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Faculty of Science 

Undergraduate Research Opportunities in Units Offering B.Sc. Programs1

As approved by Academic Committee, March 10, 2005 

Undergraduate research is a signature feature of the BSc and BA programs in the Faculty of Science. 2  
The goals are to expose students to the process of scholarship as well as to its products, to ensure that 
research experiences are available to all qualified students who are interested in engaging in them, and 
to enhance undergraduate research experiences.  To meet these goals, the Faculty of Science committed 
itself3 to embrace the principles and advice of the Boyer Commission’s report4 on undergraduate 
education in research universities,  which recommended making research-based learning the standard. 

TYPES OF RESEARCH EXPERIENCE 

The purpose of the present report is to summarize the results of a survey of units that offer programs 
leading to a BSc.  The survey (Appendix A) elicited information regarding research experiences of 
undergraduates in the Faculty of Science—experiences that can be divided into three forms:  

• research courses, typically offered at the 400 or 500 level, that are either a requirement for 
students enrolled in Honours programs or an option for those in Honours and Major Programs;  

• research activities that are a part of other courses, but that are not necessarily graded.  
• paid employment for a professor, either part time during the academic year or full time during 

the summer.   

ACCESS TO RESEARCH EXPERIENCE 

Research Courses 

For the purposes here, research courses are defined as distinct from reading and lab5 courses, but include 
either of the following: 

1. A group of students who meet as a class or seminar and who, individually or in small groups, 
conduct a research project that constitutes the main objective of the course; the students may all be 
supervised by the course instructor or by other faculty members, post-doctoral scholars, or graduate 
students. 

 
1 This report was prepared by Morton J. Mendelson, Associate Dean (Academic). Jennifer Hunter wrote a preliminary 

draft and commented on subsequent drafts.  Arnav Manchanda compiled and summarized the responses to the 
questionnaires.   

2 Report on the Strategic Planning Exercise in the Faculty of Science April, 2004, 3. < 
http://upload.mcgill.ca/science/PlanFinalStrat0304.pdf> 

3 “Measuring Up to Boyer: Undergraduate Education in the Faculty of Science,” March 8, 2004. 
<http://upload.mcgill.ca/science/planning_academicR2.pdf> 

4 Reinventing undergraduate education: A blueprint for America's research universities. Boyer Commission on 
Educating Undergraduates.in the Research University. (1998). <http://naples.cc.sunysb.edu/Pres/boyer.nsf/> 

5 In 2004-05, there were about 9,700 registrations (4,350 100-level; 3,250 200-level; 2,100 300-level and above)  in 
laboratory courses in units that offer BSc programs, but only 48 registrations in reading or independent study courses 
that were not designated as research courses. 
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2. Individual students conduct a research project supervised by a faculty member, a post-doctoral 
scholar, or a graduate student, without having to attend a class or seminar. 

Many students in the Faculty of Science receive experience in research as part of their undergraduate 
education.  Research is a required component in all Honours Programs, except for those in Mathematics, 
Mathematics & Computer Science, and Physics & Mathematics, where a research experience is 
optional.  Over the past four years, 320 students per year on average have been registered in Science 
Honours programs, which represents approximately 10% of post-U0 students.   

Students enrolled in Major programs also benefit from research activities in independent research 
courses.  However, with the exception of PHYS 449, research is not required of non-Honours students.  

Table 1 presents a list of the research courses in units that offer BSc programs and indicates the 
programs in which the courses are required or optional, the number of credits, and enrollment figures for 
three years.  It is important to note, however, that some of the students in these courses are from 
programs in other faculties—e.g., BA and BSc(A & ES) students in the MSE and BA students in 
Psychology.  Regardless, the number of students in these courses has fluctuated considerably over the 
last three years, with approximately 18% more students enrolled in 2003-04 than in 2002-03 or 2004-05. 

• Does the fluctuation indicate that there is untapped capacity for involving undergraduates in 
research?   

• If so, how can we ensure that undergraduate research opportunities are not wasted? 

The research courses are meant mainly for students in U3, but in some cases also for those in U2.  In 
many fields, students require considerable background in the substantive area before being able to 
participate in actual research.  

• How can students become involved in research in their early years at McGill?   
• If students do not become involved in research early on, what is the best way for them to prepare 

themselves for research experiences? 

Most of the research courses on the list involve one-on-one supervision with a supervisor who is usually 
a faculty member, which obviously constrains the number of students who can be involved in 
undergraduate research.  However, different models are available.  ENVR 401, which serves more 
students than any other research course, operates on a different model, as indicated in the course 
description: 

ENVR 401: Environmental Research.  Students work in an interdisciplinary team on a real-
world research project involving problem definition, methodology development, social, ethical 
and environmental impact assessment, execution of the study, and dissemination of results to the 
research community and to the people affected. Teams begin defining their projects during the 
preceding spring. 

Units were not asked for details about how they conduct their research courses, but one point is 
noteworthy.  Some units (e.g., Psychology) hold undergraduate research fairs, and many units require 
students to present their research in seminar format.  In such cases, the treatment of the products of 
student research does conform to the guidelines of the Boyer Report, by contributing to a sense of 
community.6   

 
6 “Measuring Up to Boyer,” 6-7. 
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• How can units, or the Faculty as a whole, more fully use research to provide students with a 
sense of community?   

• Should research be used as a capstone experience for students in Major programs as well as 
those in Honors programs? 

Courses with a Research Component 

In addition to offering courses designed specifically for research, some departments also offer courses 
that include a research component.  Table 2 provides what is likely a partial list of such courses, as well 
as credit weights and enrollment figures. 

Most units did not include their lab courses in this list, so BIOC 300, a laboratory course on biochemical 
techniques, is a notable exception. 

• To what degree, and in what ways, should lab courses prepare students for research as opposed 
to illustrate concepts in the field? 

• To what degree should lab courses include inquiry-based learning as opposed to “canned” 
exercises? 

These questions are particularly relevant, given the number of students who enroll in lab courses or in 
courses that have a lab component.  In 2004-05, there were about 9,700 registrations in such courses 
(4,350 100-level; 3,250 200-level; 2,100 300-level and above) in units that offer BSc programs.  
Depending on pedagogical choices, formal labs offer an opportunity to involve most, if not all, Science 
students in research training or, at least, inquiry-based learning. 

Interestingly, several of the units reported that enrollment in the research courses falls below their 
preferred levels.  In other words, more students could benefit from research experiences, if they were 
interested.  The Faculty as a whole should ensure that interested students can obtain relevant research 
experiences, and appropriate lab courses could be used for this purpose. 

The Tomlinson University Science Teaching Project <www.tomlinsonproject.mcgill.ca> is committed 
to the enhancement of teaching and learning at McGill.  Their latest initiative is a page on their web site 
devoted to "Teaching in the Disciplines," which provides an entry point for instructors interested in 
research-based teaching.  The Tomlinson Project also administers the Teaching and Learning 
Improvement Fund, which provides grants to support the improvement of science teaching and learning 
practices in courses, programs, and curricula. 

• To what degree can more instructors be encouraged to make use of the services of the 
Tomlinson Project? 

• What other ways might the Tomlinson Project promote research-based teaching/learning in the 
Faculty? 

One aspect of research not addressed here is that involved in writing term papers.  In 2001-02, 
approximately 560 courses were given at the 200- to 500-level by units that offer BSc programs; of 
these, about 80 (14%) included a term paper as part of the evaluation system, for an average weighting 
of 33% of the final grade.  Many Science students also write term papers for courses offered by other 
faculties.  However, it is nonetheless possible for students to complete a BSc without ever having to 
write a term paper, which means that they will have missed a valuable opportunity to learn how to do 
library research and how to present an argument in writing.  

• To what degree, and in what ways, should Science students gain writing experience? 

http://www.tomlinsonproject.mcgill.ca/
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• Should Science students be required to learn how to conduct library research? 

Research as Paid Employment Outside of Courses 

Research positions offered by most units provide paid employment to a small number of students both 
during the academic year and in the summer.  Table 3 shows the number of undergraduate research 
positions not associated with academic credit during the summer and fall semesters of 2002 and the 
winter semester of 2003.  More than 208 students were estimated to be engaged in such research over 
the summer, including NSERC USRA holders.  There were another 290 research positions estimated for 
the fall and winter terms together.  However, it should be noted that the numbers refer to positions and 
that some of the undergraduates (e.g., in Psychology) were not Science students, so fewer than 5% of 
Science students are benefiting from such experiences. 

With the help of the Science Undergraduate Society (SUS), McGill’s Career and Placement Service 
(CAPS) <http://www.caps.mcgill.ca> created a database of summer/part-time opportunities to help 
Science students find research experiences at McGill.  The information provided is meant as a gateway 
for students to explore various opportunities that may lead to paid or unpaid positions.  

• Would students be better served if the Faculty assumed responsibility for maintaining the web 
site? 

• In what other ways might Science students be helped in securing research positions either at 
McGill or in labs outside the University? 

Limitations on the Number of Student Involved in Research 

No data were obtained directly from students regarding how many of them would like to, but cannot, 
find research opportunities or about the impediments that they may face in seeking such experience.   

• Is information needed from students on the availability of research opportunities? 
• In what other ways might students be involved both in identifying problems related to research-

based learning at McGill and in identifying solutions? 

Most units find it difficult to offer out-of-class research opportunities to a significant percentage of their 
students. According to the units, interest by students for paid research positions exceeds the number of 
available positions.  Students seem to be interested in paid research or lab experience to improve their 
prospects when applying to graduate school or for full-time jobs, but, as noted, there may be untapped 
capacity for providing course-based research opportunities.  All units agreed that they would like to 
offer more research opportunities, but were unable to do so because of limited resources. 

Units were asked to rate the importance of various factors in limiting undergraduate participation in 
research (Table 4) as well as offer additional comments.  There was considerable variability across the 
units, and no one pattern emerged.  Some units reported that all students who want to have research 
experience can gain access to it.  A number of units try to offer their students opportunities to gain 
research experience.  For example, the School of Computer Science includes research in many of its 
courses, but the research component is not necessarily graded.  The Department of Earth and Planetary 
Sciences aims to involve all its students in research, with the result that 50 percent received research 
experience between 1998 and 2003.  

Other units are in the process of extending research experiences to more of their students.  The 
Department of Physics is working to increase the research component in its undergraduate program by 
expanding its undergraduate laboratory and by working to offer summer research as credit-weighted 
academic work.   
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• Would units benefit from a list of best practices to involve undergraduates in research? 

Units cited similar reasons for the limited number of research positions offered for paid employment as 
they did for being reluctant to increase the research component of undergraduate courses—viz., the 
number of academics, the time involved in supervising research assistants, and limited funding.  In 
many cases, the cost of such research is borne by research grants, but the contribution of students may 
be limited. Space appeared to be a limiting factor in some units, but more information would need to be 
gathered before fully addressing this issue.  Enrolment in some lab courses has approached or surpassed 
reasonable limits; in such cases, increases in space and/or the number of sessions would presumably 
help increase the availability of this type of research opportunity. 

The apparently high demand for summer research position means that professors select students from 
within their own units.  Thus, students are restricted from pursuing research interests in other fields.  
Moreover, students in units with large professor-to-student ratios are relatively less likely to be chosen 
for one of these positions. 

In many cases, the students who are hired as research assistants tend to be Honours students who already 
receive research experience as a required part of their program.  One unit noted that these students have 
a better base of knowledge and, if selected in U2, can continue the research in U3.  However, this 
practice further limits the number of students who can gain research experience. 

One unit indicated that there was little “merit-related incentive” to supervise undergraduates in research.  
One unit suggested that university funding should be increased to support research opportunities for 
undergraduates. 

CONCLUSION 

The opportunities for undergraduate research in the Faculty of Science do not appear to reach the 
standards outlined in the Boyer Report.  The number of undergraduate Science students involved in 
research should be expanded where possible.  The report recommends a holistic approach to research in 
the undergraduate education.  Research is now, for the most part, separate from the academic 
experience.  It is primarily defined in terms of one-to-one supervision of a student by a professor, 
postdoctoral fellow, or graduate student either as paid employment or as part of Honours programs.  It is 
usually not a shared experience and is limited by constraints on a range of resources including time, 
funding, and space.   

Students should participate in laboratory research and research projects beginning in U0/U1 and 
continue to conduct research as part of their course requirements throughout their degree.  The freshman 
year should involve inquiry-based learning, collaborative efforts, and expectations for writing and 
speaking, and this foundation should be carried throughout the students’ programs.7  Currently research 
is restricted primarily to 400- and 500-level courses.  

There does not appear to be a shortage of students who want to undertake paid research.  If incentives 
were provided, professors might be willing to take on more responsibilities in this area.   

Recommendations: 

1. The recommendations included in the Report on the Strategic Planning Exercise in the Faculty of 
Science, April 2004 should be supported:  

 
7 “Measuring Up to Boyer,” 2-3. 
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a. An Undergraduate Research Office could be created to set standards for undergraduate research 
and to broker a trade between units with fewer students and those with a high student-professor 
ratio in order to provide students with greater access to research opportunities.  

b. Level of participation could be increased if research expenses, currently paid for by professor’s 
research grants, were partially subsidized. 

c. Hold an annual Undergraduate Research Conference. 

2. Paid Research Positions 

Efforts should be made to increase opportunities for paid research positions by redressing problems 
including space, time and funding.8  

3. Research in Courses 

a. Efforts should be made to approach capacity enrollment in research courses. 

b. Encourage an increased value on research as a course component for all students beginning in 
the Freshman Science Program.  There is currently space for less than 10% of freshmen in First 
Year Seminars.  If FYS were widely offered, they could include a small research component, 
and a Faculty-wide conference could be held involving presentations by all students enrolled in 
the seminars.  This approach would not only help foster a sense of community, but would have 
the added benefit of reinforcing the value placed on interdisciplinary studies in the Faculty of 
Science. 

c. Incorporate research into course work to expand the current view of research as primarily paid 
summer employment working for a professor.  Research can be a component in a variety of 
courses beginning in U0 and continuing beyond for both Honours and non-Honours students, 
which would reduce a number of the problems associated with narrow access to research 
opportunities.  A review of courses should be undertaken in order to assess how undergraduate 
courses could currently incorporate some research experience or a research project and to which 
courses such projects could be added.9 

 
8 Survey of units, December 2003. 
9 “Measuring Up to Boyer: Undergraduate Education in the Faculty of Science,” 2-3. 
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Table 1.  Undergraduate Research Courses in Units Offering BSc Programs  
    Enrollment10

Course Program11 Year Credits 2002-03 2003-04 2004-05 
ANAT 432 H (R), M (O) U2/3 9 30 34 23 
ATOC 480 H (R) U3 3 6 1 4 
BIOC 460 H (R), M (O) U3 6 28 22 36 
BIOC 491 H (O), M (O) U3 6 19 18 21 
BIOL 377 M (O), F (O) U2/3 3 8 21 1 
BIOL 471 M (O), F (O) U3 6 20 20 14 
BIOL 477 M (O), F (O) U3 3 35 23 16 
BIOL 478 M (O), F (O) U3 3 27 23 10 
BIOL 479 H (R) U3 9 5 7 5 
BIOL 480 H (R) U3 12 12 16 11 
CHEM 470 H (RC), JH (RC) (Phys & Chem) U3 6 4 12 12 
CHEM 480 H (RC), JH (RC) (Phys & Chem) U3 3 1 2 1 
CHEM 490 H (RC), JH (RC) (Phys & Chem) U3 3 1 1 0 
COMP 400 H (R), JH Math & Comp. Sci. U3 3 20 23 6 
ENVR 401 M (RC) U3 3 50 96 72 
ENVR 451 M (RC) U3 6 24 24 26 
ENVR 456 M (RC) U3 6 0 0 0 
AGRI 519 M (RC) (Env) U3 6 0 6 10 
EPSC 480 H (R) M(O) (Earth / Planetary) U3 6 4 3 5 
EPSC 482 H (O) M(O) (Earth / Planetary) U3 3 2 2 3 
GEOG 490 M (O) U3 3 15 6 7 
GEOG 491 H (R) U3 6 5 4 5 
MATH 410 M (O), JM (O) 12 U2/3 3 0 0 2 
MATH 470 H (O), JH (O) 13 U2/3 3 3 1 3 
MIMM 502 H (R) U3 12 19 21 19 
PHAR 599 Minor14 U2/3 6 5 13 5 
PHGY 419 H (R) Immunology U3 9 10 4 8 
PHGY 461 H (R, M (O) ), F (O), JH15 (R) U3 9 16 20 17 
PHYS 449 M (R) U3 3 21 17 22 
PHYS 459 H (RC) U3 6 15 7 11 
PHYS 479 H (RC), JH16 (O) U3 3 5 0 1 
PSYC 380 H (R) U2 6 45 27 19 
PSYC 395 M (O) U3 3 0 0 16 
PSYC 450 M (O) U3 6 13 30 23 
PSYC 494 H (O), M (O) U3 3 0 0 21 
PSYC 495 H (O), M (O) U3 3 28 29 0 
PSYC 496 H (O) U3 3 0 0 0 
PSYC 497 H (O) U3 3 0 0 2 
PSYC 498 H (O) U3 6 0 28 17 
TOTAL    477 561 474 

                                                 
10  The enrollment in courses may include students from other faculties. 
11 Only BSc programs are specified.  H = Honours; M = Major; F = Faculty; J= Joint; R = Required; RC = Required to choose from 

two or more research courses; O = Optional. 
12 All Mathematics & Statistics Majors and Joint Majors. 
13 All Mathematics & Statistics Honours & Joint Honours. 
14 There only program in Pharmacology for BSc students is a Minor. 
15 Physiology & Mathematics; Physiology & Physics 
16 Physics & Mathematics. 
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Table 2.  Some Courses that Include a Research Component17 in Units Offering BSc Programs  
 
   Enrollment 

Course Credits 
% Grade 
Research 2002-03 2003-04 2004-05

BIOC 300 6 45 96 126 104
BIOL 331 3  19 25 19
BIOL 334 3 25 35 22 35

BIOL 335 3 40 26 20
Summer 

2005 

BIOL 352 3 30 0 12 0
BIOL 441 3 24 0 21 0
BIOL 442 3 30 57 0 58
BIOL 465 3 25 84 78 85
BIOL 534 3 50 0 0 23
COMP 490 3 0-10 12 9 0
COMP 507 3 0-100 15 13 10
COMP 557 3 0-20 40 29 39
COMP 573 3 0-50 40 31 13
EPSC 482 3 ~50 0 2 3
GEOG 305 3 25 17 34 19
GEOG 331 3 40 50 66 56
GEOG 350 3 40 23 42 0
GEOG 494 3 60 34 18 16
GEOG 495 3 35 11 13 0
GEOG 496 3 30 0 12 0
GEOG 499 3 50 17 8 7
GEOG 501 3 20 24 19 28
GEOG 505 3 70 10 13 12
GEOG 550 3 30 0 3 2
GEOG 551 3 55 19 19 8
MIMM 386  6 25 107 115 108
MIMM 413 3 20 72 100 95

                                                 
17  This list is not necessarily exhaustive and does not include courses in which the only research component is a 

term paper. 
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Table 3.  Undergraduate Research Positions Not Associated with Academic Credit  
 
 2002 2003 

Department Summer  Fall Winter  

Biochemistry 30   

Biology 17 41 

Chemistry 23 8 10 

Computer Science 9 2 4 

Earth & Planetary Sciences 24 9 11 

Geography 5 5 5 

Mathematics 7 0 0 

Physics 30 4 4 

Psychology 63 91 96 

TOTAL 208 290 
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Table 4.  Frequency of Cited Limitations on Undergraduate Participation in Research  
  

 Importance  

 
Factor 

Very 
little 

 
Somewhat

 
Moderate

 
Quite a bit 

Very 
much 

 
Mean 

Number of professors 
 

3 1 4 2 3 3.1 

Limits on professors’ time 2 1 3 5 1 3.2 

Level of professors’ 
research funding 

2 3 5 0 2 2.8 

Availability of space / 
facilities 

4 1 3 4 0 2.6 

Number of grad students 
and postdoctoral fellows 

2 4 3 2 1 2.7 
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APPENDIX A 
 
To: Chairs/Director 
From: Alan Shaver 
Re: Undergraduate research 
 
Several individuals, including the Principal, have addressed the issue of undergraduate 
participation in research, yet there is virtually no information concerning the number of students 
so involved.  Discussions about this topic will likely continue this year, and, to ensure that the 
interests of the Faculty of Science, including those of our students, are well represented, it would 
be very helpful for us to have an idea about how many undergraduates are currently involved in 
research.   
 
Therefore, please respond (or arrange for a response) to the questions 1 thru 7 below by 
December 12, 2003. 
 
Thanks. 
 
1.   Please complete the following table (adding rows as needed) about your undergraduate 

programs that specify a research course or project as required or optional. 
 

 
Program Name 

 
Course (Number)

 
Credits 

Required 
or Optional 

Year  
(e.g., U2) 

     

     

 
2.   Please complete the following table (adding rows as needed) about each of the research 

courses in your unit.  For the purposes here, research courses are distinct from reading and 
lab courses, but include either of the following: 

3. A group of students who meet as a class or seminar each conduct a research project that 
constitutes the main objective of the course; the students may all be supervised by the 
course instructor or by another faculty member, a post-doctoral scholar, or a graduate 
student. 

4. Individual students conduct a research project supervised by a faculty member, a post-
doctoral scholar, or a graduate student, without having to attend a class or seminar. 

 
 
Course (Number & Name) 

Type 
(a) or (b)

 
Credits

Enrolment 
2002-03 

Enrolment 
Preferred 
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3.   Please complete the following table (adding rows as needed) about other courses that may 

entail a research experience. 
 
 
Course (Number & Name) 

 
 

Credits 

% grade 
for 

research

 
Enrolment 

2002-03 

 
Enrolment 
Preferred 

     

     

 
4. Please specify how many undergraduates have worked on research, but not for academic 

credit, with a professor in your unit during each time period.  
 
 summer 2002 _________;       fall 2002 term _________;       winter 2003 term _________ 
 

 
5. Please complete the following table (adding rows as needed) to indicate your unit’s 

experience regarding the number of students in each of your undergraduate programs who 
want to have a research experience. 

 

Program Name few some half many all 
      

      

 
 
6.   Please complete the following table (adding rows as needed) to evaluate the importance of 

each factor in limiting the number of undergraduates involved in research with a professor in 
your unit. 

 Importance 

 
Factor 

Very 
little 

 
Somewhat

 
Moderate

 
Quite a bit 

Very 
much 

Number of professors 
 

     

Limits on professors’ time 
 

     

Level of professors’ research 
funding 

     

Availability of space/facilities 
 

     

Number of graduate students and 
postdoctoral fellows 

     

Other (please specify, adding 
additional rows as needed) 

     

 
7.   Please share any additional comments regarding undergraduate research that you may have. 


	Importance
	Very�little

	Importance
	Very�little


