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Enabling a Culture of Change:

A Life Science Faculty Learning Community

Promotes Scientific Teaching

o |

Significant challenges to education
transformation in lecture-oriented
science departments include initiating
and supporting a dialogue about teach-
ing and learning among faculty whose
priorities are primarily research. We
established a faculty learning commu-
nity through which participants made
significant changes to how they think
about student learning and how they
approach teaching.

By Karen L. Sirum, Dan Madigan,
and Daniel J. Klionsky

Journal ot College Science Teaching

esearch scientists and educa-
tors are supporting the call
for teaching reforms in the
sciences, and the need for
these reforms is gaining acceptance,
as evidenced by the increased un-
dergraduate curricular reform efforts
across the nation and the increased
funding available for such programs
through agencies such as the Na-
tional Science Foundation and the
Howard Hughes Medical Institute.
One important goal of these reforms
is to increase the scientific literacy
of our society, by facilitating the
development of students’ analytical
and problem-solving skills and by
developing their higher-order think-
ing skills and their ability to undertake
scholarly inquiry—in other words,

by training “citizen scientists” (Han-
delsman et al. 2004). The American
Association for the Advancement
of Science says, “Science should be
taught how science is practiced at its
best” (AAAS 1990). In these calls for
science education reform, recognized
and accepted by scientists, the goals
are to create an environment in the
classroom that allows students to be-
come personally involved in inquiry
(Dewey 1933; Kolb 1983), developing
as learners through collaboration with
other students and faculty members
(Johnson, Johnson, and Smith 1998;
Millis and Cottell 1997), and develop-
ing and practicing their own powers
of investigation. This kind of student
learning environment parallels the
learning environments in scientific
laboratory research programs where
collaborations, challenges, and in-
quiry form the foundation for critical
thinking among academic research-
ers. Training and practice in asking
good questions, thinking critically
about problems, and sharing ideas are
the foundation of what it means to be
a scientist. And, as scientists, these
are the kinds of experiences we need
to draw upon as teaching faculty who
seek to create a dynamic and interac-
tive learning environment for students
in the sciences.

Unfortunately, many science
faculty members teach almost exclu-
sively through lectures, a format that
often promotes passive rather than
active learning. These science fac-
ulty teach the way they were taught,
are unaware of the research on what
types of environments best promote
learning, and are resistant to change
because they feel they do not have the
time or because teaching is not valued
in their department. Thus, one of our
biggest challenges as academics is
to overcome this current dichotomy
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TABLE 1

Session 1.

Topic Learning goals Activity Methods Resources

How Identify concepts of how Participants think of a time and environment Think alone, Dewey (1933),

Humans people learn & what makesa | that provided them with an exciting/rewarding | share with Bransford, Brown, and

Learn good learning environment learning experience. In pairs, they share that others, dis- Cocking (2002),
experience while the listener lists factors that cuss with Zull (2002),
encouraged and enriched the experience. The group, Donovan, and
note taker shares with the larger group and a reflection Bransford (2005)
recorder lists key factors on a whiteboard.

between how we teach and how we
do research. We need to move our
research practices into a pedagogical
experience that transforms the way we
teach. As research scientists, we work
within a network of collaborators who
contribute to and value our work. For
example, publishing and public semi-
nars are critical elements of formal
scientific advance, and “hallway con-
versations” play an equally important
although informal role; however, none
of these activities typically define the
pedagogical aspects of our careers.
Teachers tend to work in isolation,
“often disconnected from adminis-
trators, colleagues and many of their
students” (Baker 1999). In isolation,
neither the researcher nor the teacher
seems to have much of a chance for
sustained discovery, growth, and posi-
tive change. The culture in a typical
research-oriented science department
is one that often discourages faculty
from putting time into their teaching,
because it will be at the expense of
advancement of their research. There-
fore, science faculty are often actively
discouraged from even talking about
teaching, because the perception will
be that if faculty are taking the time to
reflect on and discuss their teaching,
then they either do not care enough
about their research, or there must be
something going seriously wrong in
their classrooms!

While thinking critically about
teaching and learning, the authors be-
gan working toward science curricu-
lum reforms through a collaborative
effort, with a goal of recruiting sci-
ence faculty members to participate
in a learning community (LC). That

is, we wanted to bring together life
sciences faculty members who would
discuss and support each others’
teaching and learning goals, breaking
down the communication barrier that
characterizes most teaching activities
in the sciences. This paper describes
this yearlong science faculty learning
community, outlines the key elements
of how it was organized, and provides
specific ideas for how key topics were
approached in each session, includ-
ing the resources that were provided
to the participants. By documenting
our efforts in establishing the science
faculty LC, we hope to provide guide-
lines that other research-oriented
science departments can consider and
implement.

One such example is for the
science education specialist in a
department to establish and facilitate
an LC, perhaps in collaboration with
the university’s center for teaching
and learning. Science faculty with
an education specialty (SFES) are
appointed to a science department to
be the department’s science education
researcher (Bush et al. 2006). That
such positions are becoming more
numerous in science departments
across the nation (Bush et al. 2006)
bodes well for the future of science
curricular reforms. These faculty
members have an opportunity to bring
visibility to science teaching and
learning issues in their departments.
These SFES may find that, like one of
the authors of this paper, establishing
and facilitating a science faculty LC
is an avenue for making connections
and establishing collaborations with
science faculty with a broad range

of research interests, and the LC is a
strategy that provides the potential to
change the culture to one that values
talking about teaching.

Implementation

Background

Our own successful experiences with
active learning coupled with knowl-
edge of the published pedagogical
literature led us to suggest changes
in the curricula of our respective
institutions. One key to curricula and
cultural reform in the teaching of
science is that faculty members need
to become engaged as leaders in an
effort to improve student learning.
Unfortunately, the very principles of
active learning suggested we would
be unsuccessful in our initial attempts
to gain converts. Most faculty mem-
bers are not convinced of the value of
spending their limited time modifying
their current teaching methods simply
based on a verbal or written explana-
tion (i.e., essentially a lecture) setting
forth the benefits of active learning.
After meeting with large-scale resis-
tance to our suggestions for curricular
change, we realized that we would
likely achieve greater success if we
introduced faculty members to active
learning by demonstrating the process
in practice. This line of thinking led
to the idea of a learning community
that would utilize the very principles
we were advocating.

We approached both new faculty
in our departments (three participants)
and experienced faculty (one par-
ticipant), none of whom had previous
experience in active learning, and we
reached out to a neighboring institu-
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TABLE 2

Session 2.

Topic Learning goals

Activity

Methods Resources

Active Learn-
ing and How
to Transform a
Lecture-Based

Classroom can be effective.

Identify concepts of active
learning and be able to vi-
sualize and verbalize how
interactive course activities

Participants discuss research articles, share

What is good about your current teaching

teaching experiences, and tell how they might
use, or have used, active learning strategies
within their course structure. Also discuss: 1.

approach? 2. What do you think needs to be
changed? 3. How will you manage change?

Group discussion, | Fedlerand Brent

share experiences | 1999, 2003;

and learn from Klionsky and
one another, Tomashek 1999;
reflection & Handelsman et
application al. 2004

tion for mutual support and another
viewpoint. In addition, we included
faculty development staff research-
ers (two participants). Together, the
initial nine of us formed a LC we
titled “Bringing Active Learning to
the Classroom” to reflect our goal
of facilitating pedagogical changes
based on current research on how
to promote learning in life sciences
classrooms.

The primary goal of our group
was to create active- and cooperative-
learning environments and experi-
ences for students by first allowing
life sciences faculty members to expe-
rience that environment themselves.
To achieve this goal, we wanted to
avoid the typical workshops in which
faculty members hear about new ideas
and teaching methods in an intensive
format over a couple of days, then are
left to go back to their own classrooms
and try to figure out how to imple-
ment some of what they learned on
their own. Instead, we established
a community of learners (Baker
1999; Angelo 2000; Cox 2004) that
provided an important continuity—a
community that met over an entire
academic year so that participants as
a group had time to reflect on new

knowledge about teaching and share
ideas of practice that came directly
from their own classroom experiences
(Schon 1983). This approach also
extended the collaborative structure
that we were familiar with as research
scientists: In this case, our focus was
scholarly teaching with an emphasis
on practical application.

Our LC first met for 90-minute
sessions in the summer as a prelude to
a fall teaching schedule in which three
of the science faculty were teaching
for the first time. Over five summer
meetings, we were able to introduce
ideas and help prepare participants for
new and first-time classes they would
be teaching in the fall. During the fall
and spring semesters, we met once a
month for eight sessions.

In preparing for our first meet-
ings, we considered certain points.
For example, some of our participants
might not have placed teaching and
learning in a priority position in their
careers. In many cases, science faculty
are very limited in the amount of ad-
ditional time they can put into prepar-
ing for their classes; they have major
commitments to their science research
programs. Accordingly, just as we do
for students in our classrooms, we

needed to consider motivation and
relevance. In other words, we had to
help the faculty learn why they should
be interested in pursuing teaching as
a scholarly endeavor. We also recog-
nized that the changes we were going
to ask them to consider needed to be
things they could actually readily do,
especially with regard to time for the
research-focused faculty. In other
words, these changes had to be things
that could be integrated into faculty
careers as science researchers.
Finally, because we were work-
ing with researchers, we decided it
was important to present them with
published data demonstrating that
interactive engagement methods
promote deep learning, and that a
lecture-focused approach does not
consistently produce the learning
gains that we want (see examples
in Hake 1998; Klionsky 2004).
However, we did not want to weigh
them down with theoretical discus-
sions. Instead, we let theory, often
introduced through selected readings,
inform the practical activities that
became a major part of each session.
In particular, we believed that to
achieve the cultural change we had
in mind for this learning community,

TABLE 3

Session 3.
Topic Learning goals Activity Methods Resources
Learning Identify learning goals, Participants were asked to identify and discuss Individual pre- Paulson and
Goals and develop activities and one or two key learning outcomes from one of sentations, group | Faust 2004;
the Value of assessments that support their courses; how activities and assessments discussion, think Fink 2003
an Integrat- learning goals, and identify | are, or might be, aligned with such outcomes; pair share
ed Course key resources for support- and begin to design specific interactive activi-

ing change. ties and assessments.
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we needed to allow the participants
to learn in the same way that research
has shown promotes deep learning in
the classroom, in other words, learn-
ing that is active, engaged, hands on,
and collaborative (Bransford, Brown,
and Cocking 2000). Tables 1-6 be-
low describe essential elements for a
dynamic life sciences learning com-
munity and provide an overview of
the content, processes, and resources
for our sessions.

Description of the key elements
and topics for each session

The facilitator(s) plays a key role in
supporting a dynamic LC. The facili-
tator was responsible for (a) setting
the agenda for each session; (b) pre-
paring materials and resource packets;
(c) communicating with members
between sessions; (d) facilitating each
session so that interactive discussions
took place; (e) providing the group
with an overview at the completion
of each session; and (f) making sure
that there was continuity between and
among all 13 sessions. Co-facilitation
was a dynamic that worked well for
us, bringing the insights of an SFES,
a director of a center for teaching and
learning, and an established science
research faculty member together to
guide and lead the LC sessions.

We began our inaugural meeting
with an inquiry about how people
best learn. From this perspective, we
linked what participants knew about
their own learning to what research
says about how people learn (Table 1).
The first session reinforced the no-
tion that students learns best when,
among other important factors, they

take ownership of their own learning
through problem solving and reflec-
tion. This served as a good transition
for our second session on active learn-
ing, described in Table 2.

As summer progressed and par-

ticipants began to understand the
notion of interactive learning and
its processes, we planned the third
session around learning goals. Spe-
cifically, as Table 3 describes, we
wanted participants to understand an
integrated course design. In the fourth
session (Table 4), as faculty made
commitments to improving teaching
and curricular change, we addressed
an important question that emerged.
That is, what impediments will incur
as you seek transformation in peda-
gogy and the life sciences curriculum?
Our last session of the summer (Table
5), addressed a key issue for faculty:
starting the semester with excite-
ment, commitment, and buy-in from
students who might not be motivated
or disposed to think critically about
the life sciences or to engage in an
interactive learning environment.

Academic-year sessions

We acknowledge that one of the great-
est obstacles to implementing change
in teaching, for both the new and
mid-career faculty who participated
in this learning community, is lack of
collegial support (Bland and Bergquist
1997; Karpiak 1997; Boice 2000, Ro-
mano et al. 2004). Accordingly, once
the semester began, we met at least
once per month to provide and en-
courage collegial support for teaching
improvement, to provide resources and
activities promoting practical applica-

Enabling a Culture of Change

tions of active learning, and to answer
questions and concerns about teaching
and learning as they arose throughout
the academic year. Table 6 represents
an overview of selected topics, pro-
cesses, and resources we utilized in
the academic-year sessions.

For implementation of a science
faculty LC, three important points
must be kept in mind. First, it is not
necessary to have experts in every
pedagogical area preside over these
sessions. The collective experience of
the LC members is the critical com-
ponent. Second, revisions to a course
do not have to be made all at once, but
can be introduced gradually. Third,
there are no right answers for how
an individual should introduce active
learning into their classroom. As with
bench research, successful revisions
typically require repeated experiments
and assessment of the outcome.

Outcomes

For our group, the LC became a place
to try out ideas: We could run a new
idea past the members of the LC, try
new things in our classrooms, and
then come back for more feedback.
We developed one-on-one relation-
ships with members of the group and
talked about teaching in an informal
way, inside and outside the sessions,
that is not common in our research in-
stitutions. Faculty members were able
to recognize the importance of schol-
arly teaching and to see that their ef-
forts to improve student learning were
valued. By talking about teaching, we
came to an understanding about the
power of our collective knowledge
and to the realization that it should

TABLE 4

Session 4.
Topic Learning goals Activity Methods Resources
Curricular Identify potential obstacles Guest speaker introduced curricular reform Small group, Boyer 1990;
Changeand | and problems one would efforts and problems and solutions for over- jigsaw, presenta- | Felderand
Obstaclesto | encounter when promoting | coming resistance to reform. She led a jigsaw tion, large-group | Brent 1996;
Overcome pedagogical and cur- activity in which participants were assigned discussion Boice 2000;
ricular change, and develop to four different groups: administrator, faculty Romano, et al.
strategies to overcome such | colleague, student, and faculty reform leader. 2004
problems and obstacles. Information was shared and combined for a
broader outlook and further discussion.
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TABLE 5

Session 5.
Topic Learning goals Activity Methods Resources
Setting the Identify and develop ac- Participants were asked to read several short Readings, Wright 1999;
Tone for the tivities that create excite- papers about the importance of setting the discussion, indi- Felder 1995;
First Week of | ment and interest about right tone during the first class session and vidual sharing, Povlacs 2004
Class the course focus and about | discuss creative methods for transforming their | brainstorm
learning in general. first class sessions to engender excitement,
motivation, and familiarity among students
and teacher.

not be embarrassing to ask for help,
just as it is not an indication of lack
of ability when we consult with others
regarding our labs’ research endeav-
ors. Today, the collective knowledge
we share about teaching and learning
continues to grow and spread to others
we interact with along the way. Such a
teaching/learning impact is too often
not accounted for when we assess
the value of faculty development on
learning. However, even in our mod-
est efforts, LC members often talked
about how they shared teaching/
learning ideas with colleagues, who
in turn acknowledged their interest in
improving their own teaching.

As the one-year anniversary of
the formation of our LC approached,
we asked participants to answer a sur-
vey regarding their experience in the
group. The results indicate that faculty
members are changing how they teach
and making informed choices when it
comes to teaching strategies. They feel
empowered and are encouraged to take
risks, are fostering collaborations in their
teaching, and are talking about teaching.
For some, the change in how they teach
has been radical. For others, the change
has been small but noticeable. For us as
facilitators of the LC, all of the positive
changes have been considered critical to
accomplishing a cultural change among
science faculty that is much needed and
long overdue.

There are many models for the
stages of human behavioral change.
When addressing the impact of in-
structional development workshops,
Connolly and Millar (2006) suggest
that workshop design must address
the following stages: unfreezing or
challenging previously held beliefs,
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cognitive restructuring and learn-
ing about instructional approaches
that fit with the new beliefs, and
finally, refreezing to adopt the new
instructional paradigm. The yearlong,
learning-community structure pro-
vides sustained support and helps
avoid backsliding and refreezing
previously held beliefs about teach-
ing and learning, especially when it
is inevitable that challenges will arise
as faculty apply new pedagogical
strategies. The learning-community
support and feedback come at a criti-
cal stage of change and facilitate the
professor-to-professor dissemination
important for cultural reforms in
science departments (Handelsman,
Miller, and Pfund 2006).

Excerpts from each participant’s
comments are offered here:

“Since I didn’t have much of a teach-
ing philosophy, participation in this
program has been invaluable. A year
ago, I did not know what “active learn-
ing’ meant. I feel like an expert now...
This positive reinforcement gave
me the courage to revamp my class
to incorporate more active learning
methods...The class that I taught this
past fall was completely overhauled
after my experience with the LC.”

Tangible outcome: This faculty mem-
ber used an active-learning format the
first time teaching a course and is
continuing with this approach.

“I’m considering approaches other
than a straight lecture format. I do
intend to utilize some level of active
learning (problems and case studies
at minimum) in other undergraduate

courses upcoming...I implemented an
active learning approach in a graduate
course I taught (two sessions) and it
seemed to be very well received.”

Tangible outcome: This faculty
member used an active learning ap-
proach for a mini-course and pub-
lished a paper describing the activity
he designed with input from the LC
members that formed the basis of the
two-day course (Kumar 2005).

“I am much more willing to minimize
the amount that I lecture and develop
more class discussions and activities.
The big change for me is that I no
longer regard poor response by the
students as a signal to give it up and
go back to lectures but instead as an
opportunity to learn and improve—
largely because of the support I have
had from the LC...For me, the best
part of the experience has been the
sharing of ideas, the reference materi-
als, the support of colleagues, and the
opportunity to talk about teaching in
an informal atmosphere. I now feel I
have a vocabulary about pedagogy that
makes it much easier to seek out addi-
tional information and resources.”

Tangible outcome: This faculty
member currently teaches under-
graduate- and graduate-level courses
with minimal lecturing and a focus
on group problem solving applied to
real-life environmental issues.

“I tried to make my lectures more
engaging by asking a lot of questions
and having the students ask their
neighbors to compare notes. But in
the future as I am able to change the
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TABLE 6

General Session Format

Sample Topics

Learning goals

Rationale for Activities

Examples of Methods

Resources

Participant’s in-
terests and ped-
agogical needs
determined

the topics.
These included
student motiva-
tion, teaching
with technology,
authentic assess-
ment, getting
students to read
before class, &
active learning

Goals varied ac-
cording to faculty
learning needs, but
always included
the goal to improve
teaching through
discussion, sharing
experiences, &
application of new
methods, skills and
philosophies regard-
ing teaching and
enhancing student
learning.

in the large and
small classroom.

Participant’s interests and immediate
needs drove activities and the selection of
reading resources for each session. In addi-
tion, each participant presented an activity
that they had implemented or wanted

to implement in class. Such experiences
promoted the use of the group’s collective
knowledge to brainstorm ideas and meth-
ods for improving activities. For example,
as faculty strove to achieve an interactive
classroom, they came up with methods

to implement group learning in various
ways that promoted individual student
responsibility as well as a demonstration of
the power of collective knowledge.

Typically used read-
ings, demonstrations,
discussions, group
work, brainstorm-
ing, and reflections
prompted by written
overviews for each
session.

Each session
was complete
with select
readings ap-
propriate to
the topic and
the interests of
participants.

course, I plan to add more active
learning strategies and to get the other
lecturers to do the same...The most
valuable thing for me was meeting
other faculty and hearing their ex-
periences, both about what worked
and what didn’t work for them. The
next most valuable thing was learning
about different activities I can use in
the classroom...The best part was just
talking to other faculty about what
they are doing and getting their sug-
gestions for what I can do.”

Tangible outcome: This faculty
member became the organizer of a
medical school course and instituted
an active-learning format among all of
the participating faculty members.

Conclusions

What made our LC approach work? (1)
We saw that we are learners together
in this learning community and we
are our own resource: Our collective
knowledge is an invaluable asset. (2)
The common underlying benefit that
all members reported was that this LC
empowered them to try something new
in their classes. Faculty members felt
less fear and could see how making
their class more interactive was really
possible. The LC gave them a chance
to think about teaching and learning in
an environment away from the grant-
and paper-writing pressures of a de-

manding science department that may
not place a high value on teaching as a
form of scholarship. They realized that
developing as teachers is a process and
change in teaching methods and styles
does not have to happen all at once but
can evolve as we grow as scholars of
teaching and learning.

If we approach teaching scientifi-
cally (Klionsky 2003; Handelsman et
al. 2004) and focus on learning, utilize
our collective knowledge through col-
laboration, and begin by talking about
teaching, we can develop as scholars
of learning who in turn support com-
munities of learners. m
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