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ABSTRACT

This article describes how an
experimental geography  seminar  uti-
lized Internet communication tools in
conjunction  with constructivist strate-
gies to actively engage geographicaly
distant students in the process of col-
laborative  inquiry and comparative
analysis. Review of the evidence sug-
gests that the application of construc-
tivist-inspired teaching and learning
strategies  together  with Internet  com-
munication  tools served to facilitate
geographicaly distant students in a
dynamic  process of collaborative
inquiry and comparative analysis.
However, both the application  of con-
structivist-based strategies and the inte-
gration of Internet tools require consid-
erable time, effort, and resources that
may deter some geography  educators
from implementing similar  Internet-
based  collaborative learning  environ-
ments.
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continue to expand their curriculum  to
communications tools, it is appropriate  to
consider what pedagogical  strategies may best complement  the use of
these tools for geography  education. This article begins with a brief
overview of the tenets of constructivist  theory and a discussion of some
of the various teaching and learning strategies that can be employed to
apply constructivist ~ theory to the practice of geography  education.  This
is followed by examples of how the Internet has been employed in
geography  education.  We then describe an experimental geography
course and, through analysis of qualitative data, discuss the strengths
and weaknesses  of the course's design and implementation. Finaly, we
discuss the need for further research into the application  of construc-
tiviss pedagogical  strategies in Internet-based collaborative  learning
environments.

As geography  educators
incorporate  Internet-based

CONSTRUCTIVISM, THE INTERNET, AND GEOGRAPHY

EDUCATION
Constructivist Theory

As aresponse to the difficulties seen in other learning theories (eg.,
behaviorist,  information  processing)  constructivist theories  evolved
from the field of cognitive science and the thinking of numerous  educa
tiona psychologists  and philosophers  such as John Dewey, Lev
Vygotsky, Jean Piaget, Jerome Bruner, and Seymore Papart.
Constructivist ~ theorists have found it difficult to settle on asingle defin-
ition for constructivism given the many divergent branches and inter-
pretations  of constructivism. Molenda (1991,47) observed that, "con-
structivism  comes in different strengths...from weak to moderate to
extreme" However, some general pedagogical — strategies seem to
emerge consistently  from most perspectives  of constructivism.

John Dewey's notion that instruction  should be centered around

activities that are relevant and meaningful  to a student's own experi-
ence has become a fundamenta premise  of constructivism. Similarly,
seminal  congtructivist  theorist Lev Vygotsky “emphasized the impor-

tance of socia relations in dl forms of complex menta activities'

(Prawat 1993, 10). Gage and Berliner (1988, 126) interpreted  that, "In the
zone of proximal  development, social  knowledge-knowledge acquired
through  social interaction-becomes individual  knowledge and individ-
ual knowledge grows and becomes more complex."  Vygotsky's work

Education
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clearly influenced constructiviss  concepts emphasiz-
ing the importance  of learning through collabora
tive, socia activities as well as focusing instruction

on each child's persona experiences, creativity, and
differences.
Piaget, aso a very intluential  constructivist

thinker, "viewed the human mind as a dvhamic set
of cognitive structures  that help us make sense of
what we perceive" (Brooks and Brooks 1993,26).
Papert's (1980, 7) work acknowledged Piaget's con-
structivist  notion of looking at children as active
"builders  of their own intellectual  structures"  He
emphasized  that education could provide rich,
motivational  environments  to foster cognitive
growth, and that the microworlds  of a computer,
properly  designed, could assist in providing  such
complex  environments. Further  support  for con-
structivist ~ theory is provided by the work of Bruner
(1973), who fet that a each stage of intellectual
development, education could be made more ree
vant to students needs and that teacher interven-
tion could promote active participation  in the learn-
ing process. By providing discovery learning  envi-
ronments  educators  could encourage  children to
explore dternatives and recognize relationships
between ideas (Bruner 1973). Constructivist educa-
tiona researchers  Brown et al. (1989) articulated

that students should engage in problem solving in
settings  familiar  and useful to the student. They
emphasized  that this notion of situated cognition
could be achieved most effectively in collaborative,
group-learning environments.

Theory into Practice: Constructivist-Inspired
Strategies

As various constructivist  theories  of learning
have taken shape, educators have identified some
common  constructivist-based teaching and learning
strategies  that can be employed in constructivist-
oriented learning  environments. Roblyer et a.
(1997,72) suggest that constructivist-based learning
environments  frequently:

» involve problem-solving activities,

» provide visua formats and mental mod-
els of the problems to be solved,

» provide rich learning environments,
involve cooperative or collaborative
group learning,

» promote learning through exploration,

and
» Utilize authentic assessment methods.
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Similarly, Brooks and Brooks (191J3, 17) discuss how
constructivist-inspired classrooms  tend to apply
many of the following pedagogica  strategies.

Curriculum  is presented  whole to part

with emphasis on big concepts.

Pursuit  of student questions is highly

vaued.

Curricula  activities rely heavily on pri-

mary sources of data and manipulative

materials.

Students are viewed as thinkers with

emerging theories about the world.

Teachers generdly behave in an interac-

tive manner, mediating the environment

for students.

» Teachers seek the students
view in order to understand
present  conceptions
quent lessons.

» Assessment  of student learning s inter-
woven with teaching and occurs through
teacher observations  of students at work
and through student exhibitions and
portfolios.

» Students primarily  work in groups.

points of
students'
for use in subse-

Applying  Constructivist
Practice of Geography

Theory to the
Education

In light of emerging interest in constructivist
thinking among educators, there are numerous
examples of how geography  educators have begun
to apply some of these constructivist-based teach-
ing and learning strategies into geography  courses.
A brief look at afew of these courses helps to illus-
trate how constructivist-inspired strategies can be
applied  effectively  to geography  education.

Healey (1996) contends that a team-based  coop-
erative learning strategy produced  higher achieve-
ment and more positive relationships  among  stu-
dents than did competitive  or individualistic expe-
riences. Madge (1995) describes how the implemen-
tation of problem-solving exercises was effectively
used to develop transferable  skills in a human

geography ~ course. In a project comparing  tradition-
alecture,  haf-lecture/half collaborative,  and full
cooperative  course formats for an undergraduate

applied  shoreline  management geography  course,
Nordstrom  (1996) found that student evaluations
indicated that students significantly  supported  the
cooperative  format over others. Haigh and Gold
(1993) describes some of the problems  with tradi-
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tionad field study in higher education geography
and advocates a combination  of field study that
also includes students engaging in research projects
and developing  presentation  skills. Burkill (1997)
discusses acourse which promoted deeper student
empowerment by having students role-play the
parts of consultants involved in group work on
global issues. Lyman and Foyle (1991) argue that
cooperative  learning is a viable means for teaching
geography,  suggesting  that the cooperative  learning
strategy  helped create a positive classroom  climate
and that students were more involved in the subject
and more motivated to learn content. Kneale (1996)
discusses an undergraduate physica  geography
course that combined lecture with an integrated
team project involving fieldwork, laboratory  analy-
sis, data anaysis, group report writing, poster pro-
duction, and presentations and asserts that the class
encourages  group interaction,  student decision
making, and the development of transferable  skills.
Hindle (1993) describes how a cooperative  group
project is the basis of the first two years of a three-
year geography  program that has been received
favorably by students and faculty members.
Harbeck  (1997) describes a cooperative  learning
course in which students are guided through an
exploration and analysis of area human system
(e.g., supermarket, hotel, etc) with the goa of
building  skills that transfer.
We describe  a geography
the constructivist-oriented

course that employed
strategy  of team-based

collaborative  inquiry to foster student cooperation,
interaction, and comparative  analysis of student-
generated  research data. Through the intentional

application  of teaching and learning strategies  that
reflect the tenets of constructivist  theory, geography
educators can design learning environments  and
experiences  that are compelling and meaningful  for
their  students.

The geography  education examples  suggest
that employing  constructivist-based strategies  can
generate  beneficid  student  experiences and results;
however,  constructivist strategies  have been criti-
cized in areas such as prior knowledge, depth ver-
sus breadth of coverage, transfer, and assessment.
Molenda (1991,44), concerned that alack of prior
knowledge  of subject matter in some constructivist
environments could be detrimental  to the learner,
stated, "He who can swim may bring up pearls
from the depths of the sea; he who cannot swim
will be drowned; therefore only such persons as
have had proper instruction  should expose them-
selves to risk." Tohbias (1991) found little evidence to
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the congtructivist ~ notion that problem  solv-
Stuations  transferred  easily
to rea life problems. Tobias (1991) adso pointed out
that constructivist ~ approaches  that advocate in-

depth coverage of one topic in a fidd can come a
the expense of students developing a broad under-

support
ing taught in authentic

standing of many different topics in a field. Finaly,
Reigeluth  (1991) argued that construcivists qualita-
tive, authentic-assessment strategies  often conflict-

ed with the quantitative,  objective measurements
that schools must currently use to certify that stu-
dents have learned key skills.

The Internet and Constructivism

In the 1990s, emergence of Internet-based
telecommunications technologies  such as e-mail,
video conferencing, and the World Wide Web have
dramatically ~ enhanced  opportunities  for geographi-
caly distant students and educators to learn and
teach collaboratively.  Wagner (19933, 29) defines
distance education as the "transmission of interac-
tive educationa  or instructional programming to
geographically dispersed  individuals and groups."
The notion that interactive  Internet-based tools
have the potential to change education for the bet-
ter has many proponents.  Owston (1997, 27) asserts
that "nothing before has captured the imagination
and interest of educators  simultaneously around
the globe more than the World Wide Web. The Web
is now causing educators, from preschool to gradu-
ate school, to rethink the very nature of teaching,
learning, and schooling."  According to Owston
(1997,27), when it comes to "increasing  access to
education,...promoting improved  learning [and]
containing  the costs of education, [a promising
case exists for the Web in al three areas" Such
expectations  run the risk of making Internet-based
learning  susceptible  to the disappointment that
characterized  educational  television after it failed to

live up to its promise as a technology that would
revolutionize  education.  However, as the Internet
phenomenon continues to expand rapidly into
more and more homes, businesses, and schools,
educators  are examining  the potential that these
tools for interactive  communication can have in
facilitating  collaborative  learning  environments.

Some educational  researchers  are beginning  to
investigate  how these collaborative  Internet  tools
are being integrated into constructivist  pedagogical
designs. Sayers (1995, 6) writes that "the electronic
classroom is not only bringing geographicaly dis-
persed students together, but it is introducing a
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new pedagogy, one which stresses learning as a
social and collaborative  process”  Garrison (1993,
201) suggests that this emerging socia and collabo-
rative process of learning reflects the theory of
“cognitive  congtructivist  learning"  that assumes
that the "learner takes responsibility  to construct
meaning actively, not in isolation, but through dia
logue with onpself as well as others" A number of
other educatiG.lal  researchers  (eg., Crotty 1995,
Dede 1995, Jonassen et a. 1995, Lebow 1995, Means
and Olsen 1995, Yakimovicz and Murphy  1995)
have explored this relationship  between construc-
tiviss pedagogy and collaborative,  distance-learning
environments. As referred  to earlier, constructivist
theories and methods of teaching and learning gen-

erdly assume that knowledge is constructed by the
individual  in context based upon interpretation of
experience and previous knowledge  structures
(Resnick  1991). Garrison (1993, 201) writes that such
collaborative,  constructivist, distance-learning envi-
ronments are in contrast to the "isolating"  and

"prepackaged self-instructional
most traditional  correspondence courses that
“inherently  carry a behavioral  orientation  to learn-
ing." Stein et al. (1994, 1) writes that "the halmark
of constructivist learning is activity" and tha in
such environments  "students are not passively
absorbing information,  but are actively involved in
constructing  meaning  from their experiences and
prior knowledge."

course materials'  of

The Internet and Geography Education

Geography researchers have recognized that
Internet-based  tools and resources have great
potential for the advancement of geography educa
tion. Bishop et al. (1993) discuss how geographers
can utilize the Internet's vast amount of climate and
meteorological imagery and text (e.g., satellite
images, radar summaries, air charts, meteorgrams)
for research, lectures, and student analysis. Svingen
(1994, 180) describes how Internet tools such as e
mail and the Web can offer geography students
"ways to communicate with other children around
the globe and work with them on joint projects.”
Fitzpatrick (1993, 156) argues that "the geography
teacher has to deal with vast libraries of textua
information, numerica data, and graphic displays."
He asserts that "geographers see the world as an
intricately interconnected place” and that telecom-
munication "links with the world beyond the class-
room can take on aproductive and instructive role"
(Fitzpatrick 1993, 156). Nellis (1994, 36) argues that
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"through  telecommunications, computer  graphics,
geography  computer  software, and simulaions, as
well as, GIS, GPS, and remote sensing, geography

educators and students can address a broader range
of spatiadl questions than was previousy  possible"
One example of the emergence of Internet-
based geography  education  resources is the Virtual
Geography ~ Department  Project (see Appendix A for
URL), which promotes collaborative  research efforts
among geographers  and offers high quality curricu-
lum materials over the Internet for use by geogra-
phy students and faculty at any university in the
world with an Internet connection.  Although  many
Web sites on the Internet  provide geography-based
resources that can be utilized for education (eg.,
interactive  maps, GIS data), little research has been
done examining the use of Internet communication
tools for geography learning  environments that
employ congtructivist  strategies  to facilitate  collabo-
rative inquiry among teams of distant student
researchers.

COURSE DESCRIPTION

The Comparative Environmental  Change
Seminar, which took place in the spring of 1997,
was designed to utilize Internet communication
tools to facilitate collaborative inquiry and compar-
ative analysis among teams of geography or envi-
ronmental studies majors from the University of
Cdifornia at Santa Barbara (UCSB) and
Westminster College in Utah (Westminster). At each
school three teams of three or four students were
given the task of collaboratively researching
human-induced  environmental  change issues with-
in an assigned regional mountain ecosystem and
then comparing their findings with those of a simi-
lar team of remote students. Westminster students
examined human influences of the Wasatch Front in
the Rocky Mountains outside of Salt Lake City,
while UCSB students examined comparable issues
in the southern Sierra Nevada Mountains.

The research issues were defined according to
elevation (lower, middle, or upper slopes), creating
aremote counterpart research team for each team at
each level. These geographically distinct, yet eleva-
tionaly similar, teams of students could then col-
laboratively conduct research on related topics and
compare their findings. This structure aso alowed
the authors to gather data on the collaboration
experiences of each set of student research teams.

Magjor criteria for the selection of research topics
included the significance of known human-induced
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environmental change associated with that topic
and potentidl comparability to other mountain

ranges. Some topics were more narrowly  defined
than others. For example, the upper-dope  UCSB

team was asked to explore environmental change
surrounding  the threatened  mountain  yellow
legged frog (RINII [1111SCOSI)in the apine lakes of the

Sequoia region. Their counterpart  team was asked
to research issues facing the endangered  bored toad
(Bufo Dorcas Dorcas) in the lakes of the Wasatch Front.
In contrast, the mid-slope teams were asked to
research the much broader topic of environmental
change caused by the growth of skiing and other
winter recreational  activities. The lower-dope  teams
were also given a relatively broad task of research-
ing environmental change related to the growth of
human  development in the foothills.

Course Instructional  Design

The seminar intentionally  employed  numerous
constructivist-based teaching and learning strate-
gies such as collaborative  research teams, role-play-
ing, accessing primary data sources, student-cen-
tered curriculum, instructors  as facilitators, qualita-
tive assessment, and experientiadl  use of technology.
Such strategies were incorporated  into the course
design to facilitate students with the process of
developing  their own understanding of environ-
mental change. By engaging students in the process
of andlyzing primary data (eg., via case studies on
the course Web site, Internet and library resources,

interviewing  experts) and then having them active-
ly collaborate  with their loca and remote student
researchers, course designers anticipated  that stu-

dents would construct a fuller understanding of the
many aspects that influence human-induced envi-

ronmental  change at various elevations.  Instructors

facilitated and guided each team as they collaborat-

ed with their remote counterparts, investigated

their research questions, and authored, posted, and
compared  their reports.

At both UCSB and Westminster, the course met
twice aweek for two hours for ten weeks in 1997.
Almost dl participants ~ were geography  or environ-
mental  studies magors who had previoudy taken an
introductory ~ course in human geography that
focused on environmental change. Before enralling,
students were informed that the course was experi-
mental and was investigating Internet-based dis-
tance learning. Students were dso notified that all
course e-mail, Web, and video-conference-based
electronic  interactions  would be forwarded  auto-
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matically to specia accounts for research purposes.
Human subjects research approva was granted for
this study by both UCSB and Westminster.

Course  Objectives

The goa of the course was to engage geogra-
phy students from two different higher education
ingtitutions  in an Internet-based course that facili-
tated team-based collaborative  inquiry and compar-
ative anadysis. The primary educational  objectives
of the course were

between local
researchers;

» to facilitate collaboration

and remote teams of student
» to provide aformat for students to com-
paratively  analyze environmenta change
over time within two geographically dis-
tinct mountain  ecosystems,
» to promote student  understanding of the

nature and complexity  of environmenta

change; and
» to promote the use of state-of-the-art
computer-based telecommunications and

research  tools.!
Student  Assessment

Students were assessed primarily  through  qual-
itative measures. Course instructors — assessed the
quality of each student's research process as well as
their team research product using the following cri-
teria

» Student attendance  at regularly  sched-

uled meetings as well as active participa
tion in and out of class

» instructor  observation  and anecdotal
notes of individua  and team-based
effort;

quality of student team-based  research,
collaboration,  and reports (posted to the
course Web page);

quality of emall and live video confer-
ence interactions  with local and remote
participants;  and

participation  in regiona research field
trips (e, most of the UCSB students
participated  in a field trip to the Sequoia
National  Park region).

Congtructivist approaches to assessment gener-
aly assume that by actively engaging in each of the
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stages of the inquiry process, students will con-
struct a meaningful  understanding of the research
experience.  Stein et a. (1994, 17) emphasized  that
assessment  of students  within - constructivist-based
learning environments  tends to focus on "the
process of getting an answer rather than just the
product." This focus on both process and product is
often reflected in constructivist  learning  settings
through the use of qualitative performance  assess
ments such as "projects, portfolios, learning logs,
journals, constructed  responses, observation,  Stu-
dent interviews, peer evauation, self evaluation"
(Stein et a. 1994,21). In our course, rather than
evauating students solely on the merits of the final

team project, course instructors assessed the quality
of each student's collaborative  research efforts as
well as the quality of that student's team product.

The research process experienced by each student
was assessed through the use of various qualitative
instruments  such as direct observation, analysis of
anecdotal  notes, student emails, student journa
reflections, and post-course  student interviews.

Each student and team was qualitatively
assessed  in light of the whole context and process
of their research and collaboration  experience.  This
constructivist-based emphasis on both the quality
of the process and the quality of the product gave
course ingtructors arich array of quaitative data
with which to assess each student's  experiences
within the collaborative  distance learning  environ-
ment. This is consistent with Stein et d. (1994,21)
who write that "methods of assessment  should
alow students to demonstrate  what they know and
are able to do, not just what they dont know or are
unable to do."

Congtructivists emphasize  that students can
demonstrate  individual  competence by collaborat-
ing with others to learn how to solve problems that
they could not previoudy solve by themselves.

Webb (1995,242) points out that the process of
"building on each other's ideas can aso help the
group to produce a higher quality product or solu-
tion to a problem." Webb notes that the group
process or the fina product will vary in quality
depending  on whether  assessment  procedures

stress collaborative  learning or whether they focus
on the fina group product. According to Webb, the
assessment  of an individual's  learning from group
collaboration  can be achieved by stressing that indi-
viduals will be accountable  through individual  tests
and/ or presentations  on the procedures,  reasoning,
and conclusions reached by the group. This is con-
sistent with Ramsden's (1984, 145) statement that,

"a student's perception  of the learning context is .1ln
integrd  part of his or her experience"  Such a per-
spective is in contrast to more traditiond  behavior-

ist forms of assessment  which tend to emphasize
quantitative ~ measurement of student productivity
and recall of specific course content.
Design Process and Technical Considerations

The course Web page played acentra role as a
virtual home adlowing students to access, for exam-
ple, course-related news, team projects, links, and
case studies. All students were given password
access to the Web page and to a directory on the
Web server so that each team could independently
post files to their team Web page, which in turn was
linked to the course Web page. Creation and main-
tenance of the course Web page was time consum-
ing (approximately 30-40 hours) to design, update,
and troubleshoot.  The time spent troubleshooting
technical issues such as posting files to the Web was
considerable  (approximately 2-3 hours per week)
for instructors a both UCSB and Westmingter.
These time demands will be reduced as Internet
tools become easier and more reliable to use

In addition to using emal and the Web, stu-
dent teams also collaborated  using Internet-based
video conferencing  software and hardware. Using a
free video conference software program  caled
CUSEEME (see Appendix A for URL) and using
several  inexpensive  ($100) computer  video cameras,
teams of students were able to easily enter the
Internet  Protocol (IP) address of the remote com-
puter and students they wanted to cal. Once con-
nected, students were able to video conference for
as long as they wanted without concern for minute-
by-minute  phone charges. Although the video
image was smal and of poor quality (3-8 frames
per second), the CUSEEME audio was very clear,
enabling students over athousand miles apart to
see each other and communicate  live.
Qualitative Research Design

The andysis and discussion below reflect a
qualitative research design intended to gather
descriptive, contextually rich information and
observations relating to student interactions within
a collaborative Internet-based  learning environ-
ment. Because researchers have had difficulty defin-
ing the qualitative data analysis process as a defini-
tive set of steps, it is often referred to as an "organic
whole that begins in the data-gathering stage and



134

does not end until the writing is completed” (Potter
1996, 120). Data analysis in quditative research is
frequently —considered  a rather "open, flexible, and
cregtive analytical process’ (Potter 1996,121). This
study has generated a significant body of data that
represents  the bulk of student interactions  through-
out the duration of the course. Data were analyzed
using qualitative  procedures  defined by Marsha
and Rossman (1989) as the process of organizing

the data; generating  categories, themes, and pat-
terns, testing emergent hypotheses  against the data;
searching for dternative  explanations  of the data;
and writing the report.

ANALYSIS AND DISCUSSION

Collaborative  Research

One of the course's major objectives was to
facilitate collaboration  among teams of student
researchers.  As intended, collaboration  took the
form of research and communication as well as
authoring and publishing  team findings. The fol-
lowing excerpt is from a post-course interview  with
a UCSB upper-siope  team member illustrating  how
students  developed  their own cooperative — strate-
gies for conducting their team research.

We dl kind of helped each other out but at
the same time we did retain our areas. My
main focus through the whole quarter was
looking at the causes, but Tina and Erin
kind of branched out ahit. And wed go to
the library together sometimes, and wed
search the Internet together. So towards the
end of the class when we were building our
web page, we had to split it up even fur-
ther.

From the very beginning of the course, students
seemed quite taken with the idea of working
together in a collaborative way with their team
members. As reflected in the excerpt above, the
course's use of cooperative learning seemed to help
develop a sense of responsibility for their own
learning.

The following e-mail exchange (which occurred
between the counterpart upper-slope research
teams) is typical of the hundreds of lively messages
sent between counterpart research teams at UCSB
and Westminster.

Hurley, Proctur, ilmi Furd

Hey Uppers!

We found an aricle in the "Copeid'
journal  series titled: "Toxicity of Mine
Drainage to Embryonic and Larval Bored
Toads'. Basicdly, the articles about the
lethality of copper and zinc in the larvee of
the toad. They found that it could be a fac-
tor accounting  for the absence of amphib-
ians from Clear Creek County, Colorado.
The Wasatch mountain  range contains
thousands  of mines in it, so it's definitely
possible that our Bufo boreas has been
affected by mine drainage as well. | have no
idea about the mine situation in the
Sequoias, but the drainage may be an
attribute  of your frogs decline also.

This kind of collaborative  sharing of research data,
ideas, and speculations  occurred via emal mes
sages, telephone cdls, or video conferencing — ses
sions. The ability of student researchers to e-mail
other course participants  with a single message pro-
vided apowerful way to quickly communicate  with
numerous  participants.  Student researchers  used e
mail not only to send messages but aso to
exchange research-related Web addresses,  images,
maps, and attachment files. The following excerpt
from a post-course interview  with a UCSB upper-
slope student demonstrates  the role that e-mail and
team Web pages played in student communications
and interactions.

In the beginning we emailed alot. Maybe
they had found alink on the Web that was
important to our research and we did the
same for them. And we would email them
with questions, like, "Are you looking into
this?' "No." "Well, we're looking into this,
but this might help with your frog because
it sounds like something that might be
affecting your frog." You know, we found
an article on acid rain, a deposition, and so,
we told them about it.

Participants in all six teams actively engaged in a
dynamic process of collaborative research, primari-
ly within their own team but also with other teams
locally and remotely.
Comparative  Analysis

A second course objective was to facilitate local
and remote teams in the process of comparatively
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analyzing the similarities and differences in their exchanged introductory  e-mail that often focllsed
research  findings. Comparative  anadysis is one of on socidization  rather than course research content.
many phases in the process of scientific inquiry. The Although emailing continued to occur each week,
following e-mal quote demonstrates  one of many the volume dropped off during weeks three, four,
instances in which the two upper-dope  teams were and five when students were concentrating on con-
actively engaged in comparative  data analysis of ducting research rather than collaborating  or com-
their research  findings. paring their findings with remote partners. In the
sixth and seventh weeks, the frequency of e-mail
Hello all upper-dope  members.  Thanks correspondence between grollps began to increase
Adrian for bringing up the Bufo. We are again, with the messages becoming both longer and
having problems with our own frog, the more substantive.  This correlates  with a course
yellow legged frog. This frog was once deadline requiring  students to engage in compara-
abundant  in the high elevations of the tive andysis of both their preliminary  findings and
Sierra region, but their numbers have dra their final results. Review of course e-mail indicates
matically decreased in recent years. The that student research teams actively compared their
most suspect reason for their decline has own research findings with the findings of their
been the introduction  of trout in the alpine remote counterpart  team.

lakes and streams.
Course Content Understanding

We are interested in any comments you

might have concerning our studies. Do you Another  objective was for students to gain an

notice any similarities with our case to your understanding of the complexities  of human-

own? We notice that the decline of our frog induced  environmental change. Numerous  post-

is due mainly to the introduction  of non course interviews  suggest that this objective was

native species yet in your case you did not met. The following excerpt is from the UCSB's

mention any such scenario. We are aso upper-sope  research team's finad findings report.

interested  in the factors concerning

amphibian  decline which you mentioned in Criticality:

the case of the Bufo, such as ozone and Criticality, defined by Regions a Risk

water pollution. Please keep us updated on [Kasperson et al. 1995] is the endangerment

any general data which you receive on of the ability to sustain human life over the

those subjects. long term (Regions at Risk, 13). For our

project, we have substituted the word

All of the counterpart teams found both many human for Rana muscosa. The frog will

similarities and differences when comparing their remain in acriticd state as long as the non-

research findings. For example, the upper-siope
teams discovered that their two subject species
were threatened for reasons that differed: the yel- 90 -
low legged frog is threatened primarily due to the
history of stocking some Sierra apine lakes with an
assertive non-native trout species, whereas amain ¢ 70 -
reason that the boreal toad [Sthrestened appears t0:2¢ 60-
be the introduction of human pollutants. 50 -

Comparative analysis between groups primari- ?3;0 40 _
ly occurred via e-mail exchanges and, to alesser ~

80 -

extent, vialive video conference sessons. Thee- .~ 30-

mail platform alowed distant teams to compare w 20-

their differences in text form and then respond. The 10 -

frequency of student e-mail-based interactions with 0 |
remote research partners had several high and low 2 3 4 5 6 7 g 9' 1'0
points throughout the 10-week course (see Figure

1). The highest frequency occurred in the opening Week

weeks of the course when students mostly
Figure 1. E-mail transactions during a |O-week course.



native trout species are present and prevent
the frog from producing viable offspring.
The population of Rana muscosa will con-
tinue to decline as long as trout eat the
frog's eggs and tadpoles.

Regions a Risk aso clams that a species is
at a critical point when its "life supporting
environment” is a risk due to human-
induced change (Regions a Risk, 14). The
life supporting  environment  of Rana mus-
cosa has been placed under agreat ded of
stress from pollution, poor management
practices, and population  pressure  (more
people want to fish in the Sierras).

This sample was posted as part of the team's
Web page. Each team's final report generaly fol-
lowed a similar inquiry rubric for human-induced

environmental change (i.e, environmenta change,
human causes, conseguences, criticality  / trgectory,
and comparison)  as outlined in Appendix  B. These

reports demonstrate  that students gained an under-
standing of the complexities and characteristics  of
human-induced environmental change issues.

Technical Familiarity with Internet Tools

The following excerpt from a post-course inter-
view with astudent from the Westminster  upper-
slope research team is typica of the comments stu-
dents made @&bout having gained familiarity with
computer  and communications tools.

It was good because it was a course where
you did both, you did both research and
learned the technicd side. And | wouldn't
have learned the technical side as well
without doing the research.

Throughout ~ the course it was evident that some
of the students demonstrated a stronger  aptitude
for computer-based technica  skills than others.
However, al of the students gained vauable
knowledge and skills regarding how to use the
Internet  for research, communication, and author-
ing. Promoting  student  understanding of the use of
state-of-the-art computer  and telecommunications
tools appears to have been attained.

Technical |ssues

Although considerable effort went into provid-
ing students with reliable and bug-free hardware
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and software tools, analysis of student interviews
and anecdotal notes indicates that student interac-
tions were influenced, and sometimes  significantly
hampered, by technica difficulties. The most signif-
icant technica problem came severa weeks into the
course when the software program being used to
support  Web-based student forums began to uncon-
trollably erase student forum postings. By the time
the problem was fixed five weeks later,students
were very busy with their research and seemed
leery of resuming use of the forum tool. Instead,
most students felt that e-mail, Web pages, and
video-conferencing tools were al they needed to
conduct their collaborative  research  projects.

Another area in which technical reliability was
an issue was in the use of Internet-based video con-
ferencing. During the first two weeks, research
teams were scheduled to engage in introductory
video conference sessions with their remote coun-
terpart teams, but had difficulties doing so because
of technica problems. The video conferencing  diffi-
culties were resolved within a week and for the
remainder  of the course did not hamper student
communication.

Other evidence suggests that some students
needed additiona  training in using the Internet for
communications, research, and especidly Web-page

authoring.  Several participants  said that they could
have benefitted from more technical training in
order to participate more effectively in the course.

The need to provide significant levels of techni-
ca training and support to some of the participants
of Internet-based distance-learning courses  may
very well be one of the biggest stumbling blocks to
widespread  implementation of collaborative  stu-
dent research courses a a distance. Ingtructors
spent considerable  time both prior to and during
the course setting up and training students to uti-
lize the technicad tools needed to communicate,
research, and publish via the Internet. Most stu-
dents did not possess significant  technical  ahilities,
and dthough many learned quickly, others seemed
to have more difficulty learning and effectively
using the technology needed to participate fully in
the course.

Clarification of Research Guidelines and
Accountability

Determining  how much structure and guidance
the student researchers would need was not aways
readily apparent. The following quote is from a
post-course  interview with a student in the UCSB
mid-slope  team.
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| think we needed probably more struc-
tured deadlines because a deadline...it just
makes you do it. You think, "I gotta do
it,"...because  if you don't, then you know
you're not going to get as good of a grade
as YOIl want.

Emphasizing  a more constructivist-based
approach, the course designers intentionally  chose
to avoid quantitative  assessment  for grading pur-
poses. Some students felt that because there seemed
to be few clearly defined consequences  (such as
adverse grade implications)  of missing a research
deadline, they could miss deadlines, even though
deadlines were important  for conducting  compara
tive analysis and collaborating  with their remote
counterparts. For example, the course caendar
caled for al research teams to complete a draft
research report by the end of the sixth week of the
course. This important deadline was designed to
motivate students to keep their research progress-
ing, as well as to encourage lively discussion  with
their remote partners about their findings. Yet only
three of the six research teams completed their draft
research document on time, resulting in delayed
remote discussion-  for over aweek for some teams.
Post-course  interviews  indicated that some students
were accustomed  to quantitative  evaluation  meth-
ods and that such methods mav have motivated
them to complete and emall their draft findings on
time. The data suggest that the students and their
research  would have benefitted from more specific
guidelines and consequences  regarding  deadlines
as well as more detailed rules regarding Web publi-
cation.

The following is a post-course interview  quote
from a Westminster  mid-slope team member illus-
trating how publishing  final reports on the Web
seemed to have a motivational  influence on some
students.

| think it's more motivating just because
you fed like other people out there might
be going through what you were, and so if
they find this web page on the net it's
going to be realy helpful for them and
probably really be appreciated and so it
makes you want to do a pretty good job,
especidly if your name's going to be on
there and everything. | think it's alot more
motivating  because in the past you just
turned in a paper to the teacher. They grade
it and turn it back into you, but it is not like
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anyone else sees it, where this is pretty
open to the world.

A central part of the course involved student
teams electronically  posting their research  findings
as Web pages lil:ked to the main course Web page.
Students seemed to recognize that these team Web
page reports were the culmination  of their research
and that they redly were being published on the
Internet  for all the world to see. Though motivated
by the opportunity to post their research findings
on the Internet, some of the teams clearly needed
more specific guidelines.  In some cases it appeared
that students assumed that the traditional  rules of
research writing and publication  did not apply to
the Web. This was most evident in the incomplete
way that some students cited sources or the embell-
ishment  of their reports with unsophisticated ani-
mated  images.

Disparity among Research Topics

Defining team research topics more specificaly
and more comparably  to their remote partner's  top-
ics, especially in light of the research limits that the
10-week quarter imposes, might have been helpful.
The following is quoted from a post-course inter-
view with a Westminster  lower-slope  team member
and illustrates the difficulty the two lower-slope
teams had in identifying  reasonably  similar
research  topics to compare.

The only thing that we could really com-
pare, because of our "apples versus
oranges' differences, was the loss of the
natura vegetation and the loss of some of
the species in the area. And that was the
only thing that we could redly even com-
pare, because we [our region] left cattle
ranching along time ago.

When designing the course, the instructors
assumed that a 10-week course would give each
team sufficient time to select the most pertinent
environmental change issue(s) in their assigned
region and dope. However, data suggest that the
teams whose research topic was more specificaly
defined by the instructors were able to make more
consistent  progress toward publication  of their find-
ings.

An example of this was the relatively high level
of difficulty that the UCSB lower-ope team had
moving through the inquiry process. This team was
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asked to research the effects of human land use
upon the foothill region just below Sequoia
National Park in Cdifornia.  Given these broadly
defined research parameters,  the team clearly had
difficulty choosing a more specific focus for their
research.

Further, the significant  environmental differ-
ences between the two lower-dope  regions created
disparity between how the two teams defined the
focus of their research. Given the proximity of the
Wasatch foothills to booming urban Sdt Lake City,
the Westminster  team was able to quickly narrow
their research focus to the most obvious land use
influence of housing development upon the
foothills. In contrast, in the semi-rura  Sequoia
foothills, rapid housing development  was not an
urgent issue. Thus, the UCSB lower-sope team
spent well over haf of the course trying to narrow
their research topic while their Westminster  coun-
terparts were moving ahead with their research. For
the lower-slope  teams, these environmental differ-
ences were so dramatic  (urban versus rurad) that
comparing  the two regions was difficult.

Because of the congtructivist ~ approach, wide

disparity  in research topics did not significantly
affect the assessment  of individud  students because
assessment  was based upon the quality of both the

process and the product generated by the students
individually  and as a team. The final team reports
for the lower- and mid-slope teams were generaly
inferior  to the reports of the upper-slope  teams,
whose research topics were more narrowly  defined.
The lower- and mid-slope teams were forced to
spend more time and effort engaging in the impor-
tant scientific inquiry stage of topic identification.
Had these students been evaluated solely on the
quality of their final product, their process-based
experience  would not have been of much educa
tiona value.

THE INTERNET,
AND GEOGRAPHY

FUTURE DIRECTIONS:
CONSTRUCTIVISM,
EDUCATION

As opportunities increase  for geography  educa
tors to develop Internet-based learning  experiences,
it is also important  to consider the complementary
role that constructivist-based teaching and learning
strategies can play in facilitating engaging on-line
learning experiences.  Garrison (1993, 208) noted, "If
the goal of distance learning is to facilitate learners
in their construction  of meaning then methods,
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materials and evaluation must be congruent  with
that goa." Moore and Kearsley (1996, 7) note that
"what makes any course good or poor is a conse-
quence of how well it is designed, delivered, and
conducted, not whether the students are face to face
or a adistance” Sayers (1995, 6) reminds educa-
tors, "As with any educationa  medium, the meth-
ods of implementation rather than the technology
itself will ultimately determine its degree of effec-
tiveness and acceptance” By their very nature
Internet  communication tools such as e-mail,
forums, and video conferencing tend to foster inter-
action and invite collaborative  communication. As
discussed  earlier, constructivist-based student  expe-
riences such as team research, comparative  data
analysis, and active student-to-student collabora
tions are important  pedagogical  activities that foster
student-centered learning.

The course described in this article actively uti-

lized some common  constructivist-based teaching
and learning dtrategies (e.g., collaborative  inquiry,
authentic  assessment)  in conjunction  with various

tools to provide students
learning  experience
designing and

Internet  communication
with an engaging collaborative
in human geography.  However,

implementing  both constructivist-based strategies
and Internet-based tools requires a considerable
commitment  of time, effort, and resources, as well

as technical savvy, from potentid instructors.

Further qualitative studies and instructiond — exam-
ples are needed to increase understanding of the
nature of student interactions and outcomes in
geography  courses that employ constructivist
strategies  within  Internet-based learning  environ-
ments. The challenge for geography  educators that
are interested in constructivism and the Internet
will be to creatively and appropriately integrate
constructivist-inspired strategies  with  rapidly
changing Internet  communication tools (i.e, e-mall,
video conferencing, the Web). Innovative integra
tion of these tools and strategies can provide geog-
raphy students with engaging and interactive learn-
ing environments  where students can individually
and collaboratively  construct  meaningful  interpre-
tations of geography-related data and concepts.
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NOTES

1 Students a both UCSE and Westminster  participated in
pre-course  technology  training sessions in which students
learned  how to utilize the Internet for research, communi-
cation, and authoring.  This mini-technology course  met
just before the seminar began, once a week, for four con-
secutive  weeks. At the end of these training sessions, dll
students were generdly  familiar  with e-mail, Web-based
video conferencing, and the basics of Web-page authoring.
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Appendix A URL sites. Appendix  B. Questiull sequellL'ejOr I/l illduced dlviroll-
melltal challge research.

Comparative Environmental Change  Seminar

http://128.111.134.12/GDP | geogcourse/index.html These questions were derived from a recent comparative
Virtuadl  Geography ~ Department  Project anadlysis of regional environmental change (Kasperson et
http://www.utexas.edu/ depts  grglvirtdept/ al. 1995) and modified dightly to consider some key
main.html questions  of interest to participating ~ students, such as
California  Virtual  University impacts on biodiversity.  The questions gave al dudents a
http://www.california.edu/ similar rubric for inquiry to afford ready comparison
Western ~ Governors  University with other group projects and provided students  guid-
http://www.wgu.edu/wgu/index.html ance on how to organize their data-gathering and analy-
Open  University sis efforts over the duration of the term.
http://www.open.ac.uk/
Global Schoolnet  Foundation 1. Environmental Change
http://www.gsh.org/ What kinds of environmenta change have occurred?
Intercultural Email Classroom  Connection What components  are probably anthropogenic  vs. bio-
http://www.stol af .edu/network/iecc/ physical in origin?

2. Human Causes

What are the primary human proximate causes of this
environmental change, and what human driving forces
are associated  with these proximate  causes?

3. Consequences
What have been the magor impacts of this environmental
change on humans? On biodiversity? =~ What has been the

social  response?

4. Criticality and Trajectory

Based on 1-3, is this a "critica" situation? A "sustain-
able" dituation?  Somewhere  in between? (See Regions at
Risk volume for definitions of criticdity and sustainabili-
ty.) What is the overal trgectory in terms of environmen-
tal and socia well-being?

5. Comparison

How does this location compare to other locations (i.e,
Wasatch Front or Sequoia region)?






