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1. Connections in teaching – Teaching philosophy
Above all else, as a science faculty member working with undergraduates, my first priority is to
be a mentor and teacher. While research is understandably important, a university is foremost an
institute for learning and we must remember this when teaching our students. Whether we are discussing
1st-year fundamental concepts vs deliberating 4th-year cutting-edge discoveries, whether we are teaching
a lecture vs laboratory component, or whether we are teaching students in an elective general-interest
course vs an honours research course, what is most relevant to me is that we are always teaching.
The two principal elements of my teaching philosophy are thus to teach for long-term learning
and understanding, and to blend and establish strong relationships between the theoretical and applied
aspects of science. In essence, I strive to draw connections within science.
1.1 Teaching for not only for today, but also for yesterday and tomorrow
I work hard to ensure that all my students are guided and encouraged to develop a passion and
skill for lifelong learning, regardless of what they expect their future paths to be. It is important to me
that they learn as much as I can teach, and that none feel as they “will never need this material again.”
To instil that strong of a passion for lifelong learning in my students, I have found it crucial to show
them that between individual courses, between different years of a program (e.g. 1st vs 4th-year), and
even between entire scientific disciplines (e.g. Biology vs Biochemistry vs Chemistry), there are no real
barriers. In a student’s mind, a course may seem “standalone,” with each course detached from the rest
of its program; I feel that an ideal course should draw strongly upon its prerequisite(s) and ultimately
feed into courses that follow it. This is particularly important in Biochemistry, where most of my
teaching experience comes from; the concepts needed to understand the full scope of (patho)physiology
are integrated from courses spanning the chemical sciences (including organic, inorganic, and physical),
as well as the biological sciences (including environmental, organismal, cellular, and molecular levels).
My first course, Immunochemistry (BIOC 4011) at Mount Allison University, is a perfect
example. Immunology is a broad, complex discipline overlapping with biochemistry, cellular/molecular
biology, physiology, and more. Depending on the scope to be taught, topics covered can range from
identifying the important cells of the immune system (e.g. T cells, B cells, phagocytes, etc.), all the way
down to describing the very chemical interactions (e.g. ionic, van der Waals, etc.) between antigens and
the complementarity-determining region (CDR) loops of antibodies, or between antigenic peptides and
major histocompatibility complexes (MHC). To teach a course with such breadth, even at that early
stage of my teaching career, I knew that I needed to draw on concepts taught in prerequisites such as
Enzymology and Metabolism (BIOC 2001), Cell Biology (BIOL 1501), and other courses that were not
direct prerequisites but that students had taken anyway, such as Protein Biochemistry (BIOC 3521).
Similarly, when developing the interdisciplinary special-topics course, Toxicology (BIOC 3991), topics
ranged from describing the physicochemical characteristics of toxins and how they governed absorption,
to actual mechanisms of toxicity (i.e. toxin-receptor interactions). This was a more challenging course
for me, because the prerequisite for Toxicology set by the department head and Dean of Science was
BIOC 2001, but with no organic chemistry prerequisites per se. Therefore, I needed to refer to
physicochemical properties of organic functional groups by pointing to the functional groups found on
the α-carbons and side-chains of the 20 standard amino acids, which all students knew from BIOC 2001.
I also recognize that this philosophy may be limited by “traditional” assessments (e.g. 90-min
midterm or 3-hr final exams); in a 4th-year course, how can a student be expected to truly connect and
integrate complex concepts across multiple courses spanning 1st-year to 4th-year? To address this, I feel
that one must seek out teaching and assessment methods that enhance student engagement and learning.
In Winter 2013, I revamped Signal Transduction (BIOC 4031) to assess students exclusively via
presentations and papers, and no longer via timed exams (e.g. see my grading rubric). The revamp
allowed students in an advanced 4th-year course to carefully consider complex problems with no time
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crunch, to think mechanistically and integrate information from multiple previous courses. Overall, my
students learn how to problem-solve scientific challenges.
As a whole, I feel that this first part of my philosophy, helping students to connect courses,
sharpens their integrative skills such that they no longer clumsily depend on rote memorization. My
efforts to connect courses are positively recognized in student support letters within this portfolio.
1.2 The theoretical and the practical or applied: two sides of the same coin
In Biochemistry and other science degree programs, there are two (or more) distinct components:
lectures, where students learn in typical class settings, and laboratories, where students learn by handson experiential approaches delivered at the lab bench (or alternatively via “dry labs” or tutorials). We
therefore have the added challenge and responsibility of establishing not only the connections between
multiple courses (including multiple years, multiple disciplines, etc.), but also to establish connections
between lecture material and laboratory practice. By broader definition, the second part of my teaching
philosophy is not only to connect different courses together, but to go beyond the classroom entirely; I
strive to establish connections between the science in the classroom, in the laboratory, in (pre)clinical
practice, and what appears in headline news and affects our daily lives. Students should never perceive a
disconnect between lectures, labs, and tutorials- or in the grander scheme the theoretical vs the practical
or applied. I therefore structure my courses to provide synergy not only between different courses, but
also between lecture material, labs, and current advances or “hot topics” in science.
Immunochemistry once again provides a strong example. I divided this course into two “phases.”
The first phase, worth 50% of the course grade, consisted of the delivery of textbook material and
traditional assessment via two midterms; this was the “theoretical” phase of the course. The second
phase, worth the other half of the course grade, spanned the last third of the semester (November and the
first week of December, before finals); it was essentially student-run, comprised exclusively of student
presentations on real-world pathologies of the immune system. Students selected a topic of their choice,
researched the primary literature and review articles, and gave a peer (classmate)-reviewed presentation
followed by a more detailed written report on that same topic; this was the “practical/applied” phase of
the course. The response to this type of assessment was very positive. This was as balanced as a course
could have been between the theoretical and the practical despite it being a lecture-only course (i.e. no
lab component). In the long-term of their studies and careers, I feel that students will benefit from the
exercise of tying together the theory of textbook immunology and the practice/applications of
immunopathologies, such as immunodeficiencies (e.g. HIV/AIDS), autoimmune disorders (e.g. multiple
sclerosis), hypersensitivity disorders (e.g. allergies), and the development of novel therapeutics (e.g.
immunostimulants and immunosuppressants).
Based on the success of Immunochemistry, I followed a similar practice in Signal Transduction,
particularly given the extremely-small class-sizes (i.e. 10 students or less) sometimes encountered at
Mount Allison. Student assessment in this course was based entirely on 3 presentations and 3 papers.
Students began by being assigned their first topic, where they were required to describe the chemical
bases by which post-translational modifications (e.g. phosphorylation, acetylation, methylation,
nitrosylation, etc.) can regulate protein structure and function, and what roles these modifications play in
cell signaling. This was theory that reached back to Protein Biochemistry and Enzymology and
Metabolism. Students then began to shift slowly from theory to applications by choosing a
normal/healthy signaling pathway (e.g. blood glucose regulation by insulin) for their second topic.
Immediately thereafter, students turned even further to applications with the dysregulation of the very
same signaling process (e.g. insulin resistance and hyperglycemia/type 2 diabetes). As a cutting-edge
course with novel applications, I used carefully-selected and recent (i.e. < 5 years old) papers from the
literature. I also placed strong emphasis on new and current discoveries in signaling pathologies, such as
the increasing links between type 2 diabetes and Alzheimer’s disease (the so-called “type 3 diabetes”).
Overall, I feel that my philosophy of “connections” has helped students to become stronger,
more confident, better critical thinkers- and ultimately helps them enjoy my course material much more.
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2. Summary of activities related to teaching
Table 2.1 List of courses taught (does not include laboratory teaching assistantships 2004-2008)
Semester

Institute

Code
BCMB-452W

Spring
2017

CHEM-106L
BCMB-291
Ursinus College, Collegeville, PA

Fall 2016

Winter
2016

Winter
2015

Algonquin College of Applied Arts
and Technology, Ottawa, ON

Fall 2014

Carleton University

Winter
2014

Fall 2013

Mount Allison University, Sackville,
NB

# students

2 x 75 min lecture + 3 hr lab

18

3 hr lab (x 2 sections)
Supervision of independent
lab-focused research

1 x 2 hr lecture + 6 hr lab

8

Required for BSc Biochem

170 min lecture

15

Required for BSc programs in:

Biochem

Comput Biochem

Bioinformatics

Biochem & Biotechnol

2 hr lecture + 1 hr online
activities

51

Required, college diploma Biotechnol

3 hr lab

17

Required, college diploma Biotechnol

See above
Supervision of independent
lab-focused research

30
1
1

See above
Required, BSc (Hons) Biochem
Required, BSc (Hons) Chem

2 x 80 min lecture

4

Required, BSc (Hons/Maj) Biochem

See above

1
1

See above
See above

Supervision of independent
lab-focused research

1

Elective; independent study

3 x 50 min lecture

51

“Special topics” elective, personallydeveloped

Fundamentals of
Biochemistry

2 x 75 min lecture (x 2
sections)

BCMB-307
CHEM-291

Biophysical Chemistry
Intro Res

BIOC 4001

Methods in Biochemistry

BIOC 3202

Biophysical Techniques
& Applications (Biophys
Tech Appl)

BCH2402
BIOC 3202
BIOC 4990
CHEM 4990

Honours Thesis

BIOC 4031

Signal Transduction
(Signal Transduct)

BIOC 4990
CHEM 4990

Honours Thesis

BIOC 4951

Independent Study in
Biochemistry
Toxicology (Special
Topics in Biochemistry)

16 (in my
section)

Elective; independent study

10
1

CHEM-347

Pharmacology and
Nutraceuticals
Biochemistry II
Laboratory
Biophys Tech Appl

3

Required for BS Chem, BS BCMB

3 x 50 min lecture
See above

3 hr lab

BCH3404

34 (across both
sections)

Notes
Required for BS Biochem Mol Biol
(BCMB)

Required for BS Chem (multiple tracks), BS
BCMB
Required for some BS Chem tracks, such as:

American Chemical Society (ACS)
Certified Major

Specialization in Chemistry for
Medical School and Allied Fields
Required for BS BCMB
See above

Org Chem II Lab

BIOC 3991
Winter
2013
Fall 2012

Structure

CHEM-205L

Carleton University, Ottawa, ON
Fall 2015

Course name
Biochemistry II:
Metabolism
Organic Chemistry I
Laboratory (Org Chem I
Lab)
Introduction to Research
(Intro Res)

18 (across both
sections)

BIOC 4031

Signal Transduct

See above

10

See above

BIOC 4011

Immunochemistry

3 x 50 min lecture

33

Elective
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2.1 Teaching awards
2.1.1 Awards won
2.1.1.1 Capital Educators’ Awards, Ottawa Network for Education, Ottawa region, 2016
2.1.2 Award nominations received
2.1.2.1 Faculty of Science Excellence in Teaching Awards, Carleton University, 2015
2.1.2.2 JEA Crake Teaching Award in the Faculty of Science, Mount Allison University, 2014
2.1.2.3 Mount Allison Students’ Union (MASU) Excellence in Teaching Awards, Mount Allison
University, 2013
2.2 Teaching-related grants or funding received
2.2.1 Teaching and Learning Institute (TLI) Grants for Pedagogical Innovation and
Experimentation, Ursinus College, 2017
2.3 Teaching-related seminars or presentations given
2.3.1 “Michaelis-Menten Kinetics.” Invited seminar Department of Chemistry, Ursinus College.
June 2016
2.3.2 “Les dommages à l’ADN, les mutations et la réparation.” Invited seminar, University of
Alberta Campus Saint-Jean. April 2015
2.3.3 “Therapeutics, Toxins, and Public Understanding in the 21st Century.” TEDxCarletonU.
April 2015; https://www.youtube.com/watch?v=8m_6GQfcDdo
2.3.4 “Buffered Solutions and pH: Basic concepts.” Invited seminar, Department of Chemistry,
Brandon University. January 2015
2.3.5 “Chromatographic Separation of Polypeptides: Focus on Size-Exclusion and Ion-Exchange.”
Invited seminar, Department of Chemistry and Biochemistry, University of Lethbridge. July
2014
2.3.6 “Making Ends Meet: Core characteristics of mammalian reproduction.” Invited seminar,
Department of Biology, Mount Allison University. March 2014
2.3.7 “Connections in Teaching: A Three-Tiered Approach to Student Success.” Invited seminar,
Department of Biochemistry, University of Nebraska-Lincoln. November 2013
2.3.8 “Regulation of Glycogen Metabolism by Protein Phosphorylation.” Invited seminar,
Department of Biochemistry, University of Nebraska-Lincoln. November 2013
2.3.9 “Signal Transduction: a small-class model for fully integrating learning and assessment.”
Conference presentation, 2013 Association of Atlantic Universities Teaching Showcase
hosted by Mount Allison University. October 2013
2.3.10 “Cryobiosis: Signal Transduction and Surviving Extreme Cold.” Guest lecture,
Environmental Physiology and Biochemistry of Animals (BIOC 4201), Department of
Chemistry and Biochemistry, Mount Allison University. November 2012
2.3.11 “Natural Answers: Defences against Human Disease in the Simplest of Places.” Public
lecture hosted by the Moncton Public Library as part of the Lunch and Learn lecture series
offered by the Mount Allison Faculty Association (MAFA). October 2012
2.4 Other activities in mentoring and outreach
2.4.1 Speaker, TEDxCarletonU (see also listing in “Teaching-related seminars or presentations
given”), April 2015; https://www.youtube.com/watch?v=8m_6GQfcDdo
2.4.2 Volunteer panel speaker, Science Students and Alumni Mixer, Carleton University Faculty of
Science 50th anniversary celebration, September 2013Volunteer judge, Atlantic Regional
Sanofi BioGENEius Challenge Canada (SBCC), hosted by Mount Allison University, April
2013-April 2014
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2.4.3 Volunteer speaker, Lunch and Learn lecture series (see also listing in “Teaching-related
seminars or presentations given”), October 2012
2.4.4 Volunteer panel judge, Mount Allison Summer Undergraduate Research Fair (SURF),
September 2012
2.4.5 Volunteer alumni mentor, Carleton Alumni Mentoring Program, November 2008-2015
2.4.6 Volunteer alumni mentor, Concordia Mentor Program, November 2008-2015

3. Student evaluations of teaching (SET) for undergraduate courses
3.1 Overview
The SET presented in this portfolio have been collected from student respondents in 8
undergraduate courses at 3 postsecondary institutes (Ursinus, Carleton, and Mount Allison) taught over
8 semesters: Organic Chemistry II Laboratory (CHEM-205L; Fall 2016), Fundamentals of Biochemistry
(CHEM-347; Fall 2016), Biophysical Chemistry (BCMB-307; Fall 2016), Methods in Biochemistry
(BIOC 4001; Winter 2016), Biophysical Techniques & Applications (BIOC 3202; Falls 2015 and 2014),
Signal Transduction (BIOC 4031; Winters 2014 and 2013), Toxicology (BIOC 3991; Fall 2013), and
Immunochemistry (BIOC 4011; Fall 2012). As indicated in Table 2.1, the number of students who have
completed these courses ranged from as high as 51 (Toxicology, Fall 2013) to as low as 4 (Signal
Transduction, Winter 2014). Not all students participated in SET; response rates range from as high as
100% in Signal Transduction (where 10/10 and 4/4 students who completed the course participated in
SET in both semesters) to as low as 60% in the Fall 2015 edition of Biophysical Techniques &
Applications (where only 9/15 students who completed the course participated in SET). In all cases, data
reported in percentages (%) has been normalized by numbers of respondents (i.e. numbers of students
who actually participated in SET), and not by numbers of students who completed the course.
Table 3.1 Response rates for the 8 semesters over which SET data were collected.

Semester

Fall 2016

Institute

Ursinus
College

Winter
2016
Fall 2015

Carleton
University

Fall 2014
Winter
2014
Fall 2013
Winter
2013
Fall 2012

Mount
Allison
University

#
students

#
respondents

Response
rate (%)

16

15

94

18

11

61

10

7

70

8

7

88

Biophysical
Techniques &
Applications

15

9

60

30

26

87

Signal Transduction

4

4

100

Toxicology

51

47

92

Signal Transduction

10

10

100

Immunochemistry

33

32

97

195

168

86

Code

Course name

CHEM205L
CHEM347
BCMB307
BIOC
4001

Organic Chemistry II
Laboratory
Fundamentals of
Biochemistry
Biophysical
Chemistry
Methods in
Biochemistry

BIOC
3202
BIOC
4031
BIOC
3991
BIOC
4031
BIOC
4011

Overall

Institutional
response rate
(%)

75

79

95
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The SET criteria analyzed in this teaching portfolio are those which are “graded” i.e. the
questions which ask students to evaluate a specific criterion on a scale of 1 (worst) to 5 (best); there are
7 such criteria at Ursinus, 13 at Carleton, and 11 at Mount Allison. These will first be presented as grand
summaries, in which all criteria have each been averaged to provide a single score distribution for each
individual course (and each individual semester) ranging from 1 to 5. This summary is plotted in Fig.
3.1. This figure should demonstrate that the scoring distribution across the entirety of my
undergraduate teaching leans towards the strongly agree/excellent side of the spectrum of student
satisfaction. A second plot in Fig. 3.2 presents a single weighted average for all criteria, across all
courses, across all semesters.
Figure 3.1 Summary of quantitative SET distribution across 8 semesters of undergraduate teaching based on an 86%
response rate (i.e. 168 respondents out of 195 students who completed my courses). Average scores were calculated for each
individual course, averaging all 7 graded criteria at Ursinus, 13 at Carleton, and 11 at Mount Allison.

Figure 3.2 Summary of quantitative SET distribution presented as a single weighted average, using 1,767 data points
collected from 168 respondents scoring 7-13 criteria over 8 semesters in 8 courses.
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What I feel can be gleaned from these plots (Figs. 3.1 and 3.2) and the data used to generate
them, is that by far and large, students are satisfied with my undergraduate teaching. Based on
1,767 data points collected from 168 respondents (typically) scoring 7-13 standard criteria in 8 courses
over 8 semesters, I have obtained an average score of 4.04/5.00 for any given criterion. On average, out
of the 168 respondents who have participated in SET, 76% selected scores of either 4 (agree) or 5
(strongly agree/excellent) for any given criterion; by contrast, 13% were neutral (selected a score of 3),
and only 11% show some sign of disagreement (having selected score of either 2 or 1).
The quantitative SET scores earned from student respondents are presented in 3 tables: one for
courses taught at Ursinus, one for Carleton, and one for Mount Allison, given that the SET criteria are
different from institute to institute. These quantitative scores are arranged by both course and semester
(e.g. the same course taught in multiple semesters is presented as such). Data presented are the scores
out of 5 (where a 5 represents strongly agree/excellent and a 1 represents strongly disagree/poor), and
the respondents in agreement with each criterion (i.e. the % of respondents who participate in that
semester’s SET and selected either a 4 or 5 in response to a given criterion); Ursinus uses a scale where
1 = best and 5 = worst, but for the purposes of comparison and congruity these scores have been
converted (i.e. a 1 has been transposed to a 5, a 2 had been transposed to a 4, etc.). For each course,
course average scores and average respondents in agreement are presented, which average the data from
each criterion within a single courses. For each criterion, criterion average scores and average
respondents in agreement are also presented; here, however, two forms of averages are presented. An
unweighted average considers the data from each course and each semester on equal footing; however, a
weighted average accounts for the number of students in each course, meaning that courses with more
students (e.g. 51 in Toxicology) will have more influence on the criterion average than courses with less
students (e.g. 4 in the Winter 2014 edition of Signal Transduction).
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Table 3.2 Summary of quantitative SET at Ursinus College. Data is expressed as the score received (out of 5), as well as the respondents who agreed (i.e. selected 4 or 5)
in response to the graded criteria of the Ursinus Student Perceptions of Teaching Quality (SPTQ) standard form. Note that Ursinus uses a scale of 1 = best to 5 = worst,
and so values have been converted to match scores earned at Carleton and Mount Allison. Average scores are presented for each evaluation criterion, presenting both an
average that gives equal weight to each courses, as well as an average that weights the scores from each course by the number of respondents in that course.

Criterion

Did this course increase your knowledge
and skills in the subject area?
How clearly did the instructor present
the material?
Was the instructor enthusiastic about the
material?
Did you understand the criteria
according to which your work was
assessed?
How well prepared was the instructor for
the class?
How promptly did the instructor return
work for the course?
How available was the instructor?
Course average

Course name, code and semester (# respondents)
Organic Chemistry II
Fundamentals of
Biophysical
Laboratory
Biochemistry
Chemistry
CHEM-205L
CHEM-347
BCMB-307
Fall 2016 (15)
Fall 2016 (11)
Fall 2016 (7)
Agree
(%)

Score
(/5)

Agree
(%)

Criterion average

Equal weight to each
course
Score
Agreement
(/5)
(%)
3.76
72

Weighted by #
respondents
Score
Agreement
(/5)
(%)
3.79
73

Score (/5)

Agree (%)

Score
(/5)

3.53

67

4.45

91

3.29

57

2.93

40

4.09

73

4.67

83

3.90

65

3.66

59

3.20

53

4.55

100

4.86

100

4.20

84

4.00

79

2.67

28

4.50

90

4.86

100

4.01

72

3.72

63

3.67

67

4.82

100

4.86

100

4.45

89

4.30

85

4.67

93

5.00

100

5.00

100

4.89

98

4.85

97

4.30
3.53

80
60

4.50
4.57

100
93

4.00
4.52

60
87

4.27

80

4.26

79
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Table 3.3 Summary of quantitative SET at Carleton University. Data is expressed as the score received (out of 5), as well as the respondents who agreed (i.e. selected 4 or
5) in response to the graded criteria of the Carleton Teaching Evaluation standard form. Average scores are presented for each evaluation criterion, presenting both an
average that gives equal weight to each courses, as well as an average that weights the scores from each course by the number of respondents in that course.

Criterion

Makes clear the objectives of the course
Organizes the course so as to meet the
objectives
Prepares for class
Imparts course material to students
Answers questions and/or solves
problems relating to course material
Makes assignments which are relevant to
the course
Assigns a workload that related to the
course objectives
Is
available
for
out-of-class
consultations
Speaks audibly and clearly
Begins and ends class promptly
Meets class regularly as scheduled,
missing or cancelling classes only
for adequate reasons
Marks and comments on tests and
assignments fairly
Returns tests and assignments promptly
Course average

Course name, code and semester (# respondents)
Methods in
Biophysical
Biophysical
Biochemistry
Techniques &
Techniques &
BIOC 4001
Applications
Applications
Winter 2016 (7)
BIOC 3202
BIOC 3202
Fall 2015 (9)
Fall 2014 (26)

Criterion average

Equal weight to each
course
Score
Agreement
(/5)
(%)
4.27
81
4.38
85

Weighted by #
respondents
Score
Agreement
(/5)
(%)
4.24
79
4.29
81

Score
(/5)

Agree
(%)

Score (/5)

Agree (%)

Score (/5)

Agree (%)

4.57
4.71

100
100

4.00
4.22

67
78

4.23
4.19

77
77

4.57
4.57
4.71

100
100
100

4.33
3.67
3.89

78
56
56

4.50
4.19
4.19

85
81
73

4.47
4.14
4.27

88
79
76

4.48
4.14
4.21

86
79
74

3.83

83

4.11

67

4.23

81

4.06

77

4.15

78

4.33

100

4.00

56

4.13

71

4.15

76

4.13

72

4.17

67

4.33

78

3.81

67

4.10

70

4.00

69

4.71
4.57
4.57

100
86
100

4.56
4.56
4.75

89
89
100

4.42
4.38
4.74

85
85
96

4.56
4.50
4.69

91
86
99

4.50
4.45
4.71

88
86
98

4.00

86

3.22

33

3.80

64

3.67

61

3.71

61

4.43
4.45

100
94

4.33
4.15

78
71

4.15
4.23

77
78

4.31

85

4.24

81
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Table 3.4 Summary of quantitative SET at Mount Allison University. Data is expressed as the score received (out of 5), as well as the respondents who agreed (i.e.
selected 4 or 5) in response to the graded criteria of the Mount Allison Teaching Evaluation standard form. Average scores are presented for each evaluation criterion,
presenting both an average that gives equal weight to each courses, as well as an average that weights the scores from each course by the number of respondents in that
course.

Criterion

I found this course intellectually
challenging and stimulating
I have learned and understood the
subject matter in this course
The workload in this course was
reasonable and appropriate
Course materials were well prepared
and carefully explained
Methods of assessing student work
were fair and appropriate
Feedback on assessments /graded
work was valuable
The teacher seemed enthusiastic
about teaching the course
The teacher encouraged students to
share their own ideas and to ask
questions
The
teacher
was
adequately
accessible to students during
office hours or after class
Overall, this course compares well to
others at this institution
Overall, this person performs
effectively as a university teacher
Course average

Course name, code and semester (# respondents)
Signal
Toxicology
Signal
Immunochemistry
Transduction
BIOC 3991
Transduction
BIOC 4011
BIOC 4031
Fall 2013 (47)
BIOC 4031
Fall 2012 (32)
Winter 2014 (4)
Winter 2013 (10)

Criterion average

Equal weight to
each course
Score
Agree
(/5)
(%)
4.57
95

Weighted by #
respondents
Score
Agree
(/5)
(%)
4.41
90

Score
(/5)

Agree
(%)

Score
(/5)

Agree
(%)

Score
(/5)

Agree
(%)

Score
(/5)

Agree
(%)

4.75

100

4.13

81

4.70

100

4.69

100

4.50

100

3.66

53

4.00

80

4.31

91

4.12

81

3.96

71

4.50

100

3.45

55

4.70

100

4.09

91

4.19

87

3.85

74

4.75

100

3.85

75

4.70

100

4.25

91

4.39

91

4.12

84

4.50

100

2.98

43

4.20

90

4.19

91

3.97

81

3.59

67

4.75

100

3.23

45

4.80

100

4.25

81

4.26

82

3.82

66

4.50

100

4.17

79

4.90

100

4.63

100

4.55

95

4.42

89

4.75

100

3.74

65

4.60

90

3.59

69

4.17

81

3.83

71

4.25

75

3.45

53

4.60

100

4.23

84

4.13

78

3.87

70

4.25

100

3.38

51

4.70

100

4.25

84

4.15

84

3.86

70

4.25

75

2.98

43

4.40

90

3.88

72

3.88

70

3.49

59

4.52

96

3.55

58

4.57

96

4.21

87
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3.2 Contextualizing the SET – Who are the respondents, and why are they in these courses?
To reflect upon SET, it is necessary to contextualize the types of students in my courses.
3.2.1 Organic Chemistry II Laboratory (CHEM-205L), Ursinus College
 Required for: Chemistry, Biochemistry & Molecular Biology (BCMB).
 Of the 16 students in my Fall 2016 section:
o 2 Chemistry and 2 BCMB students (a combined 25%) were required to take this course;
o 12 out of 16 (75%) were not required to be there for their major, including 9 Biology students
and 3 others (Neuroscience, Environmental Studies, Health & Exercise Physiology).
 To elaborate further on the 75% of students that were not required to take Organic Chemistry
II (and its laboratory): at Ursinus, programs such as Biology and Neuroscience strongly
recommend a second year of chemistry and/or a 2nd-year Organic Chemistry course,
especially for students seeking admission to professional schools (including medical). These
students feel compelled to take Organic Chemistry II even though they are not required.
 Thus, a significant portion of my students in Fall 2016 were highly focused on getting a good
grade (e.g. for med school applications), perhaps more than on the learning experience itself.
 Average grade for my section was a B; 3 out of 16 (~19%) earned an A- or higher.
3.2.2 Fundamentals of Biochemistry (CHEM-347), Ursinus College
 Required for: American Chemical Society (ACS) Certified Major, or the Specialization in Chemistry
for Medical School and Allied Fields (specific “tracks” of the Chemistry major).
 Of the 18 students registered in Fall 2016:
o 9 Chemistry students (50%) were most likely there because Fundamentals of Biochemistry was
required for their specific track of Chemistry (as described above);
o 9 other students (50%; majoring in Biology, Neuroscience, etc.) were not required to take
Fundamentals of Biochemistry, but a biochemistry course was strongly recommended for future
admission to professional (including medical) and graduate schools.
 Such students could alternatively take Biochemistry I: Protein Biochemistry (BCMB-351) to
fulfill any recommendation for biochemistry. However, Protein Biochemistry also has a
laboratory component and thus limited resources/capacity, and so students who are unable or
unwilling to take the lab tend to “spill over” into Fundamentals of Biochemistry
 Average grade for Fall 2016 was a B+; 10 out of 18 (~56%) earned an A- or higher.
3.2.3 Biophysical Chemistry (BCMB-307), Ursinus College
 Required for: BCMB.
 10 out of 10 students (100%) registered in Fall 2016 were BCMB majors, and an ambitious cohort.
 Average grade for Fall 2016 was an A-; 6 out of 10 (60%) earned an A- or higher.
3.2.4 Methods in Biochemistry (BIOC 4001), Carleton University
 Required for: Biochemistry.
 8 out of 8 students (100%) registered in Winter 2016 were Biochemistry majors
 Average grade for Winter 2016 was a B+; 4 out of 10 (50%) earned an A- or higher.
3.2.5 Biophysical Techniques & Applications (BIOC 3032), Carleton University
 Required for: Biochemistry (and Biotechnology), Computational Biochemistry, and Bioinformatics.
o Distribution of students in these respective majors varied from Fall 2015 to Fall 2014 semesters.
 One might expect that students in this course- having majors that are variants of Biochemistry- will
be hard-working and ambitious. This is sometimes true, but other times not.

Christopher Anthony Dieni
o Fall 2015: a lower class average at B-. ~33% of students earned an A- or higher.
o Fall 2014: a higher class average at B+. ~53% earned an A- or higher.
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3.2.6 Signal Transduction (BIOC 4031), Mount Allison University
 Required for Biochemistry, but only as of the 2013-2013 academic calendar; since students could
choose to abide by any of the academic calendars during the 4 years of their undergraduate
programs, it was not a required course for any students who took it during my teaching time-frame.
o I interpret this as most students in the course not needing to be there; but wanting to be there.
o Most students (86%) were Biochemistry students; others included non-Biochemistry students
(e.g. Global Health) and special-status students (e.g. alumni).
 Might not have an interesting-sounding course name, but we had very interesting content;
biochemical mechanisms of cell signaling and implications in physiology and pathophysiology.
 The very small class sizes (4-10 students) served as an ideal incubator for trying out new interactive
and engaging “seminar-type” teaching. To best convey the complex lessons of signal transduction, I
eliminated all timed exams and assessed students exclusively by multiple presentations and papers.
 Highly-ambitious students.
o Winter 2014: class average was an A. 75% earned an A- or higher.
o Winter 2013: class average was an A. 80% earned an A- or higher.
3.2.7 Toxicology (BIOC 3991), Mount Allison
 This was a course that never existed before at MtA and has not existed since; it was a one-time, nonrequired/elective, created as a “special topics” course for Fall 2013
 ~37% were Biochemistry students; a “plurality” but not a majority.
o ~63% were from several other disciplines (i.e. Biology, Chemistry, Physics, and Psychology).
o 65% of SET respondents indicated that they took this course for “elective” or “personal interest.”
 This was a brand-new course with an exciting-sounding name; I might have preferred to call it
Biochemical Toxicology, Molecular Toxicology, etc., instead of just Toxicology. It also had no lab
(always a plus for students). This inherently attracted two roughly equal populations of students:
o Students that came ready to work and who genuinely wanted a challenge. Sample student
comments: “Dr. Dieni encouraged understanding of concepts over memorization,” “Tough but
fair,” “Please cut down on redundancy. This would allow coverage of more material.”
o Students that came unprepared for hard work. Some did not rise to the challenge of a 3rd-year
BIOC course and were ultimately unhappy with their performance, and SET respondents chose
to express their discontent non-constructively in their SET. Sample student comments:
“Deadlines don’t have to be so strict, life doesn’t have to be that serious,” “His expectations were
set too high,” “Midterms were too long […] even after studying I was unprepared,” “[…] he was
very arrogant and tbh a d-bag for the most part.” These types of students are not bad per se, but
simply a reality of teaching. Even now, re-evaluating the course retrospectively 3 years later, I
feel my level of challenge was appropriate for a 3rd-year BIOC course.
 Large class size (51 students) by Mount Allison standards; it was the highest-enrolled 3rd or 4th-year
BIOC, BIOL or CHEM class that semester. This is significant as Mount Allison students are
accustomed to small classes where everyone has personalized attention.
 A good class average of B+, but a somewhat bimodal student performance; 51% of students earned
an A- or higher, whereas 49% earned B+ or lower.
3.2.8 Immunochemistry (BIOC 4011), Mount Allison
 Non-required/elective.
 ~55% were Biochemistry students.
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Historically a high-interest “boutique course,” especially among aspiring professional school
(including medical) applicants who wanted a course like this on their transcripts. However, the
course title (“Immunochemistry,” subsequently changed to “Molecular Immunology” as of 20142015) was perceived as intimidating, and students registered for this course with caution.
o Again, a course where students did not necessarily need to be there; they wanted to be there.
Moderate class size (33 students) by Mount Allison standards for 4th-year courses.
Highly-ambitious students; class average of A. ~73% earned an A- or higher.

3.3 Getting to the important questions
After contextualizing the types of students participating in SET, why they were in my courses,
and why they might have responded to SET in the manner that they did, it is now important to address
real and important questions as they relate to student success and progress.
3.3.1

Am I approaching my courses with enthusiasm?
Before even beginning to deliver course material or assess my students, it is important to
approach my courses with as much enthusiasm as possible; the best way to motivate my students to do
well and to learn as much as they can is to be enthusiastic myself. If students perceive me to not be
enthusiastic, I have found that their determination rapidly crumbles; a proper attitude and positivity is
not a mere cliché but is a bona fide factor in my students’ learning. To determine whether respondents
appreciated my enthusiasm, I grouped and reviewed SET responses to two criteria: 1) “Was the
instructor enthusiastic about the material?” (Ursinus), and 2) “The teacher seemed enthusiastic about
teaching the course” (Mount Allison); unfortunately there is no corresponding quantitative criterion in
the SET at Carleton, though some Carleton students have nonetheless commented about my enthusiasm.
Quantitative SET from Ursinus and Mount Allison are compared in Table 3.5 and Fig. 3.3.
I am extremely pleased that across respondents at both Ursinus and Mount Allison, ~87%
agreed that I was enthusiastic about teaching my courses, and I earned a weighted average score of
4.31. Examining this on a course-by-course basis: 100% of students agreed I was enthusiastic in
Fundamentals of Biochemistry, Biophysical Chemistry, Signal Transduction (both semesters), and
Immunochemistry. Less agreement was seen in Organic Chemistry II Laboratory and Toxicology. In
Toxicology, 79% of students agreed, while ~17% were neutral and only ~4% disagreed. A very bimodal
division was seen among respondents in Organic Chemistry II Laboratory, where ~53% agreed, ~7%
were neutral and 40% disagreed. I address the backgrounds of students in my lab section and whether
they are required to be there section 3.1.1; it is admittedly also tricky to exude high enthusiasm while
running around to simultaneously supervising the safety and learning of 16 students tucked into their
individual fume hoods. That said, I will make stronger efforts to connect with all students in my labs.









Samples of student comments relevant to enthusiasm:
Prof showed a lot of enthusiasm about lab. (Organic Chemistry II Laboratory)
Dr. Dieni is mostly enthusiastic and answers all of my questions. (Organic Chemistry II Laboratory)
He hated us, and made it very known every time he saw us. (Organic Chemistry II Laboratory)
Most of the time he didn't know what was going on, it didn't seem like the teaching of this lab was of
great importance to him (Organic Chemistry II Laboratory)
You could tell that he not only knew the material but really cared about what he was teaching. That
was shown by his exciting lectures which kept everyone engaged and involved with learning the
course material. Talking to my friends in the class, everyone seemed to enjoy his lectures.
(Fundamentals of Biochemistry)
The professor is obviously passionate about the material. (Fundamentals of Biochemistry)
He’s extremely enthusiastic to teach and see us all. He's also super happy. (Biophysical Chemistry)
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It was evident that Chris was nearly jumping out of his boots over every lecture (in the best way
possible). It made learning the material enjoyable. (Biophysical Chemistry)
This was a great class, Dr Dieni is very knowledgeble and his enthusiasm about the subject made
learning the new techniques much easier. (Biophysical Techniques & Applications)
One of the best professors I have had in my years at Carleton! Made the course very interesting.
Dieni definitely made students consider the importance/relevance of biophysical techniques. *And
here comes the cheesy part* Thank you for teaching this course! Not only has it opened my eyes to
research, but your enthusiasm has also made me seriously consider a career in academia! Again,
thank you and hopefully you can teach this course next year! (PS I have never completed this section
of the teaching evaluation.. So congrats on being the first prof to get an additional comment from
me!) (Biophysical Techniques & Applications)
Very accessible outside of class. Feedback was extremely thorough and helpful. Enthusiastic (Signal
Transduction)

Table 3.5 Aggregate analysis of quantitative SET to determine whether respondents agreed that I approach my courses with
enthusiasm. Two criteria were assessed: 1) “Was the instructor enthusiastic about the material?” (Ursinus), and 2) “The
teacher seemed enthusiastic about teaching the course” (Mount Allison); there is no corresponding criterion at Carleton.
Do I approach my courses with enthusiasm?
Course code and semester
# respondents Score (/5) % Agree (selected 4 or 5)
CHEM-205L Fall 2016
15
3.20
53
CHEM-347 Fall 2016
11
4.55
100
BCMB-307 Fall 2016
7
4.86
100
BIOC 4031 Winter 2014
4
4.50
100
BIOC 3991 Fall 2013
47
4.17
79
BIOC 4031 Winter 2013
10
4.90
100
BIOC 4011 Fall 2012
32
4.63
100
Criterion average
Equal weight to each course
18
4.40
90
Weighted by # of respondents
126
4.31
87
Figure 3.3 Comparative distributions of quantitative SET responses to determine whether respondents agreed that I
approach my courses with enthusiasm. Two criteria were assessed: 1) “Was the instructor enthusiastic about the material?”
(Ursinus), and 2) “The teacher seemed enthusiastic about teaching the course” (Mount Allison); there is no corresponding
criterion at Carleton.
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3.3.2 Do I prepare for my courses?
To ensure optimal clarity and conveying of subject material, proper planning and preparation is
of crucial importance; one cannot just walk into class and begin lecturing a random topic on a whim.
From planning of the overall syllabus down to the details of each individual lecture, students will easily
pick up on any perceived lack of preparedness. Thus, it is necessary not only to have a general plan for
my course, but to have “backups” and be flexible as well. Moreover, as I detailed in my teaching
philosophy earlier, my top teaching priority is that my students take away something from my courses to
ultimately use for later (i.e. the connections to which I referred); it is therefore necessary to not only
have a handle on my course, but to know what is being taught in both preceding and proceeding courses
as well. To determine whether respondents agreed that I prepared for my courses, I grouped and
reviewed SET responses to three criteria: 1) “How well prepared was the instructor for the class?”
(Ursinus), 2) “Prepares for class” (Carleton), and 3) “Course materials were carefully prepared and well
explained” (Mount Allison). Quantitative SET are compared in Table 3.6 and Fig. 3.4.
As with my enthusiasm, my strong preparedness for my courses came through across
respondents at Ursinus, Carleton, and Mount Allison. ~85% agreed that I prepare for my courses, and
I earned a weighted average score of 4.24. Examining this on a course-by-course basis: 100% of
students agreed I was prepared in Fundamentals of Biochemistry, Biophysical Chemistry,
Methods in Biochemistry, and Signal Transduction (both semesters). Fairly strong agreement was
seen in Immunochemistry (~91%; ~9% neutral) and the Fall 2014 edition of Biophysical Techniques &
Applications (~85%; ~12% neutral, ~3% disagreement). Moderately less agreement was seen in the Fall
2015 edition of Biophysical Techniques & Applications (~78%; ~11% neutral, ~11% disagreement),
Toxicology (~74%; ~13% neutral, ~13% disagreement), and Organic Chemistry II Laboratory (~67%;
~13% neutral, ~20% disagreement); the distribution pattern in the Organic Chemistry II Laboratory
tended once again to resemble a bimodal trend (as with my perceived enthusias). I maintain once again
that I prepared as best as I possibly course for my Organic Chemistry II Laboratory, based on the
materials that I was provided by the seniormost laboratory instructor who essentially ran the course; in
future editions of the course that I teach, I will endeavour to go the extra mile to prepare on my own, so
that I am not dependent upon a colleague and so students might perceive me as more prepared.











Samples of student comments relevant to preparedness:
Always prepared (Organic Chemistry II Laboratory)
Had a plan for lab every week and explained what needed explanation. (Organic Chemistry II
Laboratory)
He was mostly prepared for teaching the students (Organic Chemistry II Laboratory)
pre lab lecture was not very helpful (Organic Chemistry II Laboratory)
He had no idea what he was doing ever, which made it very unsafe in a lab setting. (Organic
Chemistry II Laboratory)
His preparation was clear. You could tell he put time into preparing his powerpoints and his lectures
by how much he was able to dive in and the detail with which he could talk about each and every
slide/topic. It was evident that he really put a lot into the class outside of our lecture time.
(Fundamentals of Biochemistry)
He always had a lecture prepared and he recorded them which was helpful for studying later.
(Fundamentals of Biochemistry)
Chris always had an extremely detailed lesson plan prepared. He also made extensive study guides
for our exams. This was really really great and assisted in my learning experience. (Biophysical
Chemistry)
Again, those Power Point slides were pristine. (Biophysical Chemistry)
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He always came to class with a clear agenda and good powerpoints prepared. (Biophysical
Chemistry)
Lacked preparation for class and focussed a lot on non important details rather then on what he was
expecting us to know. (Biophysical Techniques & Applications)
Without question the best course I have taken at MTA. Each lecture built on the past one, providing
continuity that I did not expect could be achieved. (Signal Transduction)
I thought you were a really good lecturer, and you were clearly well prepared and knew your stuff.
(Immunochemistry)
Dr. Dieni puts more effort into one lecture than certain other professors have put into their entire
course. He is an excellent teacher and an asset to the university. (Immunochemistry)

Table 3.6 Aggregate analysis of quantitative SET to determine whether respondents agreed that I prepare for my courses.
Three criteria were assessed: 1) “How well prepared was the instructor for the class?” (Ursinus), 2) “Prepares for class”
(Carleton), and 3) “Course materials were carefully prepared and well explained” (Mount Allison).
Do I prepare for my courses?
# respondents Score (/5) % Agree (selected 4 or 5)
15
3.67
67
11
4.82
100
7
4.86
100
7
4.57
100
9
4.33
78
26
4.50
85
4
4.75
100
47
3.85
74
10
4.70
100
32
4.25
91
Criterion average
Equal weight to each course
17
4.43
89
Weighted by # of respondents
168
4.25
85
Course code and semester
CHEM-205L Fall 2016
CHEM-347 Fall 2016
BCMB-307 Fall 2016
BIOC 4001 Winter 2016
BIOC 3202 Fall 2015
BIOC 3202 Fall 2014
BIOC 4031 Winter 2014
BIOC 3991 Fall 2013
BIOC 4031 Winter 2013
BIOC 4011 Fall 2012

Figure 3.4 Comparative distributions of quantitative SET responses to determine whether respondents agreed that I prepare
for my courses. Three criteria were assessed: 1) “How well prepared was the instructor for the class?” (Ursinus), 2)
“Prepares for class” (Carleton), and 3) “Course materials were carefully prepared and well explained” (Mount Allison).
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3.3.3 Do students learn material from my courses?
An important measure of my successful teaching is whether students feel as though they are
actually learning anything. I can be as enthusiastic and well-prepared as humanly possible, but if my
students do not feel as though my courses increase their knowledge, then it is for naught. To determine
whether respondents agreed that they learned from my courses, I grouped and reviewed SET responses
to three criteria: 1) “Did this course increase your knowledge and skills in the subject area?” (Ursinus),
2) “Imparts course material to student” (Carleton), and 3) “I have learned and understood the subject
matter in this course” (Mount Allison). Quantitative SET are compared in Table 3.7 and Fig. 3.5.
Overall, ~73% agreed that they learn material from my courses, and I earned a weighted
average score of 3.97. I am pleased with this data, but I am also continually working towards
developing new strategies that increases the number of respondents who feel as though they are learning.
Examining this on a course-by-course basis: 100% of students agreed that they learned material in
Methods and Biochemistry and the Winter 2014 edition of Signal Transduction. Fairly strong
agreement was seen in Fundamentals of Biochemistry (~91%; ~9% neutral), Immunochemistry (~91%;
~9% neutral), the Fall 2014 edition of Biophysical Techniques & Applications (~81%; ~8% neutral,
~11% disagreement), and the Winter 2013 edition of Signal Transduction (~80%; ~20% neutral).
Moderately less agreement was seen in Organic Chemistry II Laboratory (~67%; ~7% neutral and ~26%
disagreement), Biophysical Chemistry (~57%; ~14% neutral, ~29% disagreement), the Fall 2015 edition
of Biophysical Techniques & Applications (~56%; ~22% neutral, ~22% disagreement), and Toxicology
(~53%; ~40% neutral, ~6% disagreement).
Fortunately, Biophysical Chemistry is the easiest course to address. Based on student comments
(please see the sample comments provided) it does not seem to be an issue that students are not learning,
but rather that they are not learning much new material; they suggested quickening the pace of the
course and including more new material, else the course is too redundant when compared to other
BCMB courses. I am thrilled to see such ambition, and will work to upgrade next year’s edition with a
faster pace and more material. As for the Fall 2015 edition of Biophysical Techniques & Applications, I
am at a loss as to why the relatively high agreement from Fall 2014 (~81%) fell in Fall 2015 (to ~56%);
unfortunately since I did not teach this course beyond Fall 2015, I was unable to establish a coursespecific baseline. Similarly, Toxicology was a one-time offering of a Special Topics course where I was
unable to establish a baseline; I also addressed earlier the multiple disciplines of students in the course,
their diverse expectations of this new course, and their respective work ethics (see section 3.1.7).
Finally, Organic Chemistry II Laboratory is a challenge that I need to actively work toward addressing.
Of all courses I have taught, it is unfortunately the one over which I have the least control; I do not teach
the lecture component of Organic Chemistry II, nor design the lab experiments, nor design the prelab or
postlab reports or the grading rubrics thereof. The only “teaching” windows I have are the first 10-20
minutes of the 3-hour lab period to give a quick prelab talk, the lab period proper in which I need to
prioritize students’ safety and successful completion of their experiments, and any instances in which
they come to my office for further help. I am actively soliciting advice from my Department Chair and
other colleagues to see how I can further contribute to my students’ learning in a course of this format.





Samples of student comments relevant to learning material from my courses:
I learned so much hands on knowledge in making and working with chemicals. Very cool. (Organic
Chemistry II Laboratory)
I learned nothing in this class. He did not teach, and was not helpful whatsoever. (Organic Chemistry
II Laboratory)
better understanding of the chemical mechanism behind biological processes (Fundamentals of
Biochemistry)
I learned a great deal about biochemistry and I really was able to make connections on my own by
the end of the course instead of just memorizing the material. (Fundamentals of Biochemistry)
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I learned a lot about physical techniques and how they can be applied to biochemistry. My
knowledge of enzyme/inhibitor kinetics and macromolecular interactions was also strengthened.
(Biophysical Chemistry)
I feel as though I have not learned a great deal beyond BCMB 351. We spent many classes on
information that we had already earned. The only new information was the techniques. (Biophysical
Chemistry)
His expectations were probably a little low for a 300 level class, all juniors and seniors, and all
BCMB majors. I think the course could have moved faster with more outside the classroom work
expected of us. (Biophysical Chemistry)

Table 3.7 Aggregate analysis of quantitative SET to determine whether respondents agreed that they learned material from
my courses. Three criteria were assessed: 1) “Did this course increase your knowledge and skills in the subject area?”
(Ursinus), 2) “Imparts course material to student” (Carleton), and 3) “I have learned and understood the subject matter in this
course” (Mount Allison).
Do students learn material from my courses?
Course code and semester
# respondents Score (/5) % Agree (selected 4 or 5)
CHEM-205L Fall 2016
15
3.53
67
CHEM-347 Fall 2016
11
4.82
100
BCMB-307 Fall 2016
7
3.29
57
BIOC 4001 Winter 2016
7
4.57
100
BIOC 3202 Fall 2015
9
3.67
56
BIOC 3202 Fall 2014
26
4.19
81
BIOC 4031 Winter 2014
4
4.50
100
BIOC 3991 Fall 2013
47
3.66
53
BIOC 4031 Winter 2013
10
4.00
80
BIOC 4011 Fall 2012
32
4.31
91
Criterion average
Equal weight to each course
17
4.02
77
Weighted by # of respondents
168
3.97
73
Figure 3.5 Comparative distributions of quantitative SET responses to determine whether respondents agreed that they
learned material from my courses. Three criteria were assessed: 1) “Did this course increase your knowledge and skills in
the subject area?” (Ursinus), 2) “Imparts course material to student” (Carleton), and 3) “I have learned and understood the
subject matter in this course” (Mount Allison).
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3.3.4 Am I available to my students (provided that they need me)?
If students are not quite grasping what I am trying to teach them, I want them to feel as though
they can come to me with their questions, so that I can do my best to help them resolve any problems
they might be facing quickly and effectively. Currently I hold 3 scheduled office hours per week, with
additional appointments available if students cannot attend my regular office hours; moreover, whenever
I am working in my office, I keep my door open to welcome any drop-ins (unless I am critically busy).
Nonetheless, it is important that students actually perceive me as being adequately available. To
determine whether respondents felt that I was available to them, I grouped and reviewed SET responses
to three criteria: 1) “How available was the instructor?” (Ursinus), 2) “Is available for out-of-class
consultations” (Carleton), and 3) “The teacher was adequately accessible to students during office hours
or after class” (Mount Allison). Quantitative SET are compared in Table 3.8 and Fig. 3.6.
It should be noted that the overall number of respondents here is less than for other criteria- a
total of 147 respondents as opposed to the 168 previously seen (see Table 3.8). It seems that for certain
courses, some students simply chose not to respond to this criterion, possibly because they never sought
my assistance outside of class. Of those students to address this criterion, ~71% agreed that I am
available, and I earned a weighted average score of 3.95. I wholeheartedly wish that this number were
higher, but I am unsure how I can be any more available than I already am; as indicated, I am largely
available through regularly-scheduled office hours, additional appointments, and by simply keeping my
office door open at most times. I might try to make students more aware of my existing availability.
Examining this on a course-by-course basis: 100% of students agreed that I was available in
Fundamentals of Biochemistry and the Winter 2013 edition of Signal Transduction. Fairly strong
agreement was seen in Immunochemistry (~84%; ~13% neutral, ~3% disagreement) and, interestingly,
Organic Chemistry II Laboratory (80%; 20% neutral). Moderately less agreement was seen in the Fall
2015 edition of Biophysical Techniques & Applications (~78%; 22% neutral), the Winter 2014 edition
of Signal Transduction (75%; 25% neutral), Methods in Biochemistry (~67%; 33% neutral), the Fall
2013 edition of Biophysical Techniques & Applications (~67%; ~14% neutral, ~19% disagreement),
Biophysical Chemistry (~60%; 20% neutral, 20% disagreement), and Toxicology (~53%; ~26% neutral,
21% disagreement). It is unclear whether some of the respondents answering “neutral” should instead be
answering “no comment/no response,” in the event that they never sought help outside of class.








Samples of student comments relevant to my availability to my students:
Dr. Dieni was very helpful in his office hours, especially when it came time for the formal lab report.
He was frequently available, eager to help, and full with suggestions. (Organic Chemistry II
Laboratory)
I do appreciate that Dr. Dieni helped me out when I would go to office hours and he would always
take the time to review the post lab and make sure to point out my mistakes. (Organic Chemistry II
Laboratory)
helpful with one on one in office hours (Organic Chemistry II Laboratory)
He also made time for all of his students and I never felt like I was taking up his time but rather that
he really cared about me when I would meet with him outside of class. (Fundamentals of
Biochemistry)
I really enjoyed having Dr. Dieni as an instructor. As someone who is extremely busy with football
and premed, Dr. Dieni ALWAYS made time to meet outside of lecture and made sure I understood
anything I asked him about. I was so appreciative that he took the time to help me on multiple
occasions and he not only cared about the class material but also cared about his students, which is
even more important. I will miss having Dr. Dieni as an instructor and very glad that I got the
opportunity to have class with him and get to know him. (Fundamentals of Biochemistry)
When I would email Dieni for an appointment time (his office hours were during my other classes)
he would make it very difficult for me to go see him. (Fundamentals of Biochemistry)
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Also, was not happy for students to come to his office hours. Was very hard to coordinate a time to
talk through material. (Biophysical Chemistry)
Have more time too meet out of class. (Biophysical Techniques & Applications)
Dr Dieni was extremely accessible and helpful during the projects, and consistently did an
exceptional job at teaching the course. (Signal Transduction)
He gave us very detailed outlines of what he wanted and was expecting for every presentation and
paper and was really available to us and super helpful outside of class. (Signal Transduction)
Really liked how he went over midterms in his office after. Explained marks/prompted us to think.
Keep doing this! (Immunochemistry)

Table 3.8 Aggregate analysis of quantitative SET to determine whether respondents agreed that I was available to them.
Three criteria were assessed: 1) “How available was the instructor?” (Ursinus), 2) “Is available for out-of-class consultations”
(Carleton), and 3) “The teacher was adequately accessible to students during office hours or after class” (Mount Allison).
Am I available to my students (provided that they need me)?
Course code and semester
# respondents Score (/5) % Agree (selected 4 or 5)
CHEM-205L Fall 2016
10
4.30
80
CHEM-347 Fall 2016
4
4.50
100
BCMB-307 Fall 2016
5
4.00
60
BIOC 4001 Winter 2016
6
4.17
67
BIOC 3202 Fall 2015
9
4.33
78
BIOC 3202 Fall 2014
21
3.81
67
BIOC 4031 Winter 2014
4
4.25
75
BIOC 3991 Fall 2013
47
3.45
53
BIOC 4031 Winter 2013
10
4.60
100
BIOC 4011 Fall 2012
31
4.23
84
Criterion average
Equal weight to each course
15
4.16
76
Weighted by # of respondents
147
3.95
71
Figure 3.6 Comparative distributions of quantitative SET responses to determine whether respondents agreed that I was
available to them. Three criteria were assessed: 1) “How available was the instructor?” (Ursinus), 2) “Is available for out-ofclass consultations” (Carleton), and 3) “The teacher was adequately accessible to students during office hours or after class”
(Mount Allison).
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3.3.5 Do I assess my students relevantly and transparently?
Always the tricky one! In only 10 semesters of teaching, I have already learned well that students
are very sensitive to the manner in which they are assessed- especially those who are very focused on
the net result of their GPAs (i.e. because they are aiming to apply to professional schools, graduate
schools, etc.). It is an unfortunate reality- as I am sure many in higher education would agree- that
students can become more fixated on their grades rather than the learning and growing experience as a
whole. Assessing students is thus an extremely delicate balance of acceptable standards, challenge,
fairness, independence, facilitation, and transparency. How does one make assessments challenging
without them become overbearing in the students’ eyes? How much does one reveal to students about
how they will be graded beforehand, in contrast to making them take the initiative to figure out for
themselves what is important? How much should one help students along the way, instead of
encouraging them to do the legwork themselves? There are several criteria- especially in the SET from
Carleton and Mount Allison- that dissect the relevance and fairness of assessments, but to determine
whether respondents felt that they were being assessed relevantly and transparently, I grouped and
reviewed SET responses to three criteria which I felt were most congruous: 1) “Did you understand the
criteria according to which your work was assessed?” (Ursinus), 2) “Makes assignments which are
relevant to the course” (Carleton), and 3) “Methods of assessing student work were fair and appropriate”
(Mount Allison). Quantitative SET are compared in Table 3.9 and Fig. 3.7.
Of my 166 respondents (2 chose to not answer these respective criteria relative to others), ~69%
agreed that I assess my students relevantly and transparently, and I earned a weighted average
score of 3.75. Of course, I would like these numbers to be higher, but assessment- or perhaps, gradingis such a touchy issue overall. Examining this on a course-by-course basis: 100% of students agreed
that I assess my students relevantly and transparently in Biophysical Chemistry and the Winter
2014 edition of Signal Transduction. Fairly strong agreement was seen in Immunochemistry (~91%;
~3% neutral, ~6% disagreement), Fundamentals of Biochemistry (~90%; ~10% neutral), the Winter
2013 edition of Signal Transduction (~90%; ~10% neutral), Methods in Biochemistry (~83%; ~17%
disagreement), and the Fall 2014 edition of Biophysical Techniques & Applications (~81%; ~8%
neutral, ~11% disagreement). Moderately less agreement was seen the Fall 2015 edition of Biophysical
Techniques & Applications (~67%; ~33% neutral). Unfortunately, significant disagreement was seen in
Toxicology (43% agreement, 15% neutral, 42% disagreement), and more so in Organic Chemistry II
Laboratory (~27% agreement, 20% neutral, ~53% disagreement).
Again, without flogging a dead horse, this is a very difficult criterion to respond to because- as
many educators know- it may be a reflection of students’ insecurities about their grades (i.e. concern
about getting a lower grade than they would like), rather than a genuine and honest answer about
whether they feel that assessments are appropriate and relevant to their course. Fortunately, I have
garnered 80%+ agreement for 7 out of the 10 courses for which SET data is available. Once again, I do
not know why the Fall 2015 edition of Biophysical Techniques & Applications met with only ~67%
agreement whereas the Fall 2014 edition met with ~81% agreement. Toxicology, as discussed earlier,
attracted a very broad cohort of students from different majors and/or with different expectations and
work ethics, and it was impossible to establish a baseline for this single-offering Special Topics course.
Organic Chemistry II Laboratory (and Organic Chemistry I Laboratory, which I am teaching in Spring
2017), present an ongoing challenge; I am not the seniormost laboratory instructor and so I have no
control over the broad choices of assessments, nor over the details of the marking schemes/grading
rubrics. It is unfortunate that some students now expect and indeed demand a rubric before an
assessment rather than after, so that they may tailor their work to match the rubric rather than learning
by doing; I have no such rubrics to give to them in the Organic Chemistry laboratory courses, and I
expect this is why many respondents answered unfavourably to “Did you understand the criteria
according to which your work was assessed?” (~53% disagreement). I am having ongoing conversations
with my Department Chair and colleagues on how to best approach this.
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Samples of student comments relevant to assessment:
 This again ties in to the course being designed by a different professor- it was sometimes hard to
figure out grading since the rubrics were designed by Dr. Tortorelli and not always given to
Professor Dieni before our lab met. (Organic Chemistry II Laboratory)
 There was a rubric. The material on the exams and quizzes followed what was required on t he
rubric. (Fundamentals of Biochemistry)
 I knew exactly what to expect. Quizzes were good representations of what to expect on the exams.
All exams and the project came with detailed information on what was expected of us. (Biophysical
Chemistry)
Table 3.9 Aggregate analysis of quantitative SET to determine whether respondents agreed that they were being assessed
relevantly and transparently. Three criteria were assessed: 1) “Did you understand the criteria according to which your
work was assessed?” (Ursinus), 2) “Makes assignments which are relevant to the course” (Carleton), and 3) “Methods of
assessing student work were fair and appropriate” (Mount Allison).
Do I assess my students relevantly and transparently?
Course code and semester
# respondents Score (/5) % Agree (selected 4 or 5)
CHEM-205L Fall 2016
15
2.67
27
CHEM-347 Fall 2016
10
4.50
90
BCMB-307 Fall 2016
7
4.86
100
BIOC 4001 Winter 2016
6
3.83
83
BIOC 3202 Fall 2015
9
4.11
67
BIOC 3202 Fall 2014
26
4.23
81
BIOC 4031 Winter 2014
4
4.50
100
BIOC 3991 Fall 2013
47
2.98
43
BIOC 4031 Winter 2013
10
4.20
90
BIOC 4011 Fall 2012
32
4.19
91
Criterion average
Equal weight to each course
17
4.01
77
Weighted by # of respondents
166
3.75
69
Figure 3.7 Comparative distributions of quantitative SET responses to determine whether respondents agreed that they were
being assessed relevantly and transparently. Three criteria were assessed: 1) “Did you understand the criteria according to
which your work was assessed?” (Ursinus), 2) “Makes assignments which are relevant to the course” (Carleton), and 3)
“Methods of assessing student work were fair and appropriate” (Mount Allison).
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3.3.6 What is the accuracy of these SET responses?
In quantitative chemical analyses, “internal standards” are used as a warning for detection yields
or signals obtained that are lower than expected. The standard questionnaire for Carleton’s SET contains
two valuable criteria that can act as internal standards: 1) “begins and ends class promptly,” and 2)
“meets class regularly as scheduled, missing or cancelling classes only for adequate reasons.”
In all 3 semesters at Carleton, I began and ended every single lecture with the aid of a smart
phone alarm clock. I began my lectures precisely at the designated start time (e.g. 6:05 pm or 8:35 am).
When 10 minutes remained in class, a first alarm would sound, alerting me to wrap up my main points
for the lecture- a standard practice I have been using since I began teaching in 2012. When 0 minutes
remained, a second alarm would sound, and I would immediately end class (if I had not already). I have
therefore irrefutably begun and ended my class promptly for all 3 semesters. However, out of a total of
42 respondents across all 3 semesters, only ~86% of respondents agreed (weighted average 4.45/5.00);
28 respondents selected a 5, 8 selected a 4, and 4 selected a 3. Astoundingly, one respondent even
selected a 2 and another selected a 1. While the overall score and number of respondents in agreement is
good, in my opinion they do not reflect my meticulous promptness in beginning and ending class; I feel
the number of respondents in agreement is ~14% lower than it should be, and the scores (out of 5)
are ~11% lower than they should be for this criterion.
Similarly, in the entirety of these 3 semesters, I only cancelled a single lecture in the first week
of the Winter 2016 semester; there was no BIOC 4001 lab that week, and so I felt that students could
more effectively use the time to work on their honours theses and other courses rather than hold a lecture
that would only be marginally informative. In Falls 2015 and 2014, no single lecture was ever cancelled,
nor did any guest lecturer take my place. Even in the event of a BIOC 3202 midterm, I held the midterm
for the first 90 minutes and then immediately offered an optional post-midterm review for the remainder
of the time block. Once again, out of a total of 38 respondents across all 3 semesters, ~97% of
respondents agreed (weighted average score 4.71/5.00), which is very high but not quite 100% or
5.00/5.00. 29 respondents selected a 5, 8 selected a 4, and one even selected a 2. Curiously, 4 students
selected “no comment” instead of a 1-5 quantitative answer, and it is difficult to understand that
rationale. While the score and number of respondents in agreement is very good, given my diligence in
never cancelling class, I once again feel the number of respondents in agreement is ~3% lower than
it should be, and the scores (out of 5) are ~6% lower than they should be for this criterion.
3.3.7

Summary
From the comparative analysis I have carried out in section 3.3, I have gained the following
perspective in response to those questions I feel are most important.
 Am I approaching my courses with enthusiasm? 87% of respondents agree, and have awarded
me a score of 4.31/5.00.
 Do I prepare for my courses? 85% of respondents agree, and have awarded me a score of
4.24/5.00.
 Do students learn material from my courses? 73% of respondents agree, and have awarded me a
score of 3.97/5.00.
o Based on encouraging and ambitious feedback from Fall 2016, I will to quicken the pace and
introduce more material into next year’s edition of Biophysical Chemistry.
o Although the format of a lab course (where I am not the seniormost instructor) is not overtly
permissive, I need to somehow take action to ensure that my students feel that they are being
more effectively “taught” in Organic Chemistry II (and I) Laboratory.
 Am I available to my students (provided that they need me)? 71% of respondents agree, and
have awarded me a weighted average score of 3.95/5.00.
o I do not know that I can realistically be more available than I already am, but I will try harder to
ensure that my students are more aware of my existing availability.
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 Do I assess my students relevantly and transparently? 69% of respondents agree, and have
awarded me a score of 3.75/5.00.
o For 7 of the 10 courses that I have taught, 80%+ of respondents have agreed that I assess my
students relevantly and transparently; this is an issue mostly localized to a few courses.
o Organic Chemistry lab courses are an ongoing challenge. I am not in control of the lab
experiments themselves, the formats and/or requirements of the assessments (prelabs, postlabs
results/reports, formal lab reports, lab exams, etc.), and I do not have grading rubrics available to
me before submission deadlines (which students in this day and age have come to expect). While
many students in Organic Chemistry II Laboratory perceived me as “not helpful,” I must
somehow within these constraints come to an understanding with my future students; I am in
continuing conversations with my Department Chair and colleagues about how best to do this.
o Overall, I am always open to constructive new perspectives about fair assessments. That said, I
feel strongly that programs rooted in chemistry and biochemistry should carry some level of
challenge, and students should rise to this challenge with the appropriate work ethic.
 What is the accuracy of SET responses? Based on criteria that I use as “internal standards,” I feel
that respondents in agreement are ~3-14% lower than they should be, and that the scores are ~611% lower than they should be (at least at Carleton). I feel it important to consider this as a
possible correction factor before “jumping the gun” on quantitative SET responses.

4. Ongoing efforts and endeavors to improve and innovate my teaching
Not wanting to be complacent in my teaching, I am continually seeking out ways to improve and
bring in new innovations. In addition to working to improve issues that need to be addressed (e.g.
“teaching” and assessing in the Organic Chemistry labs), I have taken and am actively taking a number
of additional approaches to make my teaching widely accessible and appreciable to students. I present
several of these here.
4.1 Designing a biophysical laboratory
I have now taught two courses- Biophysical Techniques & Applications (Carleton), and
Biophysical Chemistry (Ursinus)- where I describe to a greater or lesser extent the methods used to
assess the structure, interactions and other properties of various biomacromolecules. Curiously, both of
these courses were lecture-only; neither had a laboratory component, which is unusual for a 3rdyear/junior-level course where foundational material is covered which would readily lend itself to
laboratory demonstration. Moreover, at Ursinus, BCMB majors are required to take a minimal number
of junior-level chemistry lab courses, and so these students will likely take Biophysical Chemistry
(BCMB-307) coupled with Laboratory in Physical Chemistry I (CHEM-309L), a lab course deeply
rooted in non-biological chemistry which is unfortunately scarcely-related. These circumstances- and
my students’ reactions to them- convinced me of the unequivocal need for a biophysical laboratory
component, relying upon physical principles and techniques (e.g. spectrophotometry, fluorometry,
calorimetry, electrophoresis, etc.) to explore biomacromolecular properties.
To that end, I successfully applied for a small internal teaching grant at Ursinus: the Teaching
and Learning Institute (TLI) Grants for Pedagogical Innovation and Experimentation, which has
provided funds to purchase reagents and other consumables needed to design and test some preliminary
experiments suitable for an undergraduate lab. I am working on this- in parallel to research- alongside
my undergraduate students over the Spring 2017 semester.


Samples of student comments relevant to the need for a biophysical laboratory:
Considering I know more techniques, the problem-solving skill has strengthened. (Biophysical
Chemistry)
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I think that the large amount of time spend on each topic was nice in a lot of ways in that it really
reinforced our knowledge in each subject. However, I think that the pace could have been quickened
and we could have been expected to do more learning on our own outside of class, and maybe
learned some extra techniques over the course of the semester. (Biophysical Chemistry)
I feel as though I have not learned a great deal beyond BCMB 351. We spent many classes on
information that we had already earned. The only new information was the techniques. (Biophysical
Chemistry)
I learned a lot about physical techniques and how they can be applied to biochemistry. My
knowledge of enzyme/inhibitor kinetics and macromolecular interactions was also strengthened.
(Biophysical Chemistry)

4.2 Using technology in (and out) of the classroom
4.2.1 Technology to directly enhance delivery of course material
It is a simple fact that 21st century students expect technology to be incorporated into their
courses. At the bare minimum, I have found it is highly appreciated- and in the long run, expected- that
lecture notes are presented via PowerPoint slides, and that these slides be uploaded to the appropriate
learning management system and made available for later study; things get a bit interesting when
students expect the slides to be made available before the lecture, especially when it is my first time
running through a course. As a supplement to my PowerPoint slides themselves, from teaching my first
course in Fall 2012 I included the use of a digital audio recorder, so that students would have the audio
of our lectures to accompany any review of their slides. I have also tried to incorporate videos (e.g. via
YouTube) into my courses when necessary and appropriate. There are some biochemical and
physiological phenomena that are very difficult to explain with the use of a blackboard/whiteboard and
static/motionless PowerPoint slides; concepts such as the electron transport chain (ETC) and ATP
synthetase need to be animated for students to properly visualize them. I have taken the time to vet
appropriate videos, in order to determine which one(s) students may benefit from the most.
4.2.2

Technology to communicate with students outside of the classroom
For a time, I also experimented with the use of social media to communicate with my students.
When teaching my first course, Immunochemistry, in Fall 2012, I set up a Facebook page for the course.
Students nowadays are inundated with emails pertaining to college/university logistics, course matters,
extracurricular activities, and much more, that they now tend to glaze over important emails amidst the
fray- assuming they read them at all. I wanted to try and find another means of communicating with my
students that would bypass their inundated email accounts; I therefore used the Facebook page as a way
of previewing their upcoming lectures, linking to relevant stories in the news, reminding them of
important deadlines, and more. Students in Immunochemistry responded very positively to the Facebook
page. The novelty of course Facebook pages began to inexplicably subside in the very next semester,
Winter 2013, in my first Signal Transduction course; by Toxicology in Fall 2013, that particular cohort
of students seemingly had little or no interest in the use of social media for educational purposes. Once I
began teaching as a contract instructor at Carleton in Fall 2014, I ceased any attempts at educationfocused social media. Carleton seemed to have an aversion to social media; during my graduate student
years (2004-2008) some professors had Facebook groups for their courses, but those had all disappeared
by 2014. I am unsure as to why, but I think there had been incidents of academic dishonesty perpetrated
via social media. I have not yet attempted to relaunch my use of social media to enhance my teaching at
Ursinus, but at some point I would like to once again try.
In the Fall 2015 semester, I also began using the chat functionality of the Moodle learning
management system to hold virtual office hours one night a week (e.g. Monday evenings from 9-10
pm). I had heard of the concept through a Chemistry faculty member at Carleton; essentially, this 1-hour
time slot guarantees students (the Fall 2015 edition of Biophysical Techniques & Applications, at the
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time) that I would immediately respond to any and all emails, and that I could instantly reply through
Moodle chat, in contrast to other times of the day when my electronic and in-person availability might
vary. This innovation was not met with high levels of interest; it mainly only served as a means of
asking last-minute questions on two distinct Monday evenings when there were exams scheduled the
next day. Otherwise, the innovation went largely unnoticed by that cohort of students.









Samples of student comments relevant to technology in (and out of) the classroom:
He came in prepared for a lecture and did put up his powerpoint and recorded lecture on canvas. He
also held a review session after the first exam. (Fundamentals of Biochemistry)
The Power Point slides, combined with the voice recordings of each class, make for the perfect study
tool. I've never had Power Points so thorough to study from. So, on that part, this was excellent.
(Biophysical Chemistry)
I really enjoyed his classes. He is extremy knowledgable and wellspoken. His expectations for the
course were very clear. He is very skilled at explaining the same concept in a number of ways
(graphs, demos, videos, etc.) so that we were always given enough tools to understand the material.
His class has been one of the most informative courses that I have taken at Carleton, and I am glad I
had the opportunity to take his course. (Biophysical Techniques & Applications)
Powerpoints were very detailed. (Signal Transduction)
YouTube videos on immunity were helpful. (Immunochemistry)
Great material! Liked the slides, and the way they were presented and how you recorded the lectures.
Twitter and Facebook pages were a plus! (Immunochemistry)
I really appreciated that you put the audio on Moodle, because it allowed me to more effectively
review lectures after class- especially because so much info was jammed into every lecture.
(Immunochemistry)

4.3 Participation in special teaching-focused groups
I have also participated in organized efforts to improve my teaching. One example is Teaching
Triangles, a program organized by the Purdy Crawford Teaching and Learning Centre (PCTLC) matches
together three Mount Allison faculty members; they visit each other’s classes and learn from each
other’s teaching. I am honoured to say that one of my Teaching Triangle partners from the Winter 2013
semester was Dr. Colin Laroque, a 3M National Teaching Fellow (Mount Allison’s 6th awardee,
overall), and I learned a great deal from him. Additionally, at the Canadian Society of Zoologists (CSZ)
Annual Meeting in May 2013, I attended the Teaching Symposium which included the presentations: 1)
“How curriculum re-design can facilitate the implementation of evidence-based teaching practices in
undergraduate biology” and 2) “Active learning in a large science course: the ‘Discovering
Biotechnology’ experiment,” and I took away important lessons from both seminars. I presented at the
2013 Association of Atlantic Universities Teaching Showcase, hosted by Mount Allison University in
October 2013, entitled “Signal Transduction: a small-class model for fully integrating learning and
assessment.” Here, I described how the teaching model I established in Signal Transduction for very
small undergraduate classes can be used to make assessment a part of learning, rather than being apart
from learning, and my presentation was well-received. Collectively, these activities demonstrate that I
am not only interested in maintaining my level of teaching, but rather I am always seeking to improve.
Currently, I am seeking to participate in a student-consultant program offered by the Teaching
and Learning Institute (TLI) at Ursinus over the Spring 2017 semester. Essentially, a third-party student
(i.e. one who you are not teaching) visits your class, observes interactions between yourself and your
students, and offers helpful and constructive feedback that might be used to improve your teaching;
ideally, I would like a student to visit my Organic Chemistry I Laboratory, and help improve my
interactions with students in a course where much is otherwise out of my control.
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5. Concluding remarks
Students have consistently highlighted these strengths over 8 semesters’ worth of SET:
 Amount of enthusiasm and work put into the course.
 Overall helpfulness and accessibility/availability (including outside class, office hours, etc.).
 Providing personalized feedback to midterms, assignments, oral presentations, and written projects.
 Technological innovations in (and out of) the classroom.
Simply put, I love to teach, and am pleased that my SET reflect this (e.g. ~87% of all
respondents agreed that I was enthusiastic about teaching their course). I will continue to fully
utilize these strengths highlighted above in future courses. I also continue to be receptive towards
constructive criticism for improving future courses; for instance, in the Fall 2015 edition of Biophysical
Techniques & Applications, I replaced weekly assignments with quizzes, due to constructive criticism
that arose from slow turnaround time for assignments in Fall 2014.
Arguably, my best SET thus far have been obtained from 4th-year courses (e.g. Methods in
Biochemistry, Signal Transduction, Immunochemistry). Many SET from several 3rd-year courses have
been very positive as well (e.g. Fundamentals of Biochemistry, Biophysical Chemistry, the Fall 2014
edition of Biophysical Techniques & Applications); indeed, students in Biophysical Chemistry were
critical that the pace of the course should be faster, not slower. For other 3rd-year courses (e.g.
Toxicology, the Fall 2015 edition of Biophysical Techniques & Applications), and 2nd-year courses (e.g.
Organic Chemistry II Laboratory), responses have been mixed. While I must perhaps be more cognizant
of the abilities of lower-year students and modulate my expectations, I nonetheless say this: I feel that
regardless of the year and scope of the course, a level of challenge must always be maintained,
especially in science. To that end, I focus on the positive precedents laid out by my own past students:
 “Not only has it opened my eyes to research, but your enthusiasm has also made me seriously
consider a career in academia!” (Biophysical Techniques & Applications)
 “If it was possible to do again, do it.” (Toxicology)
 “Dr. Dieni encouraged understanding of concepts over memorization.” (Toxicology)
 “We each really took a personal stake in our own learning. It was great.” (Signal Transduction)
 “Really liked how he went over midterms in his office after. Explained marks/prompted us to
think. Keep doing this!” (Immunochemistry)
 “He is very interested in the topic, and follows up INCREDIBLY thoroughly with questions. This
is a big asset, many teachers don’t listen to people and just ramble.” (Immunochemistry)
Having already taught several different courses, each with very different student audiences,
perhaps the most important lesson I have learned so far is to remain acutely aware that regardless of new
innovations, self-improvement, and continual efforts, there are nonetheless uncontrollable factors that
will cause SET to have a certain range or distribution:
 Definitely the top 3 professor! You made the lecture super clear, even the students without
biochemistry background information could understand.
 So far my favorite method of teaching applied at Mount Allison.
 One of the best professors I have had in my years at Carleton!
 I would never take another course with him again.
 He is the worst prof in my 4 years here.
 Overall just a bad instructor […].
This does not suggest discounting or evading future SET, but instead remaining steadfast that
even while striving to improve my teaching, I will continue to uphold my personal standards and
teaching philosophy. There are many unique quirks and paradoxes inherently associated with teaching,
but this is also why I personally began teaching and why I cannot imagine a future without it.
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Congratulatory letter regarding 2016 Capital Educators’ Awards win – Dr. Peter Ricketts, Provost
and Vice-President (Academic), Carleton
Nomination form, 2016 Capital Educators’ Awards – Anna M. Koudrina, then-alumna, Biochemistry
and Biotechnology, Carleton
Nomination form, 2016 Capital Educators’ Awards – Timothy M. Garant, then-3rd-year
undergraduate, Biochemistry and Biotechnology, Carleton
Nomination letter, 2014 JEA Crake Teaching Award in the Faculty of Science – Neal I. Callaghan,
then-4th-year honours in Biochemistry, Mount Allison
Nomination support letter, JEA Crake Teaching Award in the Faculty of Science – Michael A.
Kairiss, then-4th-year major in Chemistry, Mount Allison
Nomination support letter, JEA Crake Teaching Award in the Faculty of Science – Garett J. P. Allen,
then-3rd-year major in Biochemistry, Mount Allison
Nomination support letter, JEA Crake Teaching Award in the Faculty of Science – Dr. Tyson J.
MacCormack, then-Assistant Professor in Chemistry and Biochemistry; recipient of 2013 Crake
Teaching Award in Science
Nomination support letter, JEA Crake Teaching Award in the Faculty of Science – Dr. Colin P.
Laroque, Professor in Soil Science, University of Saskatchewan; recipient of 2013 3M National
Teaching Fellowship
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To the Selection Committee for the 2OL4llACrake Teaching Award in the Faculty of Science,

this
In recognition of the scholastic encouragement of Dr. Chris Dieni I would like to submit
of
letter in support of his nomination for the 2oL4 t.E.A. Crake Teaching Award in the Faculty
a
As a third year biochemistry honours student it is easy to recognize that achieving
Science.

difficult task More
strong understanding of how chemical processes affect living organisms is a
some point to do so
often than naught, those who study such processes are driven or inspired at
a quality education
by some source. During my third year I have had the opportunity to receive
from Dr. Chris Dieni in toxicology and signal transduction. His passion and extraordinary

manner to those
knowledge of the topics allow him to project information in a clear and concise
not only is clear
around him. Chris is capable of explaining complicated material in a fashion which

qualities
to students but also challenges them to explore the topics in greater detail. While these
offers to students is
are indispensable in the art of educating, the greatest quality which Dr. Dieni

Inspiration in the
his natural ability to inspire those around him both in and out of the classroom.
but also through his
class comes from not only the stimulating environment set by Dr. Dieni
every lecture and
engagement of students in the learning process. Questions are integrated into
pull students to expand on their current knowledge in a method of discovery-based education
of modern
which has strongly encouraged myself, and others, to look into the deeper details

biochemistry.
which not
The ability to perpetuate inspiration and appreciation to students is something
experiencing times
all individuals are capable of. I feel that the root of inspiration originates from
past year that I have got
of involvement, encouragemen! and challenge from an educator. over the

well. During
to know Chris I,ve made these connections not only in the classroom but outside as
with him
this time I have frequently found myself discussing various aspects of biochemistry
all questions to the
outside of class. When approached Chris is always enthusiastic and answers
get the answer' By
best of his ability in a clear and concise way but also makes you work to
to
allowing students to use their own knowledge, with the help of some friendly encouragemenL
how to critically think
answer their ov,rn questions doesn't simply teach them the answer but also
class I expected to
As a personal example, when picking up a midterm exam for Chris'toxicology
normally does' To my
simply go to his office, retrieve my midterm exam, and take my leave as one

ii
surprise, Chris strongly encouraged me to take a seat and proceeded to run through the entire
exam asking me to expand on my incorrect answers. Although the process required his own time
and troubles, he guided me through the exam and made sure I understood not only the proper

concepts and material, but additional knowledge which would help me in the future outside of the
classroom. Using the exam material as a scaffold Chris challenged me to anticipate what I thought
the next step of a given process would be or what kind of organismal effect a previously

mentioned toxin may produce. These questions, among many others, pushed me to use previous
knowledge and critical thinking to develop an answer and inspired me to reach new levels of
academic standing. In fact, not only did it drive myself to learn, but it gave me the encouragement

to teach friends and family in hopes that I too would be capable of inspiring them. It is this
superlative quality of Chris which has given me the foothold in my education and moved me
increasingly toward a career in medicine. As fim Henson once stated, "[Kids] don't remember what
you try to teach them. They remember what you are." While I will not forget what Chris has taught
me in class, I

will certainly not forget the professor who gave me the inspiration to reach new

heights. I am grateful to have experienced Chris as a professor and mentor during my studies and
hope that he continues to educate, and inspire, the future generation.

Regards,

GarettAllen

/:"'#l'lri*

B. Sc. (Hons.) Biochemistry,2014, Mount Allison University

Christopher Anthony Dieni
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Physical Chemistry for the Life Sciences (BCMB-307), Fall 2016
Midterm Exam 2
Name:

1

Please write legibly; illegible answers may receive fewer points if details cannot be
deciphered. Answer all questions. Judge your time wisely.
This exam is worth a total of 50 points. The point values for each question are indicated.
You are involved in a research project investigating the interaction of mitogen activated
protein kinase kinase 4 (MAP2K4), a signaling enzyme with a purported role in prostate cancer,
and staurosporine, a purported anticancer compound.

MAP2K4

Staurosporine

1. To investigate the interaction between this protein and drug via thermodynamic approaches,
it is necessary to understand fundamentals of protein thermodynamics. Interaction energies
(U) between noncovalent bonds in folded proteins were previously calculated.
a) When considering changes in Gibbs free energies (ΔG = ΔH – TΔS), to which parameter is U
most directly related, and why? What can be “simplified” when considering biomolecules in
aqueous solution? 5 points

b) What is “entropy?” Thinking generally about entropy about the folding of
biomacromolecules and/or the binding of smaller ligands, which common molecule can
profoundly affect changes in entropy? How? 2 points

Physical Chemistry for the Life Sciences (BCMB-307), Fall 2016
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2. Before you can assess the MAP2K4-staurosporine interaction, it is necessary to first identify
the forces in MAP2K4 alone.
a) A folded protein, including MAP2K4, typically has a negative Gibbs free energy (ΔG = -ve)
relative to an unfolded protein. Is this favourable or unfavourable? 1 point

b) Despite folded MAP2K4 having an overall ΔG = -ve, it is nonetheless not a large value. A
number of factors, including both enthalpy and entropy, contribute both favourably and
unfavourably to the ΔG of folding. Identify these factors (1 point), and explain why they are
favourable or unfavourable (2 points; providing an example of what they mean might help).
You can use the blank diagram below to guide you, but you need not annotate it; you can
provide a freeform answer if you prefer. 9 points total

c) For many processes that are unfavourable or nonspontanoues (ΔG = +ve), what can be done
to drive the process forward? Why might this not help in the case of macromolecular
folding? 2 points

Physical Chemistry for the Life Sciences (BCMB-307), Fall 2016
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3. You decide to begin by using the calorimetric technique, differential scanning calorimetry
(DSC), to assess the interaction between MAP2K4 and staurosporine.
a) Briefly explain how DSC works (3 points). What parameters can be obtained and/or
calculated, and what do they mean (8 points)? You can use the blank diagram below to guide
you, but you need not annotate it; you can provide a freeform answer if you prefer. You are
advised to first focus on the application of DSC to a single biomolecule before you focus on
the use of DSC to study interactions. 11 points total

b) Now, taking into account your answer for 3a, explain how DSC can be applied to studying
protein-ligand interactions such as those between MAP2K4 and staurosporine (e.g. starting at
a concentration of 1 μM at staurosporine). Which parameter(s) might change? 3 points

c) Even if you were to restrict yourself to a single prospective drug (e.g. staurosporine), what
might be limiting about focusing on calorimetric parameters and the use of a DSC
instrument? 2 points

Physical Chemistry for the Life Sciences (BCMB-307), Fall 2016
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4. To complement your DSC approach, you also include the use of isothermal titration
calorimetry (ITC).
a) As you did with DSC in 3a, briefly explain how ITC works (3 points). What parameters can
be obtained and/or calculated, and what do they mean (10 points)? You can use the blank
diagram below to guide you, but you need not annotate it; you can provide a freeform answer
if you prefer. 13 points total

b) ITC curves, like the one above, can yield binding mechanisms that are exothermic (i.e. ΔH =
-ve) but it is also quite possible and common to have endothermic binding (i.e. ΔH = -ve).
Endothermy is typically regarded as less favourable (i.e. drawing energy into the system
from its surroundings) in contrast to exothermy. How is it possible to have endothermic
binding, yet for the process to be still favourable overall, i.e. for KB to be a number greater
than 1? Hint: look at the structure of staurosporine on page 1 and think of the interactions
necessary when free, vs when bound to MAP2K4. 2 points

Physical Chemistry for the Life Sciences (BCMB-307), Fall 2016
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Formulae that might be of interest
ΔU = Δq – Δw
Δw = pΔV
ΔH = ΔU + pΔV + VΔp
ΔH = Δq – Δw + pΔV + VΔp
ΔH = Δq – pΔV + pΔV + VΔp
ΔH = Δq + VΔp
ΔG = ΔH – TΔS
ΔHm = ∫C dT
KB = [AB]/([A][B])
KB = Υ/((1- Υ)([titrant]))
KD = ([A][B])/[AB]
ΔG = -RTlnKB
ΔG = RTlnKD
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Fundamentals of Biochemistry (CHEM-347), Fall 2016
Midterm Exam 2
Name:

1

Please write legibly; illegible answers may receive fewer points if details cannot be
deciphered. Answer all questions. Judge your time wisely.
This exam is worth a total of 100 points (not including any bonus points). The point values
for each question are indicated.

1. Identify each of the following components of a typical protease catalytic core, and their roles.
Note that in this instance the catalytic triad has been broken down into its component amino
acid sidechains. (10 points)
Component

Identity

Role

Terms to be used:
Aspartate | Binds sidechains adjacent to scissile bonds | Coordinates proton acceptor/donor &
stabilizes cationic form | Histidine | Nucleophile | Oxyanion hole | Proton acceptor/donor | Serine
| Specificity pocket | Stabilizes oxyanion of tetrahedral intermediates
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2. While chymotrypsin, trypsin, and elastase are all related proteases, what can you say about
their respective substrates? Justify each answer with help from the diagram below. (6 points)

3. Briefly define the following. (5 points total; 1 point for each definition)
a) Competitive inhibition:

b) Noncompetitive inhibition:

c) Uncompetitive inhibition:

d) Irreversible inhibition:

e) Allosteric inhibition:

4. Protein phosphorylation is the most prominent form of covalent modification in eukaryotes.
a) What are the three most commonly phosphorylated amino acid side chains? (3 points)

b) Which enzymes catalyze phosphorylation and dephosphorylation (specify each). (2 points)

c) Provide two reasons why phosphorylation and dephosphorylation of proteins are catalyzed
by two completely different enzymes and/or in two completely different steps (2 points).
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5. Below is a hyperbolic activity-substrate relationship (Michaelis-Menten plot) for an enzyme.

a) On the plot, label both axes and all other parameters of interest. (5 points)
b) Charles isolates a carbon-capture enzyme that has a kcat of 0.010 M s-1 and a Km of 0.25 mM.
However, Eric engineers a “better” enzyme with an astounding kcat of 0.040 M s-1 and a
relatively low Km of 1 mM. Should Charles be embarrassed? Justify your answer and show
any appropriate work. (5 points)

c) How would the activity-substrate relationship an allosteric enzyme compare to the
Michaelis-Menten plot above? Why would the shape differ? (3 points)

d) To what part of an enzyme’s structure would an allosteric inhibitor bind? Briefly, how does it
affect the enzyme’s properties? (3 points)

e) Imagine an allosteric inhibitor that is not structurally similar to the enzyme’s substrates
and/or products, but rather is a downstream metabolic product. What would be the rationale
of having that downstream product allosterically inhibit the upstream enzyme? (2 points)
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6. Observe the reaction coordinate diagram for an enzyme-catalyzed reaction below.

a) Within the context of this diagram, how does an enzyme catalyze a biochemical reaction?
Why would this reaction not proceed without enzyme? (3 points)

b) Is the reaction depicted in the diagram endergonic or exergonic? Justify. (2 points)

c) How can enzyme levels, [E], be manipulated in order to turn an endergonic reaction into an
exergonic reaction, or an exergonic reaction into an endergonic reaction? Justify. (3 points)

d) The reaction coordinate diagram above represents the reaction:
A + B ⇌ C+ D
At equilibrium, the ratio of substrates to products is 2 to 1. Using a temperature of 25 °C,
calculate the ΔG°’. (3 points)

e) Under cellular conditions, the reaction in d) has a ratio of substrates to products that is 9 to 2.
Using the same T, calculate the ΔG under these cellular conditions. (5 points)
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7. Below you will find the mechanism of the catalytic cycle for chymotrypsin. A total of twenty
(20) details have been deleted. These may include anything from an atom, a larger molecular
structure, electron-arrows, protein structural features, or more. Annotate the mechanism so
that all details have been restored. (10 points; each detail is worth 0.5 points)

Fundamentals of Biochemistry (CHEM-347), Fall 2016
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8. ATP drives otherwise-unfavourable reactions forward via phosphoryl hydrolysis and transfer.

a) What are the four (4) factors that determine the phosphoryl transfer potential of ATP and
other energetic phosphate-containing molecules? Briefly explain each. (8 points)

b) What is meant by saying that phosphate-containing molecules are ubiquitous in energetic
processes because they are “kinetically stable yet thermodynamically unstable?” (4 points)

c) A ⇌ B is endergonic with ΔG°’ = 20 kJ mol-1. If hydrolysis of the γ-phosphate of ATP is
exergonic (ATP  ADP + Pi ; ΔG°’ = -30.5 kJ mol-1), show how ATP hydrolysis can be
coupled to drive A ⇌ B. Include the net ΔG°’ of the coupled reaction. (4 points)

d) Because ATP is the cellular energy currency it is necessary to tightly regulate ATPconsuming processes. Protein kinase A (PKA) consumes ATP to transfer its γ-phosphate to a
target protein for covalent modification. Explain how the catalytic activity of PKA is
specifically inhibited and ultimately overcome when appropriate. (6 points)

Fundamentals of Biochemistry (CHEM-347), Fall 2016
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9. That are thousands of metabolic steps and pathways in an organism, but actually they are all
comprised of six (6) types of reactions. Name them. (6 points)

Bonus! (Up to 6 points total) Identify as many of the covalent modifications below as you can.

Some helpful formulae and constants
1 °C = 274.15 K
R = 8.3143 J K-1 mol-1
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Methods in Biochemistry (BIOC 4001), tutorial section (section A)
Winter 2016
Syllabus
Instructor:
Tutorial
time:
Tutorial
room:
E-mail:

cuLearn:

Office:

Phone:
“Office”
hours:

Course
description:

Prerequisite:
Textbook:
Attendance:

Running
time:

Coordinates and important times
Dr. Christopher Anthony Dieni
Friday mornings, 8:35 to 10:25 am
Southam Hall (SA) 409
christopher.dieni@carleton.ca
I will usually reply within 12 hours or, during busy times, within 24 hours;
if you have not received a reply within 36 hours please try emailing again.
https://culearn.carleton.ca/moodle/course/view.php?id=61750
All PowerPoint lecture slides, notes, peer-reviewed publications, and other
literature required for this course, and potentially other resources will be
available on our cuLearn page.
No permanent office
4th (424, 431, 438) and 5th (502, 503, 507) floors of Steacie Building are
where I tend to be. More efficient to contact me first if you plan to visit
instead of trying to track me down.
613-520-2600 x3677
Note: there is no voice mail, you cannot leave messages.
Ideally immediately after the tutorial
Please let me know in advance if you will be coming (see above issue re:
no permanent office).
For other possible days and times to meet in-person, contact me directly.
General course information
This course will explore select methods used to study biological
macromolecules, their interactions, their use as tools, and the processes they
regulate. This course is characterized as biochemistry (i.e. BIOC) but you will
note that concepts are derived from a variety of disciplines including
biochemistry, biophysics, molecular biology, and cell physiology; be prepared
for a high level of interdisciplinarity.
Practical Biochemistry (BIOC 3006)
None
Attendance is not mandatory but is strongly encouraged. Every effort will be
made to upload course materials (e.g. PowerPoint slides, digital audio lecture
recordings, etc.) to Moodle, but there is neither guarantee that this occur nor
obligation to do so. Students are responsible for all concepts presented in
tutorials and all independent readings (e.g. essential readings), regardless of
whether or not they attend tutorials.
Tutorials are scheduled from 8:35-10:25 am (110 min). For classes longer than
75 min (e.g. a 170 min evening class), I would ideally want to have a 10 min
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break. However, for a 110 min morning class, in lieu of having a midpoint
break (e.g. ~50 min material, 10 min break, ~50 min material) that may derail
teaching momentum, every effort will be made to end class by 10:15 am
instead of 10:25 am, shortening the class to 100 min to account for a break, but
keeping momentum throughout.
Grading and assessments
Assessment
Lab portion (see further description below)
Midterm I
Midterm II

Weight
Date
60%
Throughout
20%
February 26th, 2016
20%
April 8th, 2016

The lab portion of this course and its associated assessments (i.e. lab reports,
Lab
presentations, assignments, lab exam, etc.) counts for 60% of your grade for
portion of
your grade: BIOC 4001. All assessments in the lab portion of the course, and the 60% of
your overall course mark associated with it are under the jurisdiction of the
laboratory coordinator.
Both midterm exams (each worth 20% individually; collectively worth 40% of the
Exams:
course mark) will consist of multiple-choice and freeform answer questions of
varying length (e.g. short-answer, long-answer), over a timed 90-min period. You
are permitted access to any and all materials and resources including electronic
devices (to minimize paper). The midterms are cumulative.
The following is fair game for the midterms:
 Anything said in lectures
 Anything written on PowerPoint slides
 Anything in the “essential readings” on cuLearn
 Anything in the lab manual or equivalent lab handouts (e.g. experiment by
experiment documents)
You do not need to pass both midterms to pass the course, but you do need to
write both of them; you are not allowed to skip one (or both) of the midterms
simply because you have calculated that you will pass the course either way.
Both of the midterms will be counted; there will not be any allowance for
counting the “better” of the two midterms for the entire 40%, or for alternatively
distributing the weight of the midterms to any degree.

Missed Exams:

Academic

Additional important information
A student who misses a midterm due to health reasons (e.g. illness,
pregnancy) or other circumstances (e.g. religious, bereavement) beyond their
control must notify me within 5 working days of the missed midterm. The
student’s petition to be excused from a midterm must be accompanied by: 1)
a medical certificate clearly stating that the student was seen by a doctor on,
or prior to, the date of the exam and was medically incapable of writing the
exam at the appointed time, or 2) other official documents indicating that the
student’s absence was due to circumstances beyond their control.
The Paul Menton Centre for Students with Disabilities (PMC) provides

Methods in Biochemistry (BIOC 4001), tutorial section (section A) – Winter 2016
Christopher Anthony Dieni – christopher.dieni@carleton.ca

3

accommodations services to students with Learning Disabilities (LD), psychiatric/mental
for students with health disabilities, Attention Deficit Hyperactivity Disorder (ADHD),
Autism Spectrum Disorders (ASD), chronic medical conditions, and
disabilities:
impairments in mobility, hearing, and vision. If you have a disability
requiring academic accommodations in this course, please contact PMC at
613-520-6608 or pmc@carleton.ca for a formal evaluation. If you are
already registered with the PMC, contact your PMC coordinator to send
me your Letter of Accommodation at the beginning of the term, and no
later than two weeks before the first in-class scheduled test or exam
requiring
accommodation
(if
applicable).
After
requesting
accommodation from PMC, meet with me to ensure accommodation
arrangements are made. Please consult the PMC website for the deadline to
request accommodations for the formally-scheduled exam (if applicable).
Plagiarism is the use of another person’s work, presented as your own,
Plagiarism:
without citing or otherwise crediting the original source of that other
person’s work. When you take a paragraph, a sentence, a figure, or any
fragment at all of another person’s work without citing them, and place it
into your own assignment or term project, this constitutes plagiarism. This is
considered a very serious offence, and is subject to university policy
regarding Instructional Offences (see the Undergraduate Calendar, section
on
Academic
Integrity;
http://calendar.carleton.ca/undergrad/regulations/academicregulationsoftheu
niversity/acadregsuniv14/). Any instances of plagiarism in this course will
be fully and aggressively pursued.
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Winter 2016 semester schedule
Lab
Date
(Tue)
Jan 5
Jan 12

Jan 19

Experiment

Report
Due
No lab

Orientation
Exp 1 –
Fluorescence
Spectroscopy and
Binding Kinetics
Exp 2A – Affinity
Purification

Exp 2B – Affinity
Purification
Exp 3A –Isolation of
Ribosomal Proteins

Feb 2

Exp 3B – Isolation
of Ribosomal
Proteins
Exp 3C – Isolation
Report
of Ribosomal
2
Proteins
Winter break

Feb 16
Feb 23

Mar 1

Exp 3D - Isolation
of Ribosomal
Proteins
Exp 4 – ELISA

Tut
Date
(Fri)
Jan 8
Jan
15

Jan
22

Jan 26

Feb 9

Report
type

Report
1

Formal

Jan
29

Feb 5

Formal

Report
3

In lab

Report
4

In lab

Feb
12

Topics

No tutorial, but you must watch introductory video
Extrinsic fluorescent dyes as Essential reading: Hawe et al.
tools for protein
2008 (before class)
characterization,
Advanced reading: Gasymov
solvatochromism,
and Glasgow 2007
competition
Pull down purification,
Essential reading: Kaleka et
affinity-based interactions
al. 2012 (before class; watch
video too), Bailey et al. 2012
(before class; watch video
too)
Advanced reading: GE
Healthcare Affinity
Chromatography guide
Protein purification and
Essential reading: Burgess
yield calculations,
2008 (before class)
quantitation, detection,
Advanced reading: Ernst and
Zor 2010 (watch video too),
Chevalier 2010
Density gradients,
Essential reading: Gandin et al
ultracentrifugation
2014 (before class; watch
video too)
Protein extraction,
Essential reading: Jiang et al
precipitation
2004 (before class)

Feb
19
Feb
26
Mar 4

Notes

Winter break
Midterm 1 (20%)

Enzyme-linked
immunosorbent assay
(ELISA)

Mar 8

Exp 5A –
Electrophoretic
Mobility Shift Assay
(EMSA)

Mar
11

Gel electrophoresis,
electromobility shift assay
(EMSA), NFκB

Mar
15

Exp 5B –
Electrophoretic
Mobility Shift Assay
(EMSA)
Exp 6 – In vitro
Translation
Project presentations

Mar
18

DNA-protein interaction
assays compared

Mar
22
Mar
29

Apr 5

Report
5
Report
6

Lab exam

Formal
Informal

Mar
25
Apr 1

Apr 8

Essential reading: Gan and
Patel 2013 (before class)
Advanced reading: Gibbs
Corning ELISA technical
bulletin
Essential reading: Hellman
and Fried 2007 (before class),
Holden and Tacon 2011
(before class)
Advanced reading: Hayden
and Ghosh 2012
Essential reading: Dey et al.
2012 (before class)

No tutorial – Good Friday, statutory holiday, university closed
Cell-free protein expression

Essential reading: Zeenko et
al. 2008 (before class)
Advanced reading:
Rosenblum and Cooperman
2014.
Midterm 2 (20%)

Signal Transduction (BIOC 4031), Winter 2014
Presenter:
Date:

Presentation #3 grading

Topic:

Question/Aspect
What is your target protein and its typical role in metabolism and
physiology?
What is the PTM involved, and the effect of that PTM on your target
protein
What is the modifying enzyme catalyzing this PTM? What is the
demodifying enzyme?
What is the metabolic or physiological event that is triggering this PTM?
In general, what is the effect of this PTM on this target protein at the
biochemical, cellular, organ, and systemic levels?
From a signaling standpoint, what is going wrong in this pathology?
Track the upstream signals that are dysregulated as far back as you can
trace them, until they function normally again.
Due to the dysregulated signals, how are the functions of your target
protein(s) consequently being adversely affected?
In general, what the effect of this dysregulation of your target protein(s),
and their adversely-affected functions, at the biochemical, cellular, organ,
and systemic levels?
It stands to reason that the signaling enzymes which are dysregulated in
your pathology have more than a single target protein besides the one or
few target(s) that you are mainly focusing on; briefly, what other proteins
are being affected as a result, and does that serve to exacerbate your
pathology?
Focusing on signal transduction aspects, what are any existing or
potential therapeutics for your pathology? How are they working,
mechanistically, to restore original function or compensate for altered
function of your dysregulated target proteins(s)?
Visuals
Signal transduction diagram
Given the complexity, depth and breadth of this presentation, was it
structured in a coherent and easily-understandable manner?
Total and final grade (out of 25)
Overall comments

Points
awarded

Comments

Signal Transduction (BIOC 4031), Winter 2014

Presentation #3 grading

Grading scheme
Question/Aspect
What is your target protein
and its typical role in
metabolism and
physiology?

What is the PTM involved,
and the effect of that PTM
on your target protein

What is the modifying
enzyme catalyzing this
PTM? What is the
demodifying enzyme?

Poor (0 points)
It is left totally
unaddressed or
unclear what
your target
protein’s role in
metabolism and
physiology is
It is left totally
unaddressed or
unclear the PTM
is and/or what the
result of that
PTM is
It is left totally
unaddressed or
unclear what the
enzymes are

What is the metabolic or
physiological event that is
triggering this PTM?

No example is
provided

In general, what is the effect
of this PTM on this target
protein at the biochemical,
cellular, organ, and
systemic levels
From a signaling
standpoint, what is going
wrong in this pathology?
Track the upstream signals
that are dysregulated as far
back as you can trace them,
until they function normally
again.

No mention of
the outcome of
this protein being
regulated is made

Due to the dysregulated
signals, how are the
functions of your target
protein(s) consequently
being adversely affected?

No mention is
made of the
effect on target
protein function

No mention is
made of the
divergence point
between healthy
and pathological
signaling

Fair (1 point)
Some basic aspect of
your target protein’s
role is addressed

Good (2 points)
Your target protein and its
role are very clearly and
unequivocally defined

The PTM is
addressed and a
moderate, yet not
perfectly clear,
effect of the PTM is
presented
One of the two
enzymes (either the
modifying or the
demodifying) is
indicated
A brief but unclear
explanation of
event(s) is given

The undisputed role of the
protein before and after PTM
are explained

It can be generally
inferred what the
repercussions are in
the grand scheme of
physiology
A general idea is
being presented of
where things may be
going wrong, but it
isn’t entirely clear
what that is

A general idea of the
effect on target
protein function is
given, but remains
unclear

Both of the modifying
enzymes are clearly
addressed

A clear physiological
situation, which necessitates
the PTM of your target
protein and all its effects, is
presented
It is made explicitly clear
what the outcome of this
protein regulation is

A specific locus is identified
(a receptor, a ligand, a
kinase, a phosphatase, a
structural subunit, etc.) and
the problem is also outlined
(a point mutation, a deletion,
a gene rearrangement, an
inflammatory stimulation, an
overproduction in receptor
ligand, etc.). Even if the
cause is “not clearly
understood,” at the very
least, pervasive theories in
the literature are presented
An excellent description of
the effect on target protein
function is given, and is very
well-compared to the healthy
state (more active, less

Signal Transduction (BIOC 4031), Winter 2014

In general, what the effect
of this dysregulation of
your target protein(s), and
their adversely-affected
functions, at the
biochemical, cellular,
organ, and systemic levels?
It stands to reason that the
signaling enzymes which
are dysregulated in your
pathology have more than a
single target protein besides
the one or few target(s) that
you are mainly focusing on;
briefly, what other proteins
are being affected as a
result, and does that serve
to exacerbate your
pathology?
Focusing on signal
transduction aspects, what
are any existing or potential
therapeutics for your
pathology? How are they
working, mechanistically, to
restore original function or
compensate for altered
function of your
dysregulated target
proteins(s)?
Visuals

Signal transduction
diagram

Presentation #3 grading
active, binds more tightly,
binds more weakly, “on” in
healthy versus “off” in
pathological, etc.)
It is made explicitly clear
what the outcome of this
protein dysregulation is at all
levels, biochemical, cellular,
organ, and systemic

No mention of
the outcome of
various levels is
made

It can be generally
inferred what the
repercussions are in
the grand scheme of
physiology

No other target
proteins are
raised

Some ancillary
effects are
mentioned, but
without referring to
specific proteins, nor
tracing their
regulation back to
the divergence point
between the healthy
and pathological
state

Specific ancillary proteins
are identified, along with
how their altered functions,
and how these tie into the
primary pathology. This
needn’t be overly long, but it
does need to be stated

No potential
therapeutics are
described

Potential
therapeutics are
described, along
with their general
effect, but their
mechanism of action
remains largely
unclear

Potential therapeutics are
described, along with their
target, their mechanism of
action, and the effect of their
mechanism on correcting or
compensating for the
pathology

Barely any slides
to speak of in this
presentation

Slides are provided
throughout the
presentation, but
don’t do very much
to add value; no
figures are provided
to enhance
visualization and
facilitate a greater
understanding
A diagram of the
corresponding
signaling pathway is
presented

Slides are rich with visuals,
greatly enhance the
presentation, and facilitate a
much greater understanding
than if they had not been
used at all

A diagram of the
corresponding
signaling
pathway is not
presented

A diagram of the
corresponding signaling
pathway is present and a
diagram is presented for the
pathological state- either
drawn specifically for the
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Given the complexity, depth
and breadth of this
presentation, was it
structured in a coherent
and easily-understandable
manner?

No (0 points)

Presentation #3 grading
pathological state or
annotated appropriately from
the healthy state
Yes (1 point)
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Online presentations for Toxicology (BIOC 3991), Fall 2013 semester
Note: unfortunately there is no guarantee that any given presentation works- students were only
required to keep them available until the end of the Fall 2013 semester
Toxin
Acetaminophen
Allopurinol
Amoxicillin
Arsenic
Benzene
Beryllium
Bisphenol A
Bortezomib
Cadmium
Caffeine
Carbon tetrachloride
Carboplatin
Chloroform
Cialis
Cocaine
Codeine
Cyclophosphamide
Cyclosporin
Dianabol
Ecstasy
Estrogen
Flunitrazepam
Fructose
Fullerene
Gentamycin
Glyceryl trinitrate
Gold nanoparticles
Heroin
Juglone
Ketamine
Lithium carbonate
m-dinitrobenzene
Microcystin-LR
Minoxidil
Morphine
Naphthalene
Nicotine
Oxaliplatin
Phosgene
Polystyrene nanoparticles
Prunasin
Silver nanoparticles
Tacrine
Testosterone
Titanium oxide nanoparticles
Vitamin A
Vorinostat

Route of entry
Oral
Oral
Oral
Respiratory
Respiratory
Respiratory
Oral
Intravenous
Respiratory
Oral
Respiratory
Intravenous
Respiratory
Oral
Respiratory
Oral
Intravenous
Oral
Oral
Oral
Oral
Oral
Oral
Respiratory
Intravenous
Oral
Respiratory
Respiratory
Intradermal
Oral
Oral
Respiratory
Oral
Oral
Intravenous
Respiratory
Respiratory
Intravenous
Respiratory
Oral
Oral
Intravenous
Oral
Intramuscular
Intradermal
Oral
Oral (as Zolinza tablet)

Target
Hepatocytes
Erythrocytes
Hepatic bile ducts
Hepatic vascular endothelium
Bone marrow
Pulmonary vascular endothelium
Prostate peripheral zone
Sensory neurons
Renal epithelium
Sinoatrial node
Hepatocytes
Ovaries
Renal epithelium
Lumbar myocytes
B lymphocytes
Hepatocytes
T lymphocytes
T lymphocytes
Hepatic sinusoids
Hypothalamic neurons
Hepatocyte
Parvocellular neurosecratory cells
Hepatocytes
Alveolar epithelium
Myocardium
Cardiac endothelium
T lymphocytes
Limbic neurons
Peripheral lymphocytes
Limbic neurons
Pituitary gland
Testes
Hepatocytes
Myocardium
Hepatocytes
Erythrocytes
Hepatocytes
Colinic epithelium
B lymphocytes
Gut lumen
Motor neurons
Kupffer cells
Hippocampal neurons
Testes
Dorsal root ganglia
Hepatocytes
T lymphocytes

Link
http://bit.ly/17VXqgh
http://bit.ly/1g3Ny9C
http://bit.ly/1aEP54T
http://bit.ly/1jtejE0
http://bit.ly/1g30lZM
http://bit.ly/IkqA1z
http://bit.ly/1e7xMcg
http://bit.ly/1bcjb1d
http://bit.ly/1iBNU9u
http://bit.ly/17UGvL1
http://bit.ly/1eaglYT
http://bit.ly/1h5wYsM
http://bit.ly/1beuuGo
http://bit.ly/1i1YOHY
http://bit.ly/17zAS7R
http://bit.ly/18v9Waf
http://bit.ly/19OiIw2
http://bit.ly/18eA6QB
http://bit.ly/1doGAON
http://bit.ly/I57MUm
http://bit.ly/18dWfyB
http://bit.ly/1g2Y6Wo
http://bit.ly/17YwJrb
http://bit.ly/1baPr4R
http://bit.ly/1bIGvP9
http://bit.ly/17N0LU7
http://bit.ly/1bbX8YA
http://bit.ly/I0lpV5
http://bit.ly/1aEN2NX
http://bit.ly/1g3Hvln
http://bit.ly/1aCgCnh
http://bit.ly/1h7CA5T
http://bit.ly/1h7AXFj
http://bit.ly/IHEc8i
http://bit.ly/1jodyMt
http://bit.ly/1g2YlAW
http://bit.ly/1aMxyqy
http://bit.ly/1cSybOB
http://bit.ly/17C1J39
http://bit.ly/I0I5Ek
http://bit.ly/1dpGIxA
http://bit.ly/18UlG2u
http://bit.ly/1h82Rko
http://bit.ly/I9PRwm
http://bit.ly/1bcFjZv
http://bit.ly/17PXq6I
http://bit.ly/1h7ZTwz
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Warfarin
Yasmin

Oral
Oral

Blood
Blood vasculature

http://bit.ly/17Bs5SW
http://bit.ly/1e7Jtjt

