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tudents have traditionally been
drawn to ecology programs be-
cause of their interest in natu-
ral history and their desire to
make a positive contribution to
ecological causes. However, the strong in-
trinsic motivation that attracts students to
the study of ecology is frequently ignored
in curriculum planning, which typically
provides students with few opportunities
to engage in authentic ecological projects.

We believe that this oversight is
rooted in several reasons. First, ecology
15 a complex subject. A large number
of courses from varied disciplines are
required to fulfill even the minimum re-
quirements for most undergraduate pro-
grams, Consequently, the perception is
that there is little room left in the cur-
riculum for practical work. When there
is, it is often in the form of a self-di-
rected honors thesis that emphasizes
research abilities rather than the multi-
faceted problems associated with con-
temporary ecological issues,

Second, many instructors tend to
“cover” the material presented in course
textbooks. Although most ecology texts
are well designed in that they provide ex-
amples to illustrate concepts, the ex-
amples used are not native to environ-
ments familiar to many students, The un-
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fortunate outcome is that students leamn
ecological principles, but do not appreci-

ate the full relevance and importance of

their knowledge to the local environment.
Based on these observations, we de-
veloped a course designed to require stu-
dents to use their ecological knowledge
on a current, local ecological problem.
The intent of this course was not to pro-
vide students with additional skills or
knowledge about ecology, but rather to
provide a capstone course that challenges
students to apply what they have learned
over the course of their entire program
to address a problem (Atchison 1993).
In this article we describe the origi-
nal plan for the course, some of the teach-
ing and learning experiences in imple-
menting that plan, and the modifications
we have made based on these experiences.

The Course

The course is a dual-track graduate/un-
dergraduate course designed to provide
students with the opportunjty to work
on a contemporary ecological problem
of interest to a client external to the
university. We believe our use of ap-
plied projects to be unique, however,
since the students were not simply ac-
countable to their instructors, but also
to their peers and an agency external
to the university.

In the first cycle of this course, the
graduate and undergraduate tracks were
distinguished by responsibilities to the
project and by the degree of indepen-
dence expected in carrying out these re-
sponsibilities. At the graduate level, each
student was assigned to be the project
leader for a different team of five under-
graduate students. Project leaders were
not required to do the work necessary to
complete the project, but were required
to manage the project by guiding their
undergraduate team in developing a
project management plan, identifying the
tasks required, setting priorities, sched-
uling tasks, modifying the plan as
needed, and meeting deadlines.

At the undergraduate level, students
worked in teams of five to share the re-
sponsibility for completing the project
as planned with their external client and
the graduate student project leader.
Teams were selected after we reviewed
brief summaries of skills and expertise
submitted by the undergraduate students.

We solicited and received two
projects from agencies external to the
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along an unlogged creek in central Mani

university. The first project required the
group to review literature and make a
recommendation on the establishment
of buffer zones around riparian habitat.
The second project required the devel-
opment of an assessment plan for moni-
toring a tallgrass prairie reclamation
program. Although the general param-
eters of the projects were established by
the professors to ensure their suitabil-
ity for the course, the specific contracts
for the projects were negotiated be-
tween the clients and each project team.

In preparation for their project
management responsibilities, the gradu-
ate students enrolled in the course par-
ticipated in a workshop on project man-
agement led by one of the authors
(KLT). This workshop, based on
Randolph and Posner’s (1992) guide-
lines for project management, was de
signed to introduce the graduate stu-
dents to managing a group of people
and the skills necessary to develop and
implement a project management plan.
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Anticipated Challenges

Despite considerable planning, we an-
ticipated two major challenges in imple-
menting our plan. The first was time.
From the outset, we knew students
would be faced with a very tight sched-
ule if they were to complete their project
successfully within a 13-week term.
Our approach to dealing with this prob-
lem was to have students work in teams
of five individuals closely supervised
by a graduate student. The course was
structured so that the first five weeks
were spent developing effective group
processes and defining the individual

projects. Then, under the direction of

their graduate student leader, each team
was to develop a project plan that would
allow them to complete their work in
the remaining eight weeks of the course.

In this eight-week penod, the role of

the graduate student was critical. It was
the responsibility of the graduate students
to meet at least once a week with their
teams to review progress, consolidate ac-

dents at the University of Manitoba address current ecological issues in their local environment, such as this riparian zone

cumulated work, make any modifications
necessary to the project plan, and deter-
mine specific goals for the upcoming
week. On a pragmatic level, the project
team approach meant that the work could
be shared in a time-etficient way. From a
pedagogical perspective, working in
teams would promote discussion of rel-
evant knowledge and procedures, thereby
facilitating the selection, synthesis, and
evaluation of the studenis’ collective
knowledge (Smith and MacGregor 1992),
The second anticipated challenge
was how students would be graded. De-
cisions about grading procedures were
based on the course objectives. Since we
emphasized producing a finished team
project for a client, the grading scheme
included an assessment of project qual-
ity by the professors and the clients and
the contribution of each student to the
team’s effort as assessed by other stu-
dents (Mathews 1994), the graduate stu-
dent leaders, and the professors. The fol
lowing grading schemes were used:
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A wetland in Manitoba adjacent to a logged forest. As part of their studies,

students make recommendations to improve such ecologically fragile areas

Undergraduate:

+ 40%: the professors’ evaluation of the
team project X the average peer evalua-
tion, ¢.g., a team project grade of 34 X
an average peer assessment of 93% of
the normal work load = 32).

+ 40%: each individual’s contribution to
the project based on weekly log sheets
provided by students and structured
activity reports submitted by the
project leaders.

+ 20%: awarded by the client who so-
licited the work based on how well he
or she thought the students had met
their contractual obligations.

Graduate:

+ 100%: awarded by professors and
client based upon student’s ability to
produce a final product (both oral and
written) and its quality.

Student Perspective

In addition to data from weekly activity
logs and three peer evaluations conducted
in the course, students completed a course
evaluation questionnaire, provided in table
1, at the end of the semester. In all the data
sources, students expressed similar themes,
which were: the learning value of the
course and recommendations for changes
to the course with respect to leaming chal-
lenges expenienced, professor-student in-
teractions, and course structure.
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Learning Value

Intheir open-ended comments, six students
indicated that the course was a “valuable
learning experience.” In particular, five stu-
dents reported that the course was a “fin-
ishing course to help better prepare us for
the real world” by providing work expen-
ence in a professional setting and network-
ing opportunities. They also felt that they
learned from working as part of a team and
from writing a professional-style report,

Learning Challenges
The learning value of the course did not
always come easily. ACross groups, seven

students were hampered by the few op-
portunities to receive feedback on their
course grade and on how their projects
were developing. Another widely re-
ported impediment was the intense time
crunch experienced at the end of the
course. This difficulty is evidenced in the
workload profile (table 1), in the hours
logged on a weekly basis in the activity
reports (fig. 1), and in comments such
as “a massive rush at the end.”

Two students identified their lack of
experience with working in groups as a
challenge. In one of the groups, the lack
of clear objectives was a significant
problem, as illustrated in the comments
of one student: “1 feel that we went in a
thousand different directions looking up
everything under the sun for about a
month after we found out what project
we were working on. This left us pressed
for time by the time we got focused [on]
where we were going with it.”

These perceived challenges are re-
flected in the recommendations stu-
dents made for modifying the course.

Professor-Student Inferactions

Across groups, eight students expressed
a strong need for more direct interactions
with professors over the course of their
projects. Their written comments were
supported by their consistent requests for
more input from faculty in determining
the original direction of the projects
(table 1). Students also reported that they
experienced conflicting advice from the
client, the graduate project leader, and

Person-hours spent on the projects based on student self-reports.
Error bars represent one standard error.
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the professors, and felt it was the pro-
fessors’ expectations that would have to
be met in the end. Under these circum-
stances, they wished to consult with the
professors directly.

Course Structure

Students also made a number of sugges-
tions for modifying the structure of the
course that would address student con-
cerns and optimize learning. In their open-
ended comments, seven students recom-
mended consolidating the first four weeks
of the course to permit an earlier start on
the project. This suggestion was also sup-
ported by their low rating for the useful-
ness of the early class sessions in prepar-
ing for the project (table 1). A second
widely supported recommendation was
tor more specific feedback from profes-
sors during the term.

Six students expressed concerns
similar to one who wrote: “The biggest
concern | had about the course was that
we thought things were going along fine,
and then about nine days before our final
presentation, [both professors indicated)
we hadn't done what was expected of us
throughout the course. More ongoing
feedback in terms of marks is required so
that students will know where they stand.”

Because time was an issue through-
out the course, students were asked for their
views on reasonable time commitments to
the course (table 1). Students suggested
more than one meeting per week, espe-
cially in the second half of the term, for a
total of three-and-a-half hours of meeting
time per week. Their recommendations for
time spent in addition to meetings was ap-
proximately seven-and-a-half hours per
week. Unlike most other responses, which
demonstrated little variation across stu-
dents or groups, their suggestions for time
spent outside of group meetings varied
from two to 20 hours. This variation in ex-
pectations indicates an area that needs to
be explicitly addressed in future cycles of
the course. Less dominant themes in the
students” recommendations included more
frequent peer evaluation and more exten-
sive use of library skills.

The Professors’ Perspective

The Product

Student groups were required to prepare a
written document for their client and to
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make an oral presentation at the client’s
workplace. Consequently, the last three
weeks of the course were devoted to pre-
paring and revising written and oral pre-
sentations to the clients. This aspect of the
course was very successful. Both clients
were extremely pleased with the written
documents and the oral presentations. In
particular, they noted that these were the
best student presentations they had seen,
and they placed a high monetary value on
the work provided by these groups. A num-
ber of students commented that the oral
presentations were the highlight of their
student careers, and that they appreciated
the emphasis on “getting their work right.”

group members reported receiving con-
fused messages from clients, project lead-
ers, and professors. Clients did not clearly
describe the focus of their projects yet were
agreeable to most suggestions provided by
group members. These sometimes ad hoc
conversations resulted in new agreements
that contradicted what the group under-
stood as 1ts original focus.

In addition, the graduate students
tended to lose their management focus
and became overly involved in the day-
to-day work of the projects. As a conse-
quence, they sometimes lost sight of the
group’s plan for the project. The profes-
sors unintentionally compounded the

[E1 B B Mean Responses on the Students’ Course Evaluation

Evaluation Item Group 1 Group2 Combined
On a scale of 1-10, how well did your previous 5.2 5.1 5.2
courses prepare your for the work performed?
On a scale of 1-10, how useful were the introduc- 1.4 1.4 1.4
tory lectures in preparing you for group work?
On a scale of 1-10, how much input should faculty 7.2 7.6 7.4
members provide in the determining the original
direction of the project?
On a scale of 1-10, how did the workload of this 2.0 2.8 2.4
course compare to other courses during the first
four weeks of the term?
On a scale of 1-10, how did the workload of this 10.0 9.4 8.7
course compare o other courses during the last
four weeks of the term?
On a scale of 1-10, how did the workload of this BB 9.0 £.9
course compare to other over the whole term?
Ideally, how many times a week should a group 1.7 1.8 1.8
meat?
How rmany hours per week should be spent in group 3.5 3.5 35
meetings?
How many hours of work par week should be done 7.4 7.5 7.5
outside the group meetings?

The quality of work produced is re-
flected in the clients’ early use of the
reports. One document has now been
distributed as a reference source. The
work of the other group was presented
at a national conference to illustrate the
value of collaborations with universi-
ties. From the product perspective, the
COUrse wias a Success.

The Process
From a process perspective, there were
challenges. During the post-course review,

confusion when they tried to assist the
groups through their problems by mak-
ing suggestions that were often not con-
sistent with recent conversations be-
tween the client and group members.
Toward the end of the course it was
clear that the plan to distribute the
workload as evenly as possible through-
out the term did not work (fig. 1). One
group suffered serious computer prob-
lems, resulting in the loss of their docu-
ment and several weeks of work. The sec-
ond group had difficulty developing a
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Students also consider damage done to tallgrass praivie. This mock air disaster by the Canadian Air Force resulted in soil

compaction from the presence of the heavy machinery and damage from the use of fire retardant chemicals in the exercise.

focus for their project and expenenced
some internal group difficulties.

With respect to grading, student feed-
back and our own expenence mdicated
several areas of concern. Our use of peer
evaluations to modify the project mark for
individual students meant that we did not
assign students accurate grades during the
term. This lack of feedback resulted in
some surprises when students received
their final grades. We were also dissatis-
fied with the faimess of some students’
peer reviews. These concerns, together
with feedback from the students, formed
the basis for revisions to the course.

Modifications for Future Offerings

Based on the teaching and learning ex-
periences in the first cycle of the course,
we propose to modify the ways project
requirements are communicated, the
structure of the early part of the course,
the management framework provided
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for graduate students during the course,
and the evaluation procedures

Defining the Projects
A fundamental change to this course
will be to make information about in-
dividual projects available to students
earlier in the course. To do this, each
graduate student team leader will meet
with a client well in advance of the
course start date. At these meetings, the
graduate student will be responsible for
negotiating a contract that clearly iden-
tifies the boundaries of the project.
The client will then be asked to sign
off on this agreement so that each group
will have a clear indication of the na-
ture of their project from the first week
of the course. Clear expectations will
also reduce the frequency of communi-
cations with the client and will encour-
age both the students and the clients to
conduct any communication within the

context of a clearly outlined project
agreement. These modifications are in-
tended to minimize multiple under-
standings and variations from the origi-
nal project plan.

Course Timetable

To simultaneously increase the time avail-
able to complete the project and ensure
that students use the library effectively,
the structure of the course will be modi-
fied to streamline the project start-up
timetable. First, the client presentations
will take place during the first class, based
on the agreements reached with the gradu-
ate project leaders. In addition, we will
require students to submit outlines of their
expertise in advance, allowing groups to
be formed during the first class.

The second class will involve work-
ing on a group library exercise relevant
to their assigned projects. This will en-
courage effective use of the library, pro-
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mote coordinated group activity, and
provide an opportunity to give groups
feedback on their performance earlier
in the course.

In addition to addressing several con-
cerns raised during the first cycle of the
course, this modified schedule will reclaim
three weeks within the course for work on
the project. While we have eliminated the
original group-building exercises, our stu-
dents indicated that their groups worked
best when they were engaged in their as-
signed projects and meeting real deadlines,
and the revised schedule would provide this
maotivation at an earlier point in the course,

Project Management

Effective project management by the
eraduate students is critical to making this
course work smoothly. To assist the gradu-
ate stuclents, we have scheduled more ex-
plicit benchmark points in the course
schedule. To motivate their teams to meet
benchmark deadlines, each graduate stu-
dent will assign a portion of the process
grade to the performance of each individual
in the group. This additional evaluation
feedback will allow students to have some
leverage in their expectations that assigned
tasks will be completed each week.

Evaluation Procedures

Receving feedback dunng the term was a
major concern of students in the first cycle
of the course. In firture offerings, group
members will receive grades associated
with some of their ongoing activities, such
as the library assignment or weekly activ-
ity reports. In addition, the project leaders
and the professors will conduct a
midcourse review worth 20 percent of the
final grade. As with their final evaluations,
the midterm evaluation will include a peer
evaluation of each group member to de-
termine an individual midterm grade for
stucdents. In this way, students will have a
good idea of their performance levels and
of whether their work meets the expecta-
tions of their peers.

It is also important that the distinct role
of the graduate student as a project man-
ager be clearly defined and formally rec-
ognized in the grading process. To do so,
we plan to assign a formal grade to a de-
tailed project management plan outlining
specific goals and how the group is going
to achieve these goals, and to the graduate
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student’s performance in implementing the
plan. Furthermore, we will extend the peer
evaluation concept by requesting that group
members use a set of clearly stated criteria
to evaluate the project management of their
graduate student leader. Across all peer
evaluation situations, students will be re-
quired to justify the grades they assign.

Conclusion

While the first offering of this course pre-
sented some challenges, the teaching and
learning experienced were worthwhile.
Swinehart and Morse (1995) have noted
that applied ecological problems are a
valuable means of getting students to ap-
plv scientific principles. From a practical
point of view, this course provided stu-
dents with opportunities to apply their
knowledge and skills outside the univer-
sity in an environment similar to that in
which they might ultimately work, and to
make contacts that may prove important
in establishing their careers.

From a teaching and learning per-
spective, the course demanded higher-
level cognitive skills, including applica-
tion, analysis, synthesis, and evaluation,
in a collaborative and active-learning en-
vironment, This approach encouraged
deep rather than superficial learning
(Dunkhase Pennick 1991; Tribe 1994) on
the part of both students and professors.
[t also exposed students to the use of sci-
ence in dealing with real problems and
some of the difficulties they can encoun-
ter (Fenton et al. 1996).

In addition to academic objectives,
the course was designed to help students
develop transferable skills, such as oral
communication, teamwork, initiative,
and professional report writing, that are
highly valued by the employment com-
munity (McNally 1994; Yasso and Mor-
gan 1991). This kind of learning exper-
ence exposes students to high
expectations, using different learning
styles and talents, synthesizing learning
experiences, integrating education and
experience, engaging in active learning,
and collaborating with others ( American
Association for Higher Education 1996).

Apart from the benefits to the st-
dents, courses like this one also aid cur-
riculum assessment by helping to deter-
mine whether students have developed the
necessary knowledge and skills to meet

the demands faced by contemporary
ecologists. From all of these perspectives,
the first cycle of the course provided valu-
able learning and teaching experiences,
and we look forward to implementing re-
visions to enhance learning in the future,
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