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Winter

PHYS 10

Five electives {2.5 units)

Students in year four should normally take
a total of 5.0 units. In addition to the
required courses listed above these must
include an additional of 0.5 unit of 400-
level physics electives and an additional
1.0 unit of physics electives.

Astronomy electives; two of ; PHYS 275,
PHYS 239, PHYS 476

Honours Physics and Astronomy
{Co-operative)

The honours physics and astronomy
academic plan is intended for students with a
strong interest in astronomy. The plan
provides depth and breadth in physics equal
to our current honours physics plan, but with
additional depth in astronomy. The plan will
allow graduates the flexibility to pursue jobs
or graduate study in either physics or
astronomy.

The honours co-operative physics and
astronomy academic planis inthe formof a
core of required courses, plus appropriate
electives

Continuation in honours co-operative Physics
and astronomy requires a cumulative overall
average of 60% and a 60% cumulative
physics average. In addition, students must
have an average of at least 63% in the lecture
courses PHYS 121/122/124, MATH 114, and
MATH 127/128 (or equivalents) in order to
continue into year two.

In order to graduate with an honours co-
operative physics and astronomy degree, the
following requirements must be met:

1. Successful compietion of 19.0 lecture
units plus 2.0 physies lab units.

2. Mandatory (core) courses as listed
below plus an additional 2.5 units of
physics electives of which 1.5 units
must be 400 level courses and
including 1.0 units of astrtonomy
electives (see list below) (PHYS 437A
and 437B may not be counted towards
these 1.5 units).

3. No more than 3.0 SCl-labelled units
can be used.

4. Completion of the English Language
Proficiency Examination (ELPE).

5. Fordetailed information on co-op
program requitements, please see the
Co-operative Progtam Evaluation
information and the Co-operative
Education and Career Services section
of the undergraduate cafenda

Year 14 (Fall)

CHEM 120/120L Physical and Chemical
Properties of Matter/L.aboratory

MATH 114 Linear Algebra for Science
MATH 127 Calculus | for the Sciences
PHYS 10 Physics Seminar
PHYS 121/131L Mechanics/Laboratory
One elective (0.5 unit)

Year 1B (Winter)

CHEM 123/123L Chemical Reactions,
Equilibria and Kinetics/Laboratory

MATH 128 Calculus 2 for the Sciences

PHYS 10 Physics Seminar

PHYS 122/1221 Waves, Electricity and
Magnetism/Laboratory

PHYS 124 Modern Physics

PHYS 175/175L Introduction to the
Uiniverse/l.aboratory

Year 24 (Fall)

MATH 227 Calculus 3 for Honours
Physics

MATH 228 Differential Equations For
Physics and Chemistry

PHYS 10 Physics Seminar

PHYS 236 Computational Physics |

PHYS 256/256L. Geometrical and Physical
Optics/Laboratory

One elective {0.5 unit)

Year 2B (Spring)

PHYS 140 Physics Seminar

PHYS 234 Quantum Physics 1

PHYS 242/2421. Electricity and
Magnetism 1/Laboratory

PHYS 270/270L Astronomical
Observations, Instrumentation and Data
Analysis/Laboratory

PHYS 263 Classical Mechanics and
Special Relativity

One elective (0.5 unit)

Year 34 (Spring)
PHYS 10 Physics Seminar
PHYS 334 Quantum Physics 2
PHYS 358 Thermal Physics
PHYS 363 Intermediate Classical

Mechanics

PHYS 364 Mathematical Physics |
One elective (0.5 unit)
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Year 3B (Winter)
PHYS 10 Physics Seminar
PHYS 342 Electricity and Magnetism 2
PHYS 359 Statistical Mechanics
PHYS 370L. Astronomy Laboratory
PHYS 375 Stars
Two electives (1.0 unit)

Year 44 (Fall)

Year 4B (Winter)

PHYS 10

Five electives (2.5 units)

Students in year four should normally take
a total of 5.0 units. In addition to the
required courses listed above these must
include an additional of 0.5 unit of 400-
level physics electives and an additional
1.0 unit of physics electives.

PHYS 10 :

. Astronomy Electives: two of : PHYS 275,
PHYS 474 Galaxies PHYS 239, PHYS 476
PHYS 475 Cosmology

Three electives (1.5 units)

Rationale: The honours physics and astronomy academic plan is intended to attract students with a
strong interest in astronomy. The plan will provide depth and breadth in physics equal to the
department’s current honours physics plan, but with additional depth in astronomy. The plan will
allow graduates the flexibility to pursue jobs or graduate study in either physics or astronomy
Three new lecture courses have been added to current course offerings in astronomy: a first year
introductory course that provides a broad foundation in astronomy and relevant physics concepts, a
second year course that provides an introduction to astronomical observing techniques and data
analysis, and a fourth year course focussed on galaxies and that fills a gap in the department’s
current astronomy curricufum, In addition, the plan offers labs attached to the first and second year
courses, and a senior upper-year lab. The depth and breadth of undergraduate astronomy in this
plan will place Waterloo among the top five universities in Canada at this level.

Chemistry & Physics and Astronomy
Honours Materials and Nanosciences (Regular and Co-operative)

4, Motion: To approve the following new plans: [Note: rationale is on page 13 ]

academic plan meets admission requirements
for graduate programs in chemistry, and
would be particularly suitable for admission
into nanoscience and nanotechnoiogy
graduate programs. It is also intended for
students who wish to find employment in

Materials and Nanosciences (Regular and
Co-operative)

The materials and nanosciences plan {(acronym:
MNS) is an interdisciplinary plan offered jointly
by the Department of Chemistry and the
Department of Physics and Astronomy. Both

materials science and nanoscience have been very
active research areas during the past few decades,
and are now having major impact in diverse
fields, ranging from manufacturing to materials
technology to nanomedicine to renewable energy
to information technology. This academic plan is
aimed at students interested in learning about and
working in these new high-tech fields. This plan
complements the nanotechnology engineering
plan offered through the Faculty of Engineering.
It is, however, designed for students who are
more motivated by and interested in the
fundamental building blocks of materials and
devices, both at the macroscopic and nanometer
scales. This plan has two themes, one associated
with inorganic and organic materials, the other
with biomaterials. Both regular and co-operative
versions of this plan are available.

The honours materials and nanosciences

industries associated with such fields as
alternative energy sources, information
technology, emerging materials, and
biomedical therapies and diagnostics.

The honours materials and nanosciences plan
takes the form of a core of required courses plus
appropriate electives. The numbering for the
MNS core courses provides relevant information
regarding their content. The middle digit
indicates the main scientific content of the
course: 0 indicates both chemistry and physics, 1
indicates chemistry, 2 indicates physics, and 3
indicates biochemistry. Fourteen electives allow
students to strengthen complementary areas of
interest. This plan is offered in both regular and
co-operative. Co-op sequencing is; 1A, 2B, off,
2A, WT, 2B, WT, 3A, WT, WT, 1B, WT, 4A,
4B.
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Honours Materials and Nanosciences CHEM 254 Thermodynamics
(Regular) MNS 221 Physics and the Solid State
Continuation in the honours materiais and MNS 201L. Materials and Nanosciences
nanosciences plan requires a cumulative Laboratory
overall average of 60% and a cumuiative PHYS 242 Electricity and Magnetism 1
overall science average of 60%. In order to PHYS 280 Introduction to Biophysics
graduate with an honours materials and , )
. . Year Three

nanosciences degree, the following Fall
requirements must be met: CHEM 20% Introductory Spectroscopy and

1. Successful completion of 22.5 units. Structure

2. Mandatory (core) courses as listed below. CHEM 356 Introductory Quantum

3. Ofthe 7.0 elective units, 4.5 units are Mechanics

technical electives, to be chosen from
the list of technical electives, and 2.5
units are free electives. Courses other
than those listed under technical
electives may also qualify as technical
electives, subject to approval by the
academic plan advisor.

4. Completion of the English Language
Proficiency Examination (ELPE).

Year One
Fall
BIOL 230 Introductory Cell Biology
CHEM 120/120L Physical and Chemical
Properties of Matter/Laboratory
MATH 127 Calculus 1 for the Sciences
MNS 101 Materials and MNanosciences in
the Modern World
PHYS 121/121L Mechanics/Laboratory

Winter

CHEM 123/123L Chemical Reactions,
Equilibria and Kinetics/Laboratory

MATH 128 Calculus 2 for the Sciences

MNS 102 Techniques for Materials and
Nanosciences

PHYS 122/132L. Waves, Electricity and
Magnetism/ Laboratory

One elective (0.5 unit)

Year Two
Fall
CHEM 266/266L Basic Organic Chemistry
1/Laboratory
MATH 227 Calculus 3 for Honours
Physics
MATH 228 Differential Equations for
Physics and Chemistry
MNS 211 Chemistry and the Solid State
PHYS 2321 Measurement Laboratory
One Elective (0.5 unit)

Winter
CHEM 237/237L Introductory
Biochemistry/Laboratory

MNS 331 Biomaterials (Bio stream) or MNS
321 Electrical and Optical Properties of
Materials (Materials stream)

Two electives (1.0 unit)

Winter
MNS 322 Polymer Maierials
PHYS 342 Electricity and Magnetism 2
Three electives (1.5 units)

Year Four
Fall
PHYS 380 Molecular and Cellular
Biophysics (Bio stream) or PHYS 461
Nanophysics (Materials stream)
Four electives (2.0 units)

Winter

CHEM 357 Physical Biochemistry (Bio
stream) or CHEM 350 Chemical
Kinetics (Materials stream)

MNS 431 Special Topics in Nano-
Biomaterials (Bio stream) or MNS 410
Special Topics in Solid-State Materials
(Materials stream)

Three electives (1.5 units)

List of Technical Electives

BIOL 239 Genetics

BIOL 240 Fundamentals of Microbiology

BIOL 309 Analytical Methods in
Muolecular Biology

CHEM 267 Basic Organic Chemistry 2

CHEM 310 Transition Metals/Inorganic
Materials

CHEM 333 Metabolism |

CHEM 340 Introduction to Computational
Chemistry

CHEM 410 Special Topics in Inorganic
Chemistry

CHEM 430 Special Topics in Biochemistry

CHEM 450 Special Topics in Physical
Chemistry

CHEM 470 Special Topics in Polymer
Chemistry
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CHEM 494A Research Project and CHEM Nanosciences
494B Research Project or PHYS 437A PHYS 122/132L Waves, Electricity and
Research Project and PHYS 437B Magnetism/Laboratory
Research Project One Elective (0 5 unit)
Pl-é)\;lsl {;72356 Geometrical and Physical Fall 24
PHYS 334 Quantum 2 CHEM 209 Introductory Spectroscopy and
Structure

PHYS 335 Condensed Matter Physics
PHYS 359 Statistical Mechanics

PHYS 360A Modem Physics, Laboratory 1
PHYS 396 Biophysics of Imaging

Honours Materials and Nanosciences
{Co-operative)

Continuation in the honours co-operative
materials and nanosciences plan requires a
cumulative overall average of 60% and a
cumulative science average of 60%. In order
to graduate with an honours co-operative
materials and nanosciences degree, the
following requirements must be met:

Successful completion of 22.5 units.
Mandatory (core) courses as listed below.
Of the 7.0 elective units in this plan,
4.5 units are technical electives, to be
chosen from the list of technical
electives, and 2.5 units are free
electives. Courses other than those
listed under Technical Electives may
also qualify as technical electives,
subject to approval by the academic
plan advisor.
4. Completion of the English Language
Proficiency Examination (ELPE).
5. For detailed information on co-op
program requirements, please see the
Co-operative Program Evaluation
information and the Co-opetative
Education and Career Services section
of the undergraduate calendar.

Fall 14

BIOL, 230 Introductory Cell Biclogy

CHEM 120/120L Physical and Chemical
Properties of Matter/Laboratory '

MATH 127 Caleulus 1 for Sciences

MNS 101 Materials and Nanoscience in
the Modern World

PHYS 121/121L Mechanics/Laboratory

Winter 1B

CHEM 123/1231, Chemical Reactions,
Equilibria, and Kinetics/Laboratory

MATH 128 Calculus 2 for Sciences

MNS 102 Techniques for Materials and

L B —

CHEM 266/266L Basic Organic
Chemistry/Laboratory

MATH 227 Calculus 3 for Honours Physics

MATH 228 Differential Equations for
Physics and Chemistry

MNS 211 Chemistry and the Solid State

PHYS 2321 Measurement Laboratory

Spring 28

CHEM 237/237L. Introductory
Biochemistry/Laboratory

CHEM 254 Thermodynamics

MNS 201L Materials and Nanosciences
Laboratory

MNS 221 Physics and the Solid State

PHYS 242 Electricity and Magnetism 1

One Elective (0.5 unit)

Winter 34
MNS 322 Polymer Materials
PHYS 280 Introduction to Biophysics
PHYS 234 Quantum Physics |
Two Electives (1.0 unit)

Winter 3B
CHEM 350 Chemical Kinetics (Materials
stream) or CHEM 357 Physical
Biochemistry (Bio stream)
PHYS 342 Electricity and Magnetism 2
Three Electives (1.5 units)

Fall 44

MNS 331 Biomaterials (Bio stream} or MINS
321 Electrical and Optical Properties of
Materials (Maierials stream)

PHYS 380 Molecular and Cellular
Biophysics (Bio stream) or PHYS 461
Nanophysics (Materials stream)

Three Electives (1.5 units)

Winter 4B
MNS 410 Special Topics in Solid-State
Materials (Materials stream) or MNS
431 Special Topics in Nano-Biomaterials
(Bio stream)
Four Electives (2.0 units)

List of Technical Eiectives

BIOL 239 Genetics
BIOL 240 Fundamentals of Microbiology
BIOL 309 Analytical Methods in
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Molecular Biology CHEM 470 Special Topics in Polymer
(CHEM 267 Basic Organic Chemistry 2 Chemistry
CHEM 310 Transition Metals/Inorganic CHEM 494A Research Project and CHEM
Materials 4948 Research Project or PHYS 437A
CHEM 333 Metabolism 1 Research Project and PHYS 4378
CHEM 340 Introduction to Computational Research Project
Chemistry PHYS 256 Geometrical and Physical Optics
CHEM 410 Special Topics in [norganic PHYS 334 Quantum 2
Chemistry PHYS 335 Condensed Matter Physics
CHEM 430 Special Topics in Biochemistry PHYS 359 Statistical Mechanics
CHEM 450 Special Topics in Physical PHYS 360A Modemn Physics, Laboratory |
Chemistry PHYS 396 Biophysics of Imaging

Rationale: These new academic plans address the educational needs for the state-of-the-art emerging
field of applications of nanosciences and materials sciences. A set of nine new proposed courses
carrying the MNS designation provide a core around which this academic plan is constructed. None of
these courses are currently offered by the Faculty of Science. It should be noted that although some of
the proposed MNS courses do overlap other Faculty of Science courses to a limited extent, they
address materials science and nanoscience aspects in greater depth, and emphasize nanoscale
properties and phenomena in particular. Many MNS courses will focus on science at the nanoscale,
and as such may serve as a set of courses that are complementary to courses offered in the
nanotechnology engineering plan. The new courses introduced for this proposed plan are intended to
build upon one another as students progress through the plan. In particular, the two new first year
courses are intended to introduce emerging topics in materials science and nanoscience to the students,
and have been designed to highlight scientific concepts and techniques that are specifically relevant to
these areas. Two new second year MNS courses introduce the appropriate chemistry and physics
concepts required for senior level MNS courses in this academic plan. Three new third year MNS
courses address specific nano- and materials-sciences aspects of the MNS plan. Two new fourth year
courses, MNS 410 and MNS 431, provide bridges between the foundations of this subject area and
specific aspects and detailed applications of materials science and nanoscience in the intensely active
areas of nanomaterials research and applications. Note that as both MNS 410 and MNS 431 are special
topics courses, whose calendar number represent in principle several different courses that may be
offered once the plan attains steady-state operation.

Physics and Astronomy
Biophysics Minor

5. Moetion: To approve the following new minor:

The biophysics minor is designed for students in biology or physics. The biophysics minor is also
available to students in other plans, both within and outside the Faculty of Science.

In order to graduate with a minor in biophysics, the following requirements must be met:

1. Successful completion of 5.5 units.
2. The following courses must be successfully completed.

« BIOL 230, 239, 308;

e PHYS 121, (111L or 121L or 131L), 122, (122L or 132L);

o 1.0 lecture unit from PHYS 225 or STAT 202; PHYS 256, 256L; 233 or 234; 242, 2421,
or 224, 224L; or 241, 260A; 263, 358, 359,

e 1.5 units from BIOL 280/PHYS 280, PHY'S 380, 383, 395, 396, 491.

3. A minimum cumulative average of 60% must be obtained separately in all biology and
physics courses.
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4. Lecture units must include at least 1.5 units from 300- or 400-level biology and physics courses.

Note: A minor in biophysics will not be awarded together with a minor in biology and/or
physics A minor in biophysics will not be awarded together with honours life physics.

Rationale: The proposed minor in biophysics has required courses in biology, physics and
biophysics. This minor would be most easily achieved by honours physics students (who already
have the core physics courses) or honours biology students (who already have the core biology
courses), but it will also be available to other students, both within and outside the Faculty of
Science. Once the biophysics minor has been approved, the faculty will initiate a phasing out of the
current biophysics specialization attached to the physics and mathematical physics plans, directing
interested students to the new biophysics minor.

CHANGED ACADEMIC PROGRAMS [effective September 1, 2012]

P Faculty of Science
Biology
Biomedical Sciences

6. Motion: To approve the following changes to the plan [Note: plan curriculum by year is not included;
new texi = bold, deleted text = strikeout):

The F&eu%%y—eﬁ—Sefeﬂee Blomedacal 801ences Academtc Plan mcludes courses paep{ﬁes—gfaéua%es

5ﬁbjee+5—afe—e£fefeé which are common requir ements for the majority of professmna] programs
These are supplemented with a significant number of elective courses which allow students to
tailor their programs to meet the admission requirements for programs in optometry, medicine,
dentistry, physiotherapy, occupational therapy, pharinacy, forensics, and radiotherapy or to pursue
graduate studies in the health disciplines. Students are strongly urged to consult the admission
requirements of the professional schools of interest to aid their choice of electives. (*See note at
end of academic plan requirements).

Students must maintain an overall cumulative average of 60% and a cumulative average of 65% in
all science courses in order to be eligible to continue in the plan. Students are advised to consuit
prospective professional school entrance requirements as admission averages can be
significantly higher than the minimum averages to stay in the plan. In order to graduate, the
following requirements must be met:

1. Successful completion of at least 22.25 2295 units (including labs); of the 22.25 2275 units
that are required, at least 16.75 +4-25 must be from the Faculty of Science.

2. No more than 3.0 “SCI”- labelled units may be used

3. Mandatory courses as listed below.

4. Two courses (1.0 unit) of biology courses must be from BIOL 441, 442, 444 or 473. An
additional five courses (2.5 units) of 300- or 400- level biology courses of which three courses

{1 5 umts) must be from the 400 level WM%WWM{H

5 Enrolilng in a course a thzrd time after two prevmus unsuccessful 1ttempts is nermnily
not per mltted (see Facuity of Science polu:y on repeating courses)

6. The balance of units is derwed from *free elective” courses.
7. Completion of the English Language Proficiency Examination (ELPL).

Rationale: The Department of Biology reviewed the honours biomedical sciences undergraduate
curriculum in 2010. A working group consisting of biclogy and biomedical sciences academic
advisors recommended the above changes to the biomedical sciences plan that better expose
students to the breadth of the discipline. The biomedical sciences plan has also been changed to
better align with the honours biology plan requirements.
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Chemistry
Chemistry Minor

7. Motion: To approve the following changes to the plan [Note: new text = bold, deleted text = strikeout]:
In order to graduate with a minor in chemistry the following requirements must be met

A student with more than three failed attempts at chemistry lecture courses wilt may not receive a
minor in chemistry

The student must be in an honours academic plan. However, a student is not eligible for a minor
in chemistry if he/she is registered in an honours academic plan offered by the Department of
Chemistry or in a plan including the designation “Specialization in Chemistry”. A minor in
chemistry will not be awarded together with a minor in biochemistry, as this would require
triple counting of some courses.

The following cousses must be taken, with a minimum cumulative average of 60% separately in
lecture and {aboratory courses:

i QWWM All of ("‘HEM 120, IZOL 123 123L and 140

additional 3.5 lectum units from 200-level or higher CHEM courses, Of these 3.5
{ecture units, no more than 1.5 units can be from the same theme area” and at least 1.0
lecture unit must be f: om the 300- or 400- level

3. An additional 0.5 Iab unit from 200-level or higher chemistry courses,

*For chemistry courses from the 200-level or higher, the middle digit, “X”, in the course
number designates the theme area. X has the set of values § (general interest), 1
(inorganic/materials chemistry), 2 (analytical chemistry), 3 (biological
chemistry/biochemistry), 4 (computational/theoretical chemistry), 5 (physical chemistry),
6 (organic chemistry), 7 (polymer chemistry}, and 8 (medicinal chemistry),

Rationale: The proposed change: (i) increases by 0.5, the total number of units required to obtain a
minor in chemistry; (i) preserves the requirement that students take courses from several theme
areas; and (iii) preserves the requirement that students take 0.5 units of labs beyond year one.
However, the proposed changes provide students with more flexibility in choosing chemistry
courses and will allow them to choose chemistry courses that better complement their major field
of study or better suit their interests

CHANGES TO FACULTY REGULATIONS [effective September 1, 2012

P Faculty of Applied Health Sciences
i) Advanced Standing; ii) Residency Requirement; iii) Term Dean’s Honours List

8. Motion: To approve the following changes to the faculty’s regulations in the undergraduate calendar as
provided below [Note: unchanged calendar text for each regulation is not included; new text = bold, deleted
text = strileeout]:

i) Advanced Standing

Regardless of the number of courses that are presented for transfer, students admitted from

another Waiversity-ef-Waterloo Facunlty-or-other post-secondary institution will be required to

complete a minimum of 50% of their course work while registered in the new academic plan
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within the Faculty of Applied Health Sciences. Students admitted from another academic
plan within the University of Waterloo may be granted transfer credit for all acceptable
courses and milestones completed at the University of Waterloo at the discretion of the
Admissions Committee, Students shouid be aware that all requirements of the new
academic plan must be met in order to graduate with that degree, regardless of the number
of transfer credits that are granted.

Rationale: Allowing internal transfer students to transfer more than 50% of their completed
courses into a new program at the University of Waterloo will ensure that students do not need to
repeat learning or lose recognition for high quality courses they have already taken within the
institution. Limiting the number of transfer credits for internal transfer students is not beneficial to
the many students who explore academic programs and career opportunities as they progress
through their undergraduate careers. Students transferring from other institutions will still be
required to complete 50% of their coursework in an applied health sciences plan.

i) Residency Requirement

Students in the regular honours recreation and leisure studies and the 4-year general
recreation and leisure studies programs may complete their studies on a part-time basis.
Those students admitted to 1 A must complete all degree requirements within 12 vears of entry
into the program. Students admitted with one year or more of advanced standing must complete
their degree within 10 years of point of entry.

Rationale: Existing rules regarding full-time study were needlessly restrictive.
iii) Term Dean’s Honours List
To be included on the Dean’s Honowrs List at the end of each academic term, the student must;
o Be registered full-time (at least 255 2.0 units per term).
Rationale: Reducing the number of required units to 2.0 recognizes the excellence of students who are on

a reduced course load.

P Faculty of Arts
i) Dean’s Honours List; ii} Credit/No Credit Grading Basis; iii) Double Counting

9. Motion: To approve the following changes to the faculty’s regulations in the undergraduate calendar as
provided below [Note: unchanged calendar text for each regulation is not included; new text = bold, deleted
text = strikeeut]:

1) Dean’s Honours List

To be eligible for the Dean’s Honours List a student:

s Nust-rothave-any-PivHS

Rationale: The faculty proposes the removal of the stipulation that students who have a “No Mark
Recorded” (NMR) grade be denied the recognition of being placed on the Dean’s Honours List
(DHL} An NMR grade is used by an instructor when the student ID is not recognized (i e., no term
work submitted, no attendance), and a 32% is recorded in the average calculations as a result.
Students having at least one NMR are not eligible ever to be on the DHL, even if they have an
exceptional cumulative average, as the DHL is a cumulative recognition. Students carrying failing
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grades and “Failed to Complete” grades, however, are allowed to be awarded the DHL recognition.
Thus, it is unfair to students that an NMR grade carries more weight regarding the DHL than either
of these other two scenarios.

ii) Credit/No Credit Grading Basis

Credit/No Credit basis: ln-all-nermalcircumstances;sStudents are expected to take the courses in

the Faculty of Arts oftheirmajorrequirements on a graded basis rather than on a Credit/No
(“redlt ((‘R/N("R) bas:s uniess the course is oniy e)ffered ona Crednt/No Credit bas;s Any

A CR/NCR grade may be awarded on petition to the Arts Examinations and Standings
Committee accompanied by appropriate documentation. The CR/NCR grade is granted
only under extraordinary circumstances.

Gmé%{@%ﬁ—eeaﬁes—emﬂée—the*ueﬁews—ama— (’ourses taken on a ("R/N(’R basas wal[ be

counted towards the maximum allowable limit of non-graded credits as specified in the Arts
Faculty residency requirements

Note: Students in independent studies may take courses on a CR/NCR basis only if
previously approved by their program advisor.

Rationale: The existing credit/no credit regulation allows students to selectively choose which
course(s) will count in their average at the beginning of an academic term and those that won’t.
Students who opt to receive a grade of CR/NCR instead of a numeric grade do so by
communicating with the instructor in question and then notifying the Examinations and Standings
Committee of the agreement. These students then complete the work, the instructor submits a
numeric grade to the Registrar’s Office, who then transforms the grade into a CR or NCR, based on
the grade achieved. This practice unjustifiably allows students to “cherry-pick” what will be
counted in their averages. This right should be entirely at the discretion of the Examinations and
Standings Committee, who, in comparison to instructors, are well versed in all of arts’ regulations
and standard practices. The Examinations and Standings Committee will continue to evaluate
petitions at the end of each term if the student’s reasons for receiving CR/NCR grades are viable
and it is in the best interest of the student.

iii) Double Counting

Double-counting: Arts faculty regulations require that for any combination of academic plans:
at least 50% of the courses taken to fulfill the requirements of any plan must be unique to that
plan, and a2 maximum of 2.5 units (five courses) may be counted towards two plans.

The practice of counting a course tewards two different plans is known as
*doublecounting”. Specializations, such as the language specialization in classical studies,
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are regarded as being housed within the main plan, and so are not subject to concerns
about double-counting between them, Under no circamstances are students allowed to
“triplecount” (i.e., count one course towards three separate plans).

Rationale: To replace the current course double-counting regulation with one that is more
beneficial to students, because it is more practicable and understandable. Double-counting is
difficult to track due to the number of interdisciplinary plans in arts and the numerous
combinations students undertake. The issue is often only discovered when reviewing a student’s
intent to graduate form, which is too late. Practice in arts also varies widely. The highly
interdisciplinary nature of some plans makes double-counting inevitable, and considerable advisor
time and effort is required to make sure the rules are being correctly and consistently adhered to

when reviewing intent to graduate forms.

P Faculty of Mathematics

i) Admissions; ii) Transfer Students; iii) Co-op Progression

10. Motion: To approve the following changes to the faculty’s admission requirements and regulations in

the undergraduate calendar as provided below:

i} Admissions

The faculty proposes that the “Admission Information Form” (AIF) be a requirement for the
Business, Accounting, FARM, and Double Degree (Mathematics & Business) plans. For all other
plans the AIF will be strongly recommended, especially for applicants interested in co-op programs.

Rationale: The plans listed above are very competitive, have limited enrolment and are in high demand.
Thus, the AIF for these plans are extremely important in helping the faculty make difficult admissions
decisions and can make the difference whether a student is admitted or not.

it} Transfer Students

The faculty proposes a requirement that that any student seeking to satisfy the requirements for any
plan offered by the Faculty of Mathematics take at least 50% of the courses used to satisfy the
requirements for the plan while he or she is a student at the University of Waterloo. The new text is as
follows: “Students must normally take at least 50% of the courses used to satisfy the requirements for
any plan offered by the Faculty of Mathematics while registered as a student at the University of

Waterloo.”

Rationale: Students may arrive from other universities with enough transfer credits to satisfy plan
requirements (for example, a minor) on the day they arrive. Awarding such students credit for a Waterloo

plan does not seem reasonable

iii) Co-op Progression

The faculty proposes changes to the rules relating to co-op progression in math as described below

(Note: new text = bold, deleted text = strilceaut):

5.1 Students who are eligible to continue in
their academic pian may remain in co-op,
provided that they are making satisfactory
progress towards meeting the faculty’s
minimum requirements for work terms, PD
courses and work reports.

. : haled Lof thei
passed-(-&né—ﬁe{—e*ehiéeé){—eﬂﬁe—&m%s-
witlnermally-besuspended-fromthe CECS

T rotd o ;
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during-the-Hme-theyaresuspended-from
eo-op-Students-who-heve-been-suspended
from-eo-op-will-bepermitted;-and

seﬁw%ﬁﬁes—eaeemﬁgeé—%e-emehﬁ

Hstudents-have-lready-secured-employment

%heyw#l—b&e*peeteé-%e—heﬁeu%
empleymem—eammﬂﬁea%—aﬁé%h&&wmm

5.2 Students with any of the conditions
listed below will no fonger be eligible to
continue in the co-op program:

¢ The student is required to
withdraw from the faculty

e The student is on academic
probation or marginal standing
after a full-time academic term for
the second time

e Two unemployed or failed work
term opportunities
Three missing or failed PD courses
Two missing or failed work reports

A student no longer eligible to proceed
in the co-op program will be transferred
to the most closely matching regular
plan for which the student is admissible.

5.3 Students with any of the conditions
listed below will be considered on
probation in the co-op program:

(i) The student is on academic
probation or marginal standing
after a full-time academic term for
the first time

(i} Any combination of three missing or

failed PD courses and/or work reports.

The student must meet with the
appropriate co-op advisor to determine
conditions necessary to remediate their
co-op standing.

The student who is on probation in co-op
solely because of condition (i} will be
placed in Good Co-op Standing if the
student returns to Good or Excellent
academic standing after one full-time
academic term without violating
condition (ii).

The stadent’s aceess to the Co-op
Employment Process (CEP) will be
terminated pending completion of
remedial action.

S4-Nermatly-students-whe-warrant
suspensionfromthe CECS-emplovment
process-more-than-encewill-be
permanenthy-removed-from-eo-op:

5.4 Students who are eligible to continue in
co-op and are not on probation in co-op will
be considered in *Good Co-op Standing”.

s ndividual-eir 1-be
consideredi Kine-decisions.

5.5 Students who qualify for “Good Co-op
Standing” and whose Employer Evaluation
on the most recent work term is Excellent or
QOutstanding will be considered in “Excellent
Co-op Standing”.

5.6 A student may be required to withdraw
from co-op in the Faculty of Mathematics if,
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in the opinion of the Standings and Normal | Minimum| Normal| Minimum
Promotions (S&P) Commitice, the g:é Mumber| number mumber! number
student is unlikely to profit from further ' of of of of of
participation in the co-op program or is o credited| eredited | eredited] credited
not making satisfactory progress toward - D £D werk weork
fulfilling co-op degree requirements. COURSRS | COuFSes FEperts | reports
Presentation of such requests to S&P EY PDL)
result in a notification to the student and ¥ 3 "
an opportunity to reply prior fo S&P ha 3 2 2 +
reaching a decision. 3 ) 3 3 T
13. Co-op Regulations : 5
13.1 Co-op Degree Requirements 4 5 4 4 =
Co-operative mathematics students are 3 3 3
expecied to follow the normal alternating s 5 4 -
academic/work-term sequence appropriate e
to their plan flom admission through to H-ace-ep-student-failstosubmit-a-werk
graduation (see Study/Work Sequence repert-heishewilreceive-a-grade-of NCR:
section). ... st aeo-op-student-secumuintes-tvo-grades-of

Penost NERforwerkreperische/she-will-be
Regulations ofstudy:
st gea-op-student-aceumulates-threeprades
Fherequired-sehedule-for-eompleting-the of NCRAer-PB-courseshefshe-wilk-be
PB samse a“d vorfreportrequirements e required-tewithdrawfrom-the co-op-system
efstudy:
o Ha-co-op-student-anecummilates-a-combined
totatoffourgrades-of NCRSor PD-courses

Rationale: Probation provides a more stable way than co-op suspension of protecting a student
experiencing trouble academically from the consequences of having to look for a co-op job during an
academic term. Adding a co-op standing to the process will make it easier for administrators to separate

academic difficulties from difficulties related to co-op.

FOR INFORMATION

Academic Program Reviews

Faculty of Science Non-departmental Programs - See attachment #2.
Two-year Progress Report: Geography and Environmental Management — See attachment #3.

Curricular modifications

On behalf of Senate, council approved changes to academic plans, new courses, course changes and
course inactivations for the faculties of: arts (English language and literature, fine arts, French studies,
history, peace and conflict studies, political science, religious studies, Spanish and Latin American
studies); environment (development and environment specialization, environment and resource studies,
geography and environmental management); mathematics (commerce, computational mathematics,

computer science, mathematical studies, mathematics, mathematics/teaching option, statistics and

actuarial science); and science {biochemistry minor, biology, chemistry, materials and nanosciences,
physics and astronomy, science).

/K

May 18, 2011

Geoff McBoyle
Associate Vice-President, Academic
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Needles Hall, 2022
Telephone: (518) 888-4567, ext 32265
Fax: (519) 746-2882

Emall: nweinerdbuwalenoo.ca Ofﬁce Of the Registrar

Memo

To: Senate Undergraduate Councit  (For approval}
From: Nancy Weiner, Associate Registrar, Admissions
Date: May 10,2011

Re: Undergraduate Admission Reguirements for 2012

For your consideration and approval, additional changes to the 2012 admission requirements singe the
Qctober 12, 2011 SUC meeting for the following programs:

1. Change in the minimum published overaill admissions average:

Current:
An overall average of 75% on the best six grade 12 courses inciuding the required courses is normally the
minimum for consideration

Revised:
An overali average of 78% on the best six grade 12 courses including the required courses is normally the
minimum for consideration

Rationale.

The minimum 78% better reflects the minimurm admissions average used for admission consideration
For example, in fali 2010 the discretionary average being used for admission consideration was 77% with
75% required as the final average and, in fali 2011, the discretiopary average being used for admission
consideration is 78% with 77% required as the final average

2 Facuilty of Arts: Accounting and Financial Management changes
Current co-op descriptions:

« Accounting and Financial Management - Financial Management Co-op
» Accounting and Financial Management ~ Public Accounting Co-op

Revised co-op descriptions:

s  Accounting and Financial Management — Business and Finance Co-op
*  Acceunting and Financial Management — CA Co-op

Rationale:

The Accounting and Financial Managemaent program is a co-op only program and alf potential co-op
employment positions are assigned to two separate co-op job categories  The two descriptions are
necessary to distinguish between these distinct co-op categories  The existing Public Accounting Co-op
descriplion is ne longer accurate due to changes in the CA (Chartered Accountant) profession accreditation
process The co-op placements in the CA Co-op category consist primarily of positions that qualify for CA
accreditation purposes The change in Financial Management Co-op 1o Business and Finance Co-op is 1o
highlight distinct calegories of co-op positions from the CA Co-op category
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3 Facuity of Mathematics:

Current Admissions Information Form (AlF) wording: AlF is recommended

Revised AIF wording: AIF is required for Math/Chartered Accountancy, Math/Business Admin , Math/Financiat
Analysis and Risk Management, Business Administration(BBAYMathematics (BMath) For all other plans, the AlF wil
be strongly recommended, especially for applicants interested in co-cp programs

Rationale:

The plans listed above are very competitive, have limited enrciment and are in high demand Thus, the admissions
information form for these plans are exiremely important in helping us make difficult decisions and can make the
difference whether a student is admified or not.

FFaculty of Science: Science and Business changes

Current entry point: Science and Business, Co-op

Revised entry point: Science and Business, Reguiar and Co-op program

Ralionale:

To primarily allow for upper year winter term transfer students and students who are inleresled in a regular program
rather than co-op

If you have any questicns, please do not hesitate o contact me at ext 32265 or al nweiner@uwalerloc.ca

® Page 2
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UNIVERSITY OF

WATERLOO

Ontario Secondary School Applicants presenting the
Ontario High School Curriculum

Ontario secondary school (059) students who will be completing
the Ontario high school curriculum must present the Ontaric
Secondary School Diploma (OSSD) including a minimum of six
grade 12 U or M courses. These courses must include all required
courses as specified for each program.

. An'overall average:of 78% on the best six grade 12 courses
including the required courses is normally the minimum for
consideration. Higher averages are required for admission to
programs in which the demand for places by qualified applicants
exceeds the number of places available. The actual minimum
averages required for these programs are determined each year on
the basis of the number and qualifications of applicants and the

number of available spaces.

In some programs, applicants may be considered for early
conditional admission based on factors that include thelr grade 11
academic record, their grade 12 record to date, and other factors
noted under "Other Documentation” in the chart.

The University reserves the right to withdraw conditional offers
of admission if the applicant fails to meet the requirements specified
above or any specific conditions stated on the offer of admission.
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Adnussmn chu:remcnts and Recommendations for Year One Programs 2012

Requlrement's

ar rrlisslnn awzrage..
Prngrams raqu rlng
prior: univcrsuy

Uni?nrgmﬂuareﬁrstw ing
f

Recommendatiuns

Ducumentatlon--_

Notes -

| Information which

Applied Health Sciences

AH Programs Afl programs require six
Grada 12 U or M courses

including spocilied

COUrSes.
RHealth Studies » Bology + Advanced Functions
Regular and Co-op « Chemistry « English (ENGYU)

A final grade of ot
lgast 76% is normally
reguired in gach of
the sbove required
COUTERS

Additional U or M
courses for & total

of six

=

For students considering
the Pre-Health
Professions
Specialization:

s Advanced Functions
e English (ENGAU}

e Physics

Advanged functions
Lhemistry

One of Biology or
fhyslcs

A final grade of at
feast 70% is normaally
required in each of
the above reguired
courses

Additlonal U or M
rourses for a totai
of six

Kinesiology
Regular and Co-op

. .

Admissicn
Information Form
{AIF) is required

Any Grade 12 U
English

A final grade of at
lgast 70% 5 normally
required

Additional Uor M
courses for o total

of six

Recreatlon and
Lelsure Studles
Regular and Co-op

For all students:

s one Grade 12 U or M
course from Arts,
Business Studies.
Canadian and World
Studles. Ciassical
Studles. French as 3
Second Langunge.
Interdisciplinary
Studies. International
Languages, ar Secial
Sciences and
Hurmanitles courses

For students considering

the Therageutic

Recreation program:

» Biglogy ar Exercise
Sclence

For students considering

the Recreation and

Business prograrn:

» Grade 52 M Principles
of Financlial
Accounting

Special consideration [s given on the
basis of strangth in Blology and
Chemistry Those not admitted te
the co-op pregram are agtomaticaily
consigered for the carresponding
regular program  The first co-op
wark term beging in Year Two

Special consideration is glven on the
basis of strength in Advanced
Functions. Chemistry. and Biology or
Physlcs

Those Aot agmitted to the co-op
pragram are automatically
constdered for the corresponding
regylar program  The first co-op
work term begins in Year Two

Applicants should be aware that.
although this Is a social science
PrOGram. courses in resgarch
methods and statistics are included
in the curriculum  Writing skllis are
important  [nvolvement in extra-
curricular activities is an important
factor In admission decisions  Those
rot sdmitted to the co-op program
ore automatlcally considered for the
carresponding reguelar program
Limited admission Lo co-op is aiso
availabie in Year Two  The first co-op
work term begins in Year Two
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Admission thulrements and Rt.t.ommt,nd.xtluns for Yi.dr One Pro;,rams 2012

‘Faculty/
Program

Raqulrarnents :

; Racnmmendatlons

; Undargradunm fIrst-:

year. entry pragrams !
Al requfreu' COUrSes.are

courses are inclua’ed in
the calculation of the

are as Irsied :

thetr.university studie

Undcm :
year enrry programs.

iéiommehde& 'becails :
studants may find this
preparation. useful during

ngrams requn’rlng
“Iprigruniversity studlas.
Racommendat!ans are.a,
Nusted.:::

Infermatiofwaich (5.

coume mqu.’mmenu

i .'5 deta.'.'ed below:

< |acknowledged,

Arts

Arts (All Programs}

All programs redguire
six Grage 12 U or M
courses including a
Grade 12 U English

Hanours Arts Regular

For Seciat Sclence
programs such as
Anthropoiogy! Econamics;
Geography and
Environmental
Managemaent; Political

Admigsion
information Farm
{AlF} Is strongly

When the Admissions Committee
considers an appiication individually.
it bases its decision on the oversh
average, the English grade, and
information provided on the
Admission Information Form

1f Grade 12 courses are repeated.

the highest grade attained will be
used for meking admission decisions
Renisen University College and

St Jerome’s University have the same
ndmission standards ag the University

Entry to Genersl or Honeurs major
progrems. {nciuding departmental
co-op, occurs following Year Gne, and
I5 based on academic perfermanco

Iy Year Gne in relevant courses in the
prospective majer  Honours Arts
Reguiar Is offered through the

Sclence; Psychalogy; recommendad University of Waterloo, Renisen
Sext{aiity, Marriage, and University Coliege. and 5t Jerome’s
In addition to the Family Stugies; Socal University.
requirement for alf Arts | Development Studies; or
Arts ard Buaslness programs specified Sociolagy: Selection of the Honours major which
Regubar and Co-op above, a final grade of at]* Mathematics of Data I5 to be combined with Arts and
teast 70% in sy Grade Business occurs following Year One
12 U English is required |For Economics: Calculus and 15 based on academic performance
and Vectors (s also in the prospective major In Year Ona
recommended, hewaver. Honpurs Arts and Business is
students may decide to offered through the University of
take an introductory Waterloo, Renison University College.
calenius course in first and St Jerome's University
year to acquire additional Those not admitted to the Co-gp
background program are automatically
considered for the corresponding
Reguiar program.
Global Business in addition to the « Mathematics of Data Admission
and Digatal Arts roquirement for ali Arts Management I3 Farm {AlF) Is strongly
Regular programs specified strongly recommendad {recommended
above, a final grade of at
{east 75% in any Grade
12 U English s required
Sociel bavelopmaent in addition to the » Mathemotics of Data Admission Those not admitted to Social

Studles Regular
Ronlson Unkversity
Cotlege

rpquirement for all Arts
programs specified
above, a final grade of at
jenst 70% in any Grade
12 U English Is required

Management

Form {Al*) Is strangly
recommended

Development Studies in Year One arg
autamatically considered for Honours
Arts Regular through Rerison
University College

Based on academlic performarnce in
Year One, admission to General or
Henours Social Development Studies

at the Year Two level is possible,
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Admission Reqmrements and Recommendations for Yenr Omne Programs 20E2

Faculty/

Requlremants

Racommandatiuns :

Endamruduam first

specifled and must be,
inciuded, m ‘the required
seLOf 6 Requrred
courses areincluded

Arts (Contlnued}

Any Grode 12 4
English A final grace
of at least 5% s
roquired

Advanced Functions
Calculus and Vectors
Three ather U or M
courses

Grade 12 M Principles
of Financial
Accounting
Grade 12U

Hathematics of Data

.

Admission Information
Form (ALF) 15 roquired

Accounting and
Financill Managemaent
Admissions
AssigRment

See notes section

Applicants arc sciected 1o complete
the Accounting and Financial
Management Admissions
Assignment (AFMAA)Y on the basis of
grade 11 final marks and any interim
or finigl grade 12 marks available at
the time tha AFMAA invite selection
occurs. Those selected to complete
the AFMAA are invited and expecied
to come to the Unlversity when

the Assignment is scheduled
Arrangements will be made for
applicants who cannat write the
AFMAA on campus.

Admission is based on sccondary
schaot or any post-secondary schoal
achlgvement, the resuits of tha
AFMAA, and Lhe Admission
Information Form

Conslderation will be given to
admission at the Year Two ievel for
students whio have successfuily
completed the Year One preceguisites,

Independent
Studles Roegulsr

1n addition to the
requirement for all Arts
programs. # final

grade of at {east

70% in any Grade 12 U
English is required,

Autobiographicod
Letter

interview

Letters of Reference

Appliconts should be capable of deing

uhiversity-level work on their own and
shoulid be planning studies that can be
done at the University of Waterloo

Computing and Financial Management {Co-op}

Coamgputing ard
Flisznckal
Management Co-op

» Advanced Functions
Caloulus and Vectors
o Any Grode 12U
English A final
grade of o least
75% is requlred

One other Grade 12 U
course

Fwo other U or M
CRUrses

-

Y

o Grade 11 U Introduction {Admission information;

to Computer Science
* Grade 12 M Principles

of Financia!

Accounting

Form {AIF), which
includns @ teacher
s strongly
rucommended. Al
applicants are
oncourdged to write
the Euclid Mathematic
Contest Applicants
not currently attending
an Ontore Secondary
School are strongly
advised to write the
Euclid contest te
demonstrate that they
have sufficient
mathematizal
background

The Canadlan
Computing
Competition Is

recommended.

tn addition to o strong academic back-
gropnd, sther factors considered in
the admisslon process include
performance In contests such as the

v Buclid Mathematics Contest and the

Canadian Computing Competition.
the number and variety of

courses taken, involvement in
extracurricular activities in the schaol
and/or the community. and teacher
recommendgdations

Those not offered agmission te
Computing and Financlal Management
may be considered {or alternative
programs in the Faculty of Mathematics

Admission Requirements and Recommendations for Year One Programs 2012

June 20. 2011
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“i|Regulrements.

‘{Recommendations

Undergraduate first

courses ar&'fnc.'uded.‘ 5
the: cafcu.'atlan of. the

appﬂcat.‘on i
acknowledge

Engineering (Co-ap)

Architecture
Ca-op

o English (ENG4U) A
finai grade of at

least ?5% is normally
required

Advanced Functions
Calculus and Vecters
Physics

A final grade of at
least 20% Is normally
required in each of
these courses

Fwo other U or M
COUrses

.« o @

» Grade 11 or 12 M At
LOUFses

+ Independent arts
studies

» Creative ang culturad
studies such as visual
arts and history

Interview

£nglish précis-writing
exercise

Portfolic

aAdmisston Information
Form {AIF} is required

Applicants are selected for the
Interview on the basis of grade 11
marks and any interim or final 05%
grade 12 marks svallable at the
time interview selection ocgurs
Those selected for an interview are
expected to come to the Unlversity
Admisslon Is based on the results of
the interview, the portfolio, the
Engilsh précis-writing exercise, and
secondary school achievement

Chemical

Civil

Computer
Electrical
Environmental
Geologleal
Managemaent
Mechanical
Mechatronics
Nanoctechnology
Systems Design
Co~op

Advanced Functions
Calculus and Vectars
Chemistry

English {ENG4U)
Physics

A final grade of at
least 70% is normatly
required in each ot
these courses

One other U or M
Courses

. 2 2 2 »

Admission infarmation
Form {(AIF) Is required

In addition to a stroag academic
background, other factors which

wilf e consldered in the admlssions
process Include invoivement in extra-
curricuiar actlvities In schogl and/or
in the communlty; evidence of an
Interest in engineering; and strong
performance 1n mathematics, science,
or engineering-related cormpetitions

These not offered admission io
thelr first-cholee program may be
considerad for other engineering
programs that they speclfy on the
Admission Infermatlon Form
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Admissmn Reqmrements and Recommendations for Year (}ne ngrams 2912
Requtremants Recommendat!ons"“

undergraaunm ﬂmt e nfertnati
year.entry programs: 51 f
Courses I.'sted Bre GSS

: Undurgraduute ﬂrst
yearefitry. programs ;
All required courses aie.

Environment

Envirenment and
Business
Co-op

Any Grade t2 U
English A finat
grade of at least
74% s normatly
required
FivegtherUor M
rourses

-

One Grade 12 U
Mathematics

One Grade 12 U
Sclence

Grade 12 M Principles
of Financiat
Accounting
Analysing Current
£conpmics {ssues
{where cffered)

Admilssion Information,
Form {AlF)

Those aot admitted to Honours
Environment and Business Co-op are
automatically considered for
Hanours Geoegraphy and
Envirpnmental Management

The first co-op work term beglns in
Year Two

Environmeant and
Hesource Studles
Hegular and Co-op

Any Grade 12 U
English A final
grade of at {east
70% is normally
requlred

Five other U or M4
COUIrses

At teast one Grade 12 U
or M coursa from each of

Canadian and Waorld
Studies or Soclal
Scienges and
Humanltles or the Arts
Mathematics or
Science

Admlsslon informatéon
Form {AIF)

In accordance with the trans-
disciplinary nature of ERS, we value
flexibility and breadth of learning
and experlence

Those not admitted to the co-op
pragram are automaticaliy
consldered for the corresponting
regular program

Limited admlsslon 19 co-0p s also
aviliable In Year Twe  The first co-op
work term beging in Year Twe,

Geography and
Aviation Regular

Any Grade 12 U
English A finzl
grade of at teast
70% 15 normally
reguired

A Grade 120
Mathematics A final
grage of at least
70% Is regulred
Four other U or M
COUrses

]

One or more Grage 12
U or M Geography
ceurses are strongly
recomimended

A second Grade 12 U
Mathematics

Earth and Space
Sclence

Admission Information]
Form (AlF)

Program Briefing
Sesslon

Transport Canada
Category 1 Medical
Certiication

Those not admitted to Honours
Geagraphy and Aviation are auto-
matically considered fer Honours
Geomatics Regutar

Geography and
Environnmental

Management
Regular and Co-op

Any Grade 12 1)
English A final
grage of at least
T0% Is normaily
required

Flve other U or M
courses

-

-

One or more Grade 32
U or M Gaography
caurses are strongly
recommended

A Grade 12 U
Mathematics

Earth and Space
Selence

Adrslsslon Information;
Form {AlF)

Those not admitted 1 the co-op
program are automatlcally
considered for the corresponding
regular program

tImited admission to ce-op s also
availablie In Year Two  The first co-op
work term beglns in Year Two.
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Admission Requn ements and Recommendatmns for Yeur Om. Pm;,mms 2012

Facu tv/.

Re uirem ts

Yndergraduate first-. -
yearentry. Pr gra

All required, murses re
055 Grad 22.U; :
un.'ess othenv [
specmad and Mus be :
1

Environment {cont'd)

Geomatlcs
Regular and Co~ap

« Any Grade 12 U
English A final
grage of at feast
T0% s normally
required
A Grade 12 U
Mathematics A final
grade of at least
70% {5 reguired
Four ather U or M

courses

-

+ Asgoond Grade 12 U
Mathematlcs

» Grade 11 U Introduction

te Computer Sclence
is highly
recommended

» Grade 12 U Computer
Sclence would be an
assot

Admission information)
Form {AIF}

Those not agmitted to the co-op
program are avtomaticaily
considered for the corresponding
regular program

Limited admission to £0-0p is also
availeble In Year Two Tha first co-op
work term begins in Year Twe

T¥nternationat
Dovelopment
Regular

Any Grade 12 U
English A final
grade of at legst
705%: is normally
requlred

At {east one
Grade 12 U Sclence
or Mathematics
course

A final grade of at
least 70% Is
normially regulred
Faur ather U or M
courses

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

Admission information
Form (AIF) Is required,

Knowtedge
Integration
Regular

Any Grade 12 U
English A finat
grade of af least
75% 15 normaily
required

Any Grade 12 U
Science A fingl grade
of aticast 75%: Is
normelly required
Any Grade 12 U
idathematics A final
grage of at least 75%
normally requsired
Three other U or M
courses

Admission Information
Form {AIF) is raguired,

Manning Co-op

-

Any Grade 12 U
English A final
grage of at least
75% Is required
five other U or M
caurses

-

Grade 12 U or M courses

from the following:

« Canadian and Worlg

Studies

Mathematics

s Science. preferably
Biotegy or Earth and

-

Space Stlence

Admission Information
Form {AiF)

Thase nst admitted to the co-op
progrivm are automaetically

constdered for the cerrespending
regular program

Limited admission to co-op is aiso
availadle in Year Two  The first co-op
work term beging in Year Twe
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ements and Recommcndutmns for Year One Programs 2012

: Recummendations

Mathematics

Computatlonal
Mathematics
Regular and
Co-op
Computer Sclence
Regular and
Co-ap
Mathematics
Reguiar and
Co-op
Mathematics/
Chartered
Accountancy
Co-op
Mathematics/
Business
Adrministration
Regular and
Co-op
Mathematics/
Financlal
Artalysis and Rislk
Management
Regular and
Co-op
Business
Administration
and Mathematics
Double Degree
Co-op
Business
Administration
ang Computer
Sclence Double
Degree Co-op

Advanced Functions
Calcutus and Vectors

Any Grade 12 U
Engiish

One other Grage 12 U
course

Two other U or
courses

Blolnformatics
Regular and Co-op

- e o

Advanced Functions
Calculus and Vectors
Chemistry

Any Grade 12 U
English

One of Biology or
Physics

One other Uor M
course

Applicants to ail

programs in Mathematics:

» Gradae 11 U introduction
te Computer Sclance

Appilcants to Mathematics/| cla

Chartered Accountancy:

« Grade 12 M Principles
of Financiat
Accounting

All appiicants are
ancouraged Lo

write the Euciid
Mathematics Conlest
Applicants not
eurrently attending
an Ontarip Secondary
Schoal are strongly
advised to write the
Euclid Contest to
demonstrate that
they have sufficient
mathematical
background

For these applying to
Blainformnatics.
Computer Science.
Busingss
Administration and
Computer Sclence
Pouble Qegree, the
Canadian Computing
LCompetition is
recormmended

All Mathemstics programs are offergd

onlthrough the University of Watarlos

and §t Jerome's Unlversity  The
declsion to register at 5t Jerome's
ocours gfter admission

In addition Lo a strong academic
background, other factors considered
in the admissions process include
performance in contests such as

the Euclid Mathematics Contest and

Aihe Canadian Computing Competition.

the number and varlety of courses
taken, invelvemnent in extracorricular
actlvities in the school and/or the
community, and teacher
recommendations

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

The Facully administers the English
Language for Academic Studles (ELAS}
program for these with exceplionat
mathematics skills who da rot reeat
normal English language requirements

Admission to the Mathematics Co-op
Teaching Option ecours in Yoar Two
after successful completion of Year
Qne in either Honours Co-cp
Computer Science or Honours Co-op
Mathematics

Honeurs Business Administration
and Mathematics Co-op is a doublg
degree program offered jointly by
Wilfrid L.aurier University and UW
leading to BBA and BMath degrees

Honours Business Administration
and Computer Sclence Co-opés a
double degree program offered
jointly by Wilfrid Laurier University
and UW jeading to B8A and BCS
degrees
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Admission Requirements and Recommendations for Year One Programs 2012
S Recommendatluns B

Facultv/

i Requiramants

: Unagrgmauam "ﬁrst

courses are; Inc!uded
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: acknuw!edged

Nntes

Pharmacy Co-op

Pharmacy Co~op

Suceessful completion
of at jeast two full
vears of university-
ievel stience with
specific course
requirements

Pharmacy
Admission Profile
Letter of Reference
Form

¢ Interview

Reading
Comprebension/
Writing Test

Pleasa refer to the Schoo! of Pharmacy
website ragarding agmission averages
angd required university-level courses

Secondary School appiicants applying
to Honours Science or Honours Life
Sclances may also be considered for
conditional admission to Pharmacy
Refer ta School of Pharmacy website
regarging requirements.,

Social Work
Soclal Work - Successful completion Letter of reference andPlease refer to the Soclal Work
Regular of pither @ three-year or personal staternent  |wehbsile regording reguired

Renlson University
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a lour-year under-
graduate university
degree with o 8
average and at feast
& 0 unils in the social
sclences, including
10 specified courses
from the Renlson
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which tdemonstrates
sufficient practica?
axperience and
personal sultabitity
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university-level courses

Software Engineering {Co-op)

Software Englnearing
Co-ap

+ Agvanced Functions

Caleulus end Vectors

Chemistry

Engiish (ENGAY)

Physics

A finol grade of at
least 70% is normatly
reguired in each of
these courses

Qne other tor M
course

T % ow ow

Y

« Grade 11 U Introgustion
to Camputer Sclence
is highly
recammended

» Grade 12 U Computer
Seignce wolld be an
asset

Admission Informetion
Form {AIF} Is required

Expertence In
developing well-
structured, modular
programs 15 required.
as demenstrated by at
fnpst one of the
following:

{1) strong
perormange in g
programming course
3uch as Grade 11 U
Intro to Cemputer
Selence or Grade 12 U
Computer Sclence or
equivalent,

(2) strong performanc
I & programming
contest, such as the
Canadian Computing
Competition,

{3} significant work
experience,

(4} other {must be
explained on the
Admission Infermation

I addition to 3 strong academic
background, other factors which

will be constdered in the admisslons
process include invoivement In extra-
currlicuiar activities in school and/or
the community; evidence of Interest
in software engineering, additiona!
055 Grade 12 courses; and
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engineering, o programming
competitions  AH applicants are
encolraged to write the Buclig
Mathematics Contest

Those not offered admission to
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engineerihg programs or for
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specily thelr preferences for
alternate programs on their
Admissien information Form

Form}.
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FACULTY OF SCIENCE NON-DEPARTMENTAL PROGRAMS
Review Process

This was the second review of a set of non-departmental programs in the Faculty of Science.
The previous review took place in the fall of 2004. That review listed seven strategic initiatives
that needed to be considered: investigate options for directing non-departmental programs;
investigate options for more effective student advising; ensure space for non-departmental
student clubs; increase the profile of some units so that students are aware of them before
applying; consider replacing the Biotechnology/Economics program with a Biotechnology
specialization in the Science and Business program; develop means of informing students about
possible scholarships and awards; hold an annual meeting between the Associate Dean,
Undergraduate Studies, and Co-operative Education and Career Services (CECS). All of these
issues were acted upon.

For this self study two detailed electronic surveys were carried out; one of alumni and the other
of students currently registered in non-departmental programs. The results of these surveys are
included in the document.

The self study for this review was completed August 2010; the site visit was conducted
December 6 and 7, 2010; the review team report was received January 25, 2011; and the
Faculty’s and Dean’s responses were submitted April 25, 2011,

Characteristic of the Programs
Historical Overview

The Faculty of Science was estahlished in 1959. At the time of this review it had 182 faculty
members {62 full professors, 39 associate professors, 25 assistant professors, 11 lecturers} and
169 staff members. The Faculty’s annual research funding is approximately $47 million which is
a third of the University of Waterloo’s (UW'’s) total. As of January 2010, the Faculty had 4,302
undergraduates, 494 full-time graduate students and 18,000 alumni in 85 different countries.

The Faculty of Science offers a wide breadth and diversity of undergraduate programs.
Academic programs in Biochemistry, Biology, Chemistry, Earth Sciences, and Physics are
examples and are offered by one of four Departments in the Faculty, and most are available in
both the regular and co-operative {co-op) system of study.

The Faculty of Science also offers a number of four-year Honours programs that are
administered centrally by the Faculty of Science Undergraduate Office and are the subject of
this review. They are:

¢ Biotechnology/Chartered Accountancy {co-op)
Biotechnology/Economics {co-op)

Computational Sciences (co-op and regular)
Environmental Sciences/Ecology (co-op and regular}
Science and Business {co-op and regular)

Honours Science {regular)

» Three-Year General Science {regular)

» Joint Honours Science-Arts Major {BSc)



Other programs are offered through the Faculty of Science Undergraduate Studies Office such
as Joint Honours Science (BSc), Bachelor of Independent Studies {BIS), and Science and Aviation.
However, since no student has yet graduated from these programs they are not part of this
review.

Biotechnology/Chartered Accountancy began in 1998-99 and is a joint undertaking of the
School of Accountancy (renamed the School of Accounting and Finance) and the Faculty of
Science. It is the only undergraduate science program that is cost-recovery. Since 2006 it has
had higher than normal fees. The enhanced fees begin in Year 2 of the program. The Year 2 fees
are $7,921 compared to $2,967 for Science regular and $3,558 for Science co-op.

The Biotechnology/Economics program began in 1999-2000. This program replaced the
Honours Biology/Business Economics program that had existed since 1991.

The Computational Science program began in 2001-02. A Scientific Computing Option was
available prior to this time but required fewer computing courses. It was discontinued in 2008-
09 because it attracted few students.

The Environmental Sciences programs were introduced in 1991-92, as Environmental Sciences
Program 1 and Environmental Sciences Program 2. Program | emphasized environmental
impact assessment, environmental analysis, and water. Program 2 had an atmospheric science
emphasis. Programs 1 and 2 became Environmental Program/Ecology Specialization and
Environmental Program/Global Change Specialization respectively in 1998-99. In 2004, the
Environmental Program/Ecology Specialization became the Environmental Sciences/Ecology
program and the Environmental Program/Global Change Specialization was renamed
Atmospherics and Planetary Sciences. This latter program was discontinued and re-emerged in
2008 as a specialization in Earth Sciences. The Environmental Sciences/Ecology program was
discontinued in 2009-10, and in its place emerged two new departmental-based Environmental
Sciences programs, one in Biology and the other in Earth and Environmental Sciences.

The Honours Science program came into existence under its current name in 1998. lts
predecessor was Honours Science Program 1 {Non-Specialized) which had been in existence
since 1973-74. The Program 1 designation was complemented by Programs 2 to 5 (majors in
Biology, Chemistry, Earth Sciences, and Physics) but were eventually dropped.

The current Science and Business program, with or without options and with or without co-op,
began in 1997-98. Previously the Honours Science and Business program without options had
been in existence since 1985-86.

In 1999, the Joint Honours Science and Arts Major (BSc), where students had to meet the
combined rules of the Science Honours program and the joint Honours rules of the Arts
discipline, was approved.

The Three-Year General BSc has existed, with only minor variations, since the early 1960s.

The Faculty of Science recognizes that for many, a Science degree is a stepping stone to further
post-secondary education, often focussed on professional programs such as medicine,
optometry, pharmacy, and dentistry. The preparation for professional school as well as the
increasing interest in business-oriented careers and the desire to have flexible curricula have all
led to increasing interest in non-departmental programs to the point where approximately a
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third of the incoming students into the Faculty of Science in recent years has gravitated towards
these programs.

Generally, students in all Honours programs can access, with few exceptions, most courses in
Science.

Students in the first year of any non-departmental program are advised by four advisors in the
Science Undergraduate Office and the Associate Dean, Undergraduate Studies. From second
year onwards, only students in Honours Science, Three-Year General Science and Joint Honours
programs are advised by the Science Undergraduate Office. The Associate Director of the
Science and Business Resource Office serves the Biotechnology/Chartered Accountancy, the
Biotechnology/Economics, and the Science and Business students, while faculty members in the
Departments serve the other programs listed in the review.

Program Objectives
The Faculty of Science’s mission and vision, as of 2008 is:

The mission: As a community of scientists, the Faculty of Science is committed to
transforming local and international education, discovery and
knowledge transfer. The Faculty of Science is committed to teaching
scientific knowledge in a manner that encourages academic excellence,
creativity and the ability to address practical problems.
Departmental/School curricula are designed to provide a balance
between sound theoretical frameworks and practical expertise so that
graduates of the Faculty are prepared to contribute broadly to the
global scientific community and Canadian society and to engage in life-
long learning.

The vision:  The vision is to be recognized globally as a preferred destination for
students, researchers and partners seeking exceptional opportunities to
learn and engage in scientific research, discovery and innovation.

The Faculty of Science has identified the following priority initiatives that will enable it
to create the environment to attract and keep the calibre of talent it seeks in its
students:

¢ Encourage innovative teaching in a variety of formats including creative use of
technology

¢ Deliver a lively, state-of-the-art environment for learning with improved access
to technology and teaching support staff

¢ Undertake continuous curriculum renewal to respond to the advancing nature
of the disciplines

¢ Enhance recruitment efforts with emphasis on attracting the brightest, high
quality graduate and undergraduate students with an appetite for discovery

¢ Increase the availability and diversity of financial support available to graduate
and undergraduate students. Establish prestigious awards specific to Science
students

s Foster excellent student life by providing support and space for engagement
beyond the classroom
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e Advance the guality of the student experience by improving access to faculty
members and instructors in an environment well-resourced and conducive for
learning science

e Develop new opportunities to increase graduate enrolment by the introduction
of specialized career-based Master of Science programs in selected areas of
expertise.

Academic Programs Offered

e BScin Biotechnology/Chartered Accountancy (co-0p)

e BScin Biotechnology/Economics (co-op}

e BScin Computational Science {regular and co-op)

s BScin Environmental Sciences/Ecology (regular and co-op)}

e BSC Honours Science {regular)

o BScin Science and Business (regular and co-op [as of fall 2009 this program is solely co-

op})
e BSc Three-Year General Science {regular)

e BSc Joint Science — Arts Major (regular and co-op)

Students

Since 2003 non-departmental programs have attracted 34% to 38% of all applicants to Science.
Honours Science has consistently been the largest by a significant margin making 21% to 25% of
the total applicant pool in Science as well as averaging about 18% of the first year incoming
class. The Environmentai Sciences program has not enjoyed much visibility, with an annual
average pool since 2003 of 88 applicants, resulting in an annual average class size of 11
students. However, starting in fall 2010, it became a significantly revamped program with an
enrolment of 24 confirmed students.

The Science and Business program has seen a decline in applicants and enrolment in the last
few years. In 2007, there were 571 applicants of whom 115 entered first year. By 2009, the
numbers had reduced to 454 applicants and 76 first-year students. Science and Business has
been capped at 100 students, but for the last few years this target has not been reached.

The limited enrollment caps in the Biotechnology/Chartered Accountancy and
Biotechnology/Economics programs together with the higher admission average requirements
have allowed a higher degree of control of predicting and managing enrolment. The average
admission numbers each year have been 25 in the Biotechnology/Economics program and 10 in
the Biotechnology/Chartered Accountancy program.

The enrolment in Computational Sciences has been on a steady decline, from 27 students
enrolied in 2003 to one in 2009.

Most (84% to 91%) of the applicants to UW’s Science programs since 2003 came from Ontario
with only four to six per cent being international students.

Some of the strongest students academically admitted into the Faculty of Science enrol in non-
departmental programs. Since 2003, the number of entering students having high school
averages of 80% or better has been increasing from a low of 68% in 2004 to a high of 87% in
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2009. The large jump from 73% in 2007 to 84% in 2008 suggests that efforts made to increase
the visibility of these programs were successful.

Over the period 2003 to 2009, 96.7%, 81%, 75.9%, 72.4%, and 61.2% of students admitted to
Biotechnology/Chartered Accountancy, Biotechnology/Economics, Science and Business (co-
op}, Honours Science, and Science and Business (regular) respectively have had a high school
average of 80% or better. The actual admission grades, averaged over 2003 to 2009 inclusive,
for Biotechnology/Chartered Accountancy, Biotechnology/Economics, Science and Business {co-
op), Honours Science, and Science and Business (regular) were 94%, 87.5%, 84.1%, 84%, and
82.8% respectively.

UW has significantly increased the number of entrance scholarships awarded to incoming
students since the last review of non-departmental programs. In 2003, there were 11 awards
totalling $15,500 for students entering non-departmental programs. This increased to 203
awards, totalling $226,250, in 2009. Most of these awards were in the $1,000 to $2,000 range.

Because of enroliment caps and different admission requirements there is a cascading
deflection system in the Faculty of Science in non-departmental programs from
Biotechnology/Chartered Accountancy to Biotechnology/Ecanomics to Science and Business to
Honours Science. Many deflected students, to the extent possible, effectively “shadow” his/her
desired program from within the Honours Science program.

Students enrolling at the beginning of their studies are not normally admitted to the Three-Year
General Science program but could be placed there if they have not met the requirements to
remain in an Honours program. However, students are admitted to this program if they are
taking the degree fully online. Many of these students are mature students who require a
degree for a variety of purposes. A third category is students who chose to graduate because
they are fast tracking to professional schools.

Over the period 2003 to 2009 inclusive, 2,283 students, 34% of all students entering the Faculty
of Science, enrolled in non-departmental programs. Of these 2,283, 53.7% entered Honours
Science; 30.4% entered Science and Business; 6.8% entered Biotechnology/Economics; and the
remaining 9.1% were distributed over the Environmental Sciences/Ecology,
Biotechnology/Chartered Accountancy, and Computational Science programs. On average, less
than 20 students enrol annually in the latter three programs.

Since 2005, Science has focussed much of its energy on internationalization on its China 2 + 2
program, where a number of top ranked Chinese universities have partnered with Science.
Some of these students have been attracted to the non-departmental programs. Two China 2 +
2 students entered non-departmental programs in 2005 and the number has increased to 12 in
2008 and 13 in 2009.

For the 2009-10 academic year, non-departmental co-op programs enrolled 400 plus students
making up approximately 27% of all Science co-op students, and enrolled about 1,100 regular
students who make up 40% of all regular students in the Faculty of Science.

The average first year science class is 180 students, and a first year lab is 35 students.

For the three terms, spring 2009 to winter 2010 inclusive, the total student enroliment count in
co-op programs in the Faculty of Science was 3,960, of which 26.6% was in non-departmental
programs.
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Co-op placements have been mainly in the Greater Toronto Area, Waterloo, and elsewhere in
Ontario. A small number of placements have occurred elsewhere in Canada and overseas in
such countries as Pakistan, India, and China.

Over the period 2005 to 2009 inclusive, co-op employers ranked over 90% of non-departmental
program co-op students as “good “ or better. Approximately 70% of senior co-op students in
Biotechnology/Economics, Science and Business, Computational Science, and Environmental
Sciences/Ecology were ranked as “excellent’ or “outstanding” by their co-op employers over
the period 2005-09. On the other hand, only 38.5% of Biotechnology/Chartered Accountancy
senior co-op students were ranked “excelient’ or ‘outstanding”. At the junior co-op level, 68.4%
of Biotechnology/Economics students, 62.8% of Science and Business students, 50% of
Environmental Sciences/Ecology students, 42.1% of Computational Science students, and 31.4%
of Biotechnology/Chartered Accountancy students were ranked as “excellent” or “outstanding”.

Most co-op placements, over the period 2005-09, were ranked by the co-op students as 7 or
better on a 10-point scale where 10 is the highest. Ninety per cent of senior and junior students
in Biotechnology/Chartered Accountancy ranked their placements as 7 or better while
approximately 80% of students in the Biotechnology/Economics, Science and Business, and
Computational Science programs gave a ranking of 7 or better. Only approximately 73% of
Environmental Sciences/Ecology co-op students ranked their placements as 7 or better.

From spring term 2004 to fall term 2009 inclusive, Biotechnology/Chartered Accountancy co-op
students had 100% employment every term. Over the same time period, Environmental
Sciences/Ecology, Science and Business, and Computationa! Science had co-op placement rates
of 98.5%, 96.3%, and 96% respectively. Although Biotechnology/Economics had a placement
rate for fall and winter terms over the same period of 98%, the rate for the spring term fell to
87%.

Upper year non-departmental program students had access to 138 awards totalling $186,734 in
2003-04. This number increased to 161 awards in 2009-10 totalling $227,898.

Even though students from non-departmental programs make up about 36% of the full-time
and well over half of the part-time students in the Faculty, on average they attract only about
25% of the scholarship funding and about 17% of the bursary funding. This discrepancy is hard
to explain.

Most students complete their degree in the expected time frame — four years for an Honours
Regular program and five for a co-op program.

Considering the 2003-04 student cohort, a low of 76% of students from the Honours Science
program and a high of 93% of students from the Environmental Sciences/Ecology program
ended up with a degree at the end of their studies. The high number of students withdrawing
from Honours Science program could in part be explained by students leaving to pursue
professional studies.

The average annual number of students graduating from non-departmental programs, from
2003 to 2009 inclusive, was 150 of whom 14% were on the Dean’s Honours List. The
Biotechnology/Chartered Accountancy program graduated 54 students of whom 61.1% were in
the Dean’s Honours List. Similar data for the other programs over the same time period were:
Biotechnology/Economics with 26 graduates of whom 15% were on the Dean’s Honours List;

6
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Computational Science, over six years, graduated 44 students with 25% on the Dean’s Honours
List; Environmental Sciences/Ecology had 54 graduates of whom 9.2% were on the Dean’s
Honours List; Honours Science had 845 graduates with 11.7% on the Dean’s Honours List; and
Science and Business graduated 362 students of whom 27.6% were on the Dean’s Honours List.

An email survey of current students in non-departmental programs was conducted. Emails
were sent to 1,810 students and 186 (10%) responded. Most responses {35.8%) came from
Honours Science students followed by Science and Business students {27.7%), and 10.4% from
Three-Year General Science students. The remainder of responses (26.8%) came from students
from seven different plans. Of the 186 responses, 60.8% came from second and third year
students and 18.8% from students of fourth year and beyond.

Most current students in evaluating departmental-based courses, Faculty offered Science
labelled courses, and Science and Business workshop courses rated Biology and Earth Sciences
courses highest. On a 5-point scale where 5 is the highest, 74% and 66% of students gave a 4 or
5 to the Biology and Earth Sciences courses respectively. Physics courses, on the other hand,
had only 41% of students rating them as a 4 or 5.

Biology and Earth Sciences instructors were considered the best in the Faculty at conveying key
topics effectively while Physics instructors had a lower score.

Students considered the Physics labs to be substandard in quality. Physics, in response to this
problem, has undertaken a major overall of its undergraduate curriculum,

The overall appraisal of the quality of the courses offered by the Faculty of Science is generally
encouraging, given that more than 50% gave a combined rating of 4 and 5 for all course types,
except for those of Physics. In addition, most students found their courses to be intellectually
challenging, with Chemistry and Physics courses judged the most challenging.

Student satisfaction with the co-op process, variety of paositions, and guality of co-op
placements were generally positive with ratings of 4 and 5 out of 5 being submitted by 41%,
48%, and 48% of students respectively.

Professional Development (PD) courses were not judged positively.

Students were asked what their career aspirations were. Thirty-three per cent indicated an
interest in pursuing training in a professional program such as medicine, pharmacy, optometry,
dentistry, and accountancy. Only 21% intended to enter the work force immediately and only
19% indicated an interest in pursuing graduate studies.

At least one third of students indicated that the following skills had been “improved” or
“significantly improved” as a result of their experience in the Facuity of Science. The skills are:
oral communication; written communication; time management; leadership; computing;
problem solving; creative thinking; critical judgment/analysis; and team work. Those that were
developed and improved the most were time management, problem solving, and critical
judgment/analysis.

Another survey was emailed to all alumni who graduated from Science in the period 2005-09
for whom there were good email addresses. Of those who responded, 233 graduated from
non-departmental programs.
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Of these 233 graduates, 26% and 24% had pursued graduate studies or a professional school
respectively at some time after receiving their BSc degree. The participation rate in graduate
studies by alumni from non-departmental programs is about half that from Science
departmental programs (52%). On the other hand, the participation rate for professional
studies is about the same for both groups.

The highest participation in graduate study was from Biotechnology/Economics graduates
(50%) foliowed by Science and Business (34%). Most Biotechnology/Chartered Accountancy
alumni followed their BSc immediately afterwards by enrolling in a Master of Accountancy or a
MSc program, the latter typically being in Biology or Biochemistry.

The highest participation on professional study by alumni from non-departmental programs
was from Honours Science and Environmental Sciences/Ecology programs — 63% and 31%
respectively. 29% of alumni from the Three-Year General program entered professional studies.

With the exception of the Three-Year General program, the majority of Science alumni from
non-departmental programs indicate that their current jobs are “closely related” or “somewhat
related” to their Science undergraduate program. The percentages varied from 100% for
Biotechnology/Chartered Accountancy alumni to 62% for alumni from Honours Science. Less
than half (41%) of alumni of the Three-Year General program had a current position that was
“related” or “somewhat related” to their undergraduate program.

Most of the rest of the survey focused on educational ocutcomes. Most alumni from non-
departmental programs agreed that their UW Science education had given them a) a general
understanding of the key concepts and methodologies of their discipline; b) computer skills; c)
the ability to use scholarly reviews and primary scientific data; d) problem solving skills; e) the
ahility to communicate both orally and in writing in their scientific discipline; f) an
understanding of the limits of their knowledge; g) the tools and attitudes to become lifelong
and independent learners.

The positive responses to the survey questions indicate that their undergraduate education had
been far more valuable than simply learning technical competencies in preparation for a career.

Those who had graduated with a co-op degree agreed that the co-op experience had a) clarified
their academic and career goals; b) given them enhanced skills related to their career goals; c)
provided the opportunity to learn from professionals in a specific field; d) provided the
opportunity to integrate academic and work experience to improve their post-graduation
employment opportunities.

Summary of Surveys
From these two surveys 14 initiatives to improve the non-departmental programs emerged
Initiative 1: Develop a wider variety of courses especially in the spring term.

Initiative 2: Commit to better-maintained, more up-to-date laboratories, and more hands-on
lab experience.

Response: Initiatives 1 and 2 above are wholly dependent on human and financial resources,
and in the current economic climate, maintaining the current offerings and the effectiveness of
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laboratory experience is a top priority. When the opportunity presents itself, more courses and
more offerings will be pursued.

Initiative 3: Make more career advice available.

Response: The Centre for Career Action has recently partnered with the Faculty of Science to
carry out a one-year duration pilot project to increase its exposure to Science students — an
initiative that is certainly timely and that promises to greatly benefit students from non-
departmental programs.

Initiative 4: CECS should be encouraged to explore jobs for regular students.

Response: A recommendation to explore effective strategies to track the summer and
permanent employment paths of the regular Science students will be brought by the Associate
Dean of Science, Undergraduate Studies, to the attention of the Director of the Centre for
Career Action for discussion during the spring 2011 term.

Initigtive 5. Strive for small class sizes.
initiative 6: Reduce the use of multiple-choice question examinations.
Initigtive7: Provide more opportunities for oral and written communication.

Response: Initiatives 5 to 7 all result from the high student/instructor ratio. In the current
economic climate, there is no realistic prospect that the above issues can be easily remedied.
Nevertheiess, Science instructors continue to find creative ways to enhance the classroom
experience and the Faculty of Science fully expects this to continue indefinitely.

Initiative 8. Encourage higher teaching quality and commitment from instructors.

Response: The Dean, and the Chalrs and Directors of the various Departments and Schools in
Science continue to encourage faculty members, lecturers, and instructors to aspire to excellent
teaching. The Associate Dean of Science, Undergraduate Studies, will encourage Departments
in Science during a spring 2011 Administrative Committee meeting to consider developing
departmental teaching awards, which could also serve to identify nominees for the Excellence
in Science Teaching Award competition.

Initiative 9: Improve the command of English of instructors and teaching assistants.

Response: Chairs and Directors in Science remain sensitive to this issue and there is no reason
to suggest this will not be the case going forward.

Initigtive 10: Create more awareness of Science at UW to the outside world.

Response: The Associate Dean of Science, Undergraduate Studies, continues to engage in
productive discussions with the Centre for Career Action. The awareness-building will be
progressive as both Science students and the Centre for Career Action staff interact over time.

Initiative 11: Expose undergraduate students in their courses to more primary scientific
literature.

Initiative 12: Provide more opportunities to develop leadership skills.
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Initiative 13: Develop more opportunities to develop the feeling of community within Science.

Response: Some of the above recommendations were also made in the previous self study, but
progress has been limited. There are some intractable issues that are directly tied to fiscal
controls and a very busy professoriate. The Faculty of Science is keenly aware of these issues
and is committed to being as responsive as possible.

Initiative 14: Review whether the co-op professional development courses are meeting their
objectives.

Response: Review of the WatPD courses will be undertaken on an ongoing basis as part of the
institutional commitment to being a leader in experiential learning.

Program specific issues that were derived from the two surveys are as follows:
Biotechnology/Chartered Accountancy
Initigtive 15: Add more biotechnology courses in the senior year.

Response: There is no flexibility to follow through on this recommendation, for the reasons
stated above.

Biotechnology/Economics
Initiative 16: Expose students to pharmaceutical technology through the School of Pharmacy.

Response: There has already been and there continues to be discussions occurring between
Pharmacy and Science’s various biotechnology programs concerning the development of new
courses.

Initiative 17: Integrate Biotechnology and Economics more effectively.

Response: The integration of the two disciplines is an ongoing concern, and the Associate
Director of the Science and Business program is committed to improve the situation, which is
most readily addressed through coordination of the content of the workshop courses.

Initiative 18: Distinguish the program from that of Science and Business.

Response: The recruitment literature and other communications’ initiatives make the
distinction between the two programs clear. Students wishing more flexibility are guided to the
Science and Business program.

Initiative 19: Offer mare electives,

Response: The Biotechnology/Economics program has limited potential to increase the number
of electives due to its multidisciplinary nature focussed in Biotechnology and Economics.

Computational Science
Initiative 20: Re-assess the curriculum requirement of exposure to three different sciences.

Initiative 21: Strive to increase enrolment.
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Response: The above initiatives are moot in light of the decision to deactivate the
Computational Science program.

Environmental Sciences/Ecology

Initiative 22: Articulate more clearly the programs learning outcomes.
Response: This program has been discontinued.

Honours Science

Initiative 23: Explore the feasibility of having a co-op stream in the program.

Response: CECS is currently handling the highest number of co-op students in Waterloo's
history, a challenge made even more daunting in light of the current economic climate.
Although a co-op Honours Science would be an attractive addition to the Faculty’s offerings,
moving forward with this initiative at this time is unrealistic.

Faculty

The average annual undergraduate course load for faculty members is approximately three
term courses although the course load does vary across the Faculty.

Because most instructors for non-departmental program courses are housed in the four
Departments of the Faculty they are reviewed when their home Departments are evaluated.
Therefore they are not included in this report.

Overall Comments by Review Team

The overall impression gained by the review team during the site visit is that the non-
departmental programs in the Faculty of Science are functioning very well. Students from
seven of the non-departmental programs reviewed expressed overall satisfaction with their
program and the recommendations presented below are not intended to correct major failings
but to further enhance the student experience.

The reviewers applaud in particular the strong spirit of co-operation that seems to exist
between academic Departments as this appears to facilitate the successful implementation of
extremely flexible non-departmental programs such as Honours Science, as well as tightly
prescribed programs such as Biotechnology/Chartered Accountancy. Given the importance of
developing effective approaches to interdisciplinary education, especially in science where
increasing societal complexity requires graduates with a range of scientific tools and skills, the
Faculty of Science has successfully explored a range of options. The creation and
implementation of programs and systems that facilitate the mobility of students and provide
access to a wide range of courses and individually tailored programs is commendable.
Processes have been developed to accommodate issues such as oscillations in course
enrolment. The Associate Dean for Undergraduate Studies and staff deserve credit for the
design and implementation of effective administrative structures that allow efficient
management of these programs.

In response to the question of adequate resourcing of non-departmental program students, the
review team feels that overall these students are treated in a similar way to all other students
in the Faculty. However, given the flexibility of course choice and difficulty of tracking students
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in both the Honours Science and General Science programs, additional resources could be
provided to the Associate Dean’s office to enhance counselling and guidance for these
students.

Concerns/Opportunities for Improvement
Each of the programs examined as part of the review process will be addressed individually.

Biotechnology/Chartered Accountancy

The major strength of this program is that it offers students a unique opportunity to prepare
themselves for careers as chartered accountants in the growing science and technology
business sector.

Student reactions to the program are generally positive. They enjoy the combination of
accountancy and science classes identifying the variety in course content as a positive aspect of
the program. They also value the opportunity to explore both discipline areas as they decide on
their future career preferences. However, the Biotechnology/Chartered Accountancy program
is very tightly prescribed and there are few options for elective choices. Some students feel
that the program emphasizes chartered accountancy more than science but others are satisfied
with the balance between components. The small size of the program is viewed as both a
benefit and a drawback. The benefit is that students develop very close relationships with their
peer group, but feel that they “fall through the cracks” when it comes to course scheduling and
exam timetabling. An imbalance between chartered accountancy and science courses in any
one term is viewed as a problem

Recommendation 1. Introduce a peer mentorship program whereby senior students interact
and mentor junior students in the program.

Response. The Associate Director of the Science and Business program will monitor the
implementation of a mentoring program and report on its success to the Science
undergraduate studies Committee at the start of the fall 2012 term.

Recommendation 2: Establish an annual event early in the academic year during which students
in all years can meet with each other and also with instructors and advisors.

Response: The Associate Director of the Science and Business program will develop a plan
{student committee? focus group? etc.) to understand why Biotechnology/Chartered
Accountancy and Biotechnology/Economics students believe networking with peers and alumni
is insufficient, and remedy the situation.

Biotechnology/Economics

The combination of Biotechnology with Economics in an undergraduate science program is
unique and very relevant given the inherent connection between the two discipline areas. The
major strength of this program is that it provides students with an integrated education in the
fields of biotechnology and the business field of economics, in preparation for careers in the
expanding field of biotechnology.

Feedback from students currently registered in the Biotechnology/Economics program
identified positive aspects of the program as:

e The challenges the program provides: this is not run-of-the-mill science.
12
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o Workshops — which are great for developing soft skills.
e Strong network of students.

Students identified the following areas for improvement:

e There should be more mathematical/quantitative skills development in early years of
the program. Biostatistics course could be replaced by a Math course as students
currently cover statistics in three courses {introductory statistics, economic statistics,
biostatistics).

e Teaching and delivery of workshops have changed {upper-level workshops) and
students feel there is a duplication of the material already covered in lower years.

e Thereis a need to examine case studies in areas other than pharmaceuticals;
applications are also important in environmental and agri-business fields, and students
would like to know more about these applications.

e Thereis a need to include ethical issues related to biotechnology in the program.

e Resources: Students need more career advice and feel second rate to Biotech/CA. They
would benefit from introduction of a mentorship program.

Recommendation 3: Introduce peer-peer mentorship program and create more opportunities
for interactions with alumni,

Response: The Associate Director of the Science and Business program, assisted by the Science
Student Success Officer, will develop a plan to establish a Biotechnology/Economics peer
mentoring program early in the fall 2011 term.

Recommendation 4. Review program content to enhance quantitative skills of students prior to
third year.

Recommendation 5: Incorporate more explicit discussion/coverage of ethics’ issues.

Response: The Associate Director of the Science and Business program will strike an advisory
committee at the start of the fall 2011 term to review the structure, content, and anticipated
outcomes of the Biotechnology/Economics program and bring forward to Science
Undergraduate Studies Committee in the December 2011 meeting, a proposal for any changes,
if warranted.

Computational Science (regular and co-operative)

The major strength of this program is that it offers students an opportunity to learn and apply
their computational skills within selected fields of science. For the few students who do enter
the program it provides an appropriate integration of computational and discipline-specific
learning and, for some, the program provides the tools and background to progress to graduate
level study. Most students select this program for the opportunities it provides to take
Computer Science courses that they would otherwise be unable to take.

One of the major issues to address with this program is that it attracts few students. There may
be several reasons for the observed reduction in student enrolment including the recent
change to a common entry point for science students that may reduce the visibility of the
program to incoming students, and the program name which is not easy to differentiate from
Computer Science programs offered by the Faculty of Mathematics. Marketing of this program
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to high school students may not be very effective because of the lack of clarity of the program
name.

Feedback from students currently registered in the Computational Science program identified
positive aspects of the program as:

e The close relationship with the program advisors who are senior faculty. They feel like
“first class citizens”.

o The program meets their individual needs and allows them entry into computer science
courses.

¢ The program allows students to take a science program without having to do labs, and
the program provides appropriate non-lab-hased co-op opportunities.

The challenges faced by students in the program include:

o Dealing with course conflicts and scheduling issues, particularly with computer science
courses.

s Difficulty of integrating the computer science and science cultures.

» Lack of interaction with other students in the program.

Although the Computational Science program does appear to address the needs of the few
students currently in the program, the low enrollment raises the question as to the viability of
this program in the long term. That said, the program does not appear to require any
additional faculty resources, other than guidance and advisement of students.

Recommendation 6: The Faculty of Science should explore a number of options for the
Computational Science program including (i) termination of the program, (ii) alternate modes of
delivery (as an Option or Minor}, and (iii} advertisement and careful revision of the program
structure and/or content. The latter option is particularly relevant given recent changes to the
Physics curriculum in areas of Computational Science.

Response: Inactivate the Computational Science program prior to the next admissions cycle.
Students currently enrolled in the program will be allowed to graduate from this program.

Recommendation 7: The Faculty should consider a name change for the Computational Science
program to more clearly reflect the program content and differentiate it from Computer
Science.

Response: The above recommendation is moot in light of the response to recommendation 6.
Environmental Sciences/Ecology {regular and co-operative)

The recent changes to the Environmental Science program have enhanced connections
between discipline areas, improved scheduling and continuity between different levels of the
program. These changes will better prepare students for future careers in the multi-disciplinary
environmental sciences fields as well as enhance the numbers of students attracted to these
programs.

Feedback from students currently registered in the Environmental Sciences programs identified
the following positive aspect of the program:
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¢ The diversity of learning opportunities in the program and co-op opportunities.

The challenges faced by students in the program include:
o Scheduling of courses is really difficult, particularly in first year when lab work is
particularly heavy.
¢ Program structure leaves little room to do a Minor unless summer courses are taken.
o Lack of association with any one area or department; for example, students are
excluded from the Biology student society.
» The website should be enhanced to help students find appropriate information.

Substantial changes to the Environmental Sciences program offered by the Faculty of Science
have already been made and should result in enhanced quality and increased enrolment.
However, the review team recommends that the following issues shouid be considered:

Recommendation 8: Enhance promotion and advertisement of the new Environmental
Science/Ecology Specialization and Environmental Sciences/Geoscience Specialization programs
within the University and to high school students.

Response: Environmental Science Directors in the Department of Biology and the Department
of Earth and Environmental Sciences, together with the Coordinator of Recruiting and
Marketing, will meet to review current plans to promote the new Environmental Science
programs and to explore additional ways to enhance promotion. New initiatives should be
complementary to and seamless with existing recruitment activities, the meeting should occur
at least annually and should inform ongoing efforts to attract healthy enrolments in the
Environmental Science programs.

Recommendation 9: Assist students in the development of an Environmental Science student
society.

Response: Environmental Science Directors in the Department of Biology and the Department
of Earth and Environmental Sciences will convene a meeting with all Environmental Sciences
students to explore potential strategies to address their needs and interests. This meeting will
occur in the fall 2011 term and strategies will be implemented as early as possible. The
Directors will report progress to the Science Undergraduate Studies Committee at the
November 2011 meeting.

Honours Science

The Honours Science program is aimed toward students who are interested in a flexible science
program that allows them to tailor their course selection according to their individual needs
and interests. As there are few courses with program-based enrolment restrictions, many
Honours Science students choose to “shadow” departmental programs without having to take
all of the courses prescribed for a Major. This provides a great dea! of flexibility for the students
and allows them to comfortably select courses from different discipline areas as long as they
fulfill any prerequisite requirements. The program is particularly attractive to students who are
unsure of the area of science in which they want to focus when they enter University and also
to students who intend to enroll in professional schools.

Feedback from students currently registered in the Honours Science program identified positive
aspects of the program as:
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e Flexibility — the program allows students to gain all prerequisites necessary for post
graduate programs as efficiently as possible.

e Ownership - students are able to design and plan their own program.

e Overall — “the program is great”.

The challenges faced by students in the program include:

e Students in departmental programs are perceived to be preferentially selected for
employment opportunities in labs. Honours Science students do not have the
opportunity to gain employment experience through co-op placements.

e Lack of career advice. Honours Science students feel that the career advice and job
opportunities provided for them are inadequate.

e Lack of program information for prospective/incoming students. The flexibility of the
program can be confusing for students as there is a seemingly endless number of course
choices.

¢ Inadequate opportunities to conduct research and to develop professional relationships
with faculty in upper years of the program.

Overall the Honours Science program seems to be running very well and students and faculty
members are satisfied with the structure, organization, and delivery of the program. The
following recommendations should be viewed as means to enhance the guality of the
educational experiences.

Recommendation 10: Enhance opportunities for student-faculty interactions within the
program. First-year students would benefit from an informal/ social event at which they could
meet and talk with professors from different discipline areas.

Recommendation 11. Enhance opportunities for peer-to-peer interactions throughout the
program.

Response: The Faculty’s Student Success Officer will develop a mentoring program for Honours
Science students early in the fall 2011 term. In addition the Student Success Officer with the
Science Society Executive will coordinate a campalign to encourage honours Science and Three-
Year General Science students to form a student club.

Recommendation 12! Create a senior level research-oriented course or workshop that all
Honours Science students must take. This course/workshop would create a “capstone”
experience for Honours Science students.

Response: The Associate Dean of Science, Undergraduate Studies, will establish a task force to
explore the feasibility of a capstone experience for Honours Science students. This task force
will be assembled at the start of the fall 2011 term. The Associate Dean will report the findings
of the task force to the Science Undergraduate Studies Committee no later than the December
2011 meeting, and if feasible, develop plans to offer the capstone course at the earliest time
possible.

Recommendation 13: Introduce a mandatory annual meeting for each student with a program
advisor.
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Response: In the spring 2011 term, the Academic Services and Admissions Officer in the Science
Undergraduate Office will assess the feasibility of developing and implementing a strategy to
ensure that in the first year of the program. Al first-year Honours Science students meet with
an academic advisor, or at least become aware of certain serious situations when they should
speak with an advisor. If feasible, implementation will begin in the fall 2011 term.

Science and Business

One of the strengths of the Science and Business program is in the opportunities it provides for
students to develop their interests in science while at the same time develop expertise in the
field of business. However, perhaps the greatest strength is the series of workshops that form
the “core” of the program opportunity and allow students to progressively learn and develop
practical skills. These workshops employ a case study methodology and are run by faculty or
adjunct faculty members that are practicing business professionals. A recent graduate of the
Science and Business program is hired on an annual contract each year as a project manager to
assist with the running of the program and with outreach activities that include the creation of
three magazines per year written by students and sent to alumna, high schools, and businesses.
Selected undergraduate students are also identified as “Program Ambassadors” who provide
peer-to-peer guidance for junior students.

One of the greatest challenges faced by the Science and Business program is the recent decline
in enroiment.

Feedback from students currently registered in the Science and Business program identified
positive aspects of the program as:

¢ The opportunity to combine science and business in a co-op program provides added
“marketability” upon graduation.

o Workshops are viewed by students as the most valuable aspect of their program.

o The “community feel” of the Science and Business program — opportunities to develop
personal connections with peers and professors are highly valued.

e The Associate Director of the program provides caring oversight of the program.

The challenges faced by students in the program include:
* The imbalance between science and business content which emphasizes science in the
first two years of the program.
¢ Scheduling elective courses to obtain a Minor.
¢ Scheduling exams for courses offered by two Faculties.

Overall the Science and Business program seems to be running very well and students and
faculty are satisfied with the structure, organization, and delivery of the program. The greatest
challenge to the future success of the program is in student recruitment and the following
recommendations focus on this issue.

Recommendation 14: Substantially enhance promotion of the program to prospective high
school students. Program Ambassadors may be encouraged to make visits to high schools,
talking to both science and business classes.
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Response: The Associate Director of the Science and Business program and the Coordinator for
Recruiting and Marketing will explore the feasibility of an on-campus experience for
prospective Science and Business students. A plan will be developed by early in the fall 2011
term, for implementation at the appropriate time in the recruiting cycle.

Recommendation 15: Increase visibility of the program on the University website.

Response: Science will continue to participate fully in ongoing efforts to coordinate and market
“X" and Business programs across campus. The Associate Director will periodically report
progress to the Science Undergraduate Studies Committee.

Recommendation 16: Survey current Science and Business students to identify what attracted
them to the program and to identify possible barriers to recruitment.

Response: The Associate Director of the Science and Business program, with the assistance of
the Coordinator of Recruiting and Marketing, will develop a survey or bring together a focus
group to explore possible barriers to more successful recruitment into the Science and Business
program. This information gathering should take place in mid-June. The results of this initiative
will be reported to Science Undergraduate Studies Committee at the December 2011 meeting,
and a strategy to use this information will be developed for the recruitment process early in the
winter 2012 term for the earliest possible implementation into the next recruitment cycle.

Recommendation 17: Assess the impact of the co-op only option on recruitment.

Response: Students once again will be admitted to a regular version of the Science and
Business program starting in the fall 2011 term.

Three-Year General Science

The strength of the Three-Year General Science program is that is serves a variety of purposes.
it allows students the fiexibility to work towards a science degree on a part-time basis, fully or
in part through the Online Learning system. This is beneficial to individuals who are already in
the workforce and wish to enhance their academic standing or change career paths. It also
provides a valuable “shadow” their Honours program by taking the appropriate courses and
then apply for readmission to Honours when their grades improve. The Three-Year General
Science program also allows students continuing on to professional schools to obtain a
University of Waterloo degree and become alumni.

The strengths of this program also impose challenges to the successful administration and
support of the program. The student body is very diverse and constantly changing and has a
broad range of needs.

Feedback from students currently registered in the General Science program identified the
following positive aspect of the program:

» |t provides the opportunity to stay at the university while working to get back into an
honours program.

The challenges faced by students in the program include:
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e Obtaining appropriate information about the requirements of the General Science
program and the processes that need to be followed to get admission to courses, to
transfer course credits, and to obtain course overrides.

e Inadequate information regarding the organization of courses and course loads.

e The perception that General Science students are third-class citizens and do not get the
same level of attention that other students do.

Overall the structure and organization of the Three-Year General Science program is working well
and it accomplishes what is required of the program by the diverse group of students it serves,
However, some enhancements to the administration of the program are recommended.

Recommendation 18: Appoint a General Science Advisor responsible for the advisement and
guidance of students in the program.

Response: The Associate Dean of Science, Undergraduate Studies, along with the Academic
Services and Admissions Officer, will review the structure of advisement responsibilities
associated with the Three-Year General Science program. This review will occur prior to the fall
2011 term, and any changes that result will be implemented no later than the beginning of the
fall 2011 term.

Recommendation 19: Establish a pro-active system of communication with General Science
students to inform them of issues such as changes to their academic status, re-admission
processes, and courses and course load options available to them

Recommendation 20: Inform students in all Faculty of Science programs of optians available to
them to take reduced course loads to enable them to work effectively.

Response: The Academic Services and Admissions Officer, in consultation with the Associate
Dean of Science, Undergraduate Studies, will develop a web page that expressly discusses many
of the issues that appear to be especially relevant to students in the Three-Year General Science
program. Much of this information is already available on the web, and this information could
be captures and amplified so that it becomes more specific to the Three-Year General Science
program. Development of the web page will be complete by the end of the fall 2011 term.

Recommendation 21: |dentify ways to enhance the perceived status of General Science
students within the Faculty.

Response: The Faculty’s Student Success Officer will develop a peer mentoring program for
Three-Year General Science students early in the fall 2011 term. This initiative could piggy back
on the development proposed above for the Honours Science program.

Joint Science-Arts Major

The review committee examined the information provided in the “Self Study Report” but did
not speak to any joint Science-Arts Honours students. The data clearly indicate that joint
programs meet the aspiration and needs of many students. Students seem able to navigate
between the two components of their programs.

Recommendation 22: The Faculty of Science maintains support for students who aspire to a

joint program. AL26
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Response: The Faculty of Science will continue to support students in their pursuit of joint
programs involving an Arts major.

Administration of Non-Departmental Programs

The review team considers that Dr. Coniglio, the Associate Dean of Undergraduate Studies in
the Faculty of Science should be commended for his interest in, and dedication to, developing
and maintaining the most effective learning experience possible for the non-departmental
program students in the Faculty of Science. The review committee found a strong team ethos
among the persons who support the work of the Associate Dean for Undergraduate Studies.
This team deserves credit for effectively administering to the needs of Non-Departmental
Program students, as there are some differences when compared to departmental students.
For instance, staff members recognize and provide support for the greater flexibility that Non-
Departmental Programs students require. Among the more problematic aspects that the team
has to deal with are tracking student progress and encouraging students who involuntarily have
been moved to the General Science program. Although the advisory group is proactive in
dealing with such students, it is often difficult to follow-up because of the reticence of these
students. It appears that current business systems force people in the Associate Dean’s
operation to do a substantial amount of manual tracking and to intervene to get students into
appropriate courses.

Recommendation 23: Provide more resources to the Associate Dean for Undergraduate Studies.
A careful analysis of workloads of the Academic Services Advisors should be made. If the
analysis shows that these advisors are overburdened, then steps should be undertaken to hire
additional personnel.

Response: The Faculty of Science will soon be hiring a Science Student Success Officer (S550) to
support student success in all of its forms. The SS50 will be charged with developing and
implementing Faculty-level success initiatives, as well as participating in institutionally-
developed initiatives from the central Student Success Office. This position will be operational
in the spring 2011 term.
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Senate Undergraduate Council
Report to Senate - June 20, 2011
Attachment #3

Two Year Progress Report - Department of Geography and Environmental Management
Overview

As part of its 2007 Strategic Plan, the Department of Geography and Environmental Management
identified a number of initiatives and activities that would be the focus of its efforts over the subsequent
seven years. The department’s name was changed from Department of Geography to The Department of
Geography and Environmental Management (GEM). The new name reflects the department’s focus on
the human, physical, and technical dimensions of environmental management.

Academic Plans

The department offers numerous undergraduate plans in Geography and Environmental Management -
BES (honours co-op, honours regular, and 3yr general), Geography and Environmental Management in
Arts — BA (honours co-op, honours regular, honours - Arts and Business regular, general), Geomatics
{honouss co-op and regular) and Geography and Aviation, as well as additional minors, specializations,
options, and 2+2 programs with international partners. At the graduate level, the department offers MA,
MES, MSc, and PhD degiees in partnership with the Department of Geography and Environmental
Studies at Wilfrid Laurier University, through the Waterloo-Laurier Graduate Program in
Geography GEM also offers an MAES degree in Tourism Policy and Planning through a partnership with
the Department of Recreation and Leisure Studies ai UW.

Faculty Renewal

The overall faculty complement in GEM has not changed appreciably over the past few years, with a
current FTE of 20.9.The department has made two new appointments to replace retirements. In November
2008, a lecturer was appoeinted to a three year term in the department to teach courses in Geographic
Information Systems within the GEM and Geomatics plans. It will be important to ensure that this
teaching capacity is maintained at the end of the appointment. In September 2010, an assistant professor
was appointed to the SHARCNET Chair in Geomatics, a two year research chair position focussed on the
development and application of global climate models to the study of climate change impacts and
adaptations. This position will transition into a regular tenure-track appointment at the conclusion of the
two year research chair period.

Addressing Goals from the Program Review

In the last couple of years, the department has underiaken a number of initiatives designed to address the
goals that were outlined in the 2007 program review. In 2007-08 the department undertook an
undergraduate curriculum review for content and learning objectives, with a focus on key competencies
as outlined by UW and provincial documents. The review resulted in a number of refinements to course
offerings in each of the department’s undergraduate specializations. Ongoing adjustments to the
curriculum are made each year, as issues arise.

The department has also been working to build the new plans in both Geomatics and Aviation Ongoing
recruiting efforts and refinements to the curricula of these programs have resulted in steady growth. The
Geomatics plan reached its target for first-year intake in the fall of 2010, With the economic downturn of the
last couple of years, the Aviation program has seen some reduction in enrolment. However, interest in the
program remains sirong, Over the long term, the program is expected to meet its admission target each year.

The MSc and MAES programs were approved in 2008. The department continues to expand its international
profile through both research and educational partnerships with international institutions, The 2+2 program

with Nanjing University, in which students spend the first two years at Nanjing, and the final two years at
Waterloo, has been expanded to add programs with Wuhan University and The China University of

Geosciences at Beijing. We have been very pleased with the quality of the students participating in this

program A number of these 2+2 students have continued on to graduate studies at UW. Al28



The department played a central role in the establishment of the UW Interdisciplinary Centre on Climate
Change (1C3) The founding Director of the Centre, Dr. Claude Duguay, is a professor in GEM.

The department continues to expand its reputation as a leader in geomatics research and teaching on the
UW campus, a goal that was outlined in the 2007 program review. The department was awarded a
SHARCNET Research Chair in Geomatics in 2010. Enrolment in undergraduate geomatics courses has
increased from about 508 in the 2006-2007 academic year, to 1128 in the 2009-2010 academic year.
Demand more than doubled in those three years and continues to grow.

The department has reviewed its teaching of methods and techniques in human and physical geography.
in 2008, the department realigned and expanded its curriculum to offer two courses in methods and
techniques at the third year level. GEOG 393 is focussed on research methods in human geography.
GEOG 394 is focussed on research methods in physical geography. One of either GEOG 393 or 394 is
required for the Geography and Environmental Management and Geomatics degrees.

Challenges and Future Plans
Increasing Enrolment

Over the past few years, the department has witnessed rapid enrolnient growth in both the undergraduate and
graduate programs. Undergraduate enrolment of GEM majors has grown from 311 in Sept 2006 to 577 in
Sept 2010. The department has also made progress on the retention of students within ENV and UW. There
has been a marked increase in recent years in the number of students transferring into GEM from other
programs. The department has now begun tracking transfers. To date in the 2010-11 academic year, at least
70 students have initiated transfers into GEM plans. Current enrolment in GEM plans is estimated at
approximately 630 Courses offered by the department continue to grow in popularity. As a result, the total
number of students in GEOG courses has grown from about 3834 in 2007 to about 5400 in 2010.

Enrolment has also increased in graduate programs. Over the past five years, total enrolment in GEM
graduate programs has increased from a historical steady state average of 71 in Fall 2006 to 116 in Fall
2010. This exceeds the steady-state target of 106 that was outlined in the 2007 program review. It appears
that enrolment will continue to grow beyond the 2007 steady state target, as the total Winter 2011 grad
enrolment is now 128.

Response

This dramatic increase in enrolment has resulted in significant increases in teaching and graduate advising
loads for faculty within the department. The department will be undertaking a review of curriculum, course
enrolment, and teaching and advising loads with the goal of more effectively managing these challenges
while maintaining a high quality educational experience for the students enrolled in our programs.

Other Initiatives

In 2007, a retirement in human geography was not replaced. At that time, the department made a decision
to reduce its profile in historical, cultural, and critical geography, while focussing its efforts in human
geography on environment and development. However, in 2009, the Local Economic Development
program was moved from the Department of Geography and Environmental Management to the School of
Environment, Enterprise, and Development. These events have necessitated a review of the Human
Geography specialization with the goal of redefining and refocusing the teaching and research in this

field. This review will be complete by August 2011, and will include the discussion of possible new
coursework masters programs in Sustainable Tourism and Climate Change.In addition, the department
will assess the potential development of a coursework masters program in Geomatics. This study will also
be complete by August 2011.
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Executive Council Priorities, 2011-12

Within the framework of the 6" Decade Plan, the following more specific foci for 2011-12 will
be considered:

¢ Improving communication with various stakeholders on campus and off;

o Continuing to identify and obtain additional sources of new income;

« Using best practices, identify leaders, both faculty and staff, and arrange for mentoring
and enhancement of their leadership skills;

e Hiring new faculty and staff complement using best practices;

e Developing the Student Success Office including activities related to first-year transition
and students-at-risk;

« Starting a process of reducing the high student/faculty ratio;

e Attracting international students, both undergraduate and graduate, but from a broader
geographical base;

» Developing means of refreshing “co-op”;

» Streamlining course and degree offerings and standardizing procedures in both
undergraduate and graduate programs;

» Developing measurements of research impact, developing a suitable data base, and
communicating the results to various stakeholders.

Geoff McBoyle
24 May, 2011



University of Waterloo
SENATE
June 28, 2011

FOR APPROVAL

Process for Transition to Clinical Professorial Ranks by Continuing Clinical Lecturers

Motion: To approve the proposed process [see Attachment 1].
Summary:

Policy 76, Faculty Appointments and Policy 77, Tenure and Promotion of Faculty Members were amended to
provide for clinical professoriate [approved by Senate (March 28, 2011) and the Board of Governors (April 5,
2011

The process gives faculty currently appointed as continuing clinical lecturers an opportunity to transition to
clinical professorial ranks. An evaluation process will be used to determine where to place each applicant
along the clinical professorial career track. A facuity member who moves under this process to the tenure track
bt is not awarded fenure may return o the rank of continuing clinical lecturer

The process is the result of consultations undertaken by the faculty association and discussions by the Faculty
Relations Commitiee and has been approved by the Facuity Relations Committee (unanimous) and the
university president.
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Attachment 1
Process for Transition to Clinical Professorial Ranks by Continuing Clinical Lecturers

This process is available only in 2012 and 2013. The minimum outcome possible is a first probationary-
term appointment at the rank of assistant clinica! professor.

A continuing clinical lecturer has a one-time option to ask for consideration to be offered a tenure-
track/tenured position as follows:
i}y a first probationary-term appointment at the rank of assistant clinical professor

i)  a first probationary-term appointment at the rank of associate clinical professor
iii)  asecond probationary-term appointment at the rank of assistant clinical professor
iv)  asecond probationary-term appointment at the rank of associate clinical professor
v)  atenured appoiniment at the rank of associate clinical professor, or

vi}  atenured appointment at the rank of clinical professor.

Application for consideration. A decision to ask for consideration must be communicated in writing to
the school Director by January 3, 2012 or January 2, 2013. The candidate shall meet with the Director o
discuss the procedures to be followed. The School will provide advice and mentoring on how to prepare a
candidate’s brief.

Candidate's brief. By February 1, 2012 or February 1, 2013, the candidate shall submit a brief
supporting the consideration and indicating which type of appointment the candidate is seeking. The brief
must include a curriculum vitae, copies of relevant scholarly work, a summary of the candidate's
contributions in scholarship, teaching and service, and any other relevant information the candidate feels
may be useful to the School Tenure and Promotion Committee (STPC) and Facuity Tenure and
Promotion Committee (FTPC). The document “Tenure and Promotion in the Clinical Professorial Ranks -
Innovative Clinical or Professional Practice” should be consulted for an explanation of “innovative
clinical or professional practice.”

Annual performance reviews. The Director shall provide the STPC with copies of all written
assessments made of the candidate within the school

Consideration file. The consideration file for a candidate consists of: all evidence considered by the
STPC and the FTPC; the STPC assessment of the candidate's performance in teaching, scholarship and
service; the outcome of deliberations by the STPC and the FTPC. The file shall also include the numerical
record of votes taken, plus any written statements, including reasons, by STPC or FTPC members who do
not agree with the majority recommendation.

Conflict of interest. A member of a tenure and promotion committee who has a conflict of interest in a
particular case shall declare the conflict and shall be absent from the portion of committee meetings
dealing with that case. If the Committee Chair has a conflict of interest, the committee shall elect another
of its members to serve as Chair pro tem during the absence of the Chair.

Challenges. Prior to consideration of a case, a candidate may challenge in writing any member or
members of an STPC or FTPC for bias, apprehension of bias or perceived conflict of interest. The
committee, excluding the member challenged, shall decide whether the challenge is well-founded. If so,
the challenged member shall not attend those portions of committee meetings dealing with the specific
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case. If the committee decides that a chalienge is not well-founded, the challenged member shall
participate, but the challenge becomes part of the record for any subsequent consideration or appeal.

Procedures at the school level. The STPC shall meet to consider the application, shall prepare an
assessment of the candidate's performance in teaching, scholarship and service, and shall decide which
type of appoiniment to recommend The assessment should state clearly, and in detail, the evidence
considered, the criteria applied to the evidence, the evaluation of the candidate in each of the three arcas
and the emphasis placed on each area

If there is a strong possibility that the STPC might recommend a tenured appointment, external opinions
of the candidate's scholarly contributions shall be sought; normally at least three external reviews are
obtained. External referees shall be both external to UW and at arm’s-length from the candidate.

The candidate will be asked to provide the names of at least three arm’s-length external referees who can
assess his/her scholarship The STPC shall consider the candidate's list of referees and normally will
suggest additional names. After consulting with the Dean, the STPC Chair shall inform the candidate of
the pool of potential referees. The candidate may challenge, in writing to the STPC, a potential referee for
bias, apprehension of bias, perceived conflict of interest or unsuitability. If the STPC and the candidate do
not agree on the pool of potential referees, at least half of the referees contacted must be from those
approved by the candidate.

Letters soliciting comments from referees shall be sent by the Dean. Referees shall be sent copies of
Policy 77 and this process, and shall be asked to assess the candidate's scholarly work and, if possible, to
compare it with the scholarly achievements of others recently tenured at their own institutions or others of
similar standing. Informal contacts with potential external referees by the Director, STPC or FTPC
members, or the candidate are inappropriate.

If members of the STPC express significant reservations that could result in the recommendation of an
appointment at a level lower than that sought, the STPC Chair shall provide the candidate with a complete
copy of the file, together with a written explanation of the nature of the reservations in sufficient detail to
allow the candidate to respond. The file shall include all internal or external letters of assessment with the
names of the authors and other identifying references deleted, unless the authors have expressly consented
to being identified. Within ten working days of delivery of the file, the candidate shall provide her/his
written response (inchuding any relevant new evidence) to the STPC Chair for distribution to the STPC.
The candidate may also choose to appear before the STPC and may choose to be accompanied by a UW
academic colleague The STPC shall not finalize its recommendation until the candidate has been given
the opportunity to respond, as described above.

When the STPC has completed its deliberations, the STPC Chair shall inform the candidate in writing of
the outcome and the basis for it. The STPC Chair shall forward the file to the Dean for consideration by
the FTPC unless the candidate chooses to withdraw it within 5 working days of notification of the
outcome.

Procedures at the faculty level. The FTPC shall consider the recommendations of the STPC to ensure
that the STPC has acted carefully and appropriately in its deliberations and that its recommendations are
sound.



The FTPC shall base its deliberations primarily on the report forwarded by the STPC. The STPC Chair
(or delegate) normally will present the STPC recommendations to the FTPC and will be available to
answer questions, but shall not otherwise participate in the proceedings.

If members of the FTPC express significant reservations that could result in the recommendation of an
appointment at a level lower than that sought, the Dean shall provide the candidate with a complete copy
of the file, together with a written explanation of the nature of the reservations in sufficient detail to atlow
the candidate to respond. The file shall include all internal or external letters of assessment with the
names of the authors and other identifying references deleted, unless the authors have expressly consented
to being identified. Within ten working days of delivery of the file, the candidate shall provide her/his
written response (including any relevant new evidence) to the Dean for distribution to the FTPC. The
candidate may also choose to appear before the STPC and may choose to be accompanied by a UW
academic colleague. The FTPC shall not finalize its recommendation until the candidate has been given
the opportunity to respond, as described above.

When the FTPC has completed its deliberations, the Dean shall inform the candidate in writing of the
outcome and the basis for it. The Dean will consider the file unless the candidate chooses to withdraw it
within S working days of notification of the outcome.

Outcome of consideration. The Dean will consider the recommendations of the STPC and FTPC and
determine whether to:

i) offer the candidate a probationary-term appointment as set out above, or

i) forward the file to the President for consideration of a tenured appointment.

If the President supports the granting of tenure, he/she shall inform the candidate, recommend approval to
the Board of Governors, and subsequently report the granting of tenure to Senate for information.

A candidate who accepts a probationary-term appointment will be governed by Policy 76 regarding
probationary-term reappointment and by Policy 77 regarding tenure and promotion with the exception
that if he/she is not reappointed or granted tenure he/she can retum to a continuing clinical lecturer
appointment.

A candidate may choose to not accept an offer and will then retain her/his status as a continuing clinical
lecturer.

Appeal. If the offer by the Dean is for a level lower than that sought or the decision of the President is
negative, the candidate may appeal following the process set out in section 7 of Policy 77. The tribunal
shall decide by majority vote on the basis of the evidence submitted to it which of the six positions is to
be offered to the candidate. The decision of the tribunal is final.
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