered for the corresponding 
the above required Professions regular program. The first co-op 
courses. Specialization: work tenm begins in Year Two. 

· Additional U or M • Advanced Functions 
courses for a total · English (ENG4U) 
of six · Physics 

Kinesiology · Advanced Functions Special consideration is given on the 
Regular and Co-op · Chemistry basis of strength in Advanced 

· One of Biology or Functions, Chemistry, and Biology or 
Physics Physics. 
A final grade of at 
least 70% is normally Those not admitted to the co-op 
required in each of program are automatically 
the above required considered for the corresponding 
courses. regular program. The first co-op 

· Additional U or M Admission work term begins in Year Two. 
courses for a total Information Form 

of six (AIF) is required. 

Recreation and • Any Grade 12 U For all students: Applicants should be aware that, 
Leisure Studies English • one Grade 12 U or M although this is a social science 
Regular and Co-op A final grade of at course from Arts, program, courses in research 

least 70% is nonmally Business Studies, methods and statistics are included 
required. Canadian and World in the curriculum. Writing skills are 

• Additional U or M Studies, Classical important. Involvement in extra-
courses for a total Studies, French as a curricular activities is an important 
of six Second Language, factor in admission decisions. Those 

Interdisciplinary not admitted to the co-op program 
Studies, International are automatically considered for the 
Languages, or Social corresponding regular program. 
Sciences and Limited admission to co-op is also 
Humanities courses available in Year Two. The first co-op 

work tenm begins in Year Two. 
For students considering 
the Therapeutic 
Recreation program: 
• Biology or Exercise 

Science 

For students considering 
the Recreation and 
Business program: 

• Grade 12 M Principles 
of Financial 
Accounting 
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Arts 

Arts (All Programs) 

Honours Arts Regular 

Arts and Business 
Regular and Co-op 

Studies Regular 
Renison University 
College 

including a 
12 U English. 

For Social Science 
programs such as 
Anth,·nn,nl"mf· Economics; 
Geography and 
Environmental 

rement for all Arts Management; Political 
loroar·anls specified Psychology; 

a final grade of a(II"'!XLlalilry, Marriage, and 
70% in any Grade Family Studies; Social 

12 U English is required. Development Studies; or 
Sociology: 

requirement for all Arts 
programs specified 
above, a final grade of 
least 70% in any Grade 
12 U English is required. 

• Mathematics of Data 
Management 

When the Admissions Committee 
considers an application individually, 
it bases its decision on the overall 
average, the English grade, and 
information provided on the 
Admission Information Form. 
If Grade 12 courses are repeated, 
the highest grade attained will be 
used for making admission decisions. 
Renison University College and 
St. Jerome's University have the same 
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Accounting 
and Financial 
Management -
Financial 
Management Co-op 

Accounting 
and Financial 
Management -
Public Accounting 
Co-op 

Independent 
Studies Regular 

Computing and 
Financial 
Management Co-op 

grade of at least 
75% is required. 

• Advanced Functions 
• Calculus and Vectors 
• Three other U or M 

courses 

In addition to the 
requirement for all Arts 
programs, a final 
grade of at least 
70% in any Grade 12 U 
English is required. 

• Calculus and Vectors 
• Any Grade 12 U 

English. A final 
grade of at least 
75% is required. 

• One other Grade 12 U 
course 

• Two other U or M 
courses 

of Financial 
Accounting is strongly 
recommended 

• Grade 12 U 
Mathematics of Data 
is stronlgy 
recommended 

to Computer Science 
• Grade 12 M Principles 

of Financial 
Accounting 

Form (AIF) is required the Accounting and Financial 
Management Admissions 

Accounting and Assignment (AFMAA) on the basis of 
Financial Management grade 11 final marks and any interim 
Admissions or final grade 12 marks available at 
Assignment. the time the AFMAA invite selection 
See notes section. 

Autobiographical 
Letter 

Interview 

Letters of Reference 

occurs. Those selected to complete 
the AFMAA are invited and expected 
to come to the University when 
the Assignment is scheduled. 
Arrangements will be made for 
applicants who cannot write the 
AFMAA on campus. 
Admission is based on secondary 
school or any post-secondary school 
achievement, the results of the 
AFMAA, and the Admission 
Information Form. 

Consideration will be given to 
admission at the Year Two level for 
students who have successfully 
com leted the Year One rere uisites. 

Applicants should be capable of doing 
university-level work on their own and 
should be planning studies that can be 
done at the University of Waterloo. 

Admission Information In addition to a strong academic back-
Form (AIF) which ground, other factors considered in 
includes a teacher the admission process include 
reference. All performance in contests such as the 
applicants are Euclid Mathematics Contest and the 
encouraged to write Canadian Computing Competition, 
the Euclid Mathematic the number and variety of 
Contest. Applicants courses taken, involvement in 
not currently attendin extracurricular activities in the school 
an Ontario Secondary and/or the community, and teacher 
School are strongly recommendations. 
advised to write the 
Euclid contest to Those not offered admission to 
demonstrate that they Computing and Financial Management 

have sufficient 
mathematical 
background. 

The Canadian 
Computing 
Competition is 
recommended. 

may be considered for alternative 
programs in the Faculty of Mathematics. 
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Enaineerina (CO-DO) 

Arch itectu re · English (ENG4U). A · Grade 11 or 12 M Art Interview Applicants are selected for the 
Co-op final grade of at courses interview on the basis of grade 11 

least 75% is normally · Independent arts English precis-writing marks and any interim or final OSS 
required. studies exercise grade 12 marks available at the 

• Advanced Functions · Creative and cultural time interview selection occurs. 

· Calculus and Vectors studies such as visual Portfolio Those selected for an interview are 

· Physics arts and history expected to come to the University. 
A final grade of at Admission Information Admission is based on the results of 
least 70% is normally Form (AIF) is required the interview, the portfolio, the 
required in each of English precis-writing exercise, and 
these courses. secondary school achievement. 

• Two other U or M 
courses 

Chemical • Advanced Functions Admission Information In addition to a strong academic 

Civil · Calculus and Vectors Form (AIF) is required background, other factors which 

Computer · Chemistry will be considered in the admissions 

Electrical · English (ENG4U) process include involvement in extra-

Environmental · Physics curricular activities in school and/or 
Geological A final grade of at in the community; evidence of an .. 
Management least 70% is normally interest in engineering; and strong 
Mechanical required in each of performance in mathematics, science, 

Mechatronics these courses. or engineering-related competitions. 

Nanotechnology · One other U or M 
Systems Design courses Those not offered admission to 

Co-op their first-choice program may be 
considered for other engineering 
programs that they specify on the 
Admission Information Form. 
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Environment 

Environment and · Any Grade 12 U · One Grade 12 U Admission Information Those not admitted to Honours 
Business Co-op English. A final Mathematics Fonm (AIF) Environment and Business Co-op are 

grade of at least · One Grade 12 U automatically considered for 
70% is normally Science Honours Geography and 
required. • Grade 12 M Principles Environmental Management. 

· Five other U or M of Financial 
courses Accounting The first co-op work tenm begins in 

• Analysing Current Year Two. 
Economics Issues 
(where offered) 

Environment and • Any Grade 12 U At least one Grade 12 U Admission Information In accordance with the trans-
Resource Studies English. A final or M course from each of Fonm (AIF) disciplinary nature of ERS, we value 
Regular and Co-op grade of at least · Canadian and World flexibility and breadth of learning 

70% is normally Studies or Social and experience. 
required. Sciences and 

· Five other U or M Humanities or the Arts Those not admitted to the co-op 
courses · Mathematics or program are automatically 

Science considered for the corresponding 
regular program. 

Limited admission to co-op is also 
available in Year Two. The first co-op 
work tenm begins in Year Two. 

Geography and · Any Grade 12 U • One or more Grade 12 Admission Information Those not admitted to Honours 
Aviation Regular English. A final U or M Geography Form (AIF) Geography and Aviation are auto-

grade of at least courses are strongly mati cally considered for Honours 
70% is normally recommended. Program Briefing Geomatics Regular. 
required. · A second Grade 12 U Session 

• A Grade 12 U Mathematics 
Mathematics. A final · Earth and Space Transport Canada 
grade of at least Science Category 1 Medical 
70% is required. Certification 

· Four other U or M 
courses 

Geography and • Any Grade 12 U · One or more Grade 12 Admission Information Those not admitted to the co-op 
Environmental English. A final U or M Geography Fonm (AIF) program are automatically 
Management grade of at least courses are strongly considered for the corresponding 
Regular and Co-op 70% is normally recommended. regular program. 

required. · A Grade 12 U 

• Five other U or M Mathematics Limited admission to co-op is also 
courses • Earth and Space available in Year Two. The first co-op 

Science work term begins in Year Two. 
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Geomatics 
Regular and Co-op 

International 
Development 
Regular 

Knowledge 
Integration 
Regular 

Planning Co-op 

• Any Grade 12 U 
English. A final 
grade of at least 

• A second Grade 12 U Admission Information Those not admitted to the co-op 
Mathematics Form (AIF) program are automatically 

• Grade 11 U Introduction considered for the corresponding 
70% is normally to Computer Science 
required. is highly 

• A Grade 12 U recommended. 
Mathematics. A final • Grade 12 U Computer 
grade of at least 
70% is required. 

• Four other U or M 
courses 

• Any Grade 12 U 
English. A final 
grade of at least 
70% is normally 
required. 

• At least one 
Grade 12 U Science 
or ~1athematics 
course. 
A final grade of at 
least 70% is 
normally required. 

• Four other U or M 
courses 

• Any Grade 12 U 
English. A final 
grade of at least 
75% is normally 

• Three other U or M 
courses 

• Any Grade 12 U 
English. A final 
grade of at least 
75% is required. 

• Five other U or M 
courses 

Science would be an 
asset. 

• At least one Grade 12 
U course in a second 
language 

Grade 12 U or M courses 
from the following: 
• Canadian and World 

Studies 
• Mathematics 
• Science, preferably 

Biology or Earth and 
S ace Science 

Admission Information 
Form (AI F) is required. 

Admission Information 
Form (AI F) is required. 

regular program. 

Limited admission to co-op is also 
available in Year Two. The first co-op 
work term begins in Year Two. 

Admission Information Those not admitted to the co-op 
Form (AI F) program are automatically 

considered for the corresponding 
regular program. 
Limited admission to co-op is also 
available in Year Two. The first co-op 
work term begins in Year Two. 
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Computational 
Mathematics 

Regular and 
Co-op 

Computer Science 
Regular and 
Co-op 

Mathematics 
Regular and 
Co-op 

Mathematics/ 
Chartered 
Accountancy 
Co-op 

Mathematics/ 
Business 
Administration 
Regular and 
Co-op 

Mathematics/ 
Financial 
Analysis and Risk 
Management 
Regular and 
Co-op 

Business 
Administration 

and Mathematics 
Double Degree 
Co-op 

Business 
Administration 
and Computer 
Science Double 

Bioinformatics 
Regular and Co-op 

• Advanced Functions 
• Calculus and Vectors 
• Any Grade 12 U 

English 
• One other Grade 12 U 

course. 
• Two other U or M 

courses. 

• Advanced Functions 
• Calculus and Vectors 
• Chemistry 
• Any Grade 12 U 

English 
• One of Biology or 

Physics 
• One other U or M 

course. 

Admission Information 
Form (AIF) which 
includes a teacher 
reference. All 

Applicants to all applicants are 
programs in Mathematics: encouraged to 
• Grade 11 U Introduction write the Euclid 

to Computer Science Mathematics Contest. 
Applicants not 
currently attending 

Applicants to Mathematics/ an Ontario Secondary 
Chartered Accountancy: School are strongly 
• Grade 12 M Principles advised to write the 

of Financial 
Accounting 

All Mathematics programs are offered 
through the University of Waterloo 
and St. Jerome's University. The 
decision to register at St. Jerome's 
occurs after admission. 

In addition to a strong academic 
background, other factors considered 
in the admissions process include 
performance in contests such as 
the Euclid Mathematics Contest and 
the Canadian Computing Competition, 
the number and variety of courses 
taken, involvement in extracurricular 
activities in the school and/or the 
community, and teacher 
recommendations. 

Those not offered admission to their 
first choice program will be considered 
for other Mathematics programs. 

Euclid Contest to 
demonstrate that 
they have sufficient 
mathematical 
background. The Faculty administers the English 

Language for Academic Studies (ELAS) 
For those applying to program for those with exceptional 
Bioinformatics, mathematics skills who do not meet 
Computer Science, 
Business 
Administration and 
Computer Science 
Double Degree, the 
Canadian Computing 
Competition is 
recommended. 

normal English language requirements. 

Admission to the Mathematics Co-op 
Teaching Option occurs in Year Two 
after successful completion of Year 
One in either Honours Co-op 
Computer Science or Honours Co-op 
Mathematics. 

Honours Business Administration 
and Mathematics Co-op is a double 
degree program offered jointly by 
Wilfrid Laurier University and UW 
leading to BBA and BMath degrees. 

Honours Business Administration 
and Computer Science Co-op is a 
double degree program offered 
jointly by Wilfrid Laurier University 
and UW leading to BBA and BCS 
degrees. 
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Biotechnology I • Biology 
Chartered Accountancy Six Grade 12 U or M • Chemistry 
Co-op include: • Grade 12 M Principles 

of Financial 
Accounting 

Biotechnology I 
Economics Co-op 

Honours Science 
Regular 

• Any Grade 12 U • Biology 
English. A final grade • Chemistry 
of 70% is normally 
required. 

• Chemistry 
• Earth and Space • Advanced Functions 

A final grade of 70% 
is normally required. 

Science 
• Physics Admission 

r.-..;..;==:...-------Ilnformation Form 

Environmental 
Science 
Regular and Co-op 

• Calculus and Vectors • Chemistry 
A final grade of 70% • Earth and Space 
is normally required. Science 

• Physics 

• Chemistry Life Sciences 
Regular and Co-op Two of 

----------1. Biology 

• Physics 

Physical Sciences 
Regular and Co-op 

• Chemistry 

• Earth and Space 
Science 

• Mathematics of Data 
Management 

• Physics 

• Chemistry 
• Earth and Space 

Science 

• Physics 

• Chemistry 

(AlF) is strongly 
recommended. 

Admission Information 

Where an entry program is available 

in both co-op and regular, those not 
admitted to co-op are automatically 
considered for the corresponding 
regular program. 

In some programs, limited admission 
to co-op is possible in Year Two. 

Science and Aviation 
Regular One additional U or M 

course. 
• Earth and Space 

Science 
Form (AlF) is strongly The first co-op work term begins in 
recommended. Year Two for all Faculty of Science 

Science and 
Business Co-op 
(All specializations) 

Optometry 
Regular 

Successful completion 
of at least three full 
years of university­
level science with 

specific course 
requirements. 

• Physics 

• Chemistry 
International 

Program Briefing 
Session. 

Transport Canada 
Category 1 Medical 
Certification 

Admission Information 
Form (AlF) is strongly 

Business Fundamentals recommended. 

• Optometry 
Admissions Test 
(OAT) 

• Autobiographical 
Sketch 

• Essay 
• Optometrist and 

Academic 
References 

students. 

Please refer to the School of 
Optometry website regarding 
required and recommended 
university-level courses. 
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Pharmacy Co-op 

pharmacy Co-op Successful completion · Pharmacy Please refer to the School of Pharmacy 
of at least two full Admission Profile website regarding admission averages 
years of university- · Letter of Reference and required university-level courses. 
level science with Fonm 
specific course • Interview Secondary School applicants applying 
requirements. • Reading to Honours Science or Honours Life 

Comprehension/ Sciences may also be considered for 
Writing Test conditional admission to Pharmacy. 

Refer to School of Pharmacy website 
regarding requirements. 

Social Work 
Social Work - Successful completion Letter of reference anc Please refer to the Social Work 
Regular of either a three-year or personal statement website regarding required 
Renison University a four-year under- which demonstrates university-level courses. 
College graduate university sufficient practical 

degree with a B experience and 
average and at least personal suitability 
6.0 units in the social are required. 
sciences, including 
10 specified courses 
from the Renison 
curriculum or their 
eqUivalents. 

Software Engineering (Co-op) 
Software Engineering • Advanced Functions . Grade 11 U Introduction Admission Information In addition to a strong academic 
Co-op • Calculus and Vectors to Computer Science Form (AIF). background, other factors which 

· Chemistry is highly will be considered in the admissions 

· English (ENG4U) recommended. Experience in process include involvement in extra-

· Physics . Grade 12 U Computer developing well- curricular activities in school and/or 
A final grade of at Science would be an structured, modular the community; evidence of interest 
least 70% is normally asset. programs is required, in software engineering, additional 
required in each of as demonstrated by at OSS Grade 12 courses; and 
these courses. least one of the participation in mathematics, science, 

· One other U or M following: engineering, or programming 
course (1) strong competitions. All applicants are 

performance in a encouraged to write the Euclid 
programming course Mathematics Contest. 
such as Grade llU Those not offered admission to 
Intro to Computer Software Engineering may be 
Science or Grade 12 U considered for alternate 
Computer Science or engineering programs or for 
equivalent, computer science; applicants 
(2) strong performanc specify thei r preferences for 
in a programming alternate programs on their 
contest, such as the Admission Information Form. 
Canadian Computing 
Competition, 
(3) significant work 
experience, 
(4) other (must be 
explained on the 
Admission Information 
Form). 
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NANOTECHNOLOGY ENGINEERING 

Review Process 

Senate Undergraduate Council 
Report to Senate - November 15, 2010 

Attachment #3 

This was the first formal review of the undergraduate program in Nanotechnology Engineering. Since the 
engineering accreditation process overlaps greatly with the undergraduate program review process, the 
University of Waterloo (UW) used the accreditation review to satisfy the requirements of the 
undergraduate program review process for the Nanotechnology Engineering program. The program's self 
study was submitted November 30, 2008; the site visit was conducted January 17 to 19,2010; the report 
of the visiting team on the accreditation visit was received February 3, 2010. Accreditation was granted 
to Nanotechnology Engineering for three years with a visit in three years. 

Characteristics of the Program 

Historical Overview 

There is no Department of Nanotechnology Engineering. The Nanotechnology Engineering program is a 
collaboration among three departments - the Department of Chemical Engineering and the Department of 
Electrical and Computer Engineering in the Faculty of Engineering, and the Department of Chemistry in 
the Faculty of Science. The leadership for the program is provided by the Nanotechnology Engineering 
Program Director, normally a faculty member chosen from one of the three sponsoring departments who 
holds ajoint or cross appointment in the other departments. It is fully acknowledged by all stakeholders in 
the program that the Director must be a licensed professional engineer regardless of the home department. 
The Nanotechnology Engineering Program Board, comprising the Nanotechnology Engineering Program 
Director, the Deans of the sponsoring departments, and the Chairs and Undergraduate officers ofthe 
collaborating departments, oversees the program operatIons and evolution. The Board has delegated 
issues of the program's operations to the Nanotechnology Operations Committee, and issues of program 
curriculum content to the Nanotechnology Curriculum Committee. 

Faculty members hired to instruct in this program are appointed in one of the sponsoring departments and 
are evaluated by their home department. 

At the time when the self study was written there were 358 students in the program. 

Program Objectives 

Nanotechnology commonly refers to the design, fabrication, manipulation and exploitation of systems and 
structures when at least one dimension is on the nanometre length scale (1 to 100nm). 

The objective of the Nanotechnology Engineering program is to build the knowledge and skills demanded 
of graduate engineers by a cluster of industries seeking to capitalize on the unique advantages conferred 
on a plethora of materials, devices and processes by the ability to control matter at the nanoscale. The 
program is designed to provide students with the firm grasp of fundamental physical, chemical, and 
biological aspects of nanoscale systems, as well as with a solid understanding of the principles and 
practices of engineering design and analysis of materials, devices and processes involving such systems. 
The Nanotechnology Engineering program seeks to balance multidisciplinary breadth with depth in four 
main application areas: nanostructured materials, nanoelectrics, nanobiosystems and nanoinstruments. 
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Distinctiveness/Benchmarking 

The Nanotechnology Engineering program is the first of its kind in Canada. Although the program's 
administrative home is in the Department of Chemical Engineering its unique set of courses requires 
equal collaboration between the Departments of Chemical Engineering, Chemistry, and Electrical and 
Computer Engineering. 

Academic Plans Offered: 

The Faculty of Engineering offers a BASc co-operative education degree in Nanotechnology Engineering 
which takes four years and eight months to complete. 

Options in this program are: International Studies in Engineering, Management Sciences, and 
Mathematics and Physics. 

In the Engineering accreditation process the Nanotechnology Engineering program has to meet certain 
levels of accreditation units (AUs) and "Qualified" (Q) AUs. An Accreditation Unit (AU) is defined on an 
hourly basis for an activity which is granted academic credit and for which the associated number of 
hours corresponds to the actual contact time of that activity between the student and the faculty members 
or alternates responsible for delivering the program. One hour of lecture is equal to 1 AU while one hour 
of laboratory or scheduled tutorial equals half an AU. A QAU refers to one hour of curriculum content in 
courses that relate to engineering science and/or engineering design delivered by faculty members who 
are licensed professional engineers (PEng). 

The minimum requirements and the actual AUs for each component of the Nanotechnology Engineering 
program are listed in Table 1. 

Table 1: AUs for Nanotechnology Engineering: Minimum Requirements and the Actual AUs for the 
Graduating Class of2010 

Curriculum Component Minimum Actual 
Mathematics 195 251.1 
Natural Sciences 195 397.2 
Mathematics and Natural Sciences Combined 420 648.1 
Engineering Science 225 520.7 
Engineering Design 225 275.8 
Engineering Science and Engineering Design Combined 900 1,027.7 
Complementary Studies 225 448.6 
TOTAL 1,950 2,215.2 

Nanotechnology Engineering exceeds the minimum requirements for all the curriculum components. 
However, with regard to QAUs the program does not meet the minimum requirement of225 QAUs for 
engineering design. Its total is 101. This low value is due to the time required for new faculty members to 
establish their teaching and research programs at the university before proceeding to apply for PEng 
registration. Ofthe 14 faculty members who do not have PEng status nine have applied for registration. 
Within three years the program will easily satisfy the QAU figure for engineering design. 
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The Nanotechnology Engineering program consists of two four-month work terms and two eight-month 

work terms of which five four-month work terms are required for graduation. Credit for work term 

employment is shown on student grade reports as a CRINCR for a co-op course. 

In addition, students have to complete four work terms reports which are recorded on a student's 

transcript as a weight of 0.13 for each successful work term report, to a maximum of 0.5. 

While on work terms, engineering co-op students have to complete successfully five professional 

development courses for engineers (PDEng courses). These courses address the following issues: 

professionalism; communications; problem solving; ethics and equality; individual and team work; 

economic and project management; and the impact of engineering on society and the environment. 

Students 

Admission into first year for all UW Engineering programs is undertaken and controlled by the Faculty 

with the assistance of the Registrar's Office. 

In determining the admissibility of applicants, the following criteria are considered: admission averages; 

the high school adjustment factor (HSAF); and the admission information form (AIF). 

HSAF is intended to account for variations in marking standards between high schools. The adjustment is 

derived from an eight year rolling average mark drop from grade 12 to first year university (i.e. the lB 

term average minus the admission average, averaged over students from a given high school for the 

previous eight years). This drop, averaged over all Ontario high schools, is approximately 16 per cent, 

while the approximate range for different high schools is about six to 21 per cent. Data are updated 

yearly. 

AIF is intended to identify students who have a higher probability of success in the program as 

demonstrated by individual strengths and time management skills. The AIF describes enriched academic 

activities, honours and awards, athletic activities, employment while a student, community work and 

other extra-curricular activities. These forms are read and scored by a group of retired engineering 

professors. A bonus in the range of zero to five points is added to the admission average based on the AIF 

score. 

The target and actual first year enrolment for the first three years of the program is given in Table 2. The 

steady state total target of 110 students was set to be met in three years. The actual number over the last 

two years has "settled down" at 99 per cent of target. 

Table 2: Year One New Admissions 

Year Target Actual % of Target 
C* 1* Total C I Total %ofT* %ofT 

2005/06 95 5 100 102 4 106 106.0 80.0 
2006/07 102 8 110 104 8 112 101.8 100.0 
2007/08 100 10 110 98 11 109 99.1 110.0 
2008/09 100 10 110 102 7 109 99.1 70.0 
*C = Canadian/Permanent Resident; I = Visa Student; T = Total. 
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FOR APPROVAL 

University of Waterloo 
SENATE 

November 15, 2010 

DELEGATION OF AUTHORITY TO THE EXECUTIVE COMMITTEE 

New Graduate Programs 

1. Motion: In the event that Senate Graduate & Research Council approves the following new programs at 
its November 15,2010 meeting: Diploma in Social Innovation (School of Environment, Enterprise & 
Development; Faculty of Environment), Master of Development Practice (School of Environment, 
Enterprise & Development; Faculty of Environment) and Master of Digital Innovation (Department of 
Anthropology; Faculty of Arts) and Senate does not meet in December, to delegate authority to the Senate 
Executive Committee to approve the foregoing new graduate programs on behalf of Senate. 

Rationale: These three programs have received the approval of their respective faculty councils and will 
be considered by Senate Graduate & Research Council at its meeting on November 15,2010. If the 
programs are approved in December, they will be submitted to the Ministry of Training, Colleges and 
Universities in time to begin admitting students for next fall. If they are not submitted in December, it 
will be another full year until students can be admitted to the programs, which will impact UW's ability 
to meet its targets for graduate enrolment. 
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