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Over the last two years, the ex-
plosive growth of information

technology has excited and engaged
faculty and students alike. Instruc-
tors have readily applied these ad-
vances to their educational endeav-
ors. Many include their email
addresses on syllabi, supplement
class discussions with Internet news
groups (Bailey 1995; Bowers 1994),l

create virtual libraries for current
events assignments (Frantzich 1995),
and conduct computer-aided simula-
tions.2 One need only read the re-
cent issues of PS or International
Studies Notes to find examples of the
diverse uses of information technol-
ogy in the classroom. However, few
studies have provided a clear link
between the use of technology and
student learning goals. This article
relates my development of an in-
structional project using the World
Wide Web (WWW) in an interna-
tional relations (IR) class. It begins
with a description of the web and
examples of how it is used by inter-
national relations students and
scholars. It then explains an instruc-
tional web project and outlines its
contribution to active learning and
the development of student's critical^
thinking and problem-solving skills.
It ends with advice to prospective
adopters.

The World Wide Web and
International Relations

The World Wide Web, designed
to distribute information across the
Internet in a system known as hyper-
text (visible links to other docu-
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ments), is not the Internet, although
it has, along with email, become the
most famous and popular Internet
item. The web gives the Internet a
pretty face. It does for the Internet
what the Macintosh did for the per-
sonal computer—provides the tech-
nology needed to offer a navigable,
attractive interface for the Internet's
vast sea of resources, the same way
that a toolbar on a word processor
screen obscures the intimidating
codes comprising the computer pro-
gram.

The web's features make it a pow-
erful tool for providing access to
global information sources. Scholars
and students of international rela-
tions, especially, will find much of
interest on the web. For example,
international organizations, most nota-
bly the United Nations (www.un.org),
now publish their materials on the
Internet.3 Using the web, researchers
have instant access to documentation
of important international events
and agreements. This greatly benefits
faculty and students whose university
libraries are not UN document de-
positories.

Online information is current and
often more complete than traditional
information sources. It also quickly
reflects the changing nature of inter-
national events. Many national and
international newspapers are cur-
rently online.4 These can be valuable
resources for IR classes preparing to
discuss current events or, to give a
specific example, allow a Model
United Nations team representing
India to have access to The Hindu,
the leading Indian online newspaper
(www.the-hindu.com). The web's in-
ternational reach also permits users
to locate opinions and perspectives
from individuals across the US and
around the world. Many from the
international community readily post
their work on the web. Everyday,
more sources become available on-

line as individuals and institutions
discover the wonders of the web.

Given the boundless amount of
information on the web and its pub-
lishing potential, one would expect a
high level of use in college courses.
According to a recent Campus Com-
puting survey, however, using the
web to support specific instructional
objectives is running at only 6%
(Green 1995; Geoghegan 1996, 30).
This statistic has undoubtedly in-
creased over the last two years, but
has not expanded as rapidly as the
web's potential. Are faculty having
difficultly revising syllabi to incorpo-
rate technological innovations or are
instructors not convinced of the
web's instructional benefits (Postman

1995, 1996)?
To answer these questions, we

must first assess how beneficial tech-
nology is to the education endeavor
(Jordan and Sanchez 1994). Tech-
nology, after all, is not an outcome
but an "enabling resource intended
to supplement, enhance, and extend
the learning experience" (Green
1996, 28). Educators should evaluate
whether the prescribed technological
tool advances learning objectives
specified during course development.
The experiences of innovators and
early adopters, the names given to
those who invest time and resources
in the application of new technologi-
cal advances (Rogers 1995), should
provide guidance as others venture
into new instructional terrain. With
this in mind, I will relate my experi-
ences while developing an interna-
tional relations class project using
the WWW.

The Web Site Project
In the fall semester of 1997, I in-

corporated a web site project into
my Politics of Global Problems class
at North Dakota State University.
This upper-level, political science
course examines various topics of
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concern to the global community,
such as democratization, nuclear
proliferation, ethnic and regional
conflict, human rights, the environ-
ment, and development. Given the
diversity of topics, twenty-five stu-
dents from a variety of university
departments were drawn to the class.
Students' majors included pre-med,
public administration, sociology,
women studies, pre-law, environmen-
tal science, political science, and
economics. This assortment
prompted me to devise a research
project that would capitalize upon
the students' range of interests and
expertise while utilizing advances in
information technologies that could
be beneficial for studying global is-
sues.

Toward this end, each student was
required to produce a final project
in which they examined a class topic
at length using an illustrative case.
For example, students interested in
women's studies devised a project
that related women's experiences
with human rights in India and the
development process in Africa. Pre-
med students examined problems
associated with global immunization.
Economics majors analyzed develop-
ment issues in Russia and Mexico,
while a future journalist and envi-
ronmental scientist related the
threats to the global environment
posed by development.

This project sounds very similar to
a typical group research paper, and
it is. However, it differs in the type
of medium used. Instead of requir-
ing students to produce a written
paper that the instructor would eval-
uate, the students were asked to cre-
ate a web site on their chosen issue,
complete with text, images, graphics,
hypertext links, and an "annotated
jumppage."5 Each group was re-
quired to present their final project
in a public forum. Links to students'
completed projects are available
on the course home page
(www.ndsu.nodak.edu/instruct/
kuzma/global/webproject.htm).

Web Project Challenges

One of the key challenges of the
web project was acquainting students

with a software package that would
write HTML code, the computer
language used by web browsers.
Thus, each student attended three
one-hour computer sessions devoted
to learning an HTML word proces-
sor. Until very recently, those inter-
ested in producing web pages had to
know the raw HTML codes. This
made publishing on the web less
likely than having a scholarly piece
accepted by the American Political
Science Review. Today, however,
there are many software packages to
help even the computer novice cre-
ate interesting web pages.6 In fact,
the newest version of Netscape,
Netscape Communicator, has a
"composer" feature that writes
HTML code.

Once the students got over their
initial fear of using an unfamiliar
word processing package, even those
with computer phobia quickly be-
came proficient at constructing rudi-
mentary web pages complete with
text and images. Students already
well-versed in HTML (you will be
surprise to learn how many students
actually possess this skill) were
quickly on their way to producing
highly interactive web pages. For
instance, students who studied nu-
clear proliferation created a web site
complete with exploding bombs.

Before constructing their web
pages, students were required to
submit a flowchart, or story board,
of their intended web site to the in-
structor. The flowchart is a useful
way of diagraming how pages of the
web site will link to each other and
outside web pages. In essence, the
flowchart is a non-linear outline of
their research project. At the heart
of the flowchart is the homepage
where the reader gets a general idea
of what is contained within the site
and gains access to any desired part.
The students were also asked to cre-
ate a "Table of Contents" on their
homepage to help explain the site's
organization and structure.

Creating flowcharts proved diffi-
cult for the students, and I spent a
good deal of time with them individ-
ually organizing their web sites. Stu-
dents found this task challenging
because of their familiarity with cre-
ating a term paper, which requires

linear thinking—i.e. one paper ele-
ment follows the next until the con-
clusion. Web sites, in contrast, de-
mand three-dimensional
representation. With practice, stu-
dents became comfortable thinking
of their homepages as a point in an
intricate web of information. One
student found the ability to create
links between ideas in this way very
liberating. He stated, "I was able to
add important information to my
web site. I would have had to leave
out the same information if writing a
traditional term paper because it,
although important, was not directly
relevant to my thesis. It did not fol-
low a specific train of thought, but
was much more important than a
simple footnote. I was glad I got to
include it in my web project."

After the computer introduction
and the initial stage of web site lay-
out, some time was spent on web
page design considerations such as
choosing font size, screen width, col-
ors, graphics, and backgrounds. The
instruction for this was done by a
computer consultant at North Da-
kota State University and final
choices rested upon individual au-
thors' senses of aesthetics. However,
guides to web design are readily
available both online and in web
word processing packages available
at local software stores.7 Armed with
the basics, the students were ready
to produce their own web sites.

The Web and Active
Learning

The ability to think clearly and
critically,8 to effectively solve prob-
lems,9 and to construct knowledge
are cognitive goals of education
(Bransford et al. 1987; Ennis 1987,
10). However, the traditional "in-
structional model," where the
teacher lectures to students, creates
an authoritative didactic that instills
passivity in students and invites un-
questioning acceptance (Mather
1996). Many educators have rejected
this model and have adopted teach-
ing methods that encourage students
to become "active" learners. They
call for a learning model in which
students and teachers work together
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in an active learning environment
(Barr and Tagg 1995). How does
technology fit into this new learning
model?

It is vital that technology is not
viewed as an end in itself, but is
used as a means toward reaching
active learning educational goals.
Given its communication and publi-
cation abilities, the web is an educa-
tional tool that is uniquely suited to
advance student-centered learning
and develop student's cognitive
skills. By making vast amounts of
resources highly accessible, it allows
learners to become skilled at evalu-
ating and integrating information,
which, in turn, enhances their critical
thinking abilities. By providing a
publication outlet, it enables stu-
dents to create knowledge, not just
accumulate facts. By serving as a
presentation medium, it facilitates
the development of students' prob-
lem-solving skills.

Evaluating and Integrating
Knowledge

There is no doubt about it, we live
in an information age. Students and
teachers have their hands full trying
to cope with the overwhelming abun-

dance of information. This can be a
blessing or a curse. If information is
power, we are positioned for greater
personal development than ever be-
fore. The web opens new informa-
tion avenues allowing multitudes to
consume and cre-
ate knowledge.
However, this
Utopian view of
the web's poten-
tial is readily
questioned by
anyone who has
spent time on the
Internet. At issue
is the available
information's rel-
evance and qual-
ity. Critics of the
web worry that
information glut
may pose an even
greater challenge
than information
scarcity ever did
(Postman 1996).
They claim that

technology has outpaced our ability
to create standards and guidelines.
For instance, information on the
web can include vanity postings, ad-
vertising, and scholarly/specific

Many educators have
rejected this model
and have adopted
teaching methods that
encourage students to
become "active" learn-
ers. They call for a
learning model in
which students and
teachers work to-
gether in an active
learning environment.
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sources. Vanity publishing is docu-
mentation that has not been through
the peer review process or dissemi-
nated by the trade publishing indus-
try. Since anyone can publish on the
web, many resources are not verified

by editors or fact
checkers. The Inter-
net allows a whole
new group to enter
the world of pub-
lishing, specifically
"those who didn't
learn the culture of
the print publishing
trade" (Tillman
1996).

To make matters
worse, the goals or
aims of some per-
sons or groups pre-
senting material on
the web are not
clearly stated. As
some have pointed
out, the web often
functions as a "vir-
tual soapbox" (Alex-

ander and Tate 1996). The list of
problems grows. Dates are not in-
cluded on sites. It is hard to deter-
mine the extent of web coverage and
when one site begins and another

ends. There is no

clear distinction be-
tween advertising and
information. Search
engines, such as Ya-
hoo, can retrieve web
pages out of context.
Web pages can move
or disappear without
notice, making
searches frustrating
for students and
scholars alike. Over-
all, web pages are not
stable entities. In
fact, a good com-
puter hacker can en-
ter most and alter
their content at will.
These characteristics
allow one to compare
the web to the The
Wild West, a place
where anything (and
everything) goes.

For these reasons,
one can understand
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why many educators would be skep-
tical of using the web as an educa-
tional tool. They may believe stu-
dents are less capable of coping with
the complexity inherent in the web
because they do not have the analyt-
ical frameworks for sorting things
out. They also worry that students
will be overwhelmed with informa-
tion, led astray by biased sources,
and mistake fiction for fact. How-
ever, those who contend that the
web provides too much information
to students need to separate infor-
mation delivery and instructional
questions. Learning is affected more
by what is delivered, and by the re-
ceiver's ability to interpret it, than by
the delivery medium.

What educators are now realizing
is that we should teach our students
new thinking skills, ones that allow
them to select from among a varied
array of information so they do not
get bogged down in the selection
stage of problem solving (Pellegrino
1995, 12). Included with this is a call
for introducing students to effective
strategies for sorting and using prob-
lem-relevant information. As Mather
(1996) states, "A common goal is to
create self-directed life-long learners
who are well-equipped for produc-
tive roles in society. Our society is
rapidly becoming an information-
driven one, and so it is incumbent
upon us to equip students of the fu-
ture to be effective information man-
agers."

Currently, however, the "instruc-
tional approach" to education, com-
bined with the use of textbooks, fa-
vors the largely uncritical acceptance
of information by students. The
teacher or librarian decides whether
the material is appropriate, not the
student. Students are robbed of the
chance to critically evaluate the ma-
terial on their own and thus, become
passive acceptors of what is pre-
sented to them. What is needed is
for instructors to develop students'
"critical literacy" (Jongsma 1991;
Mann 1994; Farah 1995). Students
must become information managers,
knowing how to access, organize,
and present information, not infor-
mation regurgitaters.

The web provides an avenue to
help us develop our students' critical

literacy. Confronted by the expansive
resources of the Internet, students
will learn how to manage informa-
tion by mastering evaluation skills.
Students will decide if the web pages
they encounter are accurate, current,
or/and biased, and whether there is
a clear authority and complete cov-
erage (Alexander and Tate 1995).10

One of the goals of the web project
was to have students practice evalu-
ating web resources. For instance,
requiring students to include an "an-
notated jumppage" on their final
web sites served dual purposes. As a
directional tool, it helps readers as-
sess information on related web
sites. As an evaluation tool, it gave
the students practice in assessing
and integrating information found
on the web. Overall, each student
was required to give a written assess-
ment of each web site they used or
linked to their projects."

The students' performance on this
evaluation and integration task was
mixed. Many were more fascinated
by the "cool" sites they found—
those with interesting graphics—than
those rich in content. Often, their
choices of links to other web sites
were based on surface considerations
rather than substance. This was not
universally the case. Some projects
exceeded the instructor's expecta-
tions. Without having to be led by
the hand, many found the most topi-
cally relevant sites on the Internet.
Naturally, the United Nations
proved the most popular link, but
some very exciting and informative
sites were uncovered and presented
in very innovative ways. In the fu-
ture, more time will be focused on
teaching students web-evaluation
criteria. Also, a more formal class
requirement concerning web site
evaluation will be adopted.

Creating Knowledge

In the instructional approach to
education, the typical means of ex-
pression is linguistic. The teacher
stands in front of students and slips
his or her own mental constructs
into the minds of students in the
form of metaphors, equations, and,
maybe, a few line drawings. Students

use them as building blocks to re-
create the construct (Fraser 1996).
In contrast, active learning occurs
when multimedia tools, like the web,
are used to present students with
complex situations and problems
with information embedded in multi-
ple representational forms. This en-
courages students to use numerous
and varied representational strate-
gies and explore new ways of think-
ing, switching back and forth from
linguistic to visual (Pellegrino 1995,
12).

The web project described here
allowed students to create hypertext
as supplemental information to the
main text of their web site. Students
were able to add audio and video
inputs, images, animated sequences,
or any of these in combination. As a
user of hypermedia, the student
chose what to do next. As the cre-
ator of these products, the student
decided what information to make
available to the audience (Mann
1994, 174). They became creators of
knowledge.

Students enjoyed linking graphics
with text and felt that they were
"better communicators" when they
introduced multimedia elements to
their web sites. (Most focused on
adding images to the text, none,
however, took advantage of sound
additions.) Those more technologi-
cally advanced included some anima-
tion. Overall, the students got a taste
of how different representations can
enhance the exchange of ideas.

It has been assumed that because
computers and the web are relatively
new additions to the educational en-
vironment and expectations and ob-
jectives for their use are incomplete,
students will be prompted to "form
their own objectives and become
empowered not only by the new me-
dia, but also by the lack of limita-
tions placed on them by instructors"
(Mann 1994,175). My hope for the
web project was that this liberation
would allow students to become
more creative and uninhibited in
their production of knowledge. How-
ever, this was not the case in the
Politics of Global Problems class.
The biggest complaint the students
had about the web project was that
it was too open-ended; many stu-
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dents reported that they were very
intimidated. This feeling did not go
away as the students became familiar
with the HTML word processor and
the Internet. The students wanted
more structure, more specifics. Many
were uncomfortable with the fact
that they were "flying by the seat of
their pants." One student said, "You
have to crawl before you can walk."
Instead of being amazed at the pos-
sibilities open to them, the students
were more concerned about the in-
structor's expectations of very ger-
mane items such as "How many
(web) pages does it have to be?"
"What do three web pages convert
to in terms of a research paper?"
"How many images do I need?"
"You won't mark my project down if
I do not have all these fancy graph-
ics, will you?" These responses are
understandable. Most instructors
hear them when giving any assign-
ment. It was disappointing, however,
to hear them in relation to a project
that was intended to liberate stu-
dents from the usual constraints and
expectations of a term paper.

The success of the project came
when students saw their completed
web sites on the Internet for the first
time. They were amazed at what
they had accomplished. But, at the
same time, they had the realization
that if they could publish on the web
so could anyone else. This produced
a healthy suspicion on their part.
One stated, "If I can do this then
that means that anyone else can too.
We should not automatically accept
what someone else has put on the
web." This taught the students an
important lesson: not everything they
read on the web is accurate or
worthwhile. Hopefully, these critical
thinking and evaluation skills will
transfer to their use of other infor-
mation sources as well.

Communicating Knowledge

We increase the likelihood that
critical thinking and effective prob-
lem solving will occur when students
learn to explain their representations
and goal choices to an audience.
This happens during class discussion
when students defend their position
on an issue or when they write term

papers. During these exercises they
often notice something different they
had not previously considered. The
communication stage is crucial to
helping students become successful
problem solvers. As one educator
notes, "It is only when we have our
students attempt to express their
thoughts and ideas to others,
through language or other symbolic
media, that they come to realize the
flaws in their logic" (Pellegrino 1995,
11). By requiring students to make
their thinking "visible" to others as
well as to themselves we foster their
problem-solving abilities. Students
learn to focus their thoughts, revise
tests, and produce quality work.

The web project "made visible" to
the world the students' thinking. By
being published on the web, the stu-
dents' projects were literally avail-
able to any interested party. One
student noted, "Even though I was
very skeptical about the web project
I found it to be very useful in the
end. I learned a lot more while do-
ing this project than most term pa-
pers because I was concerned about
the large number of people who
could possibly see my project. I had
to really think things through." An-
other stated, "It helped to learn a
new way of presenting information
instead of just having a few sheets of
paper. I ended up with something
anyone can look at, not just the in-
structor." In fact, students have re-
ceived emails from individuals all
over the world who read their web
sties and wanted to share their reac-
tions.

Presenting their work on the web
had additional benefits for the stu-
dents. Because the students were
allowed to choose topics that were
germane to their majors, their web
projects could be used as examples
of prior work that was relevant to
their future career goals. A woman
interested in applying to the Peace
Corps and serving in Africa, for ex-
ample, listed her "Women in Devel-
opment" URL on her application.
Another student, in pre-med, was
able to link his web site on "Global
Immunization" to his biochemistry
instructor's research. Others in-
cluded their web site addresses on
applications to graduate schools, law

schools, and in cover letters to po-
tential employers.

Overall, the web project was a
successful application of information
technology to an instructional set-
ting. As a tool, the web allowed the
students to research the vast re-
sources of the Internet, improve
their evaluation skills, create an in-
formative product of their own, and
communicate their work to a world
audience. This project, in sum,
helped students develop critical-
thinking and problem-solving abili-
ties.

Warnings for Potential Web
Project Adopters

Although I would definitely rate
the web project a success, I feel I
should offer some words of caution
to prospective adopters. First, be
prepared to invest an incredible
amount of time prior to, at the be-
ginning, and during the uploading
phase of the web project. If one is
not already proficient in web pub-
lishing and using file transfer proto-
cols, much time is required to de-
velop these proficiencies. I gained
experience attending seminars on
the topic and constructing web sites
for different courses. One can get by
using the same web publishing soft-
ware as the students. It is a good
idea, however, to learn more about
HTML coding so you will be able to
help students with their web con-
struction problems and any difficul-
ties that may arise when uploading
the pages from the desktop to the
web server. In this regard, the
project was far more complex and
time consuming than I originally an-
ticipated. But, having issued this
warning, I will also give you the
same line I give my students when
they complained about having to
learn to publish on the web: "The
future is now. You will have to learn
to publish on the web someday, why
not now?"

Second, sustained investment of
personnel (faculty and technical sup-
port) and financial resources are
necessary for students to develop
web sites. Green (1996) observes
that infrastructure fosters innovation.
For instance, the use of email ex-
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panded once-local-area-network desk-
top machines to the Internet. As one
scholar warns, "It may seem an easy
matter to add an email address or
web-based assignment to your syllabus,
but it makes sense to do so only if the
instructor—and the student—have
easy access to a network providing the
necessary tools" (Johnson 1996, 31).
One of the reasons I developed and
incorporated the web project was be-
cause support was available at North
Dakota State University in terms of
hardware, software, and personnel.
Students had access to computers and
scanners at almost anytime of the day
or night. The needed software pack-
ages were available at no additional
cost to the students. Knowledgeable
personnel were available to answer the
students' and instructor's questions
during the hours the computer center
was open. Educators interested in de-
veloping a web project should deter-

mine the availability of these resources
at their college or university. Given
the amount of administrative pressure
to incorporate technology in our
teaching, many will find an abundance
of these resources available and just
waiting for you to take the initiative.

Lastly, given the amount of time it
takes to learn new technologies and
devise appropriate instructional
projects that use them, it is vital that
the faculty's institution rewards
courseware development. In the past,
many would not devote valuable time
to teaching endeavors that did not put
them in good stead when it came time
for tenure or promotion. In many aca-
demic institutions, there was no incen-
tive to excel in teaching. Slowly but
surely this is changing, although each
institution varies in the importance it
places on teaching. It is up to the indi-
vidual faculty member to decide for
him or herself whether the rewards of

introducing new technologies in the
classroom justifies his or her time
commitment.

Conclusion

Will the web become a "core tool"
of academe? It is hard to say. Overall,
curriculum enhancement and innova-
tion using the web will remain largely
dependent on the interaction between
individual initiative (the way faculty
design their syllabus and structure
their classes to include web projects)
and institutional infrastructure (hard-
ware, software, and support services).
As technological advances facilitate
web publishing and institutions reward
instructors who invest their time in
course development, we will see an
increase in instructional projects that
include the WWW.

l

1Notes

1. See Klass (1995) on how to create Internet
discussion groups in class.

2. The ICON (International Communication
and Negotiation Simulation) program, adminis-
tered by the department of government and pol-
itics at the University of Maryland, is a comput-
er-aided international negotiation summit. It is
also an excellent example of how the Internet
can be used for better pedagogy. See Vavrina
(1992, 1995), Starkey and Wilkenfeld (1996),
and Crookall and Wilkenfeld (1985). See also
Caldwell (1991).

3. For a web site that does an excellent job of
organizing Internet resources related to the
United Nations, see the UN Scholars' Worksta-
tion at Yale University (www.library.yale.edu/
un/).

4. For example, the New York Times can be
found at www.nytimes.com.

5. An annotated jumppage is a summary hy-
pertext page where other Internet sources are
linked to the student's web site. It is annotated
so that viewers have an idea of the contents of
the linked site before visiting it.

6. Microsoft Frontpage, Claris Homepage,
Hot Dog, and Adobe PageMill are a few.

7. A condensed source and examples of "dos"
and "don'ts" can be found online at Web Pages
That Suck (www.webpagesthatsuck.com).

8. Critical thinking is defined as the "reason-
able reflective thinking that is focused on decid-
ing what to believe or do" (Ennis 1987, 10).

9. The ideal problem solver, according to
Bransford et al. (1987), emphasizes five compo-
nents of thinking: 1) identify problems, 2) define
and represent them with precision, 3) explore

possible strategies, 4) act on these strategies,
and 5) look at the effects.

10. A workshop entitled "Teaching Students
to Think Critically about Internet Resources"
hosted by University of Washington C&C/
UWired Computer Training is available online
(http://weber.u.washinton.edu/~libr560/

. NETEVAL/index.html). Checklists to help stu-
dents recognize the difference between informa-
tional, advocacy, and business pages are
available online (www.science.widener.edu/
—withers/inform.htm).

11. The web site evaluation worksheet that
the students used was adapted from "Evaluating
Web Sites On the Internet" (http://milton.mse.
jhu.edu:8001/research/education/net.html).
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