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Re: Two Year Accreditation Progress Report for the Nanotechnology Engineering Program

1 Executive Summary

This is a summary of both our present status and of our progress in resolving issues of importance
to the upcoming accreditation of the Nanotechnology Engineering program. In the last visit, the
central problem was a lack of licensed faculty teaching engineering science and design. Assuming we
proceed as I have recommended, I am quite confident that this issue has been dealt with. However,
it would appear that the accreditation team will have a major focus on safety and this will be a
challenge for our program.

2 Summary of 2009/2010 Accreditation Visit

The report of the 2009/1010 accreditation visitors found that we had acceptable performance in all
areas except the following: (apart from minor formatting changes, sections 2.1 to 2.3.3 are selected
excerpts taken directly from the Canadian Engineering Accreditation Board (CEAB) report)

2.1 Areas of Unaccceptable Performance

1. (3.4.5) Professional status of faculty members:

According to the institutions assessment, the 2010 graduating class has 101 AUs of Engi-
neering Design delivered by licensed instructors. This is less than the 225 AUs required. Also,
the amount of qualified AUs for ES+ED (2010 graduating class) is 401 which is less than the
600 required. For the 2014 graduating class, the total qualified ED AUs (140) would also be
less than the minimum. The team noted the effort by several instructors to become licensed,
including by those in the Chemistry department under a limited license arrangement. In
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the Faculty of Engineering, it has become standard practice in recent years that new faculty
appointment contracts stipulate that professional registration will be sought.

2. (3.4.8) Curriculum committee:

The Nanotechnology Engineering curriculum committee currently holds 3 licensed profes-
sional engineers out of 8, which does not constitute a majority. The visiting team notes that
3 of the remaining members have applied for licensure.

2.2 Areas of Marginal Performance

1. (3.3.4.2) ES other engineering disciplines:

While the program is very broad in terms of natural science content, the program in
its current form appears to have limited engineering science content beyond the elements of
electrical and chemical engineering core to the field of nanotechnology engineering.

2. Sustainable development and environmental stewardship:

Elements of these topics are noted in the PDEng course series and the Class Professor
courses. As per the syllabus, the PDEng program is more evaluative than instructive and
the Class Professor series is not mandatory for the 2010 graduating class. The visiting team
noted that the PDEng program is being revamped and that the Class Professor series will be
mandatory for the 2011 graduating class and beyond.

2.3 Specific Comments from Visiting Team

2.3.1 Comments on self-appraisal

The concept and implementation of the program for Nanotechnology Engineering appears to be
powerful and compelling. The breadth of the program is clearly one of its strengths. The program
is in the start-up phase and all planned facilities and required number of licensed engineer instructors
are presently under-developed, but good progress is being made to address both of these issues within
the next 1-2 years. One potential issue not well recognized within the programs self-assessment is
the current immaturity of the nanotechnology industry and the consequent need to work closely
with industry to meet rapidly evolving needs and to predict future expectations of both industry
and students for nanotechnology engineers.

2.3.2 Suggestions for improvement

Given the highly interdisciplinary nature of nanotechnology, it is highly probable that graduates
of the Nanotechnology Engineering program will interact closely with engineers and scientists of
the related fields of chemistry, physics, electrical engineering, mechanical engineering, chemical
engineering, biology, medicine, etc. The students in Nanotechnology Engineering would be better
prepared for this interaction if they were exposed to the students in those related disciplines through
their coursework and projects. At present, the NE students take virtually no courses in conjunction
with students outside their program. The suggestion herein could potentially also help to address
the issue identified with respect to Criterion 3.3.4.2.
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2.3.3 Other Points of Importance Noted by Visiting Team

(p45:) Also of note, several courses had ED=25%. As this is at the borderline of acceptable min-
imum content (25% rule), there is a risk that future visits may revise these numbers downwards,
putting significant ED content at risk. These include NE 100, NE 333, NE 242, NE 459 plus the
revised values for NE 335, 353.
‘ (p48) The K-factor has been adjusted upwards to 90.0

(p55) Predicted 144.8 AU of ED for 2014 grads, 85.5 for 2010 (minimum was 225)

3 Initial Response from Waterloo

The initial response by the U. of Waterloo was to rectify the issue with the Curriculum Committee,
and steps were taken to address the marginal issues. The main issue remaining was that of licensing
and engineering design. The visiting team pointed out that the program was operating at only 1/3
to 1/2 of the absolute minimum levels of engineering design.

4 Request for Extension

In a follow-up letter requesting an extension of the return accreditation visit (to 2013 from 2012),
we acknowledged the engineering design deficiency and noted that the engineering design content
had reach 173 academic units. We went on to commit to reaching compliance with the minimum
requirement of 225 academic units by 2012 through increased levels of licensing.

5 Further Development of the Program

5.1 Resolution of Issues from the Last Accreditation

It would appear clear that the central issue from the last accreditation visit is that of developing
and maintaining sufficient levels of engineering design. Developing and maintaining these levels is
a particular challenge with a program that is 1/3 from the Faculty of Science. Fortunately the
Chemistry Department has made remarkable strides in licensing. Nevertheless, many of the pro-
gram’s instructors are not yet licensed and some have been on faculty for long enough that they
have passed the 5 year window in which the CEAB expects to see them achieve licensing. As a
result, until recently, we were on track to have an engineering design content of only approximately
170 academic units.

Fortunately, while continuing to press for increased licensing, we were able to significantly ad-
vance the level of development of the curriculum, particularly in the 4th year laboratories, and
notably in NE 454 and NE 455. In addition, we implemented a team-teaching model for the 4A
term in which we placed a licensed instructor with any unlicensed instructor. This has led to a
projected engineering design content of approximately 260 ± 30 academic units (green column in
figure below). Although likely adequate, I would categorise this as being weak.
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Figure 1: Accreditation Metrics for Class of 2013

• Projection of present plan is weak. (green)

• Projection of recommended plan is robust
(blue).

• CEAB minima shown in red

• EED : Eligible Eng. Design (by licenced in-
structors)

• ESD : Eligible Eng. Sci. (by licenced or
applied instructors)

• EESD : Eligible Eng. Sci. + Eng. Design

• TESD : Total Eng. Sci. + Eng. Design (no
licence requirement)

The uncertainties in this estimate arise from not knowing how acceptable the visiting team
will find our assessments, and also from uncertainties from our own faculty. As one example, my
earlier calculations (prior to those shown in the above figure) were based on faculty applying (or
writing exams) when they said they would, and some did not do so. This in turn has necessitated
precipitous action on our part this term (cancelling electives, discussed below). We do not yet have
a complete list of the licensing status of all relevant faculty and instead have several incomplete
(and inconsistent) lists. In particular, to apply the CEAB assessment criteria properly we need
a complete list of licensing status that includes as many as three dates, while some of our lists
have either no dates, or only the date of receipt of the licence. Acquiring this data from faculty is
remarkably difficult.

Because of these uncertainties, I have recommended that we not offer two low-enrolment tech-
nical electives this term (Winter 2013) and this should increase our engineering design content to
285 ± 30 academic units. Assuming that this recommendation is accepted and implemented, then
this central issue will have been resolved. The secondary issues were partially resolved just after
the last accreditation visit but will be revisited once all our primary issues are resolved.

Another category is that of outcomes assessment, where we are expected to demonstrate ongoing
progress. The program is implementing a minimal version of the Electrical and Computer Engi-
neering Dept’s process and this is expected to be sufficient. A retreat is planned for early March to
ensure full faculty engagement and some preliminary data have been acquired.

5.2 Other Issues: Safety

It would appear that recent accreditations have been placing a significant emphasis on safety and,
given the novelty of our program and the prevalence of immature technologies within it, we are likely
to come under intense scrutiny. In addition, I gather that in the past, safety in our laboratories

4



was also an issue of concern to CEAB (prior to the last accreditation visit).

Unfortunately, there have been two major safety issues that have come to the attention of the
Safety Office recently, largely because I requested a review. I had initially been given cause for con-
cern upon reviewing one of the labs. Further investigation suggests that one of our personnel has
not been performing his lab coordinator role appropriately and has not maintained safety within our
laboratories. The Nanotechnology Engineering Program Chairs (John Honek (Chemistry), Manoj
Sachdev (Electrical Eng.) and Eric Croiset (Chem. Eng.)) have been entirely supportive in recti-
fying this situation, and I have been given permisison to form a committee to review the reporting
structure of the program and the job descriptions of the lab instructors (and their coordinator)
within it. The program would benefit if Human Resources were to work with us more closely. I see
this safety and personnel issue as the central problem now facing the program.

Incidentally, this situation has increased my workload to an unsustainable level, and thereby
caused the substantial delay of the present report.

Please do not hesitate to contact me if any questions arise.

Sincerely,

Chris Backhouse
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