m UNIVERSITY GFC PROGRAMS COMMITTEE

~— MOTION AND FINAL DOCUMENT SUMMARY
4 OF ALBERTA

The following Motions and Documents were considered by the GFC Programs Committee at its Thursday, February
08, 2024 meeting:

Agenda Title: Course, Minor Program, and Minor Regulation Changes
- Arts

- Business

- Engineering

- Education

- Law

- Native Studies

- Nursing

- School of Public Health

- Science

CARRIED MOTION:
THAT the GFC Programs Committee approve, with delegated authority from General Faculties Council, the
attached submissions from the Faculties of...

Final [tem: 4.

Agenda Title: Terminations

- Faculty of Arts First-level Specialisations

- Faculty of Arts Second-level Specialisations

- Faculty of Law - Dual Degree with the University of Colorado

CARRIED MOTION:
THAT the GFC Programs Committee approve, with delegated authority from General Faculties Council, the
following termination proposals, as submitted by the Faculty of Arts, to take effect upon final approval:

First-level specialisations in the BA:

e Combined French Spanish

e Comparative Literature

e French Language and Literature

e German Language and Literature

e German Linguistics e German Studies

e Latin American Studies « Romance Languages
e Scandinavian Language and Literature

e Spanish Language and Literature

First-level specialisations in the BDes:

e Computing Science Route

e Printmaking Route First-level specialisations in the BFA in Drama:
e Technical Theatre Second-level specialisations in the BA:

e Classical Languages Honors

e Combined Honors in Comparative Literature

e Combined Honors in Creative Writing

e Combined Honors in French and Spanish

e Combined Honors in French

e Combined Honors in German
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e Combined Honors in Polish and Russian

e Combined Honors in Scandinavian Studies
e Combined Honors in Spanish

e History and Classics Combined Honors

e Honors in Comparative Literature

e Honors in French

e Honors in German

e Honors in Romance Languages

CARRIED MOTION:

THAT the GFC Programs Committee approve, with delegated authority from General Faculties Council, the
termination proposals of the Joint Degree with the University of Colorado, as submitted by the Faculty of
Law, to take effect upon final approval.

Final [tem: 5.

Agenda Title: Updated Non-Credit Programming Framework & Guide

CARRIED MOTION:

THATtheGFCProgramsCommitteeapprove,withdelegatedauthorityfromGeneral Faculties Council, an updated
Non-credit andMicro-credential Framework as set out in Attachment1,forimplementationuponapproval.

Final [tem: 6.

Agenda Title: Major in Chemistry - Accredited option

CARRIED MOTION:

THAT the GFC Programs Committee, with delegated authority from General Faculties Council, approve the
proposed Accredited Major in Chemistry, as proposed by the Faculty of Science, for inclusion in the 2024-
2025 University Calendar.

Final Item: 7.

Agenda Title: Suspension of the Specialisations in Educational Policy Studies and Elementary Education in
the Doctor of Education

CARRIED MOTION:

Be it resolved that GFC Programs Committee recommend the suspension of the specializations of
Educational Policy Studies and Elementary Education under the EdD, for implementation upon final approval.
Final Item: 8.

Agenda Title: Proposed New Master of Management Analytics Program

CARRIED MOTION:

THAT the GFC Programs Committee, with delegated authority of General Faculties Council, recommend that
the Board of Governors approve the new Master of Management Analytics (MMA) program in the Alberta
School of Business for implementation upon final approval.

Final Item: 9.
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Agenda Title: University of Alberta Foundation Program

CARRIED MOTION:
THAT the GFC Programs Committee, with delegated authority from General Faculties Council, approve the

changes to the Open Studies section of the University Calendar to take effect for the 2024-2025 academic
year.

Final Item: 10.
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) OF ALBERTA Course, Minor Program, and Minor Regulation Changes

FINAL ITEM NO. 4
Decision X Discussion [] Information [J
ITEM OBJECTIVE: To approve course, minor program, and minor regulations changes for the

Faculties of Arts; Business; Education; Engineering; Law; Native Studies; Nursing; School of
Public Health; and Science.

DATE February 8, 2024
TO GFC Programs Committee
RESPONSIBLE PORTFOLIO Provost and Vice-President (Academic)

MOTION: THAT the GFC Programs Committee approve, with delegated authority from General
Faculties Council, the attached submissions from the Faculties of Faculties of Arts; Business;
Education; Engineering; Law; Native Studies; Nursing; School of Public Health; and Science.

EXECUTIVE SUMMARY:

All routine course, minor program, and minor regulation changes that do not involve or affect
other Faculties or units, and do not form part of a proposal for a new program or a substantive
program change, are approved regularly by the GFC Programs Committee in an omnibus motion.

See individual item for Faculty Council approval information.
Supporting Materials:

Attachments:

Arts;

Business;

Education;

Engineering;

Law;

Native Studies;

Nursing;

School of Public Health; and
Science

OoOoNo~wWN =

GOVERNANCE OUTLINE



[c2] UNIVERSITY OF ALBERTA Package Code: AR —UGSP 09.26.23 Post AAC
P FACULTY OF ARTS

This package contains: Undergraduate - Substantive Program Changes

Faculty approval date:

AAC Date: September 26, 2023 AEC : November 16, 2023 AFC: November 30, 2023

Page | Department or Unit What is Changing

2 Faculty / USS Discontinuing Spring Admission

4 Sociology Transfer Applicants




UNIVERSITY Calendar Change Form - Program and Regulations
gJ OF ALBERTA See the Calendar Guide for tips on how to complete this form

Faculty of Arts Faculty / USS

Level of change X Undergraduate [1 Graduate
Type of Change ] Program X Regulation
Are there corresponding course changes? ] Yes X No
Additional Documentation Attached ] Yes X No
Contact Person: Kristy Wuetherick/Rebecca Nagel
Department/Unit Approval Date: n/a

Rationale for change (Indicate other consultation groups, departments, units or faculties)

We would like to remove admission for new students to the Spring term for the Bachelor of Arts, BA/BEd
Drama, and BA Environmental Studies programs. Previous students would still be able to return in the
Spring term.

Very few of the students who typically apply to start or transfer in the Spring term are truly eligible for a
Spring term start. International students in particular are not able to get their study permits in time for
Spring. The Faculty of Arts advising team and the Admissions unit in the Office of the Registrar do quite a
bit of manual work to move applications to the Fall term.

We strongly feel that a new student is best served by starting the program in the Fall term when orientation
events take place. Removing the Spring term start will set new students up for success.

Spring 2023 statistics:

We had 176 applicants

We admitted 34

20 registered

16 incomplete applications

106 were denied because they were not eligible to start in the Spring term (including 59 international
applicants). Most of these were manually moved to the Fall 2023 term, a time-consuming process which
could have been avoided.

https://calendar.ualberta.ca/content.php?catoid=39&navoid=12383#admission_and_readmission_deadlines

Calendar Copy

Current: Remevedlanguage (Include name of program) | Proposed: New language



https://sites.google.com/ualberta.ca/ualberta-calendar-guide/governance/proposing-changes/change-forms-and-submission-portals?authuser=1

College of Social Sciences and Humanities

e Faculty of Arts

Faculty of Arts Admission Deadlines

College of Social Sciences and Humanities

e Faculty of Arts

Faculty of Arts Admission Deadlines

Admission Readmission
Applic Docum Applic Docum
ation ents ation ents

Other
Requir
ements

Admission Readmission
Applic Docum Applic Docum
ation ents ation ents

Other
Requir
ements

BA, BA (Drama)/BEd Combined, and BA Environmental Studies

BA, BA (Drama)/BEd Combined, and BA Environmental Studies

Spring/
Summe

r

March

March
31

Spring/
Summe

r

No
admissi

on

Previous March
students - 31
March 1



https://calendar.ualberta.ca/content.php?catoid=39&navoid=12418
https://calendar.ualberta.ca/content.php?catoid=39&navoid=12418

Calendar Change Form - Program and Regulations

UNIVERSITY
4y OF ALBERTA See the Calendar Guide for tips on how to complete this form

Faculty of Arts Sociology

Level of change X Undergraduate [ Graduate
Type of Change ] Program X Regulation
Are there corresponding course changes? ] Yes X No
Additional Documentation Attached 0 Yes No
Contact Person: Alison Dunwoody

Department/Unit Approval Date: April 19, 2023

Rationale for change (Indicate other consultation groups, departments, units or faculties)

Correcting an error.

https://calendar.ualberta.ca/content.php?catoid=36&navoid=11294#ba-criminology.

Calendar Copy

Current: RemevedHanguage (Include name of program)

Proposed: New language

Bachelor of Arts (Criminology)
[..]

Transfer Applicants

See Transfer from a Postsecondary
Institutions and Transfer of Credit.

Students are strongly advised to include 3 units
of junior ENGL, SOC 100 (3 units), PSYCH
104 (3 units) and PSYCH 105 (3 units), and a
Language other than English (6 units, if
applicable), or their equivalents, in their first
year. No more than #8 units of course weight
will be granted in transfer credit toward the BA
(Criminology) program. Refer to Application
Procedures and Deadlines.

Bachelor of Arts (Criminology)
[...]

Transfer Applicants

See Transfer from a Postsecondary

Institutions and Transfer of Credit.

Students are strongly advised to include 3 units
of junior ENGL, SOC 100 (3 units), PSYCH
104 (3 units) and PSYCH 105 (3 units), and a
Language other than English (6 units, if
applicable), or their equivalents, in their first
year. No more than 60 units of course weight
will be granted in transfer credit toward the BA
(Criminology) program from outside of the
University of Alberta. Refer to the BA
(Criminology) program for other regulations and

residence requirements. Refer to Application
Procedures and Deadlines.



about:blank
about:blank#transfer_from_a_postsecondary_institutions
about:blank#transfer_from_a_postsecondary_institutions
about:blank#Transfer_of_Credit
about:blank#tt9628
about:blank#tt6146
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about:blank#tt409
about:blank
about:blank
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[c2] UNIVERSITY OF ALBERTA Package Code: AR - GMP 12.11.23 revised
@P FACULTY OF ARTS

This package contains: Graduate - Minor Program Changes

Faculty approval date:

AAC Date: November 21, 2023

Page | Department or Unit What is Changing

2 Music Doctor of Music

5 Music Master of Arts (Music)
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Calendar Change Form - Program and Regulations

See the Calendar Guide for tips on how to complete this form

Faculty of Arts Music

Level of change J Undergraduate x Graduate
Type of Change X Program 1 Regulation
Are there corresponding course changes? LI Yes X No
Additional Documentation Attached LI Yes X No

Contact Person:

Michael Frishkopf

Department/Unit Approval Date:

Oct. 4, 2023

Rationale for change (Indicate other consultation groups, departments, units or faculties)

When the three DMus streams (Performance, Choral Conducting, and Composition) were formulated,

degree requirements specified academic courses in

academic offerings have diversified, including ethnomusicology and popular music studies. Moreover,
students have become more diverse in their research and artistic aspirations, and seek greater flexibility.
The purpose of the requirement is to ensure that DMus students gain experience in academic study and
writing. We would like them to enjoy flexibility in selecting academic courses, so long as at least two of

these courses include a substantial paper.

Correspondingly, the qualifying examinations for the Performance and Choral Conducting streams have
been modified slightly, as students will now be required to take (and pass) courses requiring substantial
papers, which will replace the corresponding qualifying examination requirements. The qualifying
examination for the Choral Conducting stream now includes the option of a public presentation, enabling
students to demonstrate and hone presentation skills.

The Composition stream qualifying examination is also being modified. Changes and rationale are as

follows:

1.) Elimination of the 20™-century repertoire component, since we now expect students to acquire
of 20" and 21%! century repertoire as part of their coursework, both

knowledge
program, and in their previous degrees.
2.) Elimination of the orchestration exam, which is

cultural environment. Instead, we emphasize scholarly essays to cover history as well as current

trends in composition and sonic arts culture.

3.) The addition of a public component, since many of our students in other areas of the department
, demonstrating and honing presentation skills

have benefited from such an exercise

These changes will allow the qualifying process to be more streamlined, as well as more focused on
preparations required for the candidacy, including dissertation proposal and bibliography.

musicology and music theory. Since then, our

in their doctoral

outdated in today’s mixed analog/digital multi

Paste current calendar URL here

https://calendar.ualberta.ca/preview_program.php?catoid=39&poid=47443&returnto=12424

Calendar Copy

Current: Remeveddanguage (Include name of program)

Proposed: New language



https://sites.google.com/ualberta.ca/ualberta-calendar-guide/governance/proposing-changes/change-forms-and-submission-portals?authuser=1

Graduate Programs in Music

[..]

Doctor of Music

The Degree of DMus has three separate program
streams: Performance, Choral Conducting and
Composition.

Program Requirements

DMus students are normally required to complete
30 to 36 units in graduate-level coursework.
Completion of a thesis-equivalent is also required.

Coursework

At least eight-3-unit graduate-level options, to be
approved by the supervisory committee.

DMus students concentrating in Choral
Conducting are required to take:

MUSIC 730 (6 units) - Choral Conducting (first
year)

MUSIC 738 (3 units) - Choral Conducting (second
year)

MUSIC 633 (3 units) - Seminar in Choral Literature
I

MUSIC 634 (3 units) - Seminar in Choral Literature
Il

MUSIC 740 (3 units) - Choral Ensemble

DMus students concentrating in Performance
are required to take MUSIC 721 (3 units) ard
MUSIC 725 (3 units).

Graduate Programs in Music

[...]

Doctor of Music

The Degree of DMus has three separate program
streams: Performance, Choral Conducting and
Composition.

Program Requirements

DMus students are normally required to complete
30 to 36 units in graduate-level coursework.
Completion of a thesis-equivalent is also required.

Coursework

At least ten 3-unit graduate-level options,
to be approved by the supervisory
committee, two of which must be academic
MUSIC courses that require a substantial
writing component of a minimum of 15 pages
(not including a bibliography).

DMus students concentrating in Choral
Conducting are required to take:

MUSIC 730 (6 units) - Choral Conducting (first
year)

MUSIC 738 (3 units) - Choral Conducting (second
year)

MUSIC 633 (3 units) - Seminar in Choral Literature
|

MUSIC 634 (3 units) - Seminar in Choral Literature
Il

MUSIC 740 (3 units) - Choral Ensemble

DMus students concentrating in Performance
are required to take:

MUSIC 721 — (3 units) Applied Music

MUSIC 725 — (3 units) Applied Music




At the discretion of the supervisor, students who
have not taken a bibliography and research
methods course (or equivalent) will be required to
take MUSIC 505. The fulfillment of this requirement
will count as one of the approved options.

At the discretion of the supervisor, further
coursework may be required.

[...]
Qualifying Exams

The qualifying exams for DMus students in

Performance will consist of ere-essay-in-the-area

: o hi ’ i : .
theonyand-a two-part examination in musical
literature focusing on the student’s area of
concentration.

The qualifying exams for DMus students in Choral
Conducting will consist of one score identification
exam, one extended essay on a selected topic in
choral music; an-extended-essay-on-a-selected
o : ; I i

j ;and
a detailed summary of the proposal for the final
essay.

The qualifying exams for DMus students in
Composition will consist of-an-erchestration-or
elesto SEEEEE sg.l’"l'd. de5|g, A eel |_|F|p|enent Ia“ EISS%
notcompleted-MUSIC 580 orequivalentan

At the discretion of the supervisor, students who
have not taken a bibliography and research
methods course (or equivalent) will be required to
take MUSIC 505. The fulfillment of this requirement
will count as one of the approved options.

At the discretion of the supervisor, further
coursework may be required.

[...]
Qualifying Exams

The qualifying exams for DMus students in
Performance will consist of a two-part written
examination in musical literature focusing on the
student’s area of concentration.

The qualifying exams for DMus students in Choral
Conducting will consist of one written score
identification exam, one extended essay on a
selected topic'in choral music; one analysis paper
presentation on a tonal work; one analysis paper or
public presentation on a pre or post tonal work;

and a detailed summary of the proposal for the
final essay.

The qualifying exam for DMus students in
Composition will consist of two scholarly essays in
music history or culture of substantial length
(normally 15 to 20 pages, not including
bibliography), a 45 minute public presentation
based on one of the two essays, and preparation
of a thesis proposal.
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Calendar Change Form - Program and Regulations

See the Calendar Guide for tips on how to complete this form

Faculty of Arts Music

Level of change [0 Undergraduate x Graduate
Type of Change X Program 0 Regulation
Are there corresponding course changes? ] Yes X No
Additional Documentation Attached ] Yes X No

Contact Person:

Michael Frishkopf

Department/Unit Approval Date:

Oct. 4, 2023

Rationale for change (Indicate other consultation groups, departments, units or faculties)

At the doctoral level, students select “A minimum of six 3-unit graduate-level courses to be chosen in
consultation with the supervisor,” according to the Calendar. But at the master’s level, the phrase “to be
chosen in consultation with the supervisor” is not present. Flexibility is good. But without this phrase, the
student could select any graduate level course and it would count towards the unit requirements, and if the
student didn’t consult in advance some misunderstandings could arise. We believe the supervisor should
have a clearly defined role in approving a set of courses that cohere and support the student’s education.
Adding this language helps ensure that programs are harmonious and coherent.

Paste current calendar URL here

https://calendar.ualberta.ca/preview_program.php?catoid=39&poid=47443&returnto=12424

Calendar Copy

Current: Remevedlanguage (Include name of program)

Proposed: New language

Master of Arts (Music)
[...]

Course-based MA:

Students must complete a minimum of 30 units in
graduate-level course work, including 27 units in
required courses and at least 3 units in a capping
project.

Required Courses

MUSIC 614 - Proseminar in Musicology
MUSIC 650 - Proseminar in Music Theory
MUSIC 665 - Issues in Ethnomusicology
MUSIC 670 - Proseminar in Popular Music and
Media Studies

A minimum of five 3-unit graduate-level options

Master of Arts (Music)
[...]

Course-based MA:

Students must complete a minimum of 30 units in
graduate-level course work, including 27 units in
required courses and at least 3 units in a capping
project.

Required Courses

MUSIC 614 - Proseminar in Musicology

MUSIC 650 - Proseminar in Music Theory
MUSIC 665 - Issues in Ethnomusicology

MUSIC 670 - Proseminar in Popular Music and
Media Studies

A minimum of five 3-unit graduate-level options to
be chosen in consultation with the supervisor.



https://sites.google.com/ualberta.ca/ualberta-calendar-guide/governance/proposing-changes/change-forms-and-submission-portals?authuser=1

At the discretion of the supervisor, further
coursework may be required.

Students who have not taken a bibliography and
research methods course (or equivalent) will be
required to take MUSIC 505. This course will not
be considered as one of the approved graduate-
level options.

A minimum of five 3-unit graduate-level options

[...]

Thesis-based MA:

Students must complete a minimum of 24 units in
graduate-level course work. Completion of a thesis
is also required.

Required Courses

MUSIC 614 - Proseminar in Musicology
MUSIC 650 - Proseminar in Music Theory
MUSIC 665 - Issues in Ethnomusicology
MUSIC 670 - Proseminar in Popular Music and
Media Studies

A minimum of four 3-unit graduate-level options

At the discretion of the supervisor, further
coursework may be required.

Students who have not taken a bibliography and
research methods course (or equivalent) will be
required to take MUSIC 505. This course will not
be considered as one of the approved graduate-
level options.

Thesis

Registration in 900-level THES. Students must
complete and successfully defend a thesis.
Thesis-based MA:

A minimum of four 3-unit graduate-level options

At the discretion of the supervisor, further
coursework may be required.

Students who have not taken a bibliography and
research methods course (or equivalent) will be
required to take MUSIC 505. This course will not
be considered as one of the approved graduate-
level options.

A minimum of five 3-unit graduate-level options

[

]

Thesis-based MA:

Students must complete a minimum of 24 units in
graduate-level course work. Completion of a thesis
is also required.

Required Courses

MUSIC 614 - Proseminar in Musicology
MUSIC 650 - Proseminar in Music Theory
MUSIC 665 - Issues in Ethnomusicology
MUSIC 670 - Proseminar in Popular Music and
Media Studies

A minimum of four 3-unit graduate-level options
options to be chosen in consultation with the
supervisor.

At the discretion of the supervisor, further
coursework may be required.

Students who have not taken a bibliography and
research methods course (or equivalent) will be
required to take MUSIC 505. This course will not
be considered as one of the approved graduate-
level options.

Thesis

Registration in 900-level THES. Students must
complete and successfully defend a thesis.
Thesis-based MA:

A minimum of four 3-unit graduate-level options
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Calendar Change Request Form
for Course Changes

See the Calendar Guide for tips on how to complete this form.

Faculty (& Department or Academic Unit):

Alberta School of Business

Contact Person:

Dr. Michelle Inness, Associate Dean Undergraduate

Level of change: (choose one only) [?]

e Undergraduate

e Graduate

For which term will this change take effect?

Fall 2024

Rationale

Things to consider (maximum 500 words): Why is this being changed; How will it benefit students/department/unit; How is this comparable to similar
rograms (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

Amendment to the course description as suggested by the MBEL department to better represent the course and align it

to BUEC 520, the MBA equivalent.

Course Template

Current: Remoevedlanguage

Proposed: New language

Subject & Number BUEC 420
Title: Data Science and Business Economics

Course Career Undergraduate
Units 3

Approved Hours 3-0-0

Fee index 6

Faculty Alberta School of Business
Department Business

Typically Offered either term

Description

5 * organizations. and fi o

Subject & Number BUEC 420
Title: Data Science and Business Economics

Course Career Undergraduate
Units 3

Approved Hours 3-0-0

Fee index 6

Faculty Alberta School of Business
Department Business

Typically Offered either term

Description
This course provides an exploration of the intersection
between data science and business economics. It offers
students a comprehensive perspective of how data
analytics, statistical techniques, and economic principles
converge to drive informed decision-making in the
business realm. The course introduces tools and methods
for data visualization and analysis that are valuable for
future careers in business and for research. Through
theoretical concepts and hands-on applications, students
will delve into the utilization of data-driven approaches to
address business challenges and enhance economic
performance.

Prerequisites: MGTSC 212 or 312 or

STAT 252.

Office of the Registrar Code: CCRFC


https://sites.google.com/ualberta.ca/ualberta-calendar-guide/governance/proposing-changes/change-forms-and-submission-portals?authuser=1

Calendar Change Request Form for Course Changes

Prerequiéites: MGTSC 212 or 312 or
STAT 252.

Reviewed/Approved by:

USPC December 15, 2023
Faculty (Business) Council January 8, 2024

Office of the Registrar Code: CCRFC



Calendar Change Request Form

g UNIVERSITY for Course Changes
%y OF ALBERTA See the Calendar Guide for tips on how to complete this form.
Faculty (& Department or Academic Unit): Alberta School of Business

Contact Person: Dr. Michelle Inness, Associate Dean Undergraduate

Level of change: (choose one only) [?] e Undergraduate

e Graduate

For which term will this change take effect? Fall 2024
Rationale

Things to consider (maximum 500 words): Why is this being changed, How will it benefit students/department/unit; How is this comparable to similar
programs (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

Requesting course number for this class. It has been offered in the past and has shown to be popular with
students.

Course Template

Current: Remevedlanguage Proposed: New language

Subject & Number Subject & Number BUEC 432
Title: Title: Labour Economics, Work, and Inequality
Course Career Course Career Undergraduate
Units Units 3

Approved Hours Approved Hours 3-0-0

Fee index Fee index 6

Faculty Faculty Alberta School of Business
Department Department Business

Typically Offered Typically Offered either term
Description Description

This course applies the principles of labour
economics to examine differential work conditions,
wage inequality, and other forms of inequality for
historically disadvantaged groups in various
business sectors, industries, and occupations in
developed and developing countries. The course
reviews historical changes in laws, regulations,
reporting requirements, sustainability guidelines,
union practices, and societal values, and the
implications of these changes for business, the
economy, and society.

Prerequisite: BUEC 211 or 311 or ECON 281

Reviewed/Approved by:

USPC December 15, 2023
Faculty (Business) Council January 8, 2024

Office of the Registrar Code: CCRFC



Calendar Change Request Form for Course Changes

Office of the Registrar Code: CCRFC



(] UNIVERSITY
T OF ALBERTA

<<

Calendar Change Request Form for Course Changes
See the Calendar Guide for tips on how to complete this form.

Faculty (& Department or Academic Unit): Faculty of Engineering
Contact Person: Lindsey Westover / Peter Schiavone
Level of change (choose one only) [?] e Graduate
For which term will this change take effect? Fall 2024
Rationale

Periodically there are opportunities within the Faculty of Engineering to offer new graduate courses on an ‘as-
available’ basis that are not department-specific. The ability of the faculty to offer new and timely electives is
hampered by the new course approval process. This course is a ‘special topics in Engineering’ course that is
intended to be an elective in graduate programs, similar to special topics courses in various departments
such as MECE 788, ENGM 670, BME 630, etc. The ENGG designation increases accessibility for courses
that may be applicable in numerous graduate programs and are not specific to a single discipline. This course
would be offered at the discretion of the available instructor.

Course Template

Proposed
Subject & Number: ENGG 700

Title: Special Topics in Engineering
New Course Course Career Graduate

Units 3

Approved Hours: Variable Hours

Fee index: 6

Faculty: Engineering

Department: Engineering

Typically Offered: Either term OR spring/summer

Description: This course will be offered at the
discretion of the Faculty of Engineering.

Office of the Registrar Code: CCRFC


https://sites.google.com/ualberta.ca/ualberta-calendar-guide/governance/proposing-changes/change-forms-and-submission-portals?authuser=1

Reviewed/Approved by:

REQUIRED:

Faculty of Engineering Graduate Planning Committee (GPC): November 1, 2023
Faculty of Engineering Academic Planning Committee (APC): November 09 2023
Faculty of Engineering Executive Coordinating Committee (ECC): November 28, 2023




Calendar Change Request Form

LX) UNIVERSITY for Program and Regulation Changes
13 o F ALBERTA See the Calendar Guide for tips on how to complete this form.
Faculty (& Department or Academic Unit): Mechanical Engineering
Contact Person: Alexandra Komrakova
Level of change: (choose one only) °

e Graduate

Type of change request: (check all that apply) e Program
°

For which term is this intended to take effect? Fall 2024

Does this proposal have corresponding course No

changes? (Should be submitted at the same time)

Rationale
Things to consider (maximum 500 words): Why is this being changed; How will it benefit students/department/unit; How is this comparable to similar
programs (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

Over the last few years, the course offerings at the Department of Mechanical Engineering substantially evolved to
accommodate diverse research areas within the department. New courses have been introduced and are now offered on
a regular basis. As a result, the current course offerings differ from what they used to be when a limited number of core
courses has been regularly offered. A note that is currently in the Calendar under the Graduate Courses is outdated and
does not reflect the regular course selection in the department. To minimize future Calendar Changes and avoid
confusion among graduate students, it is suggested to remove this note from the Calendar entry.

Calendar Copy

URL in current Calendar (or “New page”)

https://calendar.ualberta.ca/preview program.php?catoid=39&poid=47768&returnto=12424

Graduate Programs in Mechanical Engineering

Current Copy: RemeveeHanguage Proposed Copy: New language

Graduate Courses Graduate Courses

Graduate courses can be found in Course Graduate courses can be found in Course

Listings, under the subject headings Listings, under the subject headings
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Calendar Change Request Form

L& UNIVERSITY for Program and Regulation Changes
33 OF ALBERTA See the Calendar Guide for tips on how to complete this form.
Faculty (& Department or Academic Unit): Faculty of Engineering, Department of Chemical and Materials
Engineering
Contact Person: Hao Zhang
Level of change: (choose one only) °

® Graduate

Type of change request: (check all that apply) ® Program

® Regulation

For which term is this intended to take effect? Fall 2024

Does this proposal have corresponding course No
changes? (Should be submitted at the same time)

Rationale
Things to consider (maximum 500 words): Why is this being changed; How will it benefit students/department/unit; How is this comparable to similar
programs (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

In our current graduate program, the only core course is MAT E 640 — Advanced Materials Thermodynamics
for Materials Engineering and Welding Engineering. The learning outcomes for our programs require that
students obtain disciplinary knowledge. Currently, the disciplinary knowledge is assessed through the thesis
(for MSc/PhD) and the fraction of the courses taken in the department. However, the examining committee
does not consider whether the thesis topic is consistent with the program and the current course
requirements have not maintained disciplinary focus. The most recent graduate program review also
endorsed the idea of having core courses for our program.

A committee for Materials Engineering graduate programs was established to review the core courses
program in major North American Universities with Materials Science and Engineering programs. Surveys on
identifying the courses our students take most often and find most useful were conducted through graduate
students and faculty members in the department. The core course review committee recommended a two
core course requirement for graduate students in the Materials Engineering program, where the students are
allowed to take any two out of four core courses.

Calendar Copy

URL in current Calendar (or “New page”)
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Coursework (24 units)

e Eight 3-unit graduate-level courses. The
courses are of the same type and calibre as
those taken by the MSc and PhD candidates,
and must be approved by the Assoeciate-Chair
(Graduate).

o Atleast four courses must be taken
from the Department of Chemical and
Materials Engineering

o Atleast three of the CME courses
must be at the 600-level or higher. The
following courses are considered to be
equivalent to 600-level CME courses:

ECE 540

« ECE 560

« ECE561
ECE 760

— ECE662

- ECE 664
ECE 665
ENG M 646

« MECE 615

o The balance of the courses must be at
the 500-level or higher in the Faculty
of Engineering.

© Stud_el|ts_spee|al|zmg| in-Materials
one-of theirthree 600-level courses

Coursework (24 units)

e Eight 3-unit graduate-level courses. The
courses are of the same type and calibre as
those taken by MSc and PhD candidates, and
must be approved by the Associate Dean
Graduate Students.

o Atleast four courses must be taken
from the Department of Chemical and
Materials Engineering

o Atleast three of the CME courses
must be at the 600-level or higher. The
following courses are considered to be
equivalent to 600-level CME courses:

ECE 540

« ECE 560

« ECE 561

» ECE 760

« ECE 664

« ECE 665

« ENG M 646
MEC E 615

o The balance of the courses must be at
the 500-level or higher in the Faculty of
Engineering.

o Students specializing in Materials
Engineering must take two courses out
of the following four courses - MAT E
640 - Advanced Materials
Thermodynamics, MAT E 664 -
Kinetics of Materials, MAT E 666 -
Materials Applications of Scanning
Electron Microscopy, and MAT E 661 -
Structures and Characterization of
Materials, as two of their four 600-level
courses.

o Students specializing in Welding
Engineering programs must take one
course out of the following two courses
- MAT E 673 Welding Metallurgy and
MAT E 681 Advanced Welding
Engineering, and one course out of the
following four courses - MAT E 640 -
Advanced Materials Thermodynamics,
MAT E 664 - Kinetics of Materials,
MAT E 666 - Materials Applications of
Scanning Electron Microscopy, and
MAT E 661 - Structures and

Office of the Registrar Code: CCRFP
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Characterization of Materials, as two of
their three CME 600-level courses.

Reviewed/Approved by:
REQUIRED: Faculty Council (or delegate) and approval date.

Approved by Faculty of Engineering Executive Coordinating Committee (ECC): November 28, 2023

OPTIONAL: Other internal faculty approving bodies, consultation groups, or departments, and approval dates.

Approved by CME Department Council: October 19, 2023
Approved by Faculty Graduate Planning Committee: November 1, 2023
Approved by Faculty Academic Planning Committee: November 9, 2023

Office of the Registrar Code: CCRFP
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L& UNIVERSITY for Program and Regulation Changes
13 OF ALBERTA See the Calendar Guide for tips on how to complete this form.
Faculty (& Department or Academic Unit): Faculty of Engineering, Department of Chemical and Materials
Engineering
Contact Person: Hao Zhang
Level of change: (choose one only) °

® Graduate

Type of change request: (check all that apply) ® Program

® Regulation

For which term is this intended to take effect? Fall 2024

Does this proposal have corresponding course No
changes? (Should be submitted at the same time)

Rationale
Things to consider (maximum 500 words): Why is this being changed; How will it benefit students/department/unit; How is this comparable to similar
programs (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

In our current graduate program, the only core course is MAT E 640 — Advanced Materials Thermodynamics
for Materials Engineering and Welding Engineering. The learning outcomes for our programs require that
students obtain disciplinary knowledge. Currently, the disciplinary knowledge is assessed through the thesis
(for MSc/PhD) and the fraction of the courses taken in the department. However, the examining committee
does not consider whether the thesis topic is consistent with the program and the current course
requirements have not maintained disciplinary focus. The most recent graduate program review also
endorsed the idea of having core courses for our program.

A committee for Materials Engineering graduate programs was established to review the core courses
program in major North American Universities with Materials Science and Engineering programs. Surveys on
identifying the courses our students take most often and find most useful were conducted through graduate
students and faculty members in the department. The core course review committee recommended a two
core course requirement for graduate students in the Materials Engineering program, where the students are
allowed to take any two out of four core courses.

Calendar Copy

URL in current Calendar (or “New page”)
Master of Science (Chemical and Materials Engineering)
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Coursework (12 units)

e Four 3-unit courses which must be approved
by the Asseciate Chair{(Graduate).
o Atleast two must be 600-level or
higher courses in the Department of
Chemical and Materials Engineering.
The following courses are considered
to be equivalent to 600-level CME

courses:
= ECE 540
= ECE 560
= ECE561
= ECE 760
= ECE662
» ECE 664
= ECE 665
= ENG M 646
= MECE 615

o The remaining two courses must be at
the 500-level or higher in the Faculty
of Engineering, or be at the 400-level
or higher in a Science department.
Science courses at the 400-level must
be approved by the Asseciate-Chair
{Graduate}. The following courses are
considered to be equivalent to 500-
level Engineering courses:

= ECE 450
= ECE 457
I lizing i ol
must-take-MAT E 640(3-uhits)-
. .
i (eluaneedﬁ II..Ia_ terals ||Ie|IIIIGIG|§IIaIIIIGS

o Reading or independent study courses
will not count towards the total course
requirements.

Coursework (12 units)

e Four 3-unit courses which must be approved
by the Associate Dean Graduate Students.
o Atleast two must be 600-level or
higher courses in the Department of
Chemical and Materials Engineering.
The following courses are considered
to be equivalent to 600-level CME

courses:
= ECE 540
= ECE 560
= ECE561
= ECE 760
= ECE 664
= ECE 665
= ENGM 646
= MECE 615

o The remaining two courses must be at
the 500-level or higher in the Faculty of
Engineering, or be at the 400-level or
higher in a Science department.
Science courses at the 400-level must
be approved by the Associate Dean
Graduate Students. The following
courses are considered to be
equivalent to 500-level Engineering

courses:
= ECE 450
= ECE 457

o Students specializing in Materials
Engineering must take two courses out
of the following four courses - MAT E
640 - Advanced Materials
Thermodynamics, MAT E 664 -
Kinetics of Materials, MAT E 666 -
Materials Applications of Scanning
Electron Microscopy, and MAT E 661 -
Structures and Characterization of
Materials, as two of their 600-level
courses.

o Students specializing in Welding
Engineering programs must take one
course out of the following two courses
- MAT E 673 Welding Metallurgy and
MAT E 681 Advanced Welding
Engineering, and one course out of the
following four courses - MAT E 640 -

Office of the Registrar Code: CCRFP
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Advanced Materials Thermodynamics,
MAT E 664 - Kinetics of Materials,
MAT E 666 - Materials Applications of
Scanning Electron Microscopy, and
MAT E 661 - Structures and
Characterization of Materials, as two of
their 600-level courses.

o Reading or independent study courses
will not count towards the total course
requirements.

Reviewed/Approved by:

REQUIRED: Faculty Council (or delegate) and approval date.

Approved by Faculty of Engineering Executive Coordinating Committee (ECC): November 28, 2023

OPTIONAL: Other internal faculty approving bodies, consultation groups, or departments, and approval dates.

Approved by CME Department Council: October 19, 2023
Approved by Faculty Graduate Planning Committee: November 1, 2023
Approved by Faculty Academic Planning Committee: November 9, 2023

Office of the Registrar Code: CCRFP




Calendar Change Request Form

L& UNIVERSITY for Program and Regulation Changes
13 OF ALBERTA See the Calendar Guide for tips on how to complete this form.
Faculty (& Department or Academic Unit): Faculty of Engineering, Department of Chemical and Materials
Engineering
Contact Person: Hao Zhang
Level of change: (choose one only) °

® Graduate

Type of change request: (check all that apply) ® Program

® Regulation

For which term is this intended to take effect? Fall 2024

Does this proposal have corresponding course No
changes? (Should be submitted at the same time)

Rationale
Things to consider (maximum 500 words): Why is this being changed; How will it benefit students/department/unit; How is this comparable to similar
programs (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

In our current graduate program, the only core course is MAT E 640 — Advanced Materials Thermodynamics
for Materials Engineering and Welding Engineering. The learning outcomes for our programs require that
students obtain disciplinary knowledge. Currently, the disciplinary knowledge is assessed through the thesis
(for MSc/PhD) and the fraction of the courses taken in the department. However, the examining committee
does not consider whether the thesis topic is consistent with the program and the current course
requirements have not maintained disciplinary focus. The most recent graduate program review also
endorsed the idea of having core courses for our program.

A committee for Materials Engineering graduate programs was established to review the core courses
program in major North American Universities with Materials Science and Engineering programs. Surveys on
identifying the courses our students take most often and find most useful were conducted through graduate
students and faculty members in the department. The core course review committee recommended a two
core course requirement for graduate students in the Materials Engineering program, where the students are
allowed to take any two out of four core courses.

Calendar Copy

URL in current Calendar (or “New page”)
Doctor of Philosophy (Chemical and Materials Engineering)
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Coursework (20.0 units)

e Six 3-unit courses which must be approved by
the Asseciate-Chair(Graduate).

o At least three courses must be 600-
level or higher courses in the
Department of Chemical and Materials
Engineering. The following courses
are considered to be equivalent to
600-level CME courses:

= ECE 540
= ECE 560
= ECE561
= ECE 760
= ECE662
» ECE 664
= ECE 665
= ENG M 646
= MECE 615

o The remaining three courses must be
at the 500-level or higher in the
Faculty of Engineering, or be at the
400-level or higher in a Science
department. Science courses at the
400-level must be approved by the
Associate-Chair{Graduate). The
following courses are considered to be
equivalent to 500-level Engineering
courses:

= ECE 450
« ECE 457
. .
SIS S e .
i (eluaneeelﬁ Ilule_tteluals ||IEIIIIIGd|5IIaIIIIGS

o Reading courses will not count
towards the total course requirements.

o Students may be eligible for a
Department course exemption if they
have previously completed a
recognized graduate degree program
at an accredited university

¢ CME 600 (2 units) — Introduction to Research
Methods. This course must be completed in
the first year in the doctoral program.

Coursework (20.0 units)

e Six 3-unit courses which must be approved by
the Associate Dean Graduate Students.

o At least three courses must be 600-
level or higher courses in the
Department of Chemical and Materials
Engineering. The following courses are
considered to be equivalent to 600-
level CME courses:

= ECE 540
= ECE 560
= ECE561
= ECE 760
= ECE 664
= ECE 665
= ENGM 646
= MECE 615

o The remaining three courses must be
at the 500-level or higher in the Faculty
of Engineering, or be at the 400-level
or higher in a Science department.
Science courses at the 400-level must
be approved by the Associate Dean
Graduate Students. The following
courses are considered to be
equivalent to 500-level Engineering

courses:
= ECE 450
= ECE 457

o Students specializing in Materials
Engineering must take two courses out
of the following four courses - MAT E
640 - Advanced Materials
Thermodynamics, MAT E 664 —
Kinetics of Materials, MAT E 666 -
Materials Applications of Scanning
Electron Microscopy, and MAT E 661 -
Structures and Characterization of
Materials, as two of their three 600-
level courses.

o Reading courses will not count
towards the total course requirements.

o Students may be eligible for a
Department course exemption if they
have previously completed a
recognized graduate degree program
at an accredited university

Office of the Registrar Code: CCRFP
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e CME 600 (2 units) — Introduction to Research
Methods. This course must be completed in
the first year in the doctoral program.

Reviewed/Approved by:
REQUIRED: Faculty Council (or delegate) and approval date.

Approved by Faculty of Engineering Executive Coordinating Committee (ECC): November 28, 2023

OPTIONAL: Other internal faculty approving bodies, consultation groups, or departments, and approval dates.

Approved by CME Department Council: October 19, 2023
Approved by Faculty Graduate Planning Committee: November 1, 2023
Approved by Faculty Academic Planning Committee: November 9, 2023

Office of the Registrar Code: CCRFP



) UNIVERSITY Calendar Change Request Form
¢ OF ALBERTA for Course Changes

See the Calendar Guide for tips on how to complete this form.

Faculty (& Department or Academic Unit): Faculty of Engineering, Department of Chemical and Materials
Engineering

Contact Person: Hyo-Jick Choi

Level of change: (choose one only) [?] °

e Graduate

For which term will this change take effect? Fall 2024

Rationale

Things to consider (maximum 500 words): Why is this being changed; How will it benefit students/department/unit; How is this comparable to similar
programs (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

The graduate core course review committee recommended a two core course requirement for graduate students in
the Materials Engineering program, where the students are allowed to take any two out of four core courses and
identified the four core courses to be MAT E 640 - Advanced Materials Thermodynamics, MAT E 664 — Kinetics of
Materials, MAT E 666 - Materials Applications of Scanning Electron Microscopy, and MAT E 661 - Structures and
Characterization of Materials.

The structure of materials constitutes a fundamental element of the materials paradigm, setting materials science
apart in various ways. After a review of the graduate courses offered in the Department of Chemical and Materials
Engineering (CME) as well as in the Faculty of Engineering (FoE), there are currently no graduate-level courses available
that comprehensively address the fundamental aspects of materials structure in a systematic manner. This graduate
course focuses on the fundamentals of the structure of materials and X-ray diffraction and provides the students with
the necessary theories and application tools for materials analysis. Incorporating this foundational course will
strengthen the materials engineering graduate program. The course is ready to be offered regularly. This course is
listed as a core course in the materials engineering graduate program.

Course Template

Proposed

Subject & Number MATE 661

Title  Structure and Characterization of Materials

Course Career Graduate
**** New Course **** Units 3
Approved Hours  3-0-0
Fee index 6
Faculty Engineering
Department Chemical and Materials Engineering

Typically Offered either term or Spring/Summer

Office of the Registrar Code: CCRFC
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Description

Basic symmetry elements and operations,
crystallographic point groups and space groups,
application of symmetry in materials analysis.
Fundamentals of crystal chemistry, transformations,
defects in metals and ionic crystals, interactions between
point defects and interfaces. Reciprocal lattice, Brillouin
zones, construction of Fermi surfaces, theory of
diffraction. Fundamental principles of electron
scattering, production and detection of x-rays,
diffraction methods, application to crystal structure
determination, chemical analysis x-ray spectrometry.

Reviewed/Approved by:

REQUIRED: Faculty Council (or delegate) and approval date.

Approved by Faculty of Engineering Executive Coordinating Committee (ECC): November 28, 2023

OPTIONAL: Other internal faculty approving bodies, consultation groups, or departments, and approval dates.

Approved by CME Department Council: October 19, 2023
Approved by Faculty Graduate Planning Committee: November 1, 2023
Approved by Faculty Academic Planning Committee: November 9, 2023

Office of the Registrar Code: CCRFC
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Course description and justification

1. Calendar description

CHE 661: Structure and Characterization of Materials
* 3.0 (fi 6) (EITH/SP/SU, 3-0-0)

Basic symmetry elements and operations, crystallographic point groups and space groups, application of symmetry in
materials analysis. Fundamentals of crystal chemistry, transformations, defects in metals and ionic crystals, interactions
between point defects and interfaces. Reciprocal lattice, Brillouin zones, construction of Fermi surfaces, theory of
diffraction. Fundamental principles of electron scattering, production and detection of x-rays, diffraction methods,
application to crystal structure determination, chemical analysis x-ray spectrometry.

Learning Outcomes

By the end of the course, students should be able to:

Objective 1: Acquire and apply knowledge of symmetry elements and operations, point groups, and space groups
to analyze the structure of materials.

Objective 2: Identify the structure of crystalline metallic/ionic materials, calculate distances and angles in any
crystal system using the metric tensor, and determine coordination numbers.

Objective 3: Express individual defect types and reactions present in ionic crystals, identify net defect chemical
reactions occurring simultaneously, construct Brouwer diagrams, and predict defect behavior and its effects on
material properties.

Objective 4: Identify defect types in metals and understand their behavior.

Objective 5: Develop the ability to understand diffraction in reciprocal space based on the concepts of the
reciprocal lattice and Brillouin zones. Predict materials' properties based on the concept of the Fermi surface.

Objective 6: Describe the fundamental principles of x-ray production, diffraction, and detection, and apply this
knowledge to predict and characterize crystal structures, residual stress, and chemically analyze materials.

Course outline and schedule

Course contents Time in weeks

1. Symmetry, Point Groups, Space Groups
® Symmetry elements and operations

® Elements of point symmetry: Rotation axes, mirror planes, identity, inversion center,
rotoinversion axes, rotoreflection axes

e Combination of symmetry operations
Symmetry of 14 Bravais Lattices
® Point groups:

Office of the Registrar Code: CCRFC
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- 32 point groups
- Low and high symmetry
- Point group nhomenclature
- Determination of point groups
- Point groups and physical properties
® Application of symmetry
- Optical activity: a property of a crystal and molecules
- Piezoelectricity
- Molecular dipole moments
® Space groups
- Translational symmetry
- Screw axes
- Glide planes
- Space group homenclature & interpretation of space group symbol
- Space group and crystal structure
- Relationships between space groups and point groups

2. Structure of Crystalline Materials 4
e Distances and angles in a 3D lattice: Metric tensor
e Fundamentals of crystal chemistry
- Coordination: 2-,3-,4-,6-,8-,12-fold
- Metal structures: simple/derivative/superlattice, Frank-Kasper alloy phases, quasicrystal
approximants, 1D/2D/3D quasicrystals, amorphous metals
- lonic structures: FCC based structures (Rock salt, Fluorite, Zincblende),
HCP based structures (Wurtzite, Corundum, Rutile), Perovskite (ABO3), Spinel (AB204),
silicates
e Transformations: dilatational, reconstructive, displacive, reconstructive, order-disorder
Defects in metals:
- Point defects: thermal formation, diffusion, interaction between point defects
- Line defects (edge, screw dislocations): stress fields of dislocations, energy of a dislocation,
line tension of a dislocation, force between dislocations, reactions between dislocations
- Planar defects (interphase boundaries, grain boundaries, free surface): effects of the
interface curvature on the equilibrium pressure/solubility between two phases, equilibrium
vacancy concentration changes at curves surfaces (driving force for sintering)
- Volume defects
® Defects in ionic crystals:
- Point defects (Schottky defects, Frenkel defects)
- Kroger-Vink notation
- Defect chemical reactions: solute incorporation, electrons/holes/defect ionization, oxidation
and reduction reactions
- Electronic disorder: bandgaps, concentration of intrinsic electrons and holes, donors and
acceptors, defect ionization, Fermi energy
- Brouwer diagram
e Interactions between point defects and interfaces: ionic space charge potential, intrinsic
potential, extrinsic potential

Office of the Registrar Code: CCRFC
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3. Reciprocal Lattice & Diffraction 2

e Reciprocal space/momentum space

e Reciprocal lattice

e Reciprocal metric tensor
- Computation of the angle between planes
- Computation of the length of the reciprocal lattice vector

e Brillouin zones (BZ): Primitive cell, Wigner-Seitz Cell, BZ of SC, BCC, and FCC, labels of the
BZs

e Construction of Fermi surfaces

e Theory of diffraction: Laue equations and their relation to Bragg’s Law

e Ewald sphere of reflection

4. X-ray Diffraction 3
e Elastic, inelastic scattering
e Production and detection of x-rays: Continuous/characteristic spectrum, absorption, filters
e Diffraction methods: Laue method, rotating crystal method, powder method, diffractometer
method
e Intensities of diffracted beams: scattering by an electron, an atom (atomic scattering factor, f),
and a unit cell (structure factor, F; Primitive, BCC, FCC, Diamond, HCP, Base centered),
Multiplicity factor, Lorentz-polarization factor, Absorption factor, Temperature factor
Structure of polycrystalline aggregates: particle/grain size, crystal orientation
Determination of crystal structure: indexing cubic & noncubic crystals
Order-disorder transformations
Measurement of residual stress
Chemical analysis X-ray spectrometry: Wavelength dispersive spectrometer (WDS), Energy
dispersive spectrometer (EDS)

Proposed Grading criteria (subject to change pending Instructor course modification)

The breakdown of the assessments included in this course is found in the table below.

Component Percentage
Homework Assignments 25%
Midterm exam 30%
Final exam 45%

Unexcused absence from Midterm Examination will result in 0 out of 30%. With legitimate excuse, the Midterm weight will
be carried over to the Final (i.e., Final Exam will be worth 75% of the overall grade).

Recommended Textbooks:
e Martin Julian Buerger, Elementary Crystallography - An Introduction to The Fundamental Geometrical Features of
Crystals. Cambridge, MA: MIT Press, 1978.

Office of the Registrar Code: CCRFC
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e Charles Kittel, Introduction to Solid State Physics, Eighth Edition, John Wiley & Sons, 2015.

e Neil W. Ashcroft, N. David Mermin, Dan Wei, Solid State Physics, Cengage Learning, 2016.

e "Materials Science and Engineering, An Introduction”, 8th or 9th Ed., by W.D. Callister Jr., John Wiley &
e Sons.

e Cullity, B. D. & Stock, S. R., Elements of X-ray Diffraction, Third Edition. Prentice-Hall, 2001.

Relationship to Other Courses Offered at the Graduate Level if any

CHEM 534 - X-ray Crystallography and CHEM 544 - Characterization Methods in Nanoscience

CHEM 534 is an introduction to structure determination by single-crystal X-ray diffraction methods. Topics include X-ray
diffraction, crystal symmetry, experimental methods, structure solution, refinement, crystallographic software, and interpretation
of crystal structure data. It focuses on X-ray diffraction methods for single crystals.

CHEM 544 is introduction to techniques in determining the composition and structure of materials on the nanometer scale.
Characterization of atomic, meso-, and micro-structure of materials including impurities and defects. Major topics will include
electron microscopy (transmission, scanning, and Auger) and associated spectroscopies (EDX, EELS), surface sensitive
spectroscopies (e.g., XPS, AES, IR) and spectrometry (SIMS), synchrotron techniques, X-ray absorption, fluorescence and
emission, and scanned probe microscopies (AFM, STM, etc.). The techniques will be examined through real-world
nanotechnology case studies. It introduces diverse techniques used to determine the composition and structure of materials on
the nanometer scale.

In contrast, MAT E 661 emphasizes fundamental principles of symmetry, crystallography, defect chemistry, and diffraction. The
course applies these principles to X-ray diffraction for understanding and characterizing solid materials.

Office of the Registrar Code: CCRFC



) UNIVERSITY Calendar Change Request Form
€9 OF ALBERTA for Course Changes

See the Calendar Guide for tips on how to complete this form.

Faculty (& Department or Academic Unit): Faculty of Engineering, Department of Chemical and Materials
Engineering

Contact Person: Jing Liu

Level of change: (choose one only) [?] °

e Graduate

For which term will this change take effect? Fall 2024

Rationale

Things to consider (maximum 500 words): Why is this being changed; How will it benefit students/department/unit; How is this comparable to similar
programs (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

The graduate core course review committee recommended a two core course requirement for graduate students in the
Materials Engineering program, where the students are allowed to take any two out of four core courses and identified
the four core courses to be MAT E 640 - Advanced Materials Thermodynamics, MAT E 664 — Kinetics of Materials,
MAT E 666 - Materials Applications of Scanning Electron Microscopy, and MAT E 661 - Structures and
Characterization of Materials, where MAT E 664 and MAT E 661 currently are not in the Calendar.

Therefore, here, we propose a new course — MAT E 664 — Kinetics of Materials.

In today's rapidly advancing technological landscape, materials play a pivotal role in shaping innovation and progress
across industries. Understanding the kinetics of materials is crucial for optimizing material properties and performance,
which, in turn, underpins the development of cutting-edge technologies. This course is designed to bridge the gap
between the static thermodynamic properties of materials and their dynamic behavior over time. By delving into the
intricacies of material kinetics, students will gain the skills and knowledge necessary to engineer and manipulate
materials for a wide range of applications.

This course is particularly relevant for graduate students seeking to deepen their expertise in materials science and
engineering. It equips students with the tools to predict, control, and optimize material transformations, making them
invaluable contributors to industries such as aerospace, electronics, energy, and biotechnology. Moreover, an
understanding of material kinetics is essential for those pursuing research in areas like nanotechnology, metallurgy, and
materials design.

Course Template

Subject & Number  MAT E 664

Title Kinetics of Materials

Course Career Graduate
Units 3
Approved Hours  3-0-0
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#*%%* New Course ****

Fee index 6

Faculty Engineering
Department Chemical and Materials
Engineering

Typically Offered either term or Spring/Summer
Description

The Kinetics of Materials course delves into the
fundamental principles governing the rate and mechanisms
of material processes. This course provides students with
a comprehensive understanding of the driving forces
behind mass transport, diffusion mechanisms, chemical
reactions, coarsening, and nucleation theories. It explores
the dynamic aspects of materials, focusing on how they
change and evolve over time. Through a combination of
theoretical discussions and practical applications, students
will develop a strong foundation in the kinetics of
materials, enabling them to analyze and manipulate
material behavior in various engineering and scientific
contexts.

Reviewed/Approved by:

REQUIRED: Faculty Council (or delegate) and approval date.

Approved by Faculty of Engineering Executive Coordinating Committee (ECC): November 28, 2023

OPTIONAL: Other internal faculty approving bodies, consultation groups, or departments, and approval dates.

Approved by CME Department Council: October 19, 2023

Approved by Faculty Graduate Planning Committee: November 1, 2023
Approved by Faculty Academic Planning Committee: November 9, 2023

Office of the Registrar Code: CCRFC
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Course description and justification

1. Calendar description

MAT E 664: Kinetics of Materials

* 3.0 (fi 6) (Either term, 3-0-0)

The Kinetics of Materials course delves into the fundamental principles governing the rate and mechanisms of material
processes. This course provides students with a comprehensive understanding of the driving forces behind mass transport,
diffusion mechanisms, chemical reactions, coarsening, and nucleation theories. It explores the dynamic aspects of materials,
focusing on how they change and evolve over time. Through a combination of theoretical discussions and practical applications,
students will develop a strong foundation in the kinetics of materials, enabling them to analyze and manipulate material behavior
in various engineering and scientific contexts.

Course justification and objective

In today's rapidly advancing technological landscape, materials play a pivotal role in shaping innovation and progress across
industries. Understanding the kinetics of materials is crucial for optimizing material properties and performance, which, in turn,
underpins the development of cutting-edge technologies. This course is designed to bridge the gap between the static
thermodynamic properties of materials and their dynamic behavior over time. By delving into the intricacies of material kinetics,
students will gain the skills and knowledge necessary to engineer and manipulate materials for a wide range of applications.

This course is particularly relevant for graduate students seeking to deepen their expertise in materials science and engineering.
It equips students with the tools to predict, control, and optimize material transformations, making them invaluable contributors
to industries such as aerospace, electronics, energy, and biotechnology. Moreover, an understanding of material kinetics is
essential for those pursuing research in areas like nanotechnology, metallurgy, and materials design.

Upon successful completion of the "Kinetics of Materials" course, students will:

o Master Fundamental Concepts: Develop a comprehensive understanding of the key concepts in material kinetics,
differentiating between thermodynamics and kinetics, and grasping the significance of entropy production as a driving
force for material transformations.

o Analyze Mass Transport: Explore the driving forces behind mass transport, including diffusion, electromigration,
thermomigration, capillarity effects, and stress migration, and apply this knowledge to real-world scenarios.

o Solve Diffusion Problems: Gain proficiency in solving diffusion equations and analyzing both steady and non-steady
solutions, considering factors such as concentration-dependent diffusivity and anisotropic diffusivity.

o Understand Diffusion Mechanisms: Delve into the mechanisms underlying diffusion, including thermally activated
diffusion and atomic diffusion in crystal lattices, facilitating a deeper appreciation of material atomic processes.

o Examine Crystal Imperfections: Investigate how material kinetics are influenced by crystal imperfections such as grain
boundaries, surfaces, and dislocations, and understand their impact on material behavior.

o Explore Chemical Reactions: Analyze homogeneous and heterogeneous chemical reactions, classify them, and
determine temperature-dependent rate constants, enabling the assessment of reaction kinetics.

o Predict Coarsening and Grain Growth: Apply theories of coarsening (Ostwald ripening) and grain growth to predict the
evolution of material microstructures, essential for materials engineering and processing.

o Study Spinodal Decomposition: Understand spinodal decomposition phenomena, criteria, and concentration profile
evolution, and appreciate the effects of interfacial and strain energy on material phase separation.

o Master Nucleation Theories: Gain proficiency in nucleation theories, including homogeneous and heterogeneous
nucleation, and their application in solidification processes.

o Apply Knowledge in Research and Industry: Develop the skills to apply the principles of material kinetics in research
and industrial settings, contributing to advancements in materials science and engineering.

Office of the Registrar Code: CCRFC
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By achieving these objectives, students will be well-prepared to navigate the dynamic world of materials science, making
informed decisions and innovative contributions to the development of novel materials and technologies.

Learning outcomes

By the end of the course, students should have acquired a profound understanding of material kinetics, enabling them to apply
their knowledge in diverse contexts and contribute to the advancement of materials science and engineering. Specifically,
students will be able to:

e Distinguish Between Thermodynamics and Kinetics: Discern the fundamental differences between thermodynamics and
kinetics, appreciating how each governs distinct aspects of material behavior and transformations.

e Identify Driving Forces for Mass Transport: Recognize and evaluate various driving forces for mass transport, such as
diffusion, electromigration, capillarity effects, and stress migration, and apply this understanding to analyze and
manipulate material systems.

e Solve Diffusion Problems: Proficiently solve diffusion equations and predict both steady and non-steady solutions,
considering parameters like concentration-dependent diffusivity and anisotropic diffusivity, to model material diffusion
processes accurately.

e Comprehend Diffusion Mechanisms: Understand the intricacies of diffusion mechanisms, including thermally activated
diffusion and atomic diffusion in crystal lattices, and utilize this knowledge to elucidate the atomic-scale processes
governing material diffusion.

e Analyze Crystal Imperfections: Analyze the impact of crystal imperfections, such as grain boundaries, surfaces, and
dislocations, on material kinetics, and employ this understanding to optimize material properties.

e Evaluate Chemical Reactions: Evaluate and classify homogeneous and heterogeneous chemical reactions, derive
temperature-dependent rate constants, and employ various methods to analyze reaction data, facilitating the
assessment of reaction kinetics.

e Predict Coarsening and Grain Growth: Predict material microstructure evolution by applying theories of coarsening
(Ostwald ripening) and grain growth, enabling the design of materials with tailored properties.

e Examine Spinodal Decomposition: Investigate spinodal decomposition phenomena, apply criteria for its occurrence, and
comprehend the evolution of concentration profiles during the process, considering interfacial and strain energy effects.

e Apply Nucleation Theories: Apply nucleation theories, including homogeneous and heterogeneous nucleation, to
understand and control solidification processes, a critical skill in materials processing and manufacturing.

e Utilize Knowledge in Research and Industry: Effectively apply the principles of material kinetics in research and industrial
settings, contributing to innovative advancements in fields such as aerospace, electronics, energy, and beyond.

Textbooks and References

e Balluffi, R. W., S. M. Allen, and W. C. Carter. Kinetics of Materials. New York, NY: John Wiley & Sons, 2005.
ISBN: 9780471246893.

e 0. Levenspiel, “Chemical Reaction Engineering”, 3rd Ed., John Wiley & Sons, 1999.
D. A. Porter,“Phase Transformations in metals and alloys”, 2nd Ed., Chapman & Hall, 1992.

Course outline and schedule

Topics (subject to change) H # of Lectures*

Office of the Registrar Code: CCRFC
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Chapter 1: Introduction
*  Thermodynamics vs. Kinetics;
» steady flow process;
* irreversible thermodynamics;
* entropy production & driving force

Chapter 2: Driving forces for mass transport
» Diffusion — Chemical potential gradient
» Electromigration — Electrical potential gradient
*  Thermomigration — Temperature (thermal potential) gradient
*  Capillarity effect — Surface (chemical) potential gradient
»  Stress migration — Stress (mechanic potential) gradient

Chapter 3: Diffusion equations and solutions
» Diffusion equation
* Steady and non-steady solutions
» Concentration-dependent diffusivity
*  Anisotropic diffusivity

Chapter 4: Diffusion mechanism

*  Thermally activated diffusion: Atomic jumping process; Random-walk & correlated

atomic jumping process

» Diffusion in crystal lattices: Atomic diffusion mechanisms; Atomic diffusion in ionic

solids

Chapter 5: Diffusion in crystal imperfections
* Grain boundary diffusion: Fisher’s analysis of GB diffusion
e Surface diffusion;
» Dislocation diffusion

Review Session 1

Chapter 6: Homogeneous chemical reactions
* Overview of chemical reaction: Classification of chemical reactions; Rate
equation (elementary vs. non-elementary); Temperature-dependent rate
constant
* Analysis of reaction data for batch-type homogeneous reaction: Integral
method & derivative method; Fractional- (Half-) lifetime analysis

2.5

Chapter 7: Hetergeneous chemical reactions
* Fluid-solid chemical reaction: Oxidation of Si substrate
*  Fluid-fluid chemical reaction: Transport resistance (RT) vs Reaction
resistance (RR); Rate equations for different RT / RR
*  Fluid-particle chemical reaction: Progressive-Conversion (PCM) vs
Shrinking-Core (SCM); Rate determining steps and rate equations

2.5

Review Session 2

Chapter 8: Coarsening & grain growth
* Coarsening (Ostwald Ripening): Classical Mean-Field Theory of
Coarsening; Rate equation for diffusion-limited coarsening; Rate equation
for source-limited coarsening
* Grain growth: Stability of triple junctions formed by grain boundaries;
Rate equation of grain growth

Office of the Registrar Code: CCRFC
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Chapter 9: Spinodal decomposition 2
* Spinodal decomposition phenomena: Spinodal decomposition vs eutectic
reaction; Criteria for spinodal decomposition; Negative interdiffusivity
(uphill diffusion)
* Evolutionary concentration profile during spinodal decomposition:
Diffusion equation; Effect of interfacial energy & strain energy
Chapter 10: Nucleation theory and Solidification 2
* Homogeneous nucleation: Steady-state nucleation rate; Non-steady state
nucleation (incubation period)
» Heterogeneous nucleation: Nucleation at grain boundaries
Review Session 3 1

* # of lectures is proposed based on 1 hour and 20 minutes per lecture.
Expected and types of assessments and suggested grade weight
The overall performance of this course is evaluated based on the following components:
4 Regular assignments for practice purpose (20%)
1 Group project for evaluation purpose (10%)

1 Midterm exam (30%)
1 Final exam (40%)

The final letter grade will be assigned at the end of the term to align with a student’s performance and level of achievement of
the goals/outcomes of this course.

Assignments
There are four regular assignments for practice purpose. They are required to be submitted to the instructor for marking.

Special assignment
1 Group project for evaluation purpose. They are required to be submitted to the instructor for marking.

Midterm and Final exams
Each exam is a closed-book exam, but students are allowed to prepare and bring formula sheet(s) for the exams. Calculators
can be used in the exam, but no cell phones and electronic devices of any other kinds are allowed.

Relationship to Other Courses Offered at the Graduate Level if any

CHEM 424 - Optical Spectroscopy and Electrochemistry

CHEM 424 serves as a foundational exploration of principles and applications in the realms of optical spectroscopy and
electrochemistry for chemical analysis. It delves into electronic and vibrational spectroscopy, offering insights into their utility for
probing and monitoring chemical and biochemical systems. The focus extends to electrode kinetics, mass transport, and
voltammetry, thereby equipping students with a robust understanding of electroanalysis.

CHEM 479 - Molecular Kinetics

CHEM 479 provides an introduction to rate laws governing both simple and complex reactions. The curriculum encompasses a
study of reaction mechanisms, potential energy surfaces, molecular dynamics, and theories of reaction rates, with a specific
emphasis on their application to gas and liquid phase reactions, and photochemical reactions in both chemical and biological
contexts, as well as enzyme catalysis.

Conversely, MAT E 661 - The Kinetics of Materials takes a distinctive approach by emphasizing fundamental principles
governing the rates and mechanisms of material processes. This course offers a comprehensive exploration of the driving forces

Office of the Registrar Code: CCRFC
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behind mass transport, diffusion mechanisms, chemical reactions, and theories related to coarsening and nucleation. Its primary
objective is to equip students with a nuanced understanding of the kinetic aspects involved in characterizing solid materials.
While CHEM 424 and CHEM 479 focus on the application of kinetics in the realms of chemical analysis and molecular processes,
respectively, MAT E 661 extends this exploration into the kinetics of material transformations.

Office of the Registrar Code: CCRFC
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Calendar Change Request Form
for Program and Regulation Changes

See the Calendar Guide for tips on how to complete this form.

Faculty (& Department or Academic Unit):

Mechanical Engineering

Contact Person:

John Doucette (jed3@ualberta.ca)

Level of change: (choose one only) ® Undergraduate
® Graduate
Type of change request: (check all that apply) ® Program

® Regulation

For which term is this intended to take effect? Fall 2024

Does this proposal have corresponding course No
changes? (Should be submitted at the same time)

Rationale

Things to consider (maximum 500 words): Why is this being changed; How will it benefit students/department/unit; How is this comparable to similar
programs (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

Academic Year.

Sequence generally undesirable among students. It is often the last choice among the MECE program
streams by students and as such has students who are not well engaged. This results in the greatest
proportion of students breaking their program. No students were admitted to this plan for the 2023-24

Calendar Copy

URL in current Calendar (or “New page”)

https://calendar.ualberta.ca/preview program.php?catoid=39&poid=48084&returnto=12339

(Bachelor of Science in Mechanical Engineering - Alternate Format)

Current Copy: Remeved-language

Proposed Copy: New language

Office of the Registrar Code: CCRFP
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Reviewed/Approved by:

REQUIRED: Faculty Council (or delegate) and approval date.

e Approved by Faculty of Engineering Executive Coordinating Committee (ECC): November 28, 2023

OPTIONAL: Other internal faculty approving bodies, consultation groups, or departments, and approval dates.

e Approved by MECE Department Council: August 30, 2023

e Approved by Faculty APC: October 12, 2023
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UNIVERSITY for Program and Regulation Changes
33 OF ALBERTA See the Calendar Guide for tips on how to complete this form.
Faculty (& Department or Academic Unit): Mechanical Engineering
Contact Person: John Doucette (jed3@ualberta.ca)
Level of change: (choose one only) ® Undergraduate

® Graduate

Type of change request: (check all that apply) ® Program

® Regulation

For which term is this intended to take effect? Fall 2024

Does this proposal have corresponding course No
changes? (Should be submitted at the same time)

Rationale
Things to consider (maximum 500 words): Why is this being changed; How will it benefit students/department/unit; How is this comparable to similar
programs (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

Reducing from four co-op streams to three.

Calendar Copy

URL in current Calendar (or “New page”)
https://calendar.ualberta.ca/preview_program.php?catoid=39&poid=48085&returnto=12339
(Bachelor of Science in Mechanical Engineering Co-op - Plan 1V)

Current Copy: Remeved-language Proposed Copy: New language
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Reviewed/Approved by:

REQUIRED: Faculty Council (or delegate) and approval date.
e Approved by Faculty of Engineering Executive Coordinating Committee (ECC): November 28, 2023

OPTIONAL: Other internal faculty approving bodies, consultation groups, or departments, and approval dates.
e Approved by MECE Department Council: August 30, 2023
e Approved by Faculty APC: October 12, 2023

Office of the Registrar Code: CCRFP
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See the Calendar Guide for tips on how to complete this form.

(2] UNIVERSITY
%) OF ALBERTA

Faculty (& Department or Academic Unit): Mechanical Engineering

Contact Person: John Doucette (jed3@ualberta.ca)

Level of change: (choose one only) Undergraduate

® Graduate

Type of change request: (check all that apply) ® Program

® Regulation

Fall 2024

For which term is this intended to take effect?

Does this proposal have corresponding course No
changes? (Should be submitted at the same time)

Rationale

Things to consider (maximum 500 words): Why is this being changed; How will it benefit students/department/unit; How is this comparable to similar
programs (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

The aim is to consolidate the MECE program to achieve a number of goals that include:

e Removal of 4-month work term (seen as advantageous for both students and employers);

e Reduced teaching load in Spring / Summer semester (reduced to third year courses only).
An important aspect of these changes is that all plans will include a Fall and Winter academic term in the final
year, allowing for the possibility of a full-year capstone project.

Calendar Copy

URL in current Calendar (or “New page”)

https://calendar.ualberta.ca/preview program.php?catoid=39&poid=47928&returnto=12339

(Bachelor of Science in Mechanical Engineering Co-op - Plan I)

Current Copy: Remevedlanguage

Proposed Copy: New language

Year 2

Fall Term 3

CIV E 270 - Mechanics of Deformable Bodies |
ENGG 299 - Orientation to Cooperative Education
MATH 209 - Calculus for Engineering Il

MEC E 230 - Introduction to Thermo-Fluid Sciences
MEC E 260 - Mechanical Design |

MEC E 265 - Engineering Graphics and CAD

STAT 235 - Introductory Statistics for Engineering

Winter Term 4
CH E 243 - Engineering Thermodynamics

Year 2

Fall Term 3

CIV E 270 - Mechanics of Deformable Bodies |
ENGG 299 - Orientation to Cooperative Education
MATH 209 - Calculus for Engineering IlI

MEC E 230 - Introduction to Thermo-Fluid Sciences
MEC E 260 - Mechanical Design |

MEC E 265 - Engineering Graphics and CAD

STAT 235 - Introductory Statistics for Engineering

Winter Term 4
CH E 243 - Engineering Thermodynamics
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ECE 209 - Fundamentals of Electrical Engineering
MAT E 202 - Materials Science Il

MATH 201 - Differential Equations

MEC E 200 - Introduction to Mechanical Engineering
MEC E 250 - Engineering Mechanics Il

Summer

— | :

Year 3

ECE 209 - Fundamentals of Electrical Engineering
MAT E 202 - Materials Science Il

MATH 201 - Differential Equations

MEC E 200 - Introduction to Mechanical Engineering
MEC E 250 - Engineering Mechanics Il

Summer Term 5

Course Group 3A

MATH 300 - Advanced Boundary Value Problems
MEC E 300 - Mechanical Measurements

MEC E 301 - Mechanical Engineering Laboratory |
MEC E 331 - Fluid Mechanics |

MEC E 371 - Heat Transfer

MEC E 380 - Advanced Strength of Materials |
OR

Course Group 3B

ENG M 310 - Engineering Economy

OR

ENG M 401 - Financial Management for Engineers

Complementary Studies Elective (3-0-0)

MEC E 340 - Applied Thermodynamics

MEC E 360 - Mechanical Design |l

MEC E 362 - Mechanics of Machines

MEC E 390 - Numerical Methods of Mechanical
Engineers

Year 3
Fall
WKEXP 901 - Engineering Work Experience |

Winter
WKEXP 902 - Engineering Work Experience I

Office of the Registrar Code: CCRFP
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ical 5 hanical
Engineers

Summer

WKEXP 903 - Engineering Work Experience Ill

Year 4
Fall

— | :

Winter Term 6

Summer
WKEXP 903 - Engineering Work Experience Il

Year 4

Fall Term 6

Course Group 3A

MATH 300 - Advanced Boundary Value Problems

MEC E 300 - Mechanical Measurements

MEC E 301 - Mechanical Engineering Laboratory |
MEC E 331 - Fluid Mechanics |

MEC E 371 - Heat Transfer

MEC E 380 - Advanced Strength of Materials |

OR

Course Group 3B

ENG M 310 - Engineering Economy

OR

ENG M 401 - Financial Management for Engineers

Complementary Studies Elective (3-0-0)

MEC E 340 - Applied Thermodynamics

MEC E 360 - Mechanical Design |l

MEC E 362 - Mechanics of Machines

MEC E 390 - Numerical Methods of Mechanical
Engineers

Winter
WKEXP 904 - Engineering Work Experience 1V

Summer

Office of the Registrar Code: CCRFP
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Summer Ferm-+
: : : ! Ric|

Year 5
Eall

Winter Term 8

CH-E- 448 - Process-ControlHor Mechanical
Engineers

OR

MEC E 420 - Feedback Control Design of Dynamic
Systems

ENGG 400 - The Practice of the Engineering
Profession

ITS Elective (3-0-0)

MEC E 403 - Mechanical Engineering Laboratory Il
MEC E 451 - Vibrations and Sound

MEC E 460 - Design Project

Program and Technical Elective (3-0-0)

WKEXP 905 - Engineering Work Experience V

Year 5

Fall Term 7

ENGG 404 - Engineering Safety and Risk
Management-Leadership in Risk Management
Program and Technical Elective (3-0-0)
Program and Technical Elective (3-0-0)

MEC E 430 - Fluid Mechanics |l
OR
MEC E 480 - Advanced Strength of Materials I

MEC E 463 - Thermo-Fluids Systems Design
Program and Technical Elective (3-0-0)

Winter Term 8

MEC E 420 - Feedback Control Design of Dynamic
Systems

ENGG 400 - The Practice of the Engineering
Profession

ITS Elective (3-0-0)

MEC E 403 - Mechanical Engineering Laboratory Il
MEC E 451 - Vibrations and Sound

MEC E 460 - Design Project

Program and Technical Elective (3-0-0)

Reviewed/Approved by:

REQUIRED: Faculty Council (or delegate) and approval date.

e Approved by Faculty of Engineering Executive Coordinating Committee (ECC): November 28, 2023

OPTIONAL: Other internal faculty approving bodies, consultation groups, or departments, and approval dates.
e Approved by MECE Department Council: August 30, 2023

e Approved by Faculty APC: October 12, 2023
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%] UNIVERSITY for Program and Regulation Changes
33 OF ALBERTA See the Calendar Guide for tips on how to complete this form.
Faculty (& Department or Academic Unit): Mechanical Engineering
Contact Person: John Doucette (jed3@ualberta.ca)

Level of change: (choose one only) Undergraduate

® Graduate

Type of change request: (check all that apply) ® Program

® Regulation

For which term is this intended to take effect? Fall 2024

Does this proposal have corresponding course No
changes? (Should be submitted at the same time)

Rationale
Things to consider (maximum 500 words): Why is this being changed; How will it benefit students/department/unit; How is this comparable to similar
programs (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

The aim is to consolidate the MECE program to achieve a number of goals that include:

) Removal of 4-month work term (seen as advantageous for both students and employers);

° Reduced teaching load in Spring / Summer semester (reduced to third year courses only).
An important aspect of these changes is that all plans will include a Fall and Winter academic term in the final
year, allowing for the possibility of a full-year capstone project.

Calendar Copy

URL in current Calendar (or “New page”)
https://calendar.ualberta.ca/preview program.php?catoid=39&poid=47935&returnto=12339

(Bachelor of Science in Mechanical Engineering Co-op - Plan 11)

Current Copy: Remevedlanguage Proposed Copy: New language
Year 2 Year 2
Fall Term 3 Fall Term 3
CH E 243 - Engineering Thermodynamics CH E 243 - Engineering Thermodynamics
CIV E 270 - Mechanics of Deformable Bodies | CIV E 270 - Mechanics of Deformable Bodies |
ENGG 299 - Orientation to Cooperative Education ENGG 299 - Orientation to Cooperative Education
MATH 209 - Calculus for Engineering Il MATH 209 - Calculus for Engineering Il
MEC E 200 - Introduction to Mechanical Engineering | MEC E 200 - Introduction to Mechanical Engineering
MEC E 250 - Engineering Mechanics Il MEC E 250 - Engineering Mechanics Il
STAT 235 - Introductory Statistics for Engineering STAT 235 - Introductory Statistics for Engineering
Winter Winter Term 4
WHKEXP 901 - Engineering-Weork-Experience-t ECE 209 - Fundamentals of Electrical Engineering
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Summer Ferm-4

Winter

m— I '

Summer

m— I '

MAT E 202 - Materials Science Il

MATH 201 - Differential Equations

MEC E 230 - Introduction to Thermo-Fluid Sciences
MEC E 260 - Mechanical Design |

MEC E 265 - Engineering Graphics and CAD

Summer
WKEXP 901 - Engineering Work Experience |

Year 3
Fall
WKEXP 902 - Engineering Work Experience Il

Winter Term 5

Course Group 3B

ENG M 310 - Engineering Economy

OR

ENG M 401 - Financial Management for Engineers

Complementary Studies Elective (3-0-0)

MEC E 340 - Applied Thermodynamics

MEC E 360 - Mechanical Design Il

MEC E 362 - Mechanics of Machines

MEC E 390 - Numerical Methods of Mechanical
Engineers

Summer Term 6

Course Group 3A

MATH 300 - Advanced Boundary Value Problems
MEC E 300 - Mechanical Measurements

MEC E 301 - Mechanical Engineering Laboratory |
MEC E 331 - Fluid Mechanics |

MEC E 371 - Heat Transfer

MEC E 380 - Advanced Strength of Materials |
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Winter
WKEXP 904 - Engineering Work Experience IV

Summer Term 7

Winter Term 8

CH-E- 448 - Process-Control-HorMechanical
Engineers

OR

MEC E 420 - Feedback Control Design of Dynamic
Systems

ENGG 400 - The Practice of the Engineering
Profession

ENGG 404 - Engineering Safety and Risk
Management-Leadership in Risk Management
Program and Technical Elective (3-0-0)

MEC E 430 - Fluid Mechanics I
OR
MEC E 480 - Advanced Strength of Materials I

MEC E 463 - Thermo-Fluids Systems Design
Program and Technical Elective (3-0-0)

Year 4
Fall
WKEXP 903 - Engineering Work Experience Il

Winter
WKEXP 904 - Engineering Work Experience IV

Summer
WKEXP 905 - Engineering Work Experience V

Year 5

Fall Term 7

Program and Technical Elective (3-0-0)

Program and Technical Elective (3-0-0)

ITS Elective (3-0-0)

MEC E 403 - Mechanical Engineering Laboratory Il
MEC E 451 - Vibrations and Sound

MEC E 460 - Design Project

Winter Term 8
MEC E 420 - Feedback Control Design of Dynamic
Systems

ENGG 400 - The Practice of the Engineering
Profession

ENGG 404 - Engineering Safety and Risk
Management-Leadership in Risk Management
Program and Technical Elective (3-0-0)

MEC E 430 - Fluid Mechanics |l
OR
MEC E 480 - Advanced Strength of Materials Il

MEC E 463 - Thermo-Fluids Systems Design
Program and Technical Elective (3-0-0)
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Reviewed/Approved by:

REQUIRED: Faculty Council (or delegate) and approval date.
e Approved by Faculty of Engineering Executive Coordinating Committee (ECC): November 28, 2023

OPTIONAL: Other internal faculty approving bodies, consultation groups, or departments, and approval dates.
e Approved by MECE Department Council: August 30, 2023
e Approved by Faculty APC: October 12, 2023
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33 OF ALBERTA See the Calendar Guide for tips on how to complete this form.
Faculty (& Department or Academic Unit): Mechanical Engineering
Contact Person: John Doucette (jed3@ualberta.ca)

Level of change: (choose one only) Undergraduate

® Graduate

Type of change request: (check all that apply) ® Program

® Regulation

For which term is this intended to take effect? Fall 2024

Does this proposal have corresponding course No
changes? (Should be submitted at the same time)

Rationale
Things to consider (maximum 500 words): Why is this being changed; How will it benefit students/department/unit; How is this comparable to similar
programs (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

The aim is to consolidate the MECE program to achieve a number of goals that include:

e Removal of 4-month work term (seen as advantageous for both students and employers);

e Reduced teaching load in Spring / Summer semester (reduced to third year courses only).
An important aspect of these changes is that all plans will include a Fall and Winter academic term in the final
year, allowing for the possibility of a full-year capstone project.

Calendar Copy

URL in current Calendar (or “New page”)
https://calendar.ualberta.ca/preview_program.php?catoid=39&poid=47936&returnto=12339
(Bachelor of Science in Mechanical Engineering Co-op - Plan Il - Biomedical Option)

Current Copy: Remevedlanguage Proposed Copy: New language
Year 2 Year 2
Fall Term 3 Fall Term 3
CH E 243 - Engineering Thermodynamics CH E 243 - Engineering Thermodynamics
CIV E 270 - Mechanics of Deformable Bodies | CIV E 270 - Mechanics of Deformable Bodies |
ENGG 299 - Orientation to Cooperative Education ENGG 299 - Orientation to Cooperative Education
MATH 209 - Calculus for Engineering Il MATH 209 - Calculus for Engineering Il
MEC E 200 - Introduction to Mechanical Engineering | MEC E 200 - Introduction to Mechanical Engineering
MEC E 250 - Engineering Mechanics Il MEC E 250 - Engineering Mechanics Il
STAT 235 - Introductory Statistics for Engineering STAT 235 - Introductory Statistics for Engineering
Winter Term 4 Winter Term 4
ECE 209 - Fundamentals of Electrical Engineering ECE 209 - Fundamentals of Electrical Engineering
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MAT E 202 - Materials Science Il

MATH 201 - Differential Equations

MEC E 230 - Introduction to Thermo-Fluid Sciences
MEC E 260 - Mechanical Design |

MEC E 265 - Engineering Graphics and CAD

Summer
WKEXP 902 - Engineering Work Experience Il

Year 3
Fall Term5
and Tissue

Winter

— | :

Summer Term 6

MATH 300 - Advanced Boundary Value Problems
MEC E 300 - Mechanical Measurements

MEC E 301 - Mechanical Engineering Laboratory |
MEC E 331 - Fluid Mechanics |

MEC E 371 - Heat Transfer

MEC E 380 - Advanced Strength of Materials |

Year 4

Fall Term 7

BME 321 - Human Anatomy and Physiology:
Systems

MAT E 202 - Materials Science Il

MATH 201 - Differential Equations

MEC E 230 - Introduction to Thermo-Fluid Sciences
MEC E 260 - Mechanical Design |

MEC E 265 - Engineering Graphics and CAD

Summer
WKEXP 902 - Engineering Work Experience Il

Year 3
Fall
WKEXP 903 - Engineering Work Experience |l

Winter Term 5
BME 320 - Human Anatomy and Physiology: Cells
and Tissue

ENG M 310 - Engineering Economy
OR
ENG M 401 - Financial Management for Engineers

MEC E 340 - Applied Thermodynamics

MEC E 360 - Mechanical Design Il

MEC E 362 - Mechanics of Machines

MEC E 390 - Numerical Methods of Mechanical
Engineers

Summer Term 6

MATH 300 - Advanced Boundary Value Problems
MEC E 300 - Mechanical Measurements

MEC E 301 - Mechanical Engineering Laboratory |
MEC E 331 - Fluid Mechanics |

MEC E 371 - Heat Transfer

MEC E 380 - Advanced Strength of Materials |

Year 4

Fall Term 7

BME 321 - Human Anatomy and Physiology:
Systems

Office of the Registrar Code: CCRFP
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ENGG 404 - Engineering Safety and Risk
Management-Leadership in Risk Management
Complementary Studies Elective (3-0-0)

MEC E 563 - Finite Element Method for Mechanical
Engineering

Program and Technical Elective (3-0-0)

Winter
WKEXP 906 - Engineering Work Experience VI

Summer
WKEXP 904 - Engineering Work Experience IV

Year 5

Fall Term 8

ITS Elective (3-0-0)

MEC E 430 - Fluid Mechanics I

MEC E 463 - Thermo-Fluids Systems Design
Program and Technical Elective (3-0-0)
Program and Technical Elective (3-0-0)

Winter Term 9

CH-E-448 - Process-Control-forMechanical
Engineers

OR

MEC E 420 - Feedback Control Design of Dynamic
Systems

ENGG 400 - The Practice of the Engineering
Profession

MEC E 485 - Biomechanical Modelling of Human
Tissues and Systems

MEC E 403 - Mechanical Engineering Laboratory Il
MEC E 451 - Vibrations and Sound

MEC E 460 - Design Project

PHIL 386 - Health Care Ethics

ENGG 404 - Engineering Safety and Risk
Management-Leadership in Risk Management
Complementary Studies Elective (3-0-0)

MEC E 563 - Finite Element Method for Mechanical
Engineering

Program and Technical Elective (3-0-0)

STAT 252 - Introduction to Applied Statistics I

Winter
WKEXP 904 - Engineering Work Experience IV

Summer
WKEXP 906 - Engineering Work Experience VI

Year 5

Fall Term 8

ITS Elective (3-0-0)

MEC E 430 - Fluid Mechanics |l

MEC E 463 - Thermo-Fluids Systems Design
Program and Technical Elective (3-0-0)
Program and Technical Elective (3-0-0)

Winter Term 9

MEC E 420 - Feedback Control Design of Dynamic
Systems

ENGG 400 - The Practice of the Engineering
Profession

MEC E 485 - Biomechanical Modelling of Human
Tissues and Systems

MEC E 403 - Mechanical Engineering Laboratory Il
MEC E 451 - Vibrations and Sound

MEC E 460 - Design Project

PHIL 386 - Health Care Ethics

Reviewed/Approved by:

REQUIRED: Faculty Council (or delegate) and approval date.

e Approved by Faculty of Engineering Executive Coordinating Committee (ECC): November 28, 2023

OPTIONAL: Other internal faculty approving bodies, consultation groups, or departments, and approval dates.
e Approved by MECE Department Council: August 30, 2023

e Approved by Faculty APC: October 12, 2023

Office of the Registrar Code: CCRFP
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UNIVERSITY for Program and Regulation Changes
334 OF ALBERTA See the Calendar Guide for tips on how to complete this form.
Faculty (& Department or Academic Unit): Engineering
Contact Person: Don Raboud
Level of change: (choose one only) ® Undergraduate
Type of change request: (check all that apply) ® Regulation
For which term is this intended to take effect? Fall 2023
Does this proposal have corresponding course No
changes? (Should be submitted at the same time)

Rationale
Things to consider (maximum 500 words): Why is this being changed; How will it benefit students/department/unit; How is this comparable to similar
programs (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

The calendar entry as is is simply not accurate.

A student who completes the qualifying year with a GPA in the 1.7 — 1.9 range is not (always) required to
withdraw. For example, students completing Y1Q1 with a GPA in the 1.7-1.9 range are specifically admitted
to a second qualifying year if they have completed the required number of units.

As well, the calendar section on “Time Limit for Completion of Degree” has no relevance to qualifying year
students.

This entry 6.b.i should be removed as it is incorrect, and in fact progress for qualifying year students (Y1Q2,
Y1Q2, Y2Q2) are described elsewhere in the calendar (1. Admissions):

“Students admitted to the qualifying year must normally qualify for a specialized program in not more than two
terms (one year). Students entering directly from high school or with less than 15.0 units of transfer credit
may, subject to space availability, be allowed an additional two terms (one year) to qualify. Students entering
with 15.0 or more units of transfer credit must qualify in not more than two terms (one year). In order to
gualify, a student must be in satisfactory standing after Fall/Winter and have credit in at least 30.0 units
(excluding ENGG 100/ENGG 160) of courses transferable to a specialized program. A student who is offered
admission to a specialized program after two terms has qualified and may not continue as a qualifying
student. Students who fail to qualify within the indicated number of terms are required to withdraw and are not
normally readmitted to the Faculty.”

Calendar Copy

URL in current Calendar (or “New page”)

https://calendar.ualberta.ca/content.php?catoid=36&navoid=11220#academic-regulations

Current Copy: Remevedlanguage Proposed Copy: New language

Office of the Registrar Code: CCRFP
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6. Promotion:

[.]

a. Satisfactory Standing:

[.]

b. Marginal Standing-Academic Warning:
Fall/Winter or Spring/Summer GPA of 1.7 to
1.9 inclusive. Proceed to next term on
academic warning, repeating any failed
course(s) and other courses as specified by
the Dean, unless one of the following
conditions applies, in which case the student
must withdraw:

ii. previously on academic warning on
two or more occasions.

iii. previously required to withdraw and
previously on academic warning.

iv. already on academic warning or
probation.

6. Promotion:

[.]

c. Satisfactory Standing:

[.]

d. Marginal Standing-Academic Warning:
Fall/Winter or Spring/Summer GPA of 1.7 to
1.9 inclusive. Proceed to next term on
academic warning, repeating any failed
course(s) and other courses as specified by
the Dean, unless one of the following
conditions applies, in which case the student
must withdraw:

i. previously on academic warning on
two or more occasions.

ii. previously required to withdraw and
previously on academic warning.

iii. already on academic warning or
probation.

Reviewed/Approved by:

REQUIRED: Faculty of Engineering Executive Coordinating Committee (ECC): November 28, 2023

OPTIONAL: Faculty Academic Planning Committee: December 14, 2022

Office of the Registrar Code: CCRFP




B O e, EXECUTIVE SUMMARY

PROGRAM CHANGES (OTHER)

[£44

Note: Prior to completing this form, please consult with the programs team in the Office of the Provost (Carley Roth or
Suzanne French) to ensure this is the appropriate form for the changes you wish to propose.

Program/Specialization Bachelor of Science in Chemical Engineering - Computer Process Control Option
Name

Faculty/Department Faculty of Engineering, Chemical and Materials Engineering
Contact Information Name and Title  |Prof. Anthony Yeung, Associate Chair (Undergraduate)
Email tony.yeung@ualberta.ca

Proposed Effective Date  |July 2024

Attachments

v Proposed Calendar changes
- Change in the course sequence (Removal of one CS Elective)
- Addition of a new course CH E 574 — Process Optimization
- Renaming and change in course description of CH E 358 — Process Data Analysis
- Renaming and change in course description of CH E 316 — Equilibrium Stage Processes

OVERVIEW | Brief description of what is being proposed

IM

i Changes in the traditional and co-op course sequences for the Option “Computer Process Contro

ii. Renaming of the course CH E 358 from “Process Data Analysis” to “Process Data Analytics and
Machine Learning” to incorporate elements of machine learning.

iii. Renaming of the course CH E 316 from “Equilibrium Stage Processes” to “Separation Processes” to
incorporate advanced separation processes in the course content.

iv. Introducing a new course CH E 574 “Process Optimization” in the course sequence.

V. Removal of a course CH E 472 “Modeling Process Dynamics”.

vi. Removal of one Complementary Studies (CS) electives from the traditional and co-op course
sequences.




RATIONALE | Why is this being proposed? What problems and/or opportunities will it address?

The field of process control has evolved in the last decade. In addition to process control, system-level
integration and optimization are being emphasized in current practices. Furthermore, due to resource
constraints, the need to move to net-zero provides additional impetus to study chemical processes at a
system-level. In response to this, the CPC group has had several consultations and has proposed a revamp of
the program structure for the Option.

In addition, elements of machine learning have been incorporated in the course CH E 358 “Process Data
Analytics”. In accordance with the proposed changes in the syllabus of CH E 358, the department of Chemical
& Materials Engineering proposes a renaming of CH E 358 from “Process Data Analysis” to “Process Data
Analytics and Machine Learning”.

FINANCIAL IMPLICATIONS | Basic costs and funding sources (as applicable)

This is an existing Option. No additional resources are required.

CONSULTATION | Who has been consulted? (e.g., students, faculty, other stakeholders, etc.)

The proposed program description and structure was presented during the Department Council meeting to
solicit colleagues’ feedback. The members of the department council supported the proposed changes in the
existing Option and provided constructive feedback. The suggestions were integrated into the curriculum
development process for the proposed Option.

LEARNER IMPACT | Will this proposal affect current students, and if so, how will negative impacts (if relevant)
be mitigated?

\When the new curriculum is introduced in Fall 2024, the following cohorts of students will still need to graduate
under the current curriculum.

Cohort 1 (T1/C1): Traditional and Co-op students whose start date is September 2023
Cohort 2 (T2/C2): Traditional and Co-op students whose start date is September 2022
Cohort 3 (T3/C3): Traditional and Co-op students whose start date is September 2021
Cohort 4 (C4): Co-op students whose start date is September 2020

Appendix A provides the sequence of courses in the Traditional Chemical Engineering program and the
proposed option, respectively. All undergraduate students in the Faculty of Engineering have the same
qualifying Year 1; therefore, the sequence of courses offered in Year 1 is not shown here. The revised course
sequence proposes the removal of course CH E 472 Process Dynamics and Control; however, this course will still
be offered in the spring-summer to ensure that all students following the recommended sequence of courses in
the old curriculum will be able to graduate.

Other than CH E 472, other changes, such as renaming of CH E 358 and CH E 316, and addition of a new course
CH E 574, will not affect the current students enrolled in this Option.




EXECUTIVE SUMMARY - PROGRAM CHANGES (OTHER) | Page 2

COMMITMENT TO TRC’S CALLS TO ACTION | How does this proposal address commitment to the goals
outlined in Braiding Past, Present and Future: University of Alberta Indigenous Strategic Plan (see goal 3.0
Indigenous Ways of Knowing: programs, 3.1)?

Indigenous perspectives will be woven throughout the curriculum in a meaningful way and an Indigenization
Strategy, consistent with the template being developed for the Faculty of Engineering, is being developed.

A new component is being added to the content of CME 200 (Introduction to Chemical and Materials
Engineering) to acknowledge the impact engineering has had and will continue to have on Indigenous people
in the context of resource development and applications of engineering design. Guest speakers from
Indigenous communities, who are chemical/biochemical engineers or have been impacted by the chemical
engineering projects, in different ways, will be invited to share their experiences. Indigenization component
will be introduced in CME 481 to weave a variety of Indigenous worldviews, histories, and perspectives into
the program.

Students in the co-op sequence of the proposed Option will be asked to complete an online asynchronous
course, Indigenous Canada Massive Open Online Course (MOOC), offered by the Faculty of Native Studies, in
order to receive credit for WKEXP 905. Students will be encouraged to complete the online course during
their first 8-month work term (WKEXP 901/902). The Faculty of Engineering will work to ensure that students
can take the course and provide evidence of completion at zero or only a marginal additional cost to the
student. This course is an important resource to understand Indigenous ways of knowing, outline
decolonization, and close the knowledge gap around racism, historical and contemporary Indigenous
experiences and the foundational agreements.

COMMITMENT TO EQUITY, DIVERSITY, + INCLUSION | How does this proposal address commitment to
considerations for equity, diversity, and inclusion (see Strategic Plan for Equity, Diversity, and
Inclusion)?

The most current best practices in equity, diversity and inclusion are incorporated into the core part of the
program and an EDI Strategy, consistent with the template for the Faculty of Engineering, will be developed.

The EDI Strategy will include the provision of training in group dynamics and decision-making, including
recognizing decision-making biases and implicit biases, incorporating design projects that include the engineering
design for developing assistive tools/technologies for people with differing abilities, and engaging organizations
and industries with leaders who are from traditionally underrepresented groups in engineering as partners in
capstone design projects.

Industry, Indigenous, and EDI perspectives will be incorporated in regular program reviews.

ADDITIONAL INFORMATION | Optional




Appendix A: Visual Representation of the changes proposed in the revised Option

Year 2 Year 3 Year 4
Fall Winter Fall Winter Fall Winter
CH E 243 CME 265 CHE314 CH E 316 CH E 464 CH E 454
CHEM 261 CHE 312 CH E 343 CH E 318 CME 481 CH E 465
CME 200 CS Elective CH E 351 CH E 345 ITS Elective CHE 573
ECE 202 MAT E 202 CHE 374 CH E 358 P&T Elective |CH E 576
ECE 210 MATH 201 CH E 446 CHE 472 P&T Elective [ENGG 400
MATH 209 STAT 235 ENGG 404 ENG M 310/401 CS Electives
CS Elective?

Figure 1: Sequence of courses in the traditional Chemical Engineering Program

Year 2 Year 3 Year 4
Fall Winter Fall Winter Fall Winter
CH E 243 CME 265 CHE 314 CH E 316 CHE 464 CHE 454
CHEM 261 CHE 312 CH E 343 CHE 318 CME 481 CH E 465
CME 200 CS Elective CH E 351 CH E 345 ITS-Elective CH E 573
ECE 202 MAT E 202 CHE 374 CH E 358 CH E 446 CHE 576
ECE 210 MATH 201 CH-E 446 CH-E-472 P&T Elective |ENGG 400
MATH 209 STAT 235 ENGG 404 CHE 574 P&T Elective
CS Elective ITS Elective ENG M 310/401 ICS-Electives

Figure 2: Sequence of courses in the revised Option (
: Course Withdrawal;

Addition;

: Course Renaming)

: Course Rearrangement;

1 List of Complementary Studies (CS) electives offered in the proposed option is same as offered in the traditional CH E program.

: Course
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Calendar Change Request Form
for Program and Regulation Changes

See the Calendar Guide for tips on how to complete this form.

Faculty (& Department or Academic Unit):

Faculty of Engineering / Chemical and Materials Engineering

Contact Person:

Prof. Anthony Yeung (tony.yeung@ualberta.ca)

Level of change: (choose one only) ® Undergraduate
® Graduate
Type of change request: (check all that apply) ® Program

® Regulation

For which term is this intended to take effect?

Fall 2024

Does this proposal have corresponding course Yes

changes? (Should be submitted at the same time)

Rationale

Things to consider (maximum 500 words): Why is this being changed; How will it benefit students/department/unit; How is this comparable to similar

programs (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

have been included in the revised program structure.

A revamp of the program structure for the Option is proposed based on several consultations with internal
stakeholders to incorporate the current practices in the existing program structure. In addition to process
control, system-level integration and optimization have been emphasized and elements of machine learning

Calendar Copy

URL in current Calendar (or “New page”)

https://calendar.ualberta.ca/preview program.php?catoid=39&poid=47895&returnto=12339

Current Copy: Remeved-language

Proposed Copy: New language

Bachelor of Science in Chemical Engineering
- Computer Process Control Option

Engineering Disciplines
To find descriptions of the various disciplines of Engineering, visit
Explore our Programs on the Faculty of Engineering website.

Admission Requirements

General Undergraduate Admission Requirements
Admission Requirements for Qualifying Year

Bachelor of Science in Chemical Engineering
- Computer Process Control Option

Engineering Disciplines
To find descriptions of the various disciplines of Engineering, visit
Explore our Programs on the Faculty of Engineering website.

Admission Requirements
General Undergraduate Admission Requirements
Admission Requirements for Qualifying Year

Office of the Registrar Code: CCRFP
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Academic Regulations
University Regulations
Faculty of Engineering Regulations

Program Requirements
Year 1
Requirements for Year 1 can be found in Bachelor of Science in

Engineering - Qualifying Year.

Information regarding admission to a specialized program from
the Qualifying Year Program can be found in Faculty of
Engineering Regulations.

Year 2
Term 3
CH E 243 - Engineering Thermodynamics
CHEM 261 - Organic Chemistry |
CME 200 - Introduction to Chemical and Materials
Engineering
ECE 202 - Electrical Circuits |
ECE 210 - Introduction to Digital Logic Design
MATH 209 - Calculus lll
Complementary Studies Elective (3-0-0)

Term 4
CME 265 - Process Analysis
CH E 312 - Fluid Mechanics
Complementary Studies Elective (3-0-0)
MAT E 202 - Materials Science Il
MATH 201 - Differential Equations
STAT 235 - Introductory Statistics for Engineering

Year 3
Term 5
CH E 314 - Heat Transfer
CH E 343 - Chemical Engineering Thermodynamics
CH E 351 - Chemical Engineering Laboratory
CH E 374 - Computational Methods in Engineering
CH-E-446—Process-Bynamics-and-Control
ENGG 404 - Engineering Safety and Risk Management-
Leadership in Risk Management

Term 6
CH E 316 - Equilibrium-Stage-Process
CH E 318 - Mass Transfer
CH E 345 - Chemical Reactor Analysis |
CH E 358 - Process Data Analysis
CHE 472 -Medelling-Process-Bynamies
ENG M 310 - Engineering Economy

Academic Regulations
University Requlations
Faculty of Engineering Regulations

Program Requirements

Year 1

Requirements for Year 1 can be found in Bachelor of Science in
Engineering - Qualifying Year.

Information regarding admission to a specialized program from
the Qualifying Year Program can be found in Faculty of
Engineering Regulations.

Year 2
Term 3
CH E 243 - Engineering Thermodynamics
CHEM 261 - Organic Chemistry |
CME 200 - Introduction to Chemical and Materials
Engineering
ECE 202 - Electrical Circuits |
ECE 210 - Introduction to Digital Logic Design
MATH 209 - Calculus IlI
Complementary Studies Elective (3-0-0)

Term 4
CME 265 - Process Analysis
CH E 312 - Fluid Mechanics
Complementary Studies Elective (3-0-0)
MAT E 202 - Materials Science |l
MATH 201 - Differential Equations
STAT 235 - Introductory Statistics for Engineering

Year 3
Term 5
CH E 314 - Heat Transfer
CH E 343 - Chemical Engineering Thermodynamics
CH E 351 - Chemical Engineering Laboratory
CH E 374 - Computational Methods in Engineering
ENGG 404 - Engineering Safety and Risk Management-
Leadership in Risk Management
ITS Elective (3-0-0)

Term 6
CH E 316 - Separation Processes
CH E 318 - Mass Transfer
CH E 345 - Chemical Reactor Analysis |
CH E 358 - Process Data Analytics and Machine Learning
CH E 574 - Process Optimization
ENG M 310 - Engineering Economy

Office of the Registrar Code: CCRFP




Calendar

Change Request Form for Program and Regulation Changes

OR
ENG M 401 - Financial Management for Engineers

Year 4

Term 7
CH E 464 - Chemical Engineering Design |
CME 481 - Colloquium |

1TS-Elective(3-0-0)

Program and Technical Elective (3-1s-0)
Program and Technical Elective (3-1s-0)

Complementary-Studies-Elective{3-0-0)

Term 8
CH E 454 - Chemical Engineering Project Laboratory
CH E 465 - Chemical Engineering Design Il
CH E 573 - Digital Signal Processing for Chemical Engineers
CH E 576 - Intermediate Process Control
ENGG 400 - The Practice of the Engineering Profession

Notes
1. MATH 201 must be taken in either Term 3 or 4.
2. See Program and Technical Electives below for
restrictions on the program electives.

Complementary Studies and Impact of

Technology on Society (ITS) Electives
See Complementary Studies and Impact of Technology on
Society (ITS) Electives for a list of approved electives.

Program and Technical Electives
The two single-term program electives must be
selected from lists in Bachelor of Science in Chemical
Engineering. At least one of these electives must be
Engineering Science and/or Engineering Design in
BSc in Chemical Engineering. Other courses may be
taken with written permission from the current
Computer Process Control Advisor prior to enroliment.

OR
ENG M 401 - Financial Management for Engineers

Year 4

Term 7
CH E 464 - Chemical Engineering Design |
CME 481 - Colloquium |
CH E 446 - Process Dynamics and Control
Program and Technical Elective (3-1s-0)
Program and Technical Elective (3-1s-0)

Term 8
CH E 454 - Chemical Engineering Project Laboratory
CH E 465 - Chemical Engineering Design Il
CH E 573 - Digital Signal Processing for Chemical Engineers
CH E 576 - Intermediate Process Control
ENGG 400 - The Practice of the Engineering Profession

Notes
1. MATH 201 must be taken in either Term 3 or 4.
2. See Program and Technical Electives below for
restrictions on the program electives.

Complementary Studies and Impact of

Technology on Society (ITS) Electives
See Complementary Studies and Impact of Technology on
Society (ITS) Electives for a list of approved electives.

Program and Technical Electives
The two single-term program electives must be
selected from lists in Bachelor of Science in Chemical
Engineering. At least one of these electives must be
Engineering Science and/or Engineering Design in
BSc in Chemical Engineering. Other courses may be
taken with written permission from the current
Computer Process Control Advisor prior to enroliment.

Reviewed/Approved by:

REQUIRED: Faculty Council (or delegate) and approval date.

Department Council Meeting and Approval: August 17, 2022
Faculty APC Meeting and Approval: September 14, 2023
Faculty of Engineering Executive Coordinating Committee (ECC): November 28, 2023

OPTIONAL: Other internal faculty approving bodies, consultation groups, or departments, and approval dates.

Office of the Registrar Code: CCRFP
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%) OF ALBERTA

Calendar Change Request Form
for Program and Regulation Changes

See the Calendar Guide for tips on how to complete this form.

Faculty (& Department or Academic Unit):

Faculty of Engineering / Chemical and Materials Engineering

Contact Person:

Prof. Anthony Yeung (tony.yeung@ualberta.ca)

Level of change: (choose one only) ® Undergraduate
® Graduate
Type of change request: (check all that apply) ® Program

® Regulation

For which term is this intended to take effect?

Fall 2024

Does this proposal have corresponding course Yes

changes? (Should be submitted at the same time)

Rationale

Things to consider (maximum 500 words): Why is this being changed; How will it benefit students/department/unit; How is this comparable to similar

programs (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

have been included in the revised program structure.

A revamp of the program structure for the Option is proposed based on several consultations with internal
stakeholders to incorporate the current practices in the existing program structure. In addition to process
control, system-level integration and optimization have been emphasized and elements of machine learning

Calendar Copy

URL in current Calendar (or “New page”)

Bachelor of Science in Chemical Engineering Co-op - Computer Process Control Option
https://calendar.ualberta.ca/preview_program.php?catoid=39&poid=47910&returnto=12339

Current Copy: Remeved-language

Proposed Copy: New language

Bachelor of Science in Chemical Engineering
Co-op - Computer Process Control Option

Engineering Disciplines
To find descriptions of the various disciplines of Engineering, visit
Explore our Programs on the Faculty of Engineering website.

Admission Requirements
General Undergraduate Admission Requirements
Admission Requirements for Qualifying Year

Bachelor of Science in Chemical Engineering
Co-op - Computer Process Control Option

Engineering Disciplines
To find descriptions of the various disciplines of Engineering, visit
Explore our Programs on the Faculty of Engineering website.

Admission Requirements
General Undergraduate Admission Requirements
Admission Requirements for Qualifying Year

Office of the Registrar Code: CCRFP
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Academic Regulations
University Regulations
Faculty of Engineering Regulations

Program Requirements
Year 1
Requirements for Year 1 can be found in Bachelor of Science in

Engineering - Qualifying Year.

Information regarding admission to a specialized program from
the Qualifying Year Program can be found in Faculty of
Engineering Regulations.

Year 2

Fall Term 3
CH E 243 - Engineering Thermodynamics
CHEM 261 - Organic Chemistry |
CME 200 - Introduction to Chemical and Materials
Engineering
ECE 202 - Electrical Circuits |
ECE 210 - Introduction to Digital Logic Design
ENGG 299 - Orientation to Cooperative Education
MATH 209 - Calculus lll
Complementary Studies Elective (3-0-0)

Winter Term 4
CH E 312 - Fluid Mechanics
CME 265 - Process Analysis
MAT E 202 - Materials Science Il
MATH 201 - Differential Equations
STAT 235 - Introductory Statistics for Engineering
Complementary Studies Elective (3-0-0)

Summer
WKEXP 901 - Engineering Work Experience |

Year 3
Fall
WKEXP 902 - Engineering Work Experience Il

Winter Term 5
CH E 314 - Heat Transfer
CH E 343 - Chemical Engineering Thermodynamics
CH E 351 - Chemical Engineering Laboratory
CH E 374 - Computational Methods in Engineering
CH-E-446-- Process-Dynamics-and-Control
: lecti

Academic Regulations
University Requlations
Faculty of Engineering Regulations

Program Requirements

Year 1

Requirements for Year 1 can be found in Bachelor of Science in
Engineering - Qualifying Year.

Information regarding admission to a specialized program from
the Qualifying Year Program can be found in Faculty of
Engineering Regulations.

Year 2

Fall Term 3
CH E 243 - Engineering Thermodynamics
CHEM 261 - Organic Chemistry |
CME 200 - Introduction to Chemical and Materials
Engineering
ECE 202 - Electrical Circuits |
ECE 210 - Introduction to Digital Logic Design
ENGG 299 - Orientation to Cooperative Education
MATH 209 - Calculus IlI
Complementary Studies Elective (3-0-0)

Winter Term 4
CH E 312 - Fluid Mechanics
CME 265 - Process Analysis
MAT E 202 - Materials Science |l
MATH 201 - Differential Equations
STAT 235 - Introductory Statistics for Engineering
Complementary Studies Elective (3-0-0)

Summer
WKEXP 901 - Engineering Work Experience |

Year 3
Fall
WKEXP 902 - Engineering Work Experience |l

Winter Term 5
CH E 314 - Heat Transfer
CH E 343 - Chemical Engineering Thermodynamics
CH E 351 - Chemical Engineering Laboratory
CH E 374 - Computational Methods in Engineering
Program and Technical Elective (3-1s-0)
ITS Elective (3-0-0)

Office of the Registrar Code: CCRFP
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Summer Term 6

CH E 316 --Eguilibrium-Stage-Process
CH E 318 - Mass Transfer

CH E 345 - Chemical Reactor Analysis |

CH E 358 - Process Data-Analysis

ENG M 310 - Engineering Economy

OR

ENG M 401 - Financial Management for Engineers
ENGG 404 - Engineering Safety and Risk Management-
Leadership in Risk Management

Year 4
Fall
WKEXP 903 - Engineering Work Experience Il

Winter Term 7
CH E 464 - Chemical Engineering Design |

CH-E472 - Modelling-Process-Bynamics
CME 481 - Colloquium 1

Program and Technical Elective (3-1s-0)

Program-and-Fechnical-Elective(3-1s-0)
1FS-Elective {3-0-63

Summer
WKEXP 904 - Engineering Work Experience IV

Year 5
Fall
WKEXP 905 - Engineering Work Experience V

Winter Term 8
CH E 454 - Chemical Engineering Project Laboratory
CH E 465 - Chemical Engineering Design Il
CH E 573 - Digital Signal Processing for Chemical Engineers
CH E 576 - Intermediate Process Control
ENGG 400 - The Practice of the Engineering Profession

Notes
1. MATH 201 must be taken in either Term 3 or 4.
2. See Program and Technical Electives below for
restrictions on the program electives.

Complementary Studies and Impact of

Technology on Society (ITS) Electives
See Complementary Studies and Impact of Technology on
Society (ITS) Electives for a list of approved electives.

Summer Term 6
CH E 316 - Separation Processes
CH E 318 - Mass Transfer
CH E 345 - Chemical Reactor Analysis |
CH E 358 - Process Data Analytics and Machine Learning
ENG M 310 - Engineering Economy
OR
ENG M 401 - Financial Management for Engineers
ENGG 404 - Engineering Safety and Risk Management-
Leadership in Risk Management

Year 4
Fall
WKEXP 903 - Engineering Work Experience Il

Winter Term 7
CH E 464 - Chemical Engineering Design |
CHE 574 - Process Optimization
CME 481 - Colloquium |
CH E 446 - Process Dynamics and Control
Program and Technical Elective (3-1s-0)

Summer
WKEXP 904 - Engineering Work Experience IV

Year 5
Fall
WKEXP 905 - Engineering Work Experience V

Winter Term 8
CH E 454 - Chemical Engineering Project Laboratory
CH E 465 - Chemical Engineering Design Il
CH E 573 - Digital Signal Processing for Chemical Engineers
CH E 576 - Intermediate Process Control
ENGG 400 - The Practice of the Engineering Profession

Notes
1. MATH 201 must be taken in either Term 3 or 4.
2. See Program and Technical Electives below for
restrictions on the program electives.

Complementary Studies and Impact of

Technology on Society (ITS) Electives
See Complementary Studies and Impact of Technology on
Society (ITS) Electives for a list of approved electives.

Office of the Registrar Code: CCRFP
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Program and Technical Electives Program and Technical Electives

The two single-term program electives must be selected The two single-term program electives must be

from lists in Bachelor of Science in Chemical Engineering. selected from lists in Bachelor of Science in Chemical
At least one of these electives must be Engineering Engineering. At least one of these electives must be
Science and/or Engineering Design in BSc in Chemical Engineering Science and/or Engineering Design in
Engineering. Other courses may be taken with written BSc in Chemical Engineering. Other courses may be
permission from the current Computer Process Control taken with written permission from the current

Advisor prior to enrollment. Computer Process Control Advisor prior to enrollment.

Reviewed/Approved by:

REQUIRED: Faculty Council (or delegate) and approval date.

Department Council Meeting and Approval: August 17, 2022
Faculty APC Meeting and Approval: September 14, 2023
Faculty of Engineering Executive Coordinating Committee (ECC): November 28, 2023

OPTIONAL.: Other internal faculty approving bodies, consultation groups, or departments, and approval dates.

Office of the Registrar Code: CCRFP
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Calendar Change Request Form

for Course Changes
See the Calendar Guide for tips on how to complete this form.

Faculty (& Department or Academic Unit): Faculty of Engineering / Chemical and Materials Engineering
Contact Person: Prof. Anthony Yeung (tony.yeung@ualberta.ca)
Level of change: (choose one only) [?] e Undergraduate
e Graduate
For which term will this change take effect? Fall 2024 onwards
Rationale

Things to consider (maximum 500 words): Why is this being changed; How will it benefit students/department/unit; How is this comparable to similar
programs (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

designing aspects in the classroom.

A revised course description is proposed to include rate based separation processes in addition to the equilibrium
stage processes. Rate based separation processes are widely used in industries; therefore, it is important for students
to learn these concepts. In addition, use of process simulator is added in the course content to emphasize the

Course Template

Current:. Remeovedlanguage

Proposed: New language

Subject & Number CH E 316

Title Equilibrium-Stage-Process

Course Career Undergraduate

Units 4

Approved Hours 3-0-2

Fee index 8

Faculty Engineering

Department Chemical & Materials Engineering
Typically Offered either term or Spring/Summer

Description

Design of separation processes with emphasis on the
equilibrium stage concept, distillation, absorption and
extraction.

Prerequisites: CH E 343, 314. Corequisite: CH E 318.

Creditmay-netbe-obtained-in-this-course-H-previous-credit
has-been-obtained-for CH-E416-

Subject & Number: CH E 316
Title: Separation Processes

Course Career: Undergraduate

Units: 4

Approved Hours: 3-0-2

Fee index: 8

Faculty: Engineering

Department: Chemical & Materials Engineering
Typically Offered: either term or Spring/Summer

Description

Design of separation processes with emphasis on the
equilibrium stage concept, distillation, absorption and
extraction. Design of rate based separations, membranes,
membrane cascades, adsorption. Introduction to the use of
process simulators for designing the separation processes.

Prerequisites: CH E 343, CH E 314. Corequisite: CH E
318.

Office of the Registrar Code: CCRFC
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Reviewed/Approved by:

REQUIRED: Faculty Council (or delegate) and approval date.

Department Council Meeting: August 17, 2022
Faculty Academic Planning Committee (APC): September 14, 2023
e Faculty of Engineering Executive Coordinating Committee (ECC): November 28, 2023

OPTIONAL.: Other internal faculty approving bodies, consultation groups, or departments, and approval dates.

Office of the Registrar Code: CCRFC
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Supporting Information

Learning Outcomes

1. Perform single stage flash calculations, graphical methods for binary mixtures and Rachford-Rice calculations
for multi-component systems.

2. Perform McCabe Thiele analysis to determine number of ideal number of equilibrium stages for binary
distillation.

3. Define efficiency of a separation stage and use it to determine actual number of stages.

4. Determine number of equilibrium stages for absorbers and strippers using approximate methods such as
Kremser equation.

5. Design a distillation tray tower - height and diameter of the column and pressure drop calculations.
6. ldentify operating regimes of mass transfer equipment, e.g., flooding, weeping.

7. Determine number of equilibrium stages for design of a counter-current L-L extraction train in both completely
immiscible and partially miscible systems.

8. Determining the number of equilibrium stages for a multi-component multi-stage distillation column using
Fenske-Underwood-Gilliland methods.

9. Design distillation column/trains using process simulators.
10. Define key operating parameters associated with membrane separations, e.g., flux, permeability, selectivity.
11. Design single-stage membrane separations and membrane cascades for gas separations.

12. Explain the working principle of gas adsorption separations

Relationship of Learning Outcomes and Graduate Attributes

Learning Outcome | Graduate Attribute Instructional Level

1-4,7,8, Problem Analysis Applied
Investigation

56,911 Problem Analysis Applied
Investigation
Tools
Design

10, 12 Knowledge based in Engineering Developed

Office of the Registrar Code: CCRFC
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Assessments of Learning Outcomes

Learning Outcome Assessments/Activities
1-4,7,8, 10, 12 Assignments, Quizzes, Midterm Exam, and Final Exam
56,911 Design Project

Accreditation Units

AU Category I(;Lntléf)?nf EEIET leshiing Percentage of course content?!
Math
Natural Sciences
Engineering Science 1-4,7,8, 10, 12 75%
Engineering Design (requires PEnQ) 56,9, 11 25%
Complementary studies
Other
Final Course AUs
Total Math NS ES ED CS Other
50.4 - - 37.8 12.6 - -

1 Accreditation unit (AU) calculation —

1. Total Lecture hours = course lecture hours as per calendar description x 12.6 weeks = X
2. Total Seminar hours = course seminar hours as per calendar description x 12.6 weeks =Y
3. Total Lab hours = course lab hours as per calendar description x 12.6 weeks = Z

Total course hours = X+Y+Z = TCH

Total AUs in a course AUtwta= X+ %2 Y +% Z

Number of hours (lecture, seminar, lab) spent on teaching and doing examples of accreditation category “i", is Hi

where subscript, i, is for the number total hours spent in course for either Math (M), Engineering Design (ED), Natural Sciences
(NS), Engineering Science (ES), Complementary studies (CS), or Other (O)

Percentage course content in AU category i, is: %i= H/TCH

Accreditation unit for category i, is: Ai= AUtotal X %i

Office of the Registrar Code: CCRFC
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Proposed Grading criteria (subject to change pending Instructor course modification)

The breakdown of the assessments included in this course is found in the table below.

Component Percentage

Assignments/Quiz (Max. 5) | 15%

Midterm Exam 25%
Project 20%
Final Exam (Written) 40%
Total 100%

Unexcused absence from Midterm Examination will result in 0 out of 25%. With legitimate excuse, the Midterm
weight will be carried over to the Final (i.e., Final Exam will be worth 65% of the overall grade).

Recommended Textbooks:

Recommended textbook for the newly added content (membrane, adsorption): Wankat, P.C. (2017) Separation
Process Engineering, 4th Ed. New Jersey: Prentice Hall.

Office of the Registrar Code: CCRFC
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Calendar Change Request Form
for Course Changes

OF ALBERTA See the Calendar Guide for tips on how to complete this form.
Faculty (& Department or Academic Unit): Faculty of Engineering / Chemical and Materials Engineering
Contact Person: Prof. Anthony Yeung (tony.yeung@ualberta.ca)

Level of change: (choose one only) [?] e Undergraduate
e Graduate
For which term will this change take effect? Fall 2024 onwards
Rationale

Things to consider (maximum 500 words): Why is this being changed; How will it benefit students/department/unit; How is this comparable to similar
programs (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

Elements of machine learning has been added in the syllabus of CH E 358. In addition, a few concepts related to
statistics, including least squares regression, analysis of variance, propagation of error, have been removed
considering that students learn these concepts already in STAT 235. This gives space to include new concepts related
to Machine Learning, which will provide knowledge base on the current trends in the field.

Course Template

Current:. Remeovedlanguage

Proposed: New language

Subject & Number CH E 358

Title Process-Data-Analysis

Course Career Undergraduate

Units 5

Approved Hours 3-0-4

Fee index 8

Faculty Engineering

Department Chemical & Materials Engineering
Typically Offered either term or Spring/Summer

Description

Statistical analysis of process data from chemical process
plants and course laboratory experiments. Topics
covered include leastsquares-regression—analysis-of
variance,-propagation-of-error, and design of

experiments.

Prerequisites: CH E 351 and STAT 235. Corequisites: CH
E 314 and CH E 345.

Subject & Number: CH E 358
Title: Process Data Analytics and Machine Learning

Course Career: Undergraduate

Units: 5

Approved Hours: 3-0-4

Fee index: 8

Faculty: Engineering

Department: Chemical & Materials Engineering
Typically Offered: either term or Spring/Summer

Description
Statistical analysis of process data from chemical process
plants and course laboratory experiments. Topics covered
include linear and nonlinear regression, dimensionality
reduction, classification, deep learning, and design of
experiments.

Prerequisites: CH E 351 and STAT 235. Corequisites: CH
E 314 and CH E 345.

Office of the Registrar Code: CCRFC
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Reviewed/Approved by:

REQUIRED: Faculty Council (or delegate) and approval date.

Department Council Meeting: August 17, 2022
Faculty Academic Planning Committee (APC): September 14, 2023
e Faculty of Engineering Executive Coordinating Committee (ECC): November 28, 2023

OPTIONAL: Other internal faculty approving bodies, consultation groups, or departments, and approval dates.

Office of the Registrar Code: CCRFC
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Supporting Information

Learning Outcomes

1. Formulate an engineering problem in a statistical framework and identify statistical methods to analyze data.

2. Calculate the least squares estimators of simple and multiple linear regression model, calculate residuals and
perform residual analysis using mathematical tools.

3. Calculate confidence interval for parameters, evaluate the mean response and predicted response at a point and
the corresponding confidence interval.

4. Recognize transformable linear model and general nonlinear model, and derive linear approximation of nonlinear
model and perform nonlinear regression from process data.

5. Design efficient fractional factorial experiments to collect data in lab experiments.

6. Calculate main and interaction effects, determine the significance of effects, make interpretation of effects,
formulate regression model, and determine optimal condition from the experimental data.

7. Explain the concept of confounding and blocking, and identify the generators, defining relation and confounding
patterns.

8. Use principal component analysis method to perform dimensionality reduction.

9. Apply data classification principle using logistic regression and use classification evaluation metrics.

10. Apply the basic concepts of neural network and deep learning for solving chemical engineering problems.

Relationship of Learning Outcomes and Graduate Attributes

Learning Outcome | Graduate Attribute Instructional Level
1-3,6 Problem Analysis Applied
Investigation
4 Knowledge Base in Engineering Developed

Problem Analysis

5 Problem Analysis Applied
Investigation
Design
7,8 Knowledge Base in Engineering Developed
9, 10 Problem Analysis Applied
Investigation

Office of the Registrar Code: CCRFC
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Assessments of Learning Outcomes

Learning Outcome

Assessments/Activities

1-10

Assignments, Quizzes, Midterm Exam, and Final Exam

Accreditation Units

AU Category I(;iuntlé(e)?nt: el lesmize Percentage of course content?!
Math 1-10 50%
Natural Sciences
Engineering Science 7-10 25%
Engineering Design (requires P.Eng.) 5 25%
Complementary studies
Other
Final Course AUs
Total Math NS ES ED CS Other
63 315 - 15.75 15.75 - -

1 Accreditation unit (AU) calculation —

1. Total Lecture hours = course lecture hours as per calendar description x 12.6 weeks = X

2. Total Seminar hours = course seminar hours as per calendar description x 12.6 weeks =Y
3. Total Lab hours = course lab hours as per calendar description x 12.6 weeks = Z

Total course hours = X+Y+Z = TCH

Total AUs in a course AUotai= 12.6 X (X+ %2 Y + % Z)
Number of hours (lecture, seminar, lab) spent on teaching and doing examples of accreditation category “i", is Hi

where subscript, i, is for the number total hours spent in course for either Math (M), Engineering Design (ED), Natural Sciences
(NS), Engineering Science (ES), Complementary studies (CS), or Other (O)
Percentage course content in AU category i, is: %i= H/TCH

Accreditation unit for category i, is: Ai= AUtotal X %i

Office of the Registrar Code: CCRFC
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Proposed Grading criteria (subject to change pending Instructor course modification)
The breakdown of the assessments included in this course is found in the table below.

Component Percentage
Assignments/Quiz (Max. 5) | 25%
Midterm Exam 30%

Final Exam (Written) 45%

Total 100%

Unexcused absence from Midterm Examination will result in O out of 25%. With legitimate excuse, the Midterm
weight will be carried over to the Final (i.e., Final Exam will be worth 65% of the overall grade).

Office of the Registrar Code: CCRFC
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Calendar Change Request Form
for Course Changes
See the Calendar Guide for tips on how to complete this form.

Faculty (& Department or Academic Unit):

Faculty of Engineering / Chemical and Materials Engineering

Contact Person:

Prof. Anthony Yeung (tony.yeung@ualberta.ca)

Level of change: (choose one only) [?]

e Undergraduate

e Graduate

For which term will this change take effect?

Fall 2024

Rationale

Things to consider (maximum 500 words): Why is this being changed; How will it benefit students/department/unit; How is this comparable to similar

programs (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

applications.

Considering the increasing interest in system-level optimization, this course is proposed as a core course in the final
year (Term 7) of the proposed option “Bachelor of Science in Chemical Engineering— Control and Process Systems
Engineering Option” in both the traditional and co-op sequences. The course is designed to provide knowledge base
on linear and non-linear programming, optimization modeling tools, and their use in process system engineering

Course Template

Current: Remeovedlanguage

Proposed: New language

Not Applicable.

We are proposing a new course.

Subject & Number: CH E 574
Title: Process Optimization

Course Career: Undergraduate

Units: 4

Approved Hours: 3-1s-3/3

Fee index: 8

Faculty: Engineering

Department: Chemical & Materials Engineering
Typically Offered: either term or Spring/Summer

Description
Modeling and solving optimization problems in process

systems engineering (PSE) applications. Topics covered
include solving systems of nonlinear equations,
optimality conditions, linear programming,
unconstrained/constrained nonlinear programming,
mixed integer programming, optimization modeling
tools, and selected PSE applications.

Prerequisites: MATH 102, 209, and CME 265.
Corequisites: CH E 314, 318 and 345.

Office of the Registrar Code: CCRFC
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Reviewed/Approved by:

REQUIRED: Faculty Council (or delegate) and approval date.

Department Council Meeting: August 17, 2022
Faculty Academic Planning Committee (APC): September 14, 2023
e Faculty of Engineering Executive Coordinating Committee (ECC): November 28, 2023

OPTIONAL: Other internal faculty approving bodies, consultation groups, or departments, and approval dates.

Office of the Registrar Code: CCRFC



Supporting Information

Learning Outcomes

1. Solve systems of nonlinear equations for process flowsheet simulation.

N

constraints and variables.

© N o o kM w

Relationship of Learning Outcomes and Graduate Attributes

Use gradient based nonlinear programming solution technique.
Explain the basic mixed integer linear/nonlinear programming solution technique.

Use selected optimization problem modeling software and solver tools.

Calendar Change Request Form for Course Changes

Formulate optimization problem in various process systems engineering problems by defining objective,

Explain basic optimization concepts including convexity, optimality conditions, Lagrangian and duality.

Use linear programming solution technique including graphical method and simplex method.

Explain the difference between deterministic and heuristic optimization approaches.

Learning Outcome | Graduate Attribute Instructional Level
1 Problem Analysis Applied
Investigation
2 Knowledge Base in Engineering Applied
Problem Analysis
Investigation
3 Knowledge Base in Engineering Developed
4 Knowledge Base in Engineering Applied
Problem Analysis
Investigation
5 Knowledge Base in Engineering Applied
Problem Analysis
Investigation
6 Knowledge Base in Engineering Developed
7 Knowledge Base in Engineering Developed
8 Investigation Applied
Use of Engg Tools

Office of the Registrar Code: CCRFC
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Assessments of Learning Outcomes

Learning Outcome

Assessments/Activities

1-8

Assignments, Quizzes, Midterm Exam, and Final Exam

Accreditation Units

AU Category I(;Lntléﬁcrinf e g Percentage of course content?!
Math
Natural Sciences
Engineering Science 1-8 100%
Engineering Design (requires PEng)
Complementary studies
Other
Final Course AUs
Total Math NS ES ED CS Other
50.4 - - 50.4 - - -

1 Accreditation unit (AU) calculation —

1. Total Lecture hours = course lecture hours as per calendar description x 12.6 weeks = X
2. Total Seminar hours = course seminar hours as per calendar description x 12.6 weeks =Y

3. Total Lab hours = course lab hours as per calendar description x 12.6 weeks = Z

Total course hours = X+Y+Z = TCH

Total AUs in a course AUotai= 12.6 X (X+ %2 Y + % Z)
Number of hours (lecture, seminar, lab) spent on teaching and doing examples of accreditation category “i", is Hi

where subscript, i, is for the number total hours spent in course for either Math (M), Engineering Design (ED), Natural Sciences
(NS), Engineering Science (ES), Complementary studies (CS), or Other (O)
Percentage course content in AU category i, is: %i= H/TCH

Accreditation unit for category i, is: Ai= AUtotal X %i

Office of the Registrar Code: CCRFC
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Proposed Grading criteria (subject to change pending Instructor course modification)
The breakdown of the assessments included in this course is found in the table below.

Component Percentage
Assignments/Quiz (Max. 5) | 20%
Midterm Exam 30%

Final Exam (Written) 50%

Total 100%

Unexcused absence from Midterm Examination will result in O out of 25%. With legitimate excuse, the Midterm
weight will be carried over to the Final (i.e., Final Exam will be worth 65% of the overall grade).

Office of the Registrar Code: CCRFC
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@ UNIVERSITY for Course Changes
&) OF ALBERTA See the Calendar Guide for tips on how to complete this form.
Faculty (& Department or Academic Unit): Faculty of Engineering

Department of Civil and Environmental Engineering

Contact Person: Dr. Carlos Cruz
Dr. Samer Adeeb

Level of change: (choose one only) [?] e Undergraduate
o Graduate
For which term will this change take effect? Fall 2024
Rationale

Things to consider (maximum 500 words): Why is this being changed; How will it benefit students/department/unit; How is this comparable to similar
programs (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

The description for CIV E 411 is being corrected due to a potential error in the BearTracks system. The course
description has been used for the past several years and is provided below. It should be noted that all aspects of the
original course description are included in the revised course content with the exception of two areas: weaving and
interchange ramp analysis and motor vehicle accident analysis. Motor vehicle accident analysis is covered in CIV E 315,
which is required for CIV E students. Weaving and interchange ramp analysis is an advanced topic with isolated
applications. This is taught in the graduate program at the UofA due to its complexity.

Two additional changes have been made. First, the following information has been added “Emerging topics in
transportation engineering for future careers will be discussed.” The goal of this change will be to better prepare students
for diverse and emerging careers in the transportation engineering field. Topics of coverage may include: sustainability,
resilience, equity, micromobility, and public transit. Second, the pre-requisite of STAT 235 has been added. Due to the
statistical analysis needed for elements of CIV E 411, the pre-requisite has been added to ensure that students are
prepared. This course is required for CIV E students during their studies. Both changes have been made to improve the
success of the students in the course and their careers.

Course Template

Current: Remevedlanguage Proposed: New language

Subject & Number: CIV E 411 Subject & Number: CIV E 411

Title: Transportation Engineering Il Title: Transportation Engineering Il

Course Career: Undergraduate Course Career: Undergraduate

Units: 3.80 Units: 3.80

Approved Hours: 3-0-3/2 Approved Hours: 3-0-3/2

Fee index: 8 Fee index: 8

Faculty: Engineering Faculty: Engineering

Department: Civil and Environmental Eng. Department: Civil and Environmental Eng.

Typically Offered: Fall Typically Offered: Fall

Description Description

"Traffic operations and network analysis, traffic stream The course provides an in-depth understanding of
flow and roadway analysis, weaving and interchange transportation planning and traffic operations concepts
ramp analysis, intersection traffic control measures and and methods. These include: travel demand analysis;

Office of the Registrar Code: CCRFC
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control design, progressive signal system design, traffic
flow prediction, road network simulation and assignment
algorithms, motor vehicle accident analysis; and field data
collection method. Prerequisite: CIV E 315.”

data collection methods and data analysis; urban
transportation planning and modeling techniques; traffic
flow fundamentals and characteristics; and operations of
surface roadway networks and controls (intersections).
Emerging topics in transportation engineering for future
careers will be discussed. Prerequisite: CIV E 315, STAT
235

Reviewed/Approved by:

REQUIRED: Faculty of Engineering Executive Coordinating Committee (ECC): November 28, 2023

OPTIONAL: Other internal faculty approving bodies, consultation groups, or departments, and approval dates.

CEE Department Academic Planning Committee: October 19, 2023
Faculty of Engineering Academic Planning Committee: November 9, 2023

Office of the Registrar Code: CCRFC
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for Course Changes

See the Calendar Guide for tips on how to complete this form.

Faculty (& Department or Academic Unit): Faculty of Education (Measurement, Evaluation, and Data
Science)
Contact Person: Mark Gierl
Level of change: (choose one only) [?] e Undergraduate
e Graduate
For which term will this change take effect? Winter 2025
Rationale

Things to consider (maximum 500 words): Why is this being changed; How will it benefit students/department/unit; How is this comparable to similar
programs (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

EDPY 605 is a required doctoral-level statistics course for PhD students enrolled in the Measurement, Evaluation, and
Data Science (MEDS) program. All incoming doctoral students are expected to have taken EDPY 505 or an equivalent
course in previous undergraduate and/or graduate course work. Removing this prerequisite will help graduate students
enroll in EDPY 605 via BearTracks without a manual enrollment process.

Course Template

Current: Remeovedlanguage

Proposed: New language

Subject & Number: EDPY 605
Title: Quantitative Methods Il

Course Career

Units

Approved Hours

Fee index

Faculty: Faculty of Education
Department: N/A

Typically Offered: Winter

Description

This course will introduce students to advanced statistical
techniques that are frequently used in data analysis in the
social sciences. Selected topics such as multiple
regression, MANOVA, canonical correlation, principal
component analysis, and factor analysis will be covered.

Prerequisites:- EDPY-500-or-equivalent:

Subject & Number: EDPY 605
Title: Quantitative Methods Il

Course Career

Units

Approved Hours

Fee index

Faculty: Faculty of Education
Department: N/A

Typically Offered: Winter

Description

This course will introduce students to advanced statistical
techniques that are frequently used in data analysis in the
social sciences. Selected topics such as multiple
regression, MANOVA, canonical correlation, principal
component analysis, and factor analysis will be covered.
Prerequisite: EDPY 505 or equivalent.

Reviewed/Approved by:

Office of the Registrar Code: CCRFC
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Calendar Change Request Form for Course Changes

REQUIRED: Faculty Council (or delegate) and approval date.

December 4, 2023 by the Faculty of Education Graduate Academic Affairs Council (GAAC).

OPTIONAL: Other internal faculty approving bodies, consultation groups, or departments, and approval dates.

Office of the Registrar Code: CCRFC
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@ UNIVERSITY for Course Changes
%y OF ALBERTA See the Calendar Guide for tips on how to complete this form.
Faculty (& Department or Academic Unit): Law

Contact Person: James Muir

Level of change: (choose one only) [?] e Undergraduate

[}

For which term will this change take effect? F2025
Rationale

Things to consider (maximum 500 words): Why is this being changed, How will it benefit students/department/unit; How is this comparable to similar
programs (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

Course Template

Current: Remevedlanguage Proposed: New language
Subject & Number Subject & Number: Law544
Title Title: Utilities Law

Course Career Course Career Undergraduate
Units Units 3

Approved Hours Approved Hours 3-0-0

Fee index Fee index 6

Faculty Faculty Law

Department Department n/a

Typically Offered Typically Offered annually
Description Description:

The general objective of this course is introduce students
to the regulation of local energy utilities (electricity and
consumable gas) and long-distance transmission
(electricity, oil, and gas) infrastructure. The course
material will cover the basics of each industry segment,
relevant regulatory processes including standard utility
tariff applications, and key issues facing utilities and
regulators.

Reviewed/Approved by:

REQUIRED: Faculty Council (or delegate) and approval date.

OPTIONAL: Other internal faculty approving bodies, consultation groups, or departments, and approval dates.

Office of the Registrar Code: CCRFC
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@ UNIVERSITY for Course Changes
%y OF ALBERTA See the Calendar Guide for tips on how to complete this form.
Faculty (& Department or Academic Unit): Law

Contact Person: James Muir

Level of change: (choose one only) [?] e Undergraduate

Graduate

For which term will this change take effect? 1890
Rationale

Things to consider (maximum 500 words): Why is tbordershis being changed; How will it benefit students/department/unit; How is this comparable to
similar programs (internal or external); Historical context; Impacts to administration or program structure;, Consultation with stakeholders

Course has run for three years with good enrollment as a topics course, so we would like to set it up as a regular course
with a devoted number. LAW 6xx courses have perquisites; and LAW 559 is one of the two possible prerequisites.

Course Template

Current: Remevedlanguage Proposed: New language

Subject & Number Subject & Number: LAW 554

Title Title: Oceans Law & Policy

Course Career Course Career Undergraduate

Units Units 3

Approved Hours Approved Hours 3-0-0

Fee index Fee index 6

Faculty Faculty Law

Department Department n/a

Typically Offered Typically Offered annually

Description Description: This course introduces students to the
fundamentals of oceans law, with particular attention being
paid to legal issues relevant to Canada. Where
appropriate, this course will also explore contemporary
oceans law issues, such as: piracy, maritime boundary
delimitation, extended continental shelf claims, polar
governance, marine protected areas, conservation of living
marine resources, shipping, and sub-marine cables.

Reviewed/Approved by:
REQUIRED: Law Faculty Council, approval, 17 October, 2023

OPTIONAL: none

Office of the Registrar Code: CCRFC
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@ UNIVERSITY for Course Changes
%Y OF ALBERTA See the Calendar Guide for tips on how to complete this form.
Faculty (& Department or Academic Unit): Law
Contact Person: James Muir
Level of change: (choose one only) [?] e Undergraduate
Graduate
For which term will this change take effect? 1890
Rationale

Things to consider (maximum 500 words): Why is tbordershis being changed; How will it benefit students/department/unit; How is this comparable to
similar programs (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

Course has run for three years with good enroliment as a topics course, so we would like to set it up as a regular course
with a devoted number. LAW 6xx courses have perquisites; and LAW 590 is one of the two possible prerequisites.

Course Template

Current: Remevedlangduage Proposed: New language
Subject & Number Subject & Number: LAW 630
Title Title: Indigenous Legal Issues
Course Career Course Career Undergraduate
Units Units 3

Approved Hours Approved Hours 3-0-0

Fee index Fee index 6

Faculty Faculty Law

Department Department n/a

Typically Offered Typically Offered annually
Description Description:

This advanced seminar discusses the immediate legal
concerns of Indigenous peoples, including recognition
and reconciliation of their own legal traditions with
the Canadian legal system. Topics may include the
legal needs and rapidly evolving ambitions of
Indigenous communities and nations that extend to
land management processes, environmental impact
assessments, matrimonial real property regimes, and
other self-government initiatives.

Prerequisite: LAWS590 or equivalent.

Reviewed/Approved by:
REQUIRED: Law Faculty Council, approval, 17 October, 2023

Office of the Registrar Code: CCRFC
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OPTIONAL: none

Office of the Registrar Code: CCRFC
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UNIVERSITY for Program and Regulation Changes
13 OF ALBERTA See the Calendar Guide for tips on how to complete this form.
Faculty (& Department or Academic Unit): LAW
Contact Person: James Muir (jmuir1i@ualberta.ca)
Level of change: (choose one only) e Undergraduate
°
Type of change request: (check all that apply) e Program
°
For which term is this intended to take effect? ASAP
Does this proposal have corresponding course No.
changes? (Should be submitted at the same time)

Rationale
Things to consider (maximum 500 words): Why is this being changed; How will it benefit students/department/unit; How is this comparable to similar
programs (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

The UAPPOL “Grading Procedure” policy states: “Faculties may recommend grade distributions as approved by the
Faculty Council. Such (i.e., Faculty or department-specific) guidelines must be brought to the Academic Standards
Committee for information and communicated to students through the University Calendar.”

The Faculty of Law has a Grade Distribution scheme that dates to 1993 but that is not in the Calendar.

Calendar Copy

https://calendar.ualberta.ca/preview program.php?catoid=36&poid=42202

Current Copy: Removedlanguage Proposed Copy: New language
Marking in the Faculty is based on the University of Alberta | Marking in the Faculty is based on the University of Alberta
marking scale. See Evaluation Procedures and Grading marking scale. See Evaluation Procedures and Grading
System. System.

The Faculty of Law’s Grade Distribution policies are
described in the Law Faculty Council Policy Manual.

Reviewed/Approved by:
REQUIRED: Law Faculty Council, 21 March, 2023

OPTIONAL: n/a

Appendix: Faculty of Law’s grading distribution regulations from the Law Faculty Council policy manual:

Office of the Registrar Code: CCRFP
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GRADING STANDARDS

Instructors made familiar with distribution

31.7 At the beginning of each academic year, the Dean shall bring the matter of grade distribution to the
attention of all instructors to familiarize them with the necessity of the distribution scheme and adherence to it.

Initial allocation according to recommended distribution
31.8 Instructors are to allocate grades according to the recommended distributions or class average ranges,
and then determine whether the resulting distribution fairly reflects the performance of the class.

Instructor may submit a deviant distribution
319 Where an instructor determines that a distribution different from the recommended distribution is
appropriate, the instructor shall submit the different distribution to the Vice Dean.

Deviant distribution must be justified by the instructor

31.10 The Vice Dean shall require an instructor who submits grades which do not comply with the suggested
distribution to justify the deviant grades. It is an acceptable justification if the class performance was unusually
good or bad. This must be established by the instructor. The onus of proving this is heavy and must be
discharged to the Vice Dean’s satisfaction.

Other justifications
31.11 Section 31.12 does not preclude other justifications for deviation deemed acceptable by the Vice Dean.

No reasonable justification

31.12 Where the grades submitted deviate from the suggested distribution and no reasonable justification for
deviation has been provided, the Vice Dean shall take such steps as may be required to make the grades fall
within the suggested distribution; including submitting the papers to other instructors for reappraisal and
changing the grades.

LFC approves marks report
31.13 Law Faculty Council Marks Meeting shall consider the Grade Distribution Report and if they deem it
appropriate, approve the report presented to it by the Vice Dean.

LFC has final approval
31.14 Law Faculty Council shall have final approval of grades.

Grade distribution for classes of 25 or less students or non-exam courses
31.15 Where a course has twenty-five (25) or less students, or examination is not the primary method of
evaluation, the class average is to be between “2.3” and “3.3".

Grade distribution for first year classes of 26 or more students

31.16 Where a first year course has more than twenty-five (25) students and examinations are the primary
means of evaluation the course average must fall between “2.7” and “3.0”. In addition, the number of students
receiving a failing grade (F) must not exceed five (5%) per cent of the class, and the number of students
receiving grades of “F”, “D”, and “D+” must not exceed fifteen (15%) per cent of the class.

Grade distribution for upper year classes of 26 or more students

31.17 Where an upper year course has more than twenty-five (25) students and examinations are the primary
means of evaluation, the course average must fall between “2.9” and “3.2”. In addition, the number of
students receiving a failing grade (F) must not exceed five (5%) per cent of the class, and the number of
students receiving grades of “F”, “D”, and “D+” must not exceed ten (10%) per cent of the class.

Primary means of evaluation defined
31.18 “Primary” as used in 31.15-31.17 inclusive, shall mean at least seventy (70%) per cent of the total grade.

Graduate and ITLP students excluded

Office of the Registrar Code: CCRFP
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31.19 When graduate students (LL.M. and Ph.D.) and ITLP (NCA) students enrol in J.D. courses, they shall be
excluded from the class average and grade distribution requirements of LFC Policy sections 31.15 to 31.17.
Instructors shall grade graduate students on the basis of Faculty of Graduate Studies and Research
requirements and guidelines. Instructors shall grade ITLP (NCA) students on the basis of the University’'s
undergraduate grading system.

Grade distribution for classes of five or less students
31.20 For classes of five (5) students or less no distribution is recommended.

Exchange students excluded

31.21 Exchange students may be graded on a credit/non-credit basis at the discretion of the instructor to
accommodate language, cultural, or juridicial differences. Any decision in this regard is subject to the prior
approval of the Vice Dean.

Letter grades awarded to exchange students

31.22 Exchange students enrolled in J.D. courses and awarded grades shall be excluded from class averages
and grade distribution requirements of LFC policy.

Office of the Registrar Code: CCRFP



(2] UNIVERSITY
%) OF ALBERTA

Calendar Change Request Form
for Course Changes

See the Calendar Guide for tips on how to complete this form.

Faculty (& Department or Academic Unit):

Law

Contact Person:

James Muir

Level of change: (choose one only) [?]

e Undergraduate

Graduate

For which term will this change take effect?

1890

Rationale

Things to consider (maximum 500 words): Why is tbordershis being changed; How will it benefit students/department/unit; How is this comparable to
similar programs (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

Course has run for three years with good enrollment as a topics course, so we would like to set it up as a regular course
with a devoted number. LAW 6xx courses have perquisites; and LAW 559 is one of the two possible prerequisites.

Course Template

Current: Remoevedlanguage

Proposed: New language

Subject & Number
Title

Course Career
Units

Approved Hours
Fee index
Faculty
Department
Typically Offered

Description

Subject & Number: LAW 659

Title: Energy and Environmental Law &
Policy

Course Career Undergraduate
Units 3

Approved Hours 3-0-0

Fee index 6

Faculty Law

Department n/a

Typically Offered annually

Description: An advanced topics course in energy and
environmental law and policy, covering current areas of
intersection between the law and energy and
environmental policy such as climate change, oil and gas
liability management, and renewable electricity integration.
Topics will highlight relevant areas of intersection between
environmental policy and constitutional, contract,
administrative, and regulatory law.

Prerequisite: Law 543 or 559.

Reviewed/Approved by:

Office of the Registrar Code: CCRFC


https://sites.google.com/ualberta.ca/ualberta-calendar-guide/governance/proposing-changes/change-forms-and-submission-portals?authuser=1

Calendar Change Request Form for Course Changes

REQUIRED: Law Faculty Council, approval, 17 October, 2023

OPTIONAL: none

Office of the Registrar Code: CCRFC
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Calendar Change Request Form
for Program and Regulation Changes

See the Calendar Guide for tips on how to complete this form.

Faculty (& Department or Academic Unit):

Law

Contact Person:

James Muir, Vice Dean

Level of change: (choose one only)

e Undergraduate

Type of change request: (check all that apply)

e Regulation

For which term is this intended to take effect?

Fall 2024

Does this proposal have corresponding course
changes? (Should be submitted at the same time)

No

Rationale

Things to consider (maximum 500 words): Why is this being changed; How will it benefit students/department/unit; How is this comparable to similar

programs (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

The language regarding time-to-completion is inconsistent between the calendar and Faculty of Law internal
regulations; the proposed change makes the language consistent. It does not shorten the time-to-completion
regulations for any current or future student from what is currently in practice.

Calendar Copy

https://calendar.ualberta.ca/preview program.php?catoid=39&poid=47343&returnto=12340

Current Copy: Remevedlanguage

Proposed Copy: New language

Promotion of Full-time Students

a. Units of course weight: After the required first
year, law students must take a program of required
and optional courses totalling no more than 15
units in a single Fall or Winter Term (see Course

Promotion of Full-time Students

Listings for required courses, optional courses and
units of course weight) and no more than 6 credit
hours in a single Spring or Summer Term.
Students must accumulate a total of not less than
92 units to qualify for the degree of Juris Doctor.
The Dean or the Dean’s delegate may permit a
student to register for more than the prescribed
maximum units of course weight in an academic
year. Students must pass each course attempted
with a minimum grade of D before receiving credit
for the course.

Units of course weight: After the required first
year, law students must take a program of required
and optional courses totalling no more than 15
units in a single Fall or Winter Term (see Course
Listings for required courses, optional courses and
units of course weight) and no more than 6 credit
hours in a single Spring or Summer Term.
Students must accumulate a total of not less than
92 units to qualify for the degree of Juris Doctor.
The Dean or the Dean’s delegate may permit a
student to register for more than the prescribed
maximum units of course weight in an academic
year. Students must pass each course attempted
with a minimum grade of D before receiving credit
for the course.

Office of the Registrar Code: CCRFP
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b. The Faculty operates under a minimum grade
point average system which requires that a
minimum grade point average of 2.0 is required for
promotion for all years. Any student failing to
obtain a 2.0 average in an academic year is
required to withdraw from the Faculty. Any student
with a 2.0 average or better receives credit for
each course in which a passing grade is obtained
and receives no credit in a course or courses in
which a failing grade is obtained. Any compulsory
course failed must be repeated, and any
noncompulsory course failed may be repeated.
Students-are not permitted to- spend-more thana-

o
2 QII '.gh" E'Fdﬁd. D 5.eeu|s eEI 3 g|5 S tl'g.
't-h'e—g-z—H-n-l-t-S. .

Part-Time Students

To the extent possible, the academic and administrative
regulations and policies apply to part-time students as to
full-time students.

b. The Faculty operates under a minimum grade
point average system which requires that a
minimum grade point average of 2.0 is required for
promotion for all years. Any student failing to
obtain a 2.0 average in an academic year is
required to withdraw from the Faculty. Any student
with a 2.0 average or better receives credit for
each course in which a passing grade is obtained
and receives no credit in a course or courses in
which a failing grade is obtained. Any compulsory
course failed must be repeated, and any
noncompulsory course failed may be repeated.
Students admitted as Full-time students must
complete all degree requirements within five years
of beginning their degree.

Part-Time Students

To the extent possible, the academic and administrative
regulations and policies apply to part-time students as to
full-time students. Students admitted as Part-time students
must complete all degree requirements within six years of
beginning their degree

Reviewed/Approved by:

REQUIRED: Law Faculty Council approved, 21 November, 2023.

OPTIONAL..

Office of the Registrar Code: CCRFP
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OF ALBERTA Calendar Change Request Form

for Program and Regulation Changes

See the Calendar Guide for tips on how to complete this form.

Faculty (& Department or Academic Unit): Faculty of Native Studies
Contact Person: Dr. Sean Robertson, Associate Dean (Academic)
Level of change: (choose one only) ® Undergraduate
® Graduate
Type of change request: (check all that apply) ® Program

® Regulation

For which term is this intended to take effect? Fall 2024

Does this proposal have corresponding course Yes
changes? (Should be submitted at the same time)

Rationale

Things to consider (maximum 500 words): Why is this being changed; How will it benefit students/department/unit; How is this comparable to similar
rograms (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

The research and creative intricacies faced by Indigenous Studies scholars necessitate drawing on
diverse areas of learning and their intersections: e.g., the Humanities, Social Sciences, Health Sciences,
Science, etc. and, of course, Indigenous knowledges. At the same time, the grounding of Indigenous
Studies in community means that scholars must be able to disseminate information to non-academic
audiences, while continuing to be responsive to knowledge sharing and feedback from community
knowledge keepers. Through practical and incremental skill development, students will develop
university-level reading, listening, writing, research, analytical, and presentation competencies in order
to understand and contribute to Indigenous Studies topics.

By providing an introduction to these competencies, this course not only equips students to successfully
engage with the complexities and assignments across their Indigenous Studies degree program, but also
prepares them for professional practice. This course will provide students with a standardized set of
compositional skills to better prepare them for subsequent methodology courses. * This course will
replace the English course currently required toward the Bachelor of Arts in Native Studies degree.

Calendar Copy

URL in current Calendar (or “New page”)
https://calendar.ualberta.ca/preview program.php?catoid=39&poid=47389

Current Copy: Removedlanguage Proposed Copy: New language

Office of the Registrar Code: CCRFP
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Bachelor of Arts in Native Studies
[...]

General Program Requirements
[...]

Faculty Common Requirements (30
units)

6-units-inJunierEnglish-OR 3 units in Junior
English and 3 units in Writing Studies (WRS)

No more than 6 units of junior English, or equivalent,
may be taken for credit in an undergraduate
program. ENGL 125 - Indigenous Literatures is
recommended.

[..]

Bachelor of Arts in Native Studies
[...]

General Program Requirements
[...]

Faculty Common Requirements (30
units)

e 3 units in NS 190 Reading, Writing, and
Communicating for Indigenous Studies;
and

e 3 units in Junior English or 3 units in
Writing Studies (WRS) (Except ENGL
150). ENGL 125 - Indigenous
Literatures is recommended.

No more than 6 units of junior English, or
equivalent, may be taken for credit in an
undergraduate program.

[..]

Reviewed/Approved by:

REQUIRED: Faculty Council (or delegate) and approval date.

Faculty of Native Studies Faculty Council, November 14, 2023.

OPTIONAL: Other internal faculty approving bodies, consultation groups, or departments, and approval dates.
Faculty of Native Studies Academic Affairs Committee, October 25, 2023.

Office of the Registrar Code: CCRFP
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Calendar Change Request Form
for Program and Regulation Changes

See the Calendar Guide for tips on how to complete this form.

Faculty (& Department or Academic Unit):

Faculty of Native Studies

Contact Person:

Dr. Sean Robertson, Associate Dean (Academic)

Level of change: (choose one only) ® Undergraduate
® Graduate
Type of change request: (check all that apply) ® Program

® Regulation

For which term is this intended to take effect?

Fall 2024

Does this proposal have corresponding course No
changes? (Should be submitted at the same time)

Rationale

Things to consider (maximum 500 words): Why is this being changed; How will it benefit students/department/unit; How is this comparable to similar

rograms (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

High school admission requirements are removed from post secondary transfer admissions route, as there
is no direct entry from high school. Admission requirements are considered at the post secondary level.

Calendar Copy

URL in current Calendar (or “New page”)

https://calendar.ualberta.ca/content.php?catoid=39&navoid=12307#ba-native-studies-honors

Current Copy: Remevedlanguage

Proposed Copy: New language

Faculty of Native Studies Admission

Requirements
[...]

BA (Native Studies) Honors

General Admission Requirements
Admission to the Honors program normally occurs at
the end of the first year. Students planning to apply to

Faculty of Native Studies Admission

Requirements
[...]

BA (Native Studies) Honors

General Admission Requirements
Admission to the Honors program normally occurs at
the end of the first year of a BA(NS) undergraduate

Office of the Registrar Code: CCRFP
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the Honors program should consult the
Honors/Academic advisor before applying.
Admission to Honors requires a 3.0 AGPA on

24 units of course weight, and a 3.3 GPA in all
courses in the major. (Refer to Postsecondary
Transfer Applicants for information on AGPA
calculation.) Admission at the end of the second or
third year requires a 3.0 GPA on all previous courses
and a 3.3 GPA on all Native Studies courses taken.
Al i | he hiah school
High School Requirements: There is no admission
directly from high school.

Transfer Applicants: Refer to general admission
requirements, above.

Nonmatriculated Applicants: There is no direct
admission. Admission to the BA NS program (see BA
in Native Studies) and completion of the first year
meeting general admission requirements, abeve, is
required.

program. Students planning to apply to the BA(NS)
Honors program should consult the Honors/Academic
advisor before applying.

Admission to Honors requires a 3.0 AGPA on
24 units of course weight, and a 3.3 GPA in all
courses in the major. (Refer to Postsecondary
Transfer Applicants for information on AGPA
calculation.)

Admission at the end of the second or third year
requires a 3.0 GPA on all previous courses and a 3.3
GPA on all Native Studies courses taken.

High School Requirements: There is no admission
directly from high school.

Transfer Applicants: Refer to the BA(NS) Honors
General Admission Requirements, above.

Nonmatriculated Applicants: There is no direct
admission. Admission to the BA(NS) program

(see BA in Native Studies) and completion of the first
year meeting the BA(NS) Honors General Admission
Requirements is required.

Reviewed/Approved by:

REQUIRED: Faculty Council (or delegate) and approval date.
Faculty of Native Studies Faculty Council, November 14, 2023.

OPTIONAL: Other internal faculty approving bodies, consultation groups, or departments, and approval dates.
Faculty of Native Studies Academic Affairs Committee, October 25, 2023.

Office of the Registrar Code: CCRFP
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437 OF ALBERTA
Faculty (& Department or Academic Unit): Faculty of Native Studies
Contact Person: Dr. Sean Robertson, Associate Dean (Academic)
Level of change: (choose one only) ® Undergraduate
® (Graduate
Type of change request: (check all that apply) ® Program

® Regulation

For which term is this intended to take effect? Fall 2024

Does this proposal have corresponding course No
changes? (Should be submitted at the same time)

Rationale
Things to consider (maximum 500 words): Why is this being changed; How will it benefit students/department/unit; How is this comparable to similar
rograms (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

The proposed changes will streamline and remove barriers to completion of the Certificate in Indigenous
Governance and Partnership (with degree). The primary change is the removal of the core-elective
component of the certificate requirement. Core-elective courses will become electives. The second
component will be to reduce the overall requirements from 18 to 15 units. Of these 15 units, 9 units must be
Native Studies (NS) courses.

Several electives have been added from the Faculty of Arts to reflect calendar changes that have been
initiated with increase in hiring Indigenous faculty members in various departments.

The original program requirements were designed after community consultations led by Dr. Shalene Jobin
approximately 15 years ago. While the survey identified a comprehensive list of skills and knowledge,
staffing the proper courses is a challenge. Currently the core-elective courses are only offered every two
years. This requires students have to begin planning in their second year and completing the requirements
takes a minimum of two academic years.

The proposed changes are student planning and enroliment focused. The proposed changes would mean a
students can complete the program requirements in the Fall and Winter term of any calendar year. As well,
the new electives will give greater flexibility to the Faculty of Native Studies in course scheduling. The
increase in electives possible from Arts will greatly increase recruitment opportunities by allowing the
program to present in those classes and explain how students only require four more courses that can be
completed in Fall-Winter of the following academic year.

Calendar Copy

URL in current Calendar (or “New page”)
https://calendar.ualberta.ca/preview program.php?catoid=39&poid=48033

Office of the Registrar Code: CCRFP
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Current Copy: Remevedlanguage

Proposed Copy: New language

Certificate in Indigenous Governance and
Partnership (With Degree)

Students may pursue the Certificate in Indigenous
Governance and Partnership with degree by

completing a minimum of six-eeurses{48 units) from

the following list:
Indigenous Governance Core Credits — 6 units:

NS 320 - Indigenous Politics and Diplomacy
NS 430 - Indigenous Governance and Partnership
Capstone

Elective Course Credits —42-units:

6-units-chosenfrom

NS 330 - Indigenous Economies

NS 345 - Governance in Indigenous Nations
NS 420 - Partnership Strategies

6-units-chosenfrom

NS 240 - Introduction to Indigenous Legal Issues
NS 340 - Indigenous Legal Systems

NS 362 - Indigenous Women

NS 370 - The Métis: The Emergence of a People
NS 372 - Métis Politics

NS 403 - Selected Topics in Indigenous

Studies (Governance Topics Only)

NS 435 - Management of Indigenous Natural
Resources

NS 440 - Indigenous Treaties and Agreements
NS 441 - Indigenous Land Claims and Agreements
NS 445 - Community Development Processes
NS 485

POL S 329 - Global Indigenous Politics
POL S 436 - Topics in Indigenous Politics
and/or the elective not chosen from above (NS

e ——
Total Certificate Requirements — 48-units

Certificate in Indigenous Governance and
Partnership (With Degree)

Students may pursue the Certificate in Indigenous
Governance and Partnership with degree by
completing a minimum of five courses (15 units) from
the following list:

Indigenous Governance Core Credits — 6 units:

NS 320 - Indigenous Politics and Diplomacy
NS 430 - Indigenous Governance and Partnership
Capstone

Elective Course Credits — 9 units:
At least one course (3 units) must be a Native
Studies course.

NS 240 - Introduction to Indigenous Legal Issues
NS 330 — Indigenous Economies

NS 340 - Indigenous Legal Systems

NS 345 — Governance in Indigenous Nations

NS 362 — Indigenous Women

NS 370 — The Métis: The Emergence of a People
NS 372 — Métis Politics

NS 403 — Selected Topics in Indigenous Studies
(Governance Only)

NS 420 — Partnership Strategies

NS 435 — Management of Indigenous Natural
Resources

NS 440 — Indigenous Treaties and Agreements
NS 441 — Indigenous Land Claims and Agreements
NS 442 — Colonialism and the Criminal Justice
System

NS 445 — Community Development Processes
NS 476 — Perspectives on Indigenous Peoples Health
and Wellbeing

NS 485 — Urban Indigenous Issues and Identities
NS 490 — Community-Based Research

Office of the Registrar Code: CCRFP
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ANTHR 311 — Archaeology of Indigenous North
America

ECON 451 — Indigenous Economic Development
POL S 327 — Indigenous Politics in Canada

POL S 329 — Global Indigenous Politics

POL S 331 — Indigenous Feminist Politics

POL S 436 — Topics in Indigenous Politics

POL S 437 — Indigenous Political Thought

HIST 368 — Histories of Indigenous Peoples and
Kanata until 1870

HIST 369 — Histories of Indigenous Peoples and
Kanata after 1870

HIST 462 — Indian Residential Schooling in Canada
HIST 479 — Topics in Indigenous Histories — Global
and Local

SOC 370 — Racism and Decolonization

SOC 472 - Indigenous Settler Relations (Anticipated
course for 2024/25 calendar)

WGS 480 — Indigenous Genders and Sexualities
WGS 498 — Indigenous Feminisms

Total Certificate Requirements — 15 units

Reviewed/Approved by:

REQUIRED: Faculty Council (or delegate) and approval date.
Faculty of Native Studies Faculty Council, November 14, 2023.

OPTIONAL: Other internal faculty approving bodies, consultation groups, or departments, and approval dates.

Faculty of Native Studies Academic Affairs, October 25, 2023

Office of the Registrar Code: CCRFP
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Calendar Change Request Form
for Course Changes

See the Calendar Guide for tips on how to complete this form.

Faculty (& Department or Academic Unit):

Faculty of Native Studies

Contact Person:

Dr. Sean Robertson, Associate Dean (Academic)

Level of change: (choose one only) [?] e Undergraduate
e Graduate
For which term will this change take effect? Fall 2024

Rationale

Things to consider (maximum 500 words): Why is this being changed,; How will it benefit students/department/unit; How is this comparable to similar
rograms (internal or external); Historical context; Impacts to administration or program structure; Consultation with stakeholders

The research and creative intricacies faced by Indigenous Studies scholars necessitate drawing on
diverse areas of learning and their intersections: e.g., the Humanities, Social Sciences, Health Sciences,
Science, etc. and, of course, Indigenous knowledges. At the same time, the grounding of Indigenous
Studies in community means that scholars must be able to disseminate information to non-academic
audiences, while continuing to be responsive to knowledge sharing and feedback from community
knowledge keepers. Through practical and incremental skill development, students will develop
university-level reading, listening, writing, research, analytical, and presentation competencies in order
to understand and contribute to Indigenous Studies topics.

By providing an introduction to these competencies, this course not only equips students to successfully
engage with the complexities and assignments across their Indigenous Studies degree program, but also
prepares them for professional practice. This course will provide students with a standardized set of
compositional skills to better prepare them for subsequent methodology courses. * This course will
replace the English course currently required toward the Bachelor of Arts in Native Studies degree.

Course Template

Current: Removedlanguage

Proposed: New language

Subject & Number NS 190

Title Academic Writingand-Research-inthe Contextof
Native Studi

Course Career Undergraduate
Units 3

Approved Hours 3-0-0

Fee index 6

Faculty Native Studies
Department N/A

Typically Offered Either Term

Description

Subject & Number NS 190

Title Reading, Writing, and Communicating for
Indigenous Studies

Course Career Undergraduate
Units 3

Approved Hours 3-0-0

Fee index 6

Faculty Native Studies
Department N/A

Typically Offered Either Term

Description

Office of the Registrar Code: CCRFC
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An-introductiontoresearch-and-writing-skills necessary-in | Through practical and incremental skill development, and

an-academic-environment-with-an-emphasis-on-how with a focus on Indigenous Studies content,
these-methods-are-used-in-the-discipline-of Native this course explores ways of learning and writing in the
Studies—Enroliment-by Faculty-consent-only- university environment and more specifically in

the discipline of Indigenous Studies. Students will
develop their analytical thinking skills by expanding
their competencies in reading, composition, writing,
research, and communication. Note: Restricted to
students in the Faculty of Native Studies only.

Reviewed/Approved by:

REQUIRED: Faculty Council (or delegate) and approval date.
Faculty of Native Studies Faculty Council, November 14, 2023.

OPTIONAL: Other internal faculty approving bodies, consultation groups, or departments, and approval dates.

Faculty of Native Studies Academic Affairs Committee, October 25, 2023.

Office of the Registrar Code: CCRFC
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@ FACULTY OF NATIVE'STUDIES

Proposal for New Course (syllabus attached)

Native Studies 190
Reading, Writing, and Communicating for Indigenous Studies

September 8, 2023
ACADEMIC RATIONALE

The research and creative intricacies faced by Indigenous Studies scholars necessitate drawing on
diverse areas of learning and their intersections: e.g., the Humanities, Social Sciences, Health Sciences,
Science, etc. and, of course, Indigenous knowledges. At the same time, the grounding of Indigenous
Studies in community means that scholars must be able to disseminate information to non academic
audiences, while continuing to be responsive to knowledge sharing and feedback from community
knowledge keepers. Through practical and incremental skill development, students will develop
university-level reading, listening, writing, research, analytical, and presentation competencies in order
to understand and contribute to Indigenous Studies topics.

By providing an introduction to these competencies, this course not only equips students to successfully
engage with the complexities and assignments across their Indigenous Studies degree program, but also
prepares them for professional practice. This course will provide students with a standardized set of
compositional skills to better prepare them for subsequent methodology courses. * This course will
replace the English course currently required toward the NS degree.

EXPECTED ENROLMENT
50?

PREREQUISITES
Open only to students in the Native Studies Arts program or the combined degrees (Education and
AELS) or with permission of the instructor.

Assignments: 3000-4000 words of written text should be submitted over the term. This is
approximately similar to the word count FNS students face in the required English course they currently
take toward their degree.



COURSE NUMBER, NAME, SECTION TERM

Faculty of Native Studies
University of Alberta

Native Studies 190
Reading, Writing, and Communicating for Indigenous Studies

Instructor: Office Room No:

Phone: Office Hours:

Email:

Class Times:

Class Location: FNS Front Office No: 780-492-2991

or nativestudies@ualberta.ca

Note: Native Studies Front Office is open 8:30AM-noon and 1:00PM- 4:30PM.

Preamble: “The course outline acts as an understanding between the student and the instructor
regarding details of the course. Modifications to this understanding may be made with fair warning and
general class consent.” Sec. 61.6 GFC

“Policy about course outlines can be found in Evaluation Procedures and Grading System of the
University Calendar.”

Note: PLEASE indicate if the course is offered as a remote course with synchronous (learning in real
time) and asynchronous (learning on a flexible time frame) activities. The nature of the activities
(synchronous and/or asynchronous) will be clearly identified in e-class.

Course Calendar Description [add course specific wording from university calendar)

Through practical and incremental skill development, and with a focus on Indigenous Studies content,
this course explores ways of learning and writing in the university environment and more specifically in
the discipline of Indigenous Studies. Students will develop their analytical thinking skills by expanding
their competencies in reading, composition, writing, research, and communication.

Course Objectives
Students will learn to read, write, and communicate effectively in the disciplinary context of Indigenous
Studies. At the end of the course, students will be able to:

1. critically read articles and scholarly books
perform close reading (attending to diction, patterns, contradictions)
take notes effectively by summarizing ideas and the use of different tools (e.g. PDF noting)
professionally communicate (by acquiring skills toward answering questions, preparing for
seminars, oral presentations)
describe and perform different forms of writing and communication (text, beading, orality)
initiate research (skills related to using key words, library resources, iPortal)
differentiate between academic sources
devise research strategies (toward building a bibliography and annotated bibliography)
critically think (analysis, synthesis, application, and complexity)
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10. write an essay (thesis statement, components of an essay)

11. quote and cite effectively (to avoid plagiarism)

12. paraphrase source information

13. use a citation style (Chicago: notes-bibliography)

14. work in teams (e.g. conducting a peer review)

15. use skills and strategies toward effective exam preparation

16. assess the risks and benefits of artificial intelligence in writing, research, and communication

(Note to instructors. these objectives could be further integrated as weekly exercises as listed in the
syllabus, below. E.g. for (3), see: “Week 2: summarize a paragraph from the essay...”)

Required Texts

Graff, G., & Birkenstein, C. (2021). They Say /I Say. W.W. Norton & Company.

Younging, G. (2018). Elements of Indigenous Style: A Guide to Writing by and about Indigenous
People. Brush Education.

All other readings available on eClass

Description of Course Content/Syllabus

Week 1: Course Intro, Entering the Conversation
Guest Speaker: Elder invitation to open class in a good way.
Read:
e “Land as Pedagogy” by Leanne Simpson (pages 1-9)
o Discuss connection to the land and why it is integral to Indigenous peoples
o They Say /I Say Introduction and Chapter One
o Adapt exercises to reflect the article and discussion

Week 2: Summarizing and Close Reading
Read:
e They Say /I Say Chapters Two and Three
e “Land Speaking” by Jeannette Armstrong
o Summarize a paragraph in the essay, quote key sentences or lines
o Activity:
o “Nobody Cries at Bingo Except Me” by David Gaertner (adapt for class)

Week 3: Agree to Disagree
Read:
o They Say /I Say Chapter Four
e “The Danger of a Single Story” (TED Talk) by Chimamanda Adichie
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o Learn to create argumentative sentences about a given topic, develop a persuasive
paragraph of 3-4 sente