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Program Strengths 

The Department of Biochemistry has created undergraduate learning opportunities that should be used as exemplars for other 
institutions. Both programs are thoughtfully organized to build student skills, and provide an exemplary environment that allows students 
to engage in authentic, experiential learning opportunities at multiple learning levels. Much effort has also been extended by excellent 
teaching-focused academic staff to provide students with international directed-research projects that add much value to their 
undergraduate programs of study. The Department of Biochemistry’s undergraduate programs have an inspiring mission to train 
students to be scientists, communicators, and scholars, and a commitment to a research-intensive undergraduate experience. 

Program Structure 

Recommendations Response by the Department of 
Biochemistry 

Response by the Faculty of Science 

Discontinue the Specialization program in 
biochemistry since it cannot be easily 
distinguished from the Honors program. 
 

The Department fully agrees with 
this recommendation. We are in the 
process of a major BSc renewal with 
the Faculty of Science, and we 
intend to merge the Specialization 
program with the Honors program. 

The Faculty of Science agrees and will 
support the Department in carrying out the 
merger of the Specialization and Honors 
programs.  



Work on combined program design 
has begun.  

Develop and implement a biochemistry 
course that can be offered in the first year 
of an undergraduate program in 
biochemistry. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This is an interesting idea and 
indeed we have long considered the 
possibility of introducing a first-year 
course. However, our discipline 
requires a solid understanding of the 
principles of chemistry. We have 
CHEM 101 and CHEM 261 as pre-
requisites for BIOCH 200 for a 
reason. Students simply cannot 
understand how biological molecules 
work without having learned 
extensive terminology and concepts 
in chemistry. If a first-year course 
was created, it could only reasonably 
be offered to students who have AP 
or IB credit in chemistry. While we 
plan to remove our program 
requirements for introductory physics 
and mathematics, we believe that 
many students who will enter our 
program would benefit from these 
courses. Introduction of a 1st year 
BIOCH course would limit the 
flexibility of students to take courses 
such as these early in their degrees. 
This will be an issue that we will 
raise for discussion at our next 
teaching retreat. 
 
 
 
We do indeed have a curriculum 
map which has been thought out and 
carefully planned, including input 

The Faculty of Science agrees. 
 



Create a curriculum map to allow for 
thorough data collection and programmatic 
evaluation. 
 

from our past departmental teaching 
retreats. We apologize to the review 
team if this map had not been 
appropriately emphasized in our 
material supplied for our review. 

 

Program Measures and Comparative Analysis 

Recommendations Response by the Department of 
Biochemistry 

Response by the Faculty of Science 

Introduce the following programs following 
the cancelation of the BSc Specialization 
in biochemistry; BSc Major, Combined 
Major, Major with Minor (in another 
discipline), Minor in biochemistry. 
 

These programs are already being 
planned in collaboration with the 
Faculty of Science.  

The Faculty of Science agrees and will 
support the Department in establishing a 
Major and Minor in Biochemistry. The 
Faculty of Science already is moving 
forward with increasing options for students 
in most if not all programs to add a Minor in 
another discipline. 

Introduce streams that focus on different 
areas of biochemistry and appeal to a 
wider range of undergraduate students. 
 

This has been a theme that the 
Department has endeavoured to 
follow in the past, with new courses 
in the area of proteomics, systems 
biology, and study abroad 
opportunities.  Plans are also 
underway to introduce a new course 
in the area of metabolic regulation 
underlying human diseases.  We 
believe that students in the BSc 
Major program will require our core 
200 and 300 level courses. 
Streaming can occur at the 400 
level. The Major will require students 
to take 4 or 5 of our 9 400-level 
courses which will let them sample a 
wide range of interests.  
 

The Faculty of Science agrees. 



Consider alternative delivery models such 
as CURE’s to offer experiential learning 
opportunities to a greater number of 
students. 
 

Course-based Undergraduate 
Research Experiences (CUREs) 
involve whole classes of students in 
addressing a research question or 
problem. Our program has been a 
leader in developing these courses. 
Central has been our focus on 
involving our undergraduates in real 
laboratory research. We now have 
several courses that facilitate this, 
starting with BIOCH 299, which 
introduces students with no previous 
laboratory experience to our 
research labs. BIOCH 398 provides 
students the opportunity to carry out 
independent 8 week research 
projects under the guidance of 
professors and graduate students in 
our Department. BIOCH 498 and 
499 are final year research courses 
where 498 is a single term course, 
and 499 is a full year honours 
project. We also offer BIOCH 497, 
which offers our students the 
opportunity to carry out research at 
one of our partner European 
Universities in the summer before 
their final year. In addition to these 
courses, our Department has also 
developed a series of innovative 
project-based group learning 
courses. These began with BIOCH 
481/482, which explored systems 
biology by designing new bacterial 
genetic systems to approach a 
variety of practical problems. We 

The Faculty of Science agrees. 



have also introduced new problem-
based courses in proteomics – 
BIOCH 415/415. 

 

 

Teaching and Learning 

Recommendations Response by the Department of 
Biochemistry 

Response by the Faculty of Science 

Increased supports for BIOCH 401 
Laboratory Experience, a centerpiece of this 
program’s experiential research-based 
excellence. 
 

The Department emphatically 
concurs with this recommendation 
and urgently needs infra structural 
support to sustain excellence of 
delivery in the Bioch 401 teaching 
laboratory. Already, we have had a 
limited capacity for students in 
BIOCH 401, because of space 
limitations in the laboratory, limited 
financial resources for a laboratory 
technician, and a lack of funded 
graduate student TA positions for 
the department. We urgently need 
improved funding to maintain the 
quality of our program at even 
current enrollment levels. This will 
be a challenge in the current 
funding environment, however, we 
hope to discuss further with both 
the Faculties of Science and 
Medicine and Dentistry to ensure 
appropriate TA support for this 
course as well as our other courses 
in our program. 

The Faculty of Science commits to 
discussions with the Faculty of Medicine 
and Dentistry to ensure appropriate TA 
supports are in place to support the BIOCH 
401 Laboratory Experience course. 

Further promotion and expansion of the 
Certificate in Biomedical Research. 

The Department fully agrees and 
would like to see increased 

The Faculty of Science commits to 
discussions with the Faculty of Medicine 



 promotion of this opportunity by the 
Faculty of Science. It is important 
to note, however, that biomedical 
research is expensive, and any 
meaningful promotion and support 
for the Certificate in Biomedical 
Research will require resources.  

and Dentistry regarding supports for the 
Certificate in Biomedical Research. 

Lift restrictions that have prevented 
Teaching Faculty eligibility for Teaching 
Awards and Recognitions. 
 

This suggestion lies solely within 
the nature of the reward structure 
of the Faculty of Science towards 
teaching contributions of faculty 
members from other departments 
(in this case FoMD). 
 
It is also at the University-level, 
where teaching awards have been 
created and targeted towards 
academic faculty (AF) or contract 
academic teaching staff (ATS) but 
exclude instructors who fall into 
any other employee category, such 
as FSO. Our FSO staff are central 
in the design and implementation 
of our undergraduate program, and 
their student evaluations 
demonstrate that they are among 
the very best teachers at our 
institution. FSOs are evaluated 
alongside their academic faculty 
colleagues at FEC, and should be 
eligible to apply for the same 
teaching awards. 

The Faculty of Science agrees that 
recognition of teaching excellence is 
important. We will review eligibility for 
Faculty of Science Teaching Awards and 
commit to discussions with the Faculty of 
Medicine and Dentistry on the issue of 
rewarding teaching excellence. 

Provide dedicated Graduate Teaching 
Assistants for large 200-level BIOCH 
courses to enable varied assessment 
methods. 

The Department has deplorably 
long been denied resource 
allocation for GTA support.  
Responsibility for rectifying this 

The Faculty of Science commits to 
discussions with the Faculty of Medicine 
and Dentistry and FGSR about GTA support 
in BIOCH that could support 200-level 



 situation will hinge on providing 
equitable support for all 
undergraduate programs in the 
FoS, as well as potential support 
from FoMD. 
 

courses. This is a complicated issue that will 
require discussion with all stakeholders and 
needs to be in the context of the University 
of Alberta for Tomorrow. 

Provide dedicated Graduate Teaching 
Assistants to support BIOCH 401. 
 

The Department urgently requests 
equitable support for this from FoS.  
 
This is critical in ensuring that we 
can continue to offer the excellent 
research-intensive programming 
we have developed for 
undergraduate students.  

The Faculty of Science commits to 
discussions with the Faculty of Medicine 
and Dentistry and FGSR about GTA support 
in BIOCH that could support 200-level 
courses. This is a complicated issue that will 
require discussion with all stakeholders and 
needs to be in the context of the University 
of Alberta for Tomorrow. 

Design and implement an interdisciplinary, 
issue-focused general biochemistry course 
for first-year students. 
 

Please see response to item #2 in 
“Program Structure”.  
 
We are also exploring the 
possibility of a collaboration with 
the Departments of Physiology, 
Pharmacology, Cell Biology, 
Medical Microbiology and 
Immunology and Medical Genetics 
in FoMD to produce an 
interdisciplinary course in 
Biomedical Science.  We believe 
this may also prove attractive to 
future students who are aiming at 
entry into the professional medical 
programs in FoMD. 
 

The Faculty of Science welcomes the 
development of new courses.  

 

Faculty Profile 

Recommendations Response by the Department of 
Biochemistry 

Response by the Faculty of Science 



Establish a more robust and engaged 
curriculum committee that includes 
representation from undergraduate 
students, Teaching Professors, and 
Research Professors. 
 

The Department has established 
an undergraduate program and 
curriculum committee along these 
lines and according to suggestions 
from the most recent Department 
Teaching Retreat conference in 
2018.  The constitution of this 
committee may be further 
augmented in future.  
 

The Faculty of Science agrees. 

Hire an additional Teaching Professor 
and/or Lab Technician to support 
undergraduate program growth 
 

The Department currently does not 
have the budget capability to 
facilitate this recommendation.  All 
hires are allocated at faculty level 
from FoMD. 
 
Until relatively recently, we had a 
full-time administrative assistant 
and a full-time lab technician 
working on the undergraduate 
program. Currently, the two 
positions have been rolled into one. 
A return to the former situation is 
the bare minimum support that we 
need if the program is to grow.  

This is an internal matter for the Faculty of 
Medicine and Dentistry. 

 

Program Environment 

Recommendations Response by the Department of 
Biochemistry 

Response by the Faculty of Science 

Invest in faculty renewal by hiring academic 
staff as Assistant Professors and Teaching 
Professors. 
 

The Department would strongly 
support this recommendation. 

This is an internal matter for the Faculty of 
Medicine and Dentistry. 



Fund graduate teaching assistant position 
to better support program delivery and the 
student experience. 
 

The Department would also concur 
with this recommendation which is 
a consistent theme highlighted by 
the external site review team. 

The Faculty of Science commits to 
discussions with the Faculty of Medicine 
and Dentistry and FGSR about GTA support 
in BIOCH that could support 200-level 
courses. This is a complicated issue that will 
require discussion with all stakeholders and 
needs to be in the context of the University 
of Alberta for Tomorrow. 

Provide funding to replace aging equipment 
like the preparative centrifuge. 
 

Infra-structure support for 
laboratory teaching programs is 
urgently needed and the 
Department concurs with this 
recommendation. 
 
Our program provides students 
with real, high-tech research skills 
which transfer to many workplaces 
and further education programs. 
We cannot continue to do this 
using equipment that is becoming 
outdated, unreliable and potentially 
dangerous. 

This is an internal matter for the Faculty of 
Medicine and Dentistry. 

 

Additional Notes from Department/Faculty 

The Department of Biochemistry wishes to sincerely thank the external site review team for their superior diligence and thoughtful 
recommendations in support of the future of the Department’s undergraduate programs and the University of Alberta for Tomorrow. 

Graduate Program Review 

Programs: MSc; PhD  
Date of Review: February 24-26, 2020 
Reviewers: David Litchfield (Chair, Graduate), University of Western Ontario; Reinhart Reithmeier (External Member, Graduate), 
University of Toronto; Selma Guigard (Internal Member, Faculty of Graduate Studies & Research), University of Alberta 
 



Program Strengths 

The Department of Biochemistry possesses a strong culture of excellence evident by the reputation of its graduate program, the 
richness of the research facilities and training environment, and the quality of the many research accomplishments of faculty and 
students. The Department of Biochemistry at the University of Alberta has earned a proud legacy of excellence in research and the 
training of leaders in the discipline.  Universities are the driver of innovation that is needed to diversify national and provincial economies 
and spin-off companies that grew out of basic research can serve as examples.  Investing in the education and training of young people 
provides the talent pool and more importantly hope for a brighter future for all our children.  This promise is exemplified by 
Biochemistry’s programs with a highly engaged, motivated and diverse undergraduate and graduate population that will transform the 
face of biochemistry in their generation.   

Teaching and Learning Environment 

Recommendations Response by the Department of Biochemistry Response by the Faculty 
of Medicine and 
Dentistry and/or FGSR 

Provide the necessary resources for faculty 
renewal to diversify the faculty complement, to 
develop new, innovative multi-disciplinary 
research programs attractive to today’s students, 
and to modernize laboratories and create state-of-
the-art research facilities.  
 

The department fully agrees with this 
recommendation and we have repeatedly 
requested this before.  Whilst action on this 
recommendation is important, it will need to be 
attended to by a level of governance beyond the 
department level. 

 

Embrace the opportunity for the Department of 
Biochemistry to expand its influence and lead in 
the delivery of biochemistry to inter-disciplinary 
research and education initiatives that will bridge 
between disciplines in the Faculties of Medicine & 
Dentistry, Science and beyond.  One immediate 
opportunity appears to be engagement of 
teaching and research stream faculty with the 
Faculty of Science in the BSc Renewal process.  
 

Also a good idea but outside the realm of the 
Graduate Program.  Our graduate level courses 
(500 and 600 level) are offered to students 
outside the Biochemistry department and many 
students from other departments take these 
courses. There is more external participation in 
the 500 level courses. 

 

Recognize the value of the teaching done by the 
FSO and consider changing their job category to 
equivalent to professors (E.g. Professor-Teaching 
Stream) rather than Lecturer to allow them to 

The department agrees. Currently the teaching 
professors have limited direct involvement in 
Graduate student teaching in graduate level 
courses but do participate in mentorship and 

 



assume rightful leadership positions in education 
with influence in strategic priorities of the 
Department to revitalize the teaching mandate of 
the department.  
 

training them for GTA responsibilities both in the 
Undergraduate labs and didactic courses.  This 
involvement is likely to increase with the need 
for increased numbers of GTAs to support 
remote delivery of the undergraduate courses. 
We do note that our FSOs lead our 
undergraduate teaching program and they have 
instituted profound change it that program over 
the last 10 years. 

Consider the development of an impactful 
interdisciplinary 100-level course such as 
“Introduction to the Modern Biomedical Sciences” 
open to all undergraduate students taught jointly 
by research-steam professors in basic and clinical 
departments to highlight how research can help 
tackle real-world health problems by providing 
evidence-based solutions.   
 

This sounds reasonable but is not within the 
purview of the graduate program.  
Notwithstanding this different jurisdiction, the 
Faculty of Medicine are exploring the possibility 
of developing a combined course taught by their 
fundamental science departments. See our 
responses to the previous suggestions of this 
nature in the undergraduate review. 
 

 

 

Student Experience 

Recommendations Response by the Department of Biochemistry Response by the Faculty 
of Medicine and 
Dentistry and/or FGSR 

Review the current menu of graduate courses 
with an emphasis on building competencies: 
technical research skills; communication and 
writing; critical analysis of the current literature; 
and 
the professional development of graduate 
students. 
 

Improvement of the program is always a goal 
and as noted in the program review self-study 
our graduate courses and course offerings are 
routinely evolving to meet student needs and to 
train students in advancing technologies.  (a) 
While technical research skills are largely 
addressed by research work related to the thesis 
project we do offer specialized technical courses 
BIOCH 609, BIOCH 675, in addition to research 
specific courses involving mentoring and working 
with undergraduate research students BIOCH 
698/699. (b) Training in communication 

 



continues to be provided through the mandatory 
BIOCH 670/671 seminars, and requirements to 
give graded presentations in journal club 
courses.  It is notable that the journal club 
courses have been expanded by the addition of 
BIOCH 665 (Prion diseases) and 
reestablishment of BIOCH 623 (molecular 
biology).  These meet specific interests of our 
student population.  No specific courses in 
scientific writing are mandatory but courses 
offered by the centre for teaching and learning 
are offered by instructors that are trained in 
delivery of this material. Additionally, BIOCH 660 
(Professional development) includes an element 
of training in writing, abstract preparation and 
communication.  (c) Courses involving critical 
analysis of current literature are the cornerstone 
of our graduate teaching program. BIOCH 620, 
630, 641, 655 are all dedicated toward reading 
and critical analysis of contemporary scientific 
literature.  These courses and the topics covered 
evolve regularly to reflect modern Biochemistry 
and its related subject areas. (d) Professional 
development of graduate students has become 
an important component of the graduate 
education program.  We now provide a 2-term 
course in professional career development 
BIOCH 660 in addition to mentoring courses 
BIOCH 698/699, and access to the University 
teaching and learning program.   

 
The existing program aligns with the program 
learning outcomes and methods of assessment 
and these continue to evolve to meet the needs 
of the student population and reflect expertise of 
the Department of Biochemistry Faculty. 



 
The entire teaching program is being reviewed 
and re-evaluated as it is being modified for 
remote delivery.  We intend to update these 
courses in line with the recommendation to focus 
on competency-based graduate education. 

Continue to develop the research-based Honours 
Program as the main gateway to higher 
education, eliminate the largely redundant 
Specialist Program, and work in partnership with 
the Faculty of Science to develop a Major 
Program to attract a more diverse student 
population that may increase the pool of qualified 
applicants to graduate school. 
 

This is a good idea but not within the purview of 
the graduate program, however it was endorsed 
in the undergraduate program section review. 
Please see our discussion of this point in the 
undergraduate review. 

 

Internships and exciting opportunities for 
experiential learning, including research abroad, 
are available but need to be further developed 
and promoted. 

 

The department is very keen to develop 
opportunities in its international study abroad 
programs, providing suitable resources are 
available from FoMD and the U of A International 
Program.  
 
The Department has some excellent national and 
international research collaborations and groups 
that have gone a long way to promote 
experiential learning. Examples include the 
International Research Training Group in 
Membrane Proteins, which brings together 
researchers at the UofA with colleagues in 
Germany, and features annual meetings and 
opportunities for research abroad. We are also a 
member of the NIH Structural Biology of DNA 
Repair Program Project. This group offers 
weekly webinars, annual workshops and 
research opportunities at Lawrence Berkeley 
National Laboratory. 

 



Provide annual budgetary support for 
undergraduate and graduate student societies to 
support their activities and further strengthen the 
supply and career development of motivated 
trainees. 
 

We feel that this is an excellent idea.  Student 
groups currently receive a modest degree of 
financial support from the University and the 
Undergraduate and Graduate student societies 
do receive funding from the department for 
specific activities when it is available.  We have 
requested this from the Faculty of Medicine 
previously as a part of our ongoing efforts to 
secure stable University support for our 
Graduate and Undergraduate programs. 

 

The department engage actively with members of 
the public, industry and our political decision 
makers to highlight the value of higher education 
as a driver of economic prosperity, better health 
and opportunities for our children.  Undergraduate 
and graduate students could serve as 
ambassadors in this role by reaching out to key 
stake-holders and inviting them to campus to see 
what research is all about and why they are 
excited to be part of it. 
 

This is a valuable recommendation that we agree 
with.  Since the Graduate student society and 
University GSA has greater access to the 
Minister of Advanced education than does the 
department faculty we have encouraged them to 
highlight the value of graduate research as a key 
driver of economic diversity in the Province.  We 
are subject to University and Faculty control 
regarding bringing government and industry 
leaders on to the campus but this is an area 
where further efforts can be made. 

 

 

Faculty and Supervision  

Recommendations Response by the Department of Biochemistry Response by the Faculty 
of Medicine and 
Dentistry and/or FGSR 

Responsibility for administration of the Graduate 
Program needs to be better distributed amongst 
the faculty participants.  For example, applications 
for admission into graduate school be 
independently reviewed and ranked by an 
admissions committee. 

 

As per the terms of reference for this 
committee, new members have been selected 
and program responsibilities have been 
distributed. The entire committee will 
participate in award selection and nomination 
processes and review of applicants for 
admission. Professional development 
monitoring will be delegated to one committee 
member and Chairing responsibilities for thesis 

 



and candidacy examinations will now be 
distributed among all eligible faculty. 
 

Train and empower faculty, especially junior 
faculty, to take leadership roles in engaging 
Biochemistry in new initiatives, team grants and in 
the development of novel and exciting 
interdisciplinary graduate training programs. 

 

This approach is encouraged and we expect 
that this will be supported and promoted by the 
new Biochemistry Department Chair. 

 

Provide leadership, teaching, mentorship and lab 
management training for faculty members to 
ensure the creation of a healthy lab culture based 
on the Dimensions principles of EDI and wellness. 

 

A very good recommendation. Mentorship 
training is offered by FGSR and some 
members of FGSR council suggest making this 
mandatory.  Possibly a more structured form of 
mentorship could be offered/required at the 
Department level. With regards to EDI, our 
graduate committee is developing a survey to 
investigate race and gender attitudes within the 
department. This is to be a starting place to 
determine if policy changes or additions are 
needed to achieve goals around racism and 
EDI. 
 

 

 

 

Resources 

Recommendations Response by the Department of Biochemistry Response by the Faculty 
of Medicine and 
Dentistry and/or FGSR 

The Faculty of Science and the Faculty of Medicine 
should move away from the historical incremental 
model of budget allocation to develop a transparent 
tuition-fee-based budget model to directly support 

Clear and equitable on-going support would 
significantly improve this program with regard 
to the number and quality of students recruited 
and improve the ability to plan, structure and 
develop the program.  Currently any planning is 

 



the Graduate and Undergraduate Biochemistry 
Programs. 
 

difficult since the number of graduate students 
is almost entirely dependent upon external 
research funding obtained by faculty members 
and this funding factor is constantly in flux. 

Provide stable and predictable annual line item for 
the cost of running the signature BCH401 
laboratory course, including TA support and 
equipment upgrades. Provide resources for the 
development of new teaching initiatives such as a 
hands-on computational biology course.   
 

An excellent recommendation that the 
Biochemistry graduate program fully supports.  
New teaching initiatives are underway 
necessitated by the Covid-19 imposed move to 
remote teaching. Support for this is limited and 
more resources would have a profound impact. 

 

Provide stable TA support for graduate students, 
helping create additional funding for graduate 
students (and thus recruitment of more highly 
qualified applicants) and additional learning 
opportunities for both graduate students and 
undergraduate students. 
 

This is strongly encouraged as it will stabilize 
the number of students we can routinely 
support allowing a greater ability to plan the 
programs future with regard to teaching and 
research opportunities.  In the current 
environment we can only admit students if a 
supervisor has sufficient external research 
funding and this arrangement is never a stable 
condition. 
 

 

 

Additional Notes from Department/Faculties 

From the Department of Biochemistry: 

This was an excellent review with interesting suggestions. However, there are some other key challenges that were discussed but 
did not make it into the final report: 

1. Need to re-establish graduate studentship awards. We had an excellent system under the AHFMR that provided outstanding 
award support for all levels of trainees that was the envy of the rest of Canada. With the end of AHFMR, these programs have 
dwindled to the point that there is now very little provincial training support for students in fundamental science graduate 
programs such as ours. Student funding today is almost entirely dependent upon operating grant support.  

2. We also need to better support students through their entire program. Research operating grants are very difficult to obtain, 
and are often not long enough to support an entire 5 year PhD, making an insecure and stressful environment for the student. 
The establishment of a solid graduate student award program would help with this. 


