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On the Cutting Edge: Teaching
Help for Geoscience Faculty

Cathryn A. Manduca," David W. Mogk,? Barbara Tewksbury,® R. Heather Macdonald,’
Sean P. Fox,' Ellen R. lverson,' Karin Kirk,' John McDaris,' Carol Ormand,' Monica Bruckner’

ress at the level of the community and

where individual work builds on all that
has come before, teaching science has often
been an individual enterprise. Typically, fac-
ulty create courses in isolation, without the
benefit of knowledge of others’ classroom
experiences or research on how students
learn (/, 2). Building a culture of sharing
and communal improvement in support of
undergraduate geoscience teaching is the
goal of the On the Cutting Edge professional
development program.

To this end, On the Cutting Edge has
offered a series of professional development
workshops for geoscience faculty and grad-
uate students since 2002. Participants share
their teaching experiences, learn from lead-
ers in geoscience and other disciplines, and
develop new online resources in support
of teaching geoscience (3) (see the figure,
right). Many of the workshops focus on spe-
cific topics in geoscience education. Emerg-
ing themes, such as teaching with visualiza-
tions and data; core courses in the under-
graduate major, such as structural geology;
and rapidly changing content areas, such as
climate change, are all included. Other work-
shops, repeated each year, help faculty design
or revise a course, pretenure faculty manage
their careers, and postdoctoral students and
graduate students prepare
for an academic career. This
range of workshop topics has
been successful in engaging a
wide spectrum of geoscience
faculty in learning more about
geoscience teaching.

To date, ~1400 geoscience
faculty from more than 450

In contrast to science, which makes prog-
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A place is described for faculty to share their
teaching expertise and to remain current with
advances in geoscience.

Workshop participants generate much of the Web site content. Here, participants in the 2008 Teaching
Introductory Geoscience workshop work together to improve their contributions to the teaching activity collection.

geoscience departments have participated in
On the Cutting Edge workshops. Participants
from research universities, comprehensive
universities, liberal arts colleges, and 2-year
colleges are selected on the basis of scientific
and educational expertise, as well as to pro-
vide a diverse array of viewpoints.

The On the Cutting Edge Web site (http://
serc.carleton.edu/NAGT Workshops/) is one
of the program’s most important innova-

supercritical

Many Web site users are searching for video or other visualiza-
tions. This video of a flume study of water flowing over a dam is part
of a collection of videos for teaching river geomorphology developed
by Little River Research and Design, with funding from the Missouri

Department of Natural Resources. From this page, users can easily
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explore other related materials and ideas for teaching geomorphology,
including a collection of teaching activities and syllabi.
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tions for allowing faculty to learn from one
another about teaching. The Web site is a key
resource for workshop participants as they
prepare for their workshop experience; it pro-
vides tools for interaction, sharing, and col-
laboration during the workshop and records
insights gained at the workshop. After the
workshop, the Web site provides informa-
tion and resources and supports changes
in instruction for both participants and the
larger community. The Web site also illumi-
nates the linkages between science content,
pedagogical strategies, teaching activities,
assessments, and research on learning.

The Web site is a joint creation of the
workshop participants and the project team
of On the Cutting Edge. The conveners work
with staff to create pages that introduce the
topics of the workshop and build a founda-
tion for workshop discussions. For example,
before a workshop on the role of the affec-
tive domain in geoscience teaching, pages
reviewing the definition of the affective
domain, a framework for its application to
teaching, and an introduction to the literature
were developed. Workshop participants pre-
pare for the workshop by reviewing materi-
als on the Web site and contributing examples
from their own teaching. In another example,
participants from a 2009 workshop on teach-

VOL 327 26 FEBRUARY 2010

6T0Z ‘0 Jaqwaldas uo /610 Bewasualds ad 19198

1095


http://science.sciencemag.org/

ESSAY

1096

ing paleontology submitted descriptions of
their courses and two activities that they have
used in the classroom. These examples are
collected through a structured Web-based
format in advance of the workshop, which
allows participants to learn about their col-
leagues’ work before they meet at the work-
shop and automatically produces a valuable,
easily searched collection for use by all inter-
ested faculty (4).

During the workshop, participants docu-
ment the results of their discussions and work
together via the Web site. For example, par-
ticipants in the affective domain workshop
described dilemmas that they had faced in
teaching and discussed a variety of possible
responses, based on the presentations and
information gained at the workshop. They
developed these discussions into a set of Web
pages that they can use for their own refer-
ence and that are available to others. Increas-
ingly, workshops also provide opportunities
for participants to review and improve teach-
ing activities submitted before the workshop,
enhancing the quality of the materials shared
through the Web site.

Following the workshop, the On the Cut-
ting Edge project team reviews materials
generated by the workshop and creates a top-
ical site designed to present this information
to geoscience faculty who did not attended
the workshop.

The On the Cutting Edge site now has
33 topical sections based on the workshops
offered to date. These include more than 1200
community-contributed teaching activities
ranging from in-class activities that make lec-
ture interactive to designs for laboratory activ-
ities. Web statistics show that 16,000 users
returned to the site six or more times last year
to find ideas or materials for teaching, to learn
about a new method or topic, to find out what
their colleagues are doing in their teaching,
to find geoscience visualizations, or to obtain
information to assist with career planning or
advancement (see the figure, page 1095, bot-
tom). We estimate that ~25% of these users
are geoscience faculty, including roughly
equal numbers of workshop participants and
other geoscience faculty. Other users include
faculty in other disciplines, teachers of ele-
mentary through high-school pupils, stu-
dents, and others.

Workshop participants use the Web
site to refresh their memory, to make use
of resources discussed at the workshop in
their teaching, and to expand their knowl-
edge in areas addressed by workshops other
than the one they attended. For example,
one participant in the Introductory Geosci-
ence workshop developed a dinosaur course
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by combining ideas learned at the work-
shop with materials from the online course
design tutorial available from a workshop
he did not attend. The result was a course
that used a student project as a central ele-
ment to tie together concepts addressed
throughout the course. Similarly, geosci-
ence faculty who have not attended work-
shops are using the Web site to learn about
different aspects of geoscience teaching and
to find out more about what their colleagues
are doing in their courses. This combination
gives them confidence to try new methods
in their teaching.

We know less about use by those outside
geoscience, but use patterns suggest that
they are also learning about pedagogy, find-
ing visualizations, and exploring teaching
examples. Of intensive sessions (those view-
ing 10 or more pages), 38% include views of
activity pages. Learning does not stop with
the activities, however; 20% of intensive ses-
sions include visits to a module describing a
pedagogic method.

The combination of workshops and Web
sites has influenced the practice of individual
geoscience faculty in the classroom (5). Mul-
tiple surveys indicate that 80% of respon-
dents have made specific changes to their
teaching practices with a measurable shift
toward active-learning techniques. Inter-
viewees can identify specific changes and
trace them to lessons learned at the workshop
or from the Web site. Critical to supporting
these changes is a student-centered view of
learning (6), which is developed at the work-
shops. Past participants use phrases such as
“eye-opener” or “seismic shift” to describe
this change in viewpoint.

Beyond the impacts on individual faculty,
the On the Cutting Edge program has created
anew culture; faculty learn from one another
and share resources to improve teaching.
The workshops encourage discussions about

teaching, whereas the Web site allows faculty
to quickly discover what others are doing.
We are beginning to see spontaneous contri-
bution of teaching materials through our on-
line submission forms, actions that reflect
the beginnings of a self-sustaining commu-
nity of sharing.

In the future, On the Cutting Edge will
offer several workshops in 2010 on topics
central to improved teaching in the geosci-
ences: teaching complex systems, using the
Geographic Information System and remote
sensing in geoscience, and teaching through
fieldwork. We continue to work to engage a
larger fraction of geoscience faculty in this
community and, this year, will expand our
virtual workshop series by offering work-
shops on service learning, teaching about the
deep earth, designing effective courses, and
teaching online courses. All will yield new
additions to the Web site, which we invite you
to explore and enjoy.
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