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Leadership Without Followers

Chris Dede

A visionary in educational technology describes the nature
of true leadership.

Reprinted with permission from The Computing Teacher, val 23
no. 6, March 1993. © 1993, International Society for Technology
in  Education, 541.302.3777, 541.302.3778 (fax)
cust_sve @iste.org.www.iste.org.

The concept of leadership is fraught with misconceptions. People
often see leadership as a combination of meticulous
management, adept political manoeuvring, and responsive
facilitation of others activities. While each of these is important in
advancing the field of educational technology. | believe the true
nature of leadership is exemplified by the four attributes below.

Leadership Requires Envisioning Opportunities

One of the most important attributes that distinguishes leaders
from managers is "vision" : the ability to communicate desirable,
achievable futures quite different from where the present is drifting.
Leaders create and convey compelling images of how our reach
I8 much less than our potential grasp; they redefine people's
paradigms about what is possible, In contrast, competent
managers are adept at organizing operations so that an
institution's efficiency in accomplishing plans is optimized. This
is a vital task often neglected by leaders who do not understand
management, to their later regret. for good administration involves
both envisioning and operationalizing.

At present, educational technology offers many opportunities for
leadership because every aspect of its context is rapidly shifting.
The information technologies are evolving very quickly: merging,
adding powerful capabilities, decreasing in cost. The global
economy is changing the skills American workers must have,
emphasizing both technical excellence and intercultural design
for the worldwide market. Simultanecusly, the U.S. population is
becoming more diverse, pluralistic — a salad bowl rather than a
melting pot, Society's conception of the educational system's role
is also in flux: at the heart of current movements for reform and
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restructuring is a desire to move beyond fine-tuning present
models to redefining the nature of schooling.

Over the next decade, all these external forces will combine to
drive major shifts in the mission, curriculum, clients, and process
of educational institutions (Dede, 1992a). Whether these changes
actually improve leamer outcomes will depend in large part on
the quality of the visions we forge during the early 1990s. The
challenges we confront require a new, better paradigm for
schooling; the power of emerging technologies enables
implementing models for teaching/learning unigue in the history
of civilization. A great American philosopher, Yogi Berra, once
said that if you don't know where you are going, you are likely to
end up someplace else. The opportunities for leaders in
educational technology to invent innovative visions are boundless.

Developing motivating images that capture the essence of needed
changes is important, but insufficient to make educational
technology a driveshaft for reform. Leadership also involves
creating stepping stones that bridge to a desired future from the
current gridiock typical of many American schools. In evolving
from its present state to a distant objective, an educational
institution must progress stage by stage. Each step of evolution
requires a critical mass of resources and must create a stable,
desirable situation.

Trends and discontinuities driving major changes in our societal
context can serve as the basis for stepping stones to the future.
Some of these developments have a negative impact in the short-
term, but over the long-term. open up possibilities for educational
evolution. For example, sociely's immediate response to economic
crises is to cut back on instructional innovations, but in the long
run, financial hardship can drive needed changes by forcing
schools to abandon ineffective approaches that have hardened
into traditions.

Other developments, such as advances in educational technology,
create new possibilities for improving teaching/leaming. As one
illustration, digital video technology allows the synthesis of
computer graphics and video images, enabling the television
generation to see and manipulate visual representations of
abstract, intangible concepts (Dede, 1992b). We can take
advantage of these technological innovations, building on their
impact to actualize new models for schooling.
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c G sions: that i . =
enhance conventional schooling to depict their implications for
empowering new paradigms is vital. Ultimately, digital video is
not simply a more powerful tool for teachers’ presentations, but
also enables inexpensive multimedia authoring by students. By
building their own knowledge structures, learners gain a much
deeper understanding than by simply assimilating a prepackaged
multimedia experience.

A credible, desirable vision is based on both opportunities and
challenges. Without levers for improvement, significant gains in
educational effectiveness are unlikely: without troubles, society
will not shift from drifting through the present to implement
alternative paradigms for teaching/leaming. Giving a balanced
picture of where we are in history — both the good news and the
bad news — is the best way to demonstrate that a hopeful image
of the future can emerge from turbulent, uncertain, even
dangerous times. This type of envisioning is central to leadership.

An important attribute of leaders is their ability to displace deeply
held, chenshed misconceptions with alternative visions that more
accurately depict reality. Mistaken beliefs most people hold about
teaching and learning form a barrier that blocks improving
American education. For example, many in our culture have a
subconscious image of the secondary school that is based on
the following assumptions:

* despite coming from diverse cultural and socio-economic
backgrounds and going through puberty, just below the surface
teenagers have a strong work ethic and a fascination with
intellectual pursuits.

» regularly attending PTA meetings and sports events, paying
taxes, and electing dedicated school board members provides
sufficient parental support for quality education.

* because they are deeply fulfilled by their impact on leamers’
lives, highly qualified teachers will enter and stay in the
profession despite low salaries, marginal working conditions
and little respect from the community.

= schools should be settings isolated from the real world in which
learners are grouped by age and taught the academic
disciplines as formal subjects.



= students are graduating into a future workplace in which
mastery of the skills multiple-choice tests can measure will
guarantee them a fulfilling, prosperous career.

* technology's utility in education lies in automating routine
activities that underlie this model of schooling and in motivating
learmners via instructional formats analogous to video games
and television.

Unfortunately, all these assumptions that underlie this image of
the secondary school are fundamentally inaccurate (Dede,
19890a). As a result, intensively applying technology to improve
this model of education {e.q. integrated learning systems and
computer labs, multimedia-based teacher presentations, more
elaborate testing) results in only small improvements in outcomes.

Shifting communities to alternative visions for education that are
based on more realistic but less comfortable assumptions is a
major lzadership challenge. In abandoning the old model of
secondary education, parents, businesses and teachers, and
students must confront some unpleasant truths about our culiura's
current weaknesses. For schools to succeed, parenis must
provide time and effort as well as money; an excellent teaching
staff may cost more than most communities are willing to pay;
many students do not have middle-class values and aspirations;
and the skills for future occupational success in the global
economy are quite different from what can be conveyed by test-
oriented, subject-centered group instruction in classrooms remote
from real-world settings.

Leadership requires packaging alternative assumptions and
paradigms as part of a larger vision that inspires new roles for
educational stakeholders. Scenarios can be an effective means
of highlighting potential futures quite different from present models
of schooling. Here is one example (Dede, 1990a);

Dr. Hari Grosvenor sat on the floor with his students in a circle.
Three six-year-olds were trying to talk simultaneously. Each was
somewhat impeded in the discussion by having to use Spanish
(this part of the day was devoted to practice in a second
language), but their enthusiasm was unhindered. To Hari's relief,
only his handicapped student's instructional device was currently
in the room; he hated information technology.

Hari felt that intelligent tools had their uses, but not in his classes.
The foundations for his pupils' discussion had been laid by
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technologies that trained them in the prerequisite knowledge,
but only a human teacher could master the intricacies of teaching
a seminar. His speciality was helping leamers with low self-esteem
feel capable, loved, motivated, and challenged. Hari reveled in
the freedom he had: to teach anything he wanted in any way he
chose, so long as his students' sense of personal worth increased.
His ability to assess individual learning styles better than the
most sophisticated diagnostic devices was being studied but he
knew that a machine could never replace him.

From her vantage point at the far side of the circle, safely in the
middle of her pressure pad. Ariel watched Hari deftly refocus the
discussion. The scanner on top of her computer screen continually
monitored Ariel's actions with her wooden blocks. Simultaneously,
icons on the screen depicted her movements, text along the
screen’s bottom described her actions, and a synthesized voice
in her earphones discussed what she was doing. Her congenital
mental handicap was rapidly improving through this immersion
in multiple representations of reality from concrete manipulations
to abstract symbols — plus the care of her teachers. Still, she
liked her machine best of all right now; no person was as oblivious
to her handicaps.

Having intervened to stop his seminar from coming to blows over
who should serve as their representative on the school's
governing board. Hari's thoughts wandered. He wondered how
he should spend his merit bonus; once again, his innovation
quotient had been the highest in the school. "Computers slow
down those other teachers and stifle their creativity." he mused.
“I'm glad the next stage in the master plan for our region calls for
less reliance on instructional devices. Biotech prosthetic
enhancers are definitely the best thing going.”

Hari's merit bonus for innovation, his freedom to control contant
and methods as a way of building learners' self-concept and the
participation of students in school governance exemplify
assumption-breaking innovations essential for successful
restructuring. Ariel's sophisticated technological aids, which serve
as an external nervous system, provide a provocative contrast
with Hari's "anti-technological" stance.

Incorporating humor into these vignettes provides a framework
for discussing the obsolescence of current approaches in a
motivating, rather than discouraging manner. These scenarios
also depict new roles educational stakeholders might play without



bogging down in the immediate mechanics of how to bridge to
these futures from the present; the intent is to provide a sketch
rather than a blueprint. In counterpoint, however the "situation-
comedy” classrooms porrayed on television convey opposite
images that speak to cherished myths in our culture, so
undercutting socisty's mistaken beliefs about teaching/learning
iz hard.

Since our society frequently uses gadgets as magical remedies
in attermnpting to solve social problems, moving beyond a "silver-
bullet" attitude toward educational technology is difficult. In our
field, leadership requires developing both instruction-criented
technologies and technology-intensive learning-by-doing
approaches; applying this combination of pedagogical strategies
necessitates numerous changes in the organizational context of
the classroom and the roles of teachers, parents, and students.
Creating and conveying technological visions compelling enough
fo displace our culture's educational misconceptions is one of
the most challenging aspects of leadership,

Leadership Requires Inspiring Others fo Act on Faith

Inspiring & group o work toward a shared vision necessitates
building trust: faith that this team of people can overcome all the
obstacles that block creating a future quite different from the
present. We often speak of visions as "dreams” because we do
not believe they are possible; we doubt that they can be made
real. Actualizing a plan for the future involves hamessing people’s
emotions as well as their minds, developing both understanding
and belief.

The psychological stability of the present impedes our ability to
emotionally invest in a future divergent from established trends
and fraditions (Dede. 1920b). We know that earth-quakes or
assassinations, winning the lottery or scoring a sensational come-
from-behind victory are statistically inevitable — but we ars
surprised when they happen because the commonplace nature
of most events undercuts our belief in discontinuities. When
someone can prove that a desired future is logical, rational, and
inevitable, then any competent manager can persuade an
institution to act. The challenge of leadership is to inspire individual
and organizational faith in the seemingly impossible, developing
a collective affective commitment that can move mountains of
impediments.
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rewards risk-

By evolving so rapidly that each new development seems almost
magical, information technology provides a fertile medium for
nurturing trust that educational transformation is achievable. The
availability and affordability of tools powerful enough to reshape
leamers and schools can help create the emotional motivation
to risk innovation. Leaders build on the enthusiasm that
sophisticated technologies induce to encourage an affective
climate that rewards risk-taking and that accepts occasional
failures as an inevitable by-product of developing new
approaches.

Building shared trust in a vision requires a type of emotional
charisma that goes beyond having good ideas. By accomplishing
apparently unachievable outcomes themselves, leaders instill
confidence in their collaborators. By never wavering in
commitment and in certainty that the goal will be reached, leaders
inspire similar faith in others. Wouid-be innovators who rely solely
on intellectual suasion reap applause, but not action.

This dimension of leadership keeps me humble about the impact
| have through making speeches. However excellent and inspiring
a talk — and a visionary address can have a considerable
emaotional impact — sowing motivating ideas about information
technology's role in education is only the first step in achieving
sustainable change. Because these activities reach a wide
audience, visionary articles and conference presentations are
good catalysts for innovation. However, the possibilities of lasting
improvemeant are remote unless local leaders use these visions
as part of an immediate infrastructure to provide both intellectual
and emotional support for reform.

Shooting a few silver bullets and riding out of town is a seductive
role, but comprehending the limited nature of the outcomes this
behavior produces is important. Leaders understand that their
success depends on combining faith and trust is essential in
converting a group's understanding to shared, sustained
accomplishment. This is particularly true with educational
technology, since many hours of effort are required to realize the
potential of sophisticated hardware and software. Despite the
"plug and play” protestations of the vendors, developing
technology-intensive educational strategies requires substantial
emotional commitment and frequent leaps of faith into the
unknowr.



Leadership Requires Discouraging Followers

A destructive myth about leadership is that a visionary person
gives directions to followers who execute this plan. Real leaders
discourage followers, instead encouraging use of their vision as
a foundation for other, better insights. True solutions to problems
are always based on ideas from multiple perspectives; no
individual, however capable can incorporate the full range of
knowledge and experience needed to invent an educational
system that fulfills the needs of a diverse community.

When leaders who surround themselves with followers fall from
grace or move on, the innovations they have inspired collapse or
wither, Sustainable transformations require stakeholders who fully
understand the what and how of the vision and who act together
— top-down, middle-out, bottom-up — to evolve dreams into
realities. Technologists have often erred in setting themselves up
as wizards who understand the magic in the black box. Instead,
a leader in educational technology should inculcate others'
visions, knowledge, and commitment to the peint that all are
jointly leading. This requires moving beyond the role of facilitator
to acting as exemplar.

Emotionally, shedding the power and rewards of authority is very
difficult. We all secretly long to be the superstar in front of the
worshipping audience, to inspire awe and reverence. Like any
other social movement, educational technology has generated
some leaders who degenerated into gurus. Worse, many potential
leaders have abdicated their responsibilities to instead assume
the comfortable mantle of discipleship, blindly following someone
else's vision. Condemning leaders seduced by power is easy
and fun; recognizing the times each of us has avoided the difficult
path of leadership to become a follower is hard and painful.
Educational reform can achieve genuine, lasting success only
when each stakeholder accepts the responsibility of leading.

In conclusion, leadership is a role fraught with difficulties, requiring
both wisdom and maturity. Yet my goal in articulating the
requirements of leadership is to encourage everyone to lead,
always. If each of us were to act in the ways described above —
every day, however imperfectly — educational technology could
be the driveshaft for restructuring education and shaping a bright
future for our society. B
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"The Virtual School" :

Project i.Learning In Raffles

Institution

Lee Tiong Beng

Introduction

With the rapid advancement of technology, the 21 Century will
be characterised by a strong and pervasive IT culture. IT will
permeate deeply into every aspect of our lives. How do we prepare
our pupils for such a future?

In an attempt to answer such a question, Project L.Learning was
conceived. The main proposal of Project i.Learning was the
implementation of a week's worth of IT-based lessons from 28
Jun 89 to 4 Jul 99, using internet facilities. The exercise entailed
all teachers, of all subjects at all levels, designing and delivering
lessons, based on the syllabus coverage for the week. They
developed lessons based on the self-learning mode, and
conducted the lessons through the intemet infrastructure. The
pupils spent a week away from school. but working from home
or any other internet access they may have, independently. It
was a virtual school as students leamt without having to come to
school.

The primary objectives of i.Leaming were :

» tofacilitate inclependent and innovative learming and teaching
through a structured and coordinated school-based
programme in line with the academic curriculum:

* toengage in a different mode of learning and teaching where
students and teachers use IT-based lessons to focus on self
leaming,

= o encourage greater use of the IT technology like internet in

leaming and teaching;
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* o initiate and induct the whole school community together
into the IT world;

* tosetin motion and facilitate another strategy whereby Raffles
Institution becomes a community of thinking, independent and
global citizens of the next millenium adept to changes;

* o provide opportunities for borderess or distance leaming
beyond the confines of Rl and even beyond Singapore where
possible for some Rl pupils from overseas.

Organisation

In line with ithe objectives, the school deliberately created the
circumstances whereby a classroom need not function like the
traditional physical classroom. It was a virtual classroom, which
was electronic, networked through IT and borderless, accessible
from anywhere in the school, home or even beyond Singapore.

Since i.Learning involved the whole school community of 1700
pupils and 122 teachers and was experimental on a large scale
in the first instance, it necessitated that the project ran for one
continuous week as in a normal academic week so as o facilitate
the effective learning and teaching.

Teachers were also allowed to be away from school during the
LLearning week, as they had spent the first week of the 1%
semester holidays preparing lesson materials for i.Leaming. One
side benefit of this arrangement was that teachers were able to
practice what they have learnt immediately after they have
undergone the necassary IT training.

In the case of students, the first week of Term 3 was a school
term week except that they were leaming in a virtual classroom
which did not require their physical presence in school. All in all,
curriculum time was not compromised.

The time-tabling or format of the lessons for the one week virtual
programme was different from that of a normal week. However,
the number of periods allocated for i.Leaming corresponded with
what would have been allocated in the school's regular timetable.

Teachers were given the flexibility to combine all periods allocated
for the week over a single duration as part of the teaching package
to engage the pupils, or spread the teaching over a few periods
like in the normal curriculum.
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In general, a variety of activities through the many subjects were
planned to cater to the different abilities of the teachers as well
as to spread out the demand for Internet resources. As i.Learning
is expenmental in nature, teachers were advised not 1o be over-
ambitious in planning the lessons for this project though they
were encouraged to incorporate innovative ideas in designing
their lessons. Teachers for the same subject within the respective
levels shared resources and lessons to maximise retlums and
effort.

Technical Support

Teachers who had no experience in Web publishing were given
training in May and a group of IT-savvy teachers were on-hand
to provide the necessary guidance and support during the training
and when teachers were preparing the i Learning lessons.

There are also other technical constraints to overcome, chief of
which was the performance of the Web server and the
perfarmance of the school’s 192 Kbps leased line. A load test
was carried out in early March and it showed that the existing IT
hardware was insufficient to cater to the demands of project
i.Learning. To overcome this constraint, we were grateful to have
obtained the help of the Mational Computer Board and
CommonTown to help host the i Learming lessons on their Web
servers.

The students were briefed about the project in March and they
also participated in two load tests and an online survey in April.
The exercises gave students a fore-taste of working in a virtual
environment and it also enabled the school to collect valuable
data about the students’ preparedness for i. Learning. In May, the
pupils were briefed about proper use of the Internet and trained
on the retrieving and sending of the necessary materials.

Evaluation

The main evaluation tool used was the conduct of two surveys
(one of which was anline) for students and a survey for teachers.
The numbers of student respondents were 300 and 288 (online
survey) respectively and a total of 59 teachers took part in the
survey for teachers.
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Effectiveness of Learning

Only 13.6% of the students did not find i.Leaming effective
whereas amongst the teachers, only 1.8% of them think that
effective learmning has not taken piace. It is interesting to note
that the teachers were more affirmative that effective teaching
has taken place as it could be attributed to the teachers’ belief
that they have prepared pedagogically sound and well-designed
virtual lessons for their pupils. Another possible explanation for
the discrepancy was that students were less clear of the learning
expected than the teachers themselves. The teachers had the
advantage of having assessed the work submitted by the students
in arriving at their conclusion.

Amongst the students who were not able to leam effectively,
32.3% attributed the absence of teachers to clarify their doubts
as the main reason whereas 13.0% found the absence of
classmates a main stumbling block. Two other main reasons given
were that lessons were too difficult (7.0%) and it was
uncomfortable to read from the monitor screen (18.3%)

Task/Activity Set

The teachers set a variety of tasks for the students. The main
activities are ‘Presentation of given contents’ (88.1%%), ‘Setting of
written assignments’ (79.7%), ‘Answering of Multi-choice
questions and quizzes' (37.3%), ‘Carrying out research’ (33.9%).
‘Conducting of guided activity' (33.9%), ‘Viewing of animation and
video clips' (18.6%) and 'Group discussions' (13.6%).

Lessons Learnt by Teachers

In general, the teachers were very positive with this experiment
and they had pleasant experiences with [ Learning, There were
the inevitable hiccups and isclated problems encountered. Chiet
amongst the problems encountered were the technical difficulties
teachers faced with regards to the uploading of files (28.8%) and
the inadequate mastery of the software used (18.6%). However,
many of the teachers became more confident in web publishing
skills after the i.Learning experience. 79.7% of the teachers were
now confident of planning and designing web-based lessons.
62.1% were now proficient in the use of a web-publishing software.
In addition, 75.9% were able to use resources from the Internet
when prepanng their lessons.

15



Advantages and Disadvantages as perceived by students

The 3 advantages of /.Learning most cited by students were the
'Flexible leaming hours' (85.7%), ‘The comfort of learing from
home' (73.7%) and 'Ability to learn at their own pace’ (65.7%)-

The 3 main disadvantages as perceived by students were ‘No
interaction with others during learning’ (73.0%), 'lt is time
consuming’ (39.7%) and ‘There is a lack of set routing’ (26.0%)

Conclusion

Project i. Learning was a resounding success. The teachers and
students alike have benefited from the experience gained in the
process of engaging in this innovative mode of leaming. Most
importantly, for the majonty of the students, effective learning
has taken place. Similarly, the majority of the teachers came
through enriched by the experience. This backdrop serves as a
good reference point for the school to implement a more
comprehensive plan for virtual learning in the near future. B

Lee Tiong Beng is a teacher and Head of infarmation Technology at
Raffles Institution,
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A New Digital Literacy - A
Conversation with Paul Gilster

Carolyn R. Pool

In Digital Literacy, you relate how you saw a hawk flying in
the sky and you immediately went to your computer to find
pictures of hawks. In fact, you take us through everything
you did that day in your home office-including making a quick
check of the stock market. Your purpose was to show how
other people can do the same thing — how we can become
digitally literate. What does this mean? And how is digital
literacy different from the traditional concept of literacy?

Digital literacy is the ability to understand information and-more
importani—to evaluate and integrate information in multiple formats
that the computer can deliver. Being able to evaluate and interpret
The author of  "*"ecomputer . g
information is critical. When | talk to teachers and librarians, |

Digital emphasize that you can't understand information you find on the
. Internet without evaluating its sources and placing it in context.

Literacy

reflects on Dealing with information on the Intemet is different for several

jnurne;rs reasons. First, it's not all lext. Multimedia computers enable

students and teachers to download video, audio, and photos.

through

cyberspace Second, the way we find this information is different from the
way we use a card catalog, check out a book, buy a magazine,
and asks. or sit down to read on a rainy day. A multimedia computer with an
anw can we Intemet connection enables people lo truly constructinformation
trom around the world, | found information about the hawk in a
use newsgroup | subscribe to, and | found pictures of many raptors in
technulugy to another newsgroup dedicated to digitized graphic material.
do something Third, being digitally literate is multi-dimensional and interactive.
worthwhile for If | found a picture | liked, | could not only view it but also save it
to file on my own computer, use it in a hypertext creation of my
our cultm'e own (being careful of copyrights, of course), print it out, or send
and our it to a friend by e-mail. Or | could discuss it on another newsgroup,
talk about it on & chat group or online forum, or e-mail the artist
society?"

or photographer, And all this is almost instantaneous,
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And part of this new literacy has to be knowing how to find
those resources.

Yes, that's a major thing. Unfortunately, searching the Internat
on the surface is deceptively simple. Type in a keyword and prasto!
A software "spider" scurries through thousands of files looking
for it. But getting 30,000 hits after a search is not geing to help
you find important information. Teachers and students need to
learn sophisticated search technigues—so they get only 50 hits
or fewer per search.

| recommend using one Web search engine exclusively at first-
such as Alta Vista, Excite, or HotBot—and learning all you can
from that tool. Then you can explore other engines and their
databases.

Is this part of virtual instruction? What are the benefits and
disadvantages of such instruction?

Virtual instruction includes a broad range of activities, and it can
supplement traditional teaching. | use the word supplement
deliberately. Computers are naver going to replace the teacher
in the classroom. Computer-mediated instruction allows us to
engage networked resources in ways that are profitable for
students.

For example, 1 recently participated in an online "Australian
Adventure” in which | "talked" with Jim Malusa, who was bicycling
across the Australian Outback with his laptop computer and digital
camera, sending daily reports and photos back to home base by
plugging his modem into a pay phone.’ | could locate the cyclist's
position on the clickable map as the days progressed. Some of
Jim's reports were serious, some were whimsical-pictures of what
he ate for dinner and unusual natural phenomena he saw as he
biked. The site also included audio clips and hypertext links
constructed by experts on Australian wildlife.

Projects like this have the sense of immediacy that appeals to
young people. A 8th grader in a class studying Australia would
have found this project very engaging-paricularly the opportunity
to communicate with experts across the word.

"dirm Malusa’s adventures were hosltad by Discovery Channel Onfine
(httozwwwdiscovery.comsareastravel/fravel html), which currently
sponsars several ofhar adventures.
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We still need
teachers we
can find: We
still need to

listening, and

Virtual instruction also allows for an integration of
knowledge in many fields—geography, language arts skills,
biology. . .

Exactly. Through projects like this, we pull together different
disciplines and make them available to students; and we tie
everything together through written language. | find it interesting
that people worry so much about the survival of text and reading
when children spend a lot of time on computers. But skeptics
may discover that the Internet is providing us with a way to use
language again. | know many people today, students as well as
people who are long out of school, who had simply gotten out of
the habit of writing and who now find themselves using e-mail all
the time.

Of course, not everything on the Internet is necessarily positive
for education, but the integration of knowledge and the emphasis
on communication are powerful tools. Teachers can use these
resources to present new Kinds of experiences to their students,

What are some disadvantages of virtual instruction?

We have to be very clear-headed about computer-mediated
instruction. It disturbs me that many people assume that what's
wrong with education can be cured by technology; we just need
to spend enough on machinery. That's a dangerous assumption.
We still need the very best leachers we can find: We still need to
teach essential skills in reading, math, listening, and thinking. |
see computers as supplements; tools-in-education.

Here's one major problem: The Internet provides us something
like a library of information online, though I'm hesitant to use the
term library. A lot of very bad information floats in cyberspace.
Anybody can be a publisher — from The New York Times to neo-
Nazi groups who say the Holocaust didn't happen, to the kid next
door with his Web page commenting on yesterday's soccer game.
Internet publishing tools are free or very cheap. What do we do
with the giut of information that resulis?

And rumor has it that one-fifth of all internet traffic is to
sexually explicit sites.

Well, the last number | saw that | trusted was 4 percent. But |
won't stand by that number because | don't really know. And
nobody realily knows how big the Internet is. Even if total fraffic to
the porno sites is only 4 percent, I'm concerned as a parent. A lot
of parents have this legitimate concern.
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And this is one of the big objections that people have about
allowing student access to the Internet.

| have a lot of sympathy for that objection. | also find it frustrating
to hear a certain knee-jerk reaction in the Internet community
that dismisses all these concerns and says "Oh, no, the Internat
has to be totally free, lzave it alone, all you want is censorship.”
My answer to that is to think of the children - and more and
more children are finding these tools exciting and motivating.
Parents come to me and say, "You know, the library now has
Internet access. Should the libraries have completely free and
open access?" My response to that question is no.

For publicly supported institutions like libraries and schools, we
need to develop good filtering tocls, much better than the ones
we have today. Software like NetManny and Surfer Guard is in its
infancy, but companies are fast developing ways to customize
fiters — so you won't eliminate Shakespeare or studies in
genetics, for example. New services will not only eliminate stuff
we don't want but will find information we consider valuable and
deliver it to us.

Just as important, we need to be teaching students how to use
the Web properly and how to be critical. We all need to learm that
skill.

What are some tips that might help us all learn to use the
Internet wisely?

The first tip is to check your source. Let's say that a Web page
you find has information that you want to use. It sounds right, but
you don't know much about the author or the organization behind
that page. Enter the name of the organization on a search engine
and see what you find gut. Search engines are not just for
concepts or keywords. If you find no name or organization, that's
a red flag.

We nsed to use search engines as a sort of Better Business
Bureau or a set of personal references for some of these Web
pages. When you do one of these searches, you will often see
postings on newsgroups that tell you what other people have to
say about that organization or that person.

The second fip is to check out the hypertext links on a Web page

before you explore them. If all the links point back to internal
pages of the site, be aware thal you may nol have objective
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information. If the author is really saying something worthwhile —
especially if it's controversial — he or she should be willing to
show me information to back it up and to listen to alternative
viewpoints. If you look at the neo-Nazi or revisionist history sites,
you find that they surround themselves with a convincing display
of related content until you look closely and realize they don't
connect to any viewpoints other than their own.

The third tip is to communicate with the author of the Web site by
e-mail. Students should do this sparingly, under the guidance of
their teachers; but if you find it difficull o verify a source's
information, most reputable authors are happy to answer.

Here's a polite query a student could send: "I'm researching this
topic. I'd like fo know more about it, and | want to use your matenal,
but | need some information about your background and where |
can find further information.”

Students who dao this often tell me, "You know, lots of times they
don't write back." And my answer to that is if they don't respond
in some way, do not use the information.

Do you think teachers should encourage students to e-mail
authors and participate actively in newsgroups?

Yes, with qualifications. The main one is basic Intemet etiguette
— Netiquette. We should treat e-mail just like any other social
situation. You don't necessarily pop up unannounced at
somebody's door and expect to get an hour's worth of free
material from that person.

MNewsgroups, on the other hand, are open to anybody. Students
can join them, ask questions, become active participants, leave
them, and join others. On a newsgroup, if you are impolite or
show that you don't know what you're talking about, other
participants will scon let you know — and sometimes none 100
politely (thus, the infamous flaming).

How does virtual instruction help students and teachers
construct knowledge? What is the role of the teacher in what
you call "knowledge assembly"?

You hear a lot of talk today about the teacher becoming a
facilitator, as opposed to the old model of the teacher up in front
of the class. Now let me say from the gutset, | don't go for the
facilitator definition. | have taught classes where I've had a room
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full of people with computers; and any teachers who've tried it
know . ..

Nebody listens to you.

Right. Almost immediately you begin to lose eye contact. And
pretty soon you realize they're doing stuff on-screen. Are they
doing what they're supposed to be doing? You don't know —unless
you want to walk around and find out.

We have an ancient and well-established model of learning that
has worked since the beginnings of civilizations. This is an
apprentice model, where people who need to leam go fo people
who know more than they do. Those people then lecture, teach,
demonstrate, and help apprentices learmn more. | think that model
is healthy. What's wrong with education has nothing to do with
that model. What we need to do is figure out how o integrate the
interactive, Internet-based approach into that model. We need to
teach students about knowledge assembly.

What are the basics-and cautions—of knowledge assembly ?

Knowledge assembly is an activist way of gathering and
evaluating materials, integrating network material with traditional
materials, and then creating a finished project. It's like a term
paper except it might well have multimedia aspects to it, and it
incorporates many different sources of information.

One source is a personalized news service that delivers the
information you want automatically. Other sources include chat
rooms, newsgroups, mailing lists, the World Wide Web, and e-
mail. Then there are graphic and radio archives. Finally, we must
not neglect traditional sources of information—books, newspapers,
journals, even television and movies. Integrating them with
Intemet materials is really the key.

The Internet gives us the ability to focus tightly; but we must also
maintain a sense of context. For instance, information we find in
a chat room is usually not as reliable as that found on a Web
page sponsored by an authoritative source. Crifical thinking skills
are extremely important in evaluating what you find.

Other cautions are like those | give to students writing any term
papers: Using Internet sources, particularly, it's very easy to simply
find lots of discrete items of information and cut and paste,
producing a cobbled-logether collection of guotes or multimedia
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items. Students need to leam how to assimilate the information,
evaluate it, and then reintegrate it.

Now for the tough question: What of equity issues? Many
schools in high-poverty areas don't have the bright, high-
tech environment of some wealthy suburban areas.

lt's a worrisome issue. A school just opened in Raleigh to great
press fanfare about the computers on every classroom desk. And
across town are plenty of schools with very few computers. | think
the answer to that issue is a reevaluation of our national policy
toward technology in the schools. We don't need a top-down
decision to put a computer on every student's desk. We need a
computer on every leacher's desk. We need to encourage
teachers to become digitally literate—to evaluate content they find
on the Internet.

Of course, we should expose students io computers. Schools
should have computer labs and as many other computers as
possible, But we can't create equity by putting a computer in front
of every student, nor can we afford to do this. Much of the
equipment will become obsolete within a few years, anyway. And
we still need to fund traditional school needs: library books, teacher
salaries, staff development, and so forth,

Equity within the United States is one problem; how about
global equity issues?

It gets even worse if you start looking in other parts of the world.
The distribution of computers in Africa and Latin America, for
example, is minuscule. But some people are coming up with
creative solutions.

In one project, 5,000 educators and volunteers are fanning out in
Central and South America to instruct local farmers in computer
skills and in finding ways to finance their own computers for both
businesses and schools. Now there is an intelligent use of money
and technology. This project is sponsored by the Intemational
Fund for Agricultural Development, a United Nations project based
in Rome. The idea is to electronically link 500,000 poor households
in 3.600 different Latin American communities, to set up sales
channels for farmers with excess crops. The fund doesn't buy
computers; it pays teachers to empower the local people in ways
to improve their lives. Projects like this have great potential to
benefit local communities.
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What do you see in the future for technology in schools?

In the next five years. — | see a bit of a backlash against technology.
Aot of people are upset about the state our schools are in. They
say, "You know, we've spent X many millions on computers. Where
are the results?” It's dismaying to find that 30 many of the posifive
studies tend to come from technology companies and people
who have a vested interest in technology. it's very hard fo come
up with the really impartial studies that show a huge increase in
student leamning. Even Steve Jobs of Apple said computers are
great in education—as long as you remember that they alone won't
solve the problem. A backlash might be productive because it
will make us re-examine how we use technology in the classroom.

Ideally, technology sets up wonderful possibilities for muliimedia
projects. The beauty of new technology, within 10 years, is that
we're going to have very broad bandwidths and thus much faster
connections. A school's best teachers can become available to
anybody on the Net. In Internet-based instruction, you can attend
class at 3 a.m. if you want to—whether it's a high school or a
college class. You can communicate with class members and
the teacher through e-mail, chat lines, and electronic forums.
Video-conferencing will enhance the "live" aspects of virtual
instruction.

What the Net's going to give us is the ability to tum our educational
facilities loose~to distribute education. That's provocative because
it points to lifelong learming. Now that doesn't mean we'll do away
with classrooms=-or teachers. But it does mean reeniranchising
a whole class of people in the work force who would like to learn
more-get a high school diploma or a college degree. That's very
exciting. I
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INTRODUCTION

The 21st century is expecied to be one of intense competition,
rapid advancement in technology and perpetual changes at work,
in society and at home. Nurturing and equipping our young to
lead productive and meaningful lives in the global arena is a
challenging and exciting task.

The young of the future must acquire a strong motivation to learn
and be equipped with learning skills. This will enable them to be
independent learners and fo continue learning throughout their
lives. They need thinking skills so that they can make meaningful
use of their knowledge and be innovative and creative.

There is great potential in education technology to facilitate and
enhance student leaming and thinking. Students will tap into an
exploding wealth of resources outside the school. Infusing
technology into the curriculum will generate innovative ways in
teaching, learning and assessing.

Values to be taught in a curriculum are equally important. How
these are taught in classrooms require all the teachers’
knowledge, skills and their modelling of these values,

TEACHERS' SELF-DEVELOPED TEACHING MODEL

All teachers have to plan their lessons, incorporating appropriate
teaching strategies, challenging learning activities and varied
resouces. Over time, they develop their own teaching models to
prepare lessons for teaching. Singapore teachers are very
fortunate as they have acquired the basic teaching models from
their initial teacher training. In service, they have opporunities to
learn many of the recent developments in effective learning and
teaching models/teaching strategies. They also have acquired
skills to use information technology (IT) and have been provided
with the resources and suppor to use [T in their lessons. In view

25



of the new imperatives, teachers have to up-date their teaching
models to prepare their pupils for the 21st century.

Our session with you today presents an easy-to-use framework
for teaching that incorporates our understanding of learning styles,
elements of Dimensions of Learning, brain-based research
teaching strategies, co-operative leamning strategies, Madeline
Hunter's effective teaching strategies and thinking skills. We will
also introduce appropriate IT resources to support these
strategies. Teachers may wish to use this framework as one of
the relerences when they reflect on and up-date their own models
for teaching.

A FRAMEWORK FOR TEACHING A TOPIC/SUBTOPIC/
LESSON

This section proposes to structure a teaching model based on
the 4MAT Learning Styles cycle. The conceptual framework of
the textbooks published by the Curriculum Development Institute
of Singapore [CDIS] was based on the 4MAT Leaming Styles
cycle. This conceptual framework provides activities to cater to
various learning styles of pupils. Since most teachers make use
of CDIS textbooks, they are not unfamiliar with the model even
though they might not know the name of the model they are using.

The proposed framework is for teaching a topic/subtopic/lesson
and consists of four quadrants of activities. The duration of
teaching a topic depends on the complexity of topic. It is not
necessary that every lesson follows the whole cycle but it
desirable that when we teach a topic that we use the whole cycle.
The time needed to carry out each quadrant of activities is decided
by the teachers according to the needs of their students.

The First Quadrant.
Addresses the studenis’ question: Why learn?

Teachers create a conducive environment to leam, ensuring
comfort and order in class, establish good rapport with students
and provide activities to engage their emotion to learn.

To gain students’ attention, teachers can use agreed signals
(e.g. raising of a hand, a clapping hand pattern, etc.), various
teaching aids & multimedia materials (e.g. hold up an
interesting object. interactive CD ROM snippets, a video clip,
efc.)
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To stimulate students’ interest on content, teachers can
discuss relevance or importance of the topic by referring to
experience of studenis, using novelty or introduce a discrepant
event.

To prepare students' mind for learning, state lesson objectives,
provide itinerary for lesson or help students to recall relevant
prior knowledge findings from brain research show that unless
students' positive emotion is engaged, no leaming takes place.
Hence. it is necessary to create a reason to learmn a new topic.
The activities in this guadrant are addressed in Dimension
One in Dimensions of Leaming.

The Second Quadrant
Address students’ question: Learn what o remember?

Teachers deal with two main types of knowledge. They teach
declarative and procedural knowledge and each kind of
knowledge should be taught differently. Declarative knowledge
includes facts, concepts, ideas, etc. Declarative knowladge
requires that students remember the information or at least be
able to identify at some later date. Procedural knowledge includes
skills and processes, Procedural knowledge enables students to
perform skills which take time to leam but which they subsequently
are able to perform without much effort.

Declarative knowledge.

Constructing Meaning
Teachers help students tap their prior knowledge and use that
knowledge to guide students to understand new knowledge.
Some strategies:
What you Know- What you Want to know- What you have
Learned (KWL)
Concept formation
Brainstorming
Semantic webbing
Reciprocal teaching

In presenting information to students, it is important to
remember the memory space in students of different age
group. According to brain research findings, 13 years old
students have 5 plus or minus 2 memory spaces. This means
that teachers have to provide time for students to process
five elements of information or 10 chunk information betore



proceeding to give more information. Otherwise the information
provided would be forgotten. The 102 principle reminds
teachers to give students 2 minutes of processing time after
providing information (talking, audio or video, multimedia, etc)
for 10 minutes. The teaching strategies like 3-Minute Pause,
Think-Pair-Share, Interview Trio and other co-operative
leaming strategies provide students with active participation
and make lessons more imeresting and interactive.

Organizing (generating a semantic or symbolic representation
of information)

MNext, teachers provide time and guidance to students to
organize their knowledge. Students may organize the
knowledge in symbolic, pictorial or graphic forms. This enables
them to interpret and put the information acquired into a
coherent form, hence easier to remember. Symbolic
representations are formulas, equations, etc Pictorial
representation are pictures in different forms created by
students. Graphic organizers in the forms of descriptive
pattern, sequence pattern, process/cause pattern, eic.

Procedural Knowledge
Procedural knowledge is learned differently from declarative
knowledge.

Constructing a model

Teachers oiten use the “think-aloud” model to help students
to construct an initial model. It involves teachers describing
what they are doing as they carry out a process or skill.

Shaping the model

Teachers then provide opportunities for students to shape the
model in order to make sure that they have not acquired any
conceptual errors. ILis during this phase that students attend
to their conceptual understanding of a skill or process.

The "guided practice" is a powerful instructional technique to
help students to learn a concept at the initial stage. Students
follow the initial model to carry out the process. Teachers check
immediately. Students are often asked to explain what they
are doing to make sure they understand the process. Teachers
usually illustrate a variety of common errors students make
so that they can understand the concept better.
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The activities in this quadrant are addressed in Dimension
Two.

Quadrant Three
Addresses students' question: How well?

Teachers provide time and opportunities for students to work with
the materials.

Declarative knowledge

Storing - Teachers provide students time and guidance to
use different elaboration strategies to store their knowledge
so that they can be easily retrieved.

Elaboration involves making many and varied linkages
between new information and the old. Besides the common
verbal and written rehearsal elaboration strategies, there are
others which are more powerful such as using a theme to
remember sequence of events, mental images together with
physical sensations and emotions associated with the
information. Mnemonics, rhyme and songs, games, drawing,
simulations, role play, debate, and reciprocal teaching are
some powerful tools for storing knowledge in the long-term
memaory.

Skills for organizing and storing of declarative knowledge are
crucial learning skills. Once acquired, students will gradually
be competent to learmn new knowledge on their own. All these
learning activities take time but they are necessary. It is only
when students remember what they have learned then they
have acquired knowledge. It is crucial to be selective on what
they need to remember. Information, not critical to their
understanding of a concept or use, can be looked up when
needed.

Refine and extend their knowiedge.
(Critical thinking skills)
It is crucial for teachers to create an encouraging and safe
climate for students to examine the new knowledge critically,
seeking a deeper understanding. For declarative knowledge,
teachers make use of activities like comparing, classifying,
sequencing, reasons and conclusions, inducing, deducing,
analyzing errors, experimental inguiry, constructing support,
abstracting, analyzing perspectives, part-whole analysis, etc.
Many teachers have found Thinking Maps developed by David
Hyerle useful and easy to use.
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Procedural knowledge
Internalization

Finally, students practise until they can carry out the process
with ease. This phase of infernalization takes place when
students carry out the process or skill with speed and
automaticity. The important principle to adhere is "mass
practice and distributed practice”. That is to practise as often
as possible at the beginning of leaming and to space out
practice once the skill has been learned to maintain proficiency.
Computer-based leaming (CBL) is very suitable for student
practice. CBL provides guidance for student practice with
immense patience and gives students knowledge of resulis
immediately. Students find this highly motivating.

The activities in this quadrant are addressed in Dimensions
Two and Three.

Quadrant Four
Address students’ guestion: For what?

Teachers create opportunities for students to make meaningful
use of their new knowledge (creative thinking skills).

Teachers create opportunities for students to carry out
activities such as decision making, investigation, experimental
enquiry, problem solving, invention, etc. Computers can
simulate scenarios for students to carry out these activities,
Generally these activities fall into three categories, application-
oriented tasks, long-term tasks and student-directed tasks.
Students may present their resulis in the form of a written,
oral or videotaped report or a concrete model. Students may
post their report in a web-site to attract comments, gueries
and additional information through e-mail. Teachers provide
collaborative projects for group work. Students leam teamwork
and develop positive interpersonal relationship skills,

Besides infusing critical and creative thinking skills in lessons
there is a2 need to teach these skills explicitly. It requires
teachers to guide students through the thinking actively by
using relevant sets of thinking questions and by using graphic
organizers.
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CONCLUSION

Teachers are already doing most of the activities described in
the framework. Some may be doing them in isolation without a
framework. Being very knowledgeable and experienced, they are
In a position to add on other strategies they have been using.
Those activities they are not familiar with they can leamn by
attending in-service courses, reading or from another teacher.
When teachers are helping students to develop learning skills to
become independent learners, teaching critical and creative
thinking skills, using educational technology to facilitate their
teaching to increase student leaming, they are preparing their
students to face the challenges of the 21st century. B
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Technology and Education:

The Current Debate

Barbara Means, Laura Schuhmann, Judy

Conger & Pi A. Irwin

In this issue, we focus on technology - specifically, computer
technology - and its potential to transform education. Clearly,
technological literacy has assumed a significant position on the
national educational agenda. Policymakers and members of the
general public agree that the acquisition of key technological skills
is imperalive as the nation's schools prepare their students for
the workplaces of tomorrow. As a result, school leaders and school
stafi suddenly are confronted with a myriad of issues as they
plan to integrate technology into their classrooms, schools, and
districts.

In cur opening essay, we delineate and discuss some of the most
urgent guestions schools confront as they consider investments
in technology that could revolutionize instruction and leaming.
We ask: How does technology fit into the broader picture of
education reform? In the absence of a large and convincing
research base that shows direct positive efiects on student
achievement, what potential does it contain to transform feaching
and learning? In what ways will school leaders and staff need to
use technology in ways that enhance leaming and improve
planning and management? Finally, what basic guidelines can
school leaders and communities employ as they seek adequate
resources to ensure that their investment in technology will be
cost-effective over the long term?

We follow our essay with the views of four individuals chosen
from research and practice, beginning with a researcher at the
forefront of technology and project-oriented teaching and learming:
Barbara Means. Means, who discusses her work examining
technology in project-oriented schools and classrooms, explains
how technology can become a powerful tool to further
constructivist teaching and learning-although she sounds some
cautionary notes. We follow Means with the experiences and
observations of three practitioners: Laura Schuhmann, Judy
Conger, and Fi A, Irwin. Through this blend of expertise and
experience from both research and practice, we intend to inform
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the current discussion and debate about technology as an
educational innovation that could power project-oriented teaching
and learning and thus advance the goals of the education reform
movement.

We tollow these four views with a self-evaluation tool for school
leaders and school staff that focuses on the primary issues raised
in our essay. The issue concludes with a selected bibliography
and other resources chosen to exiend the knowledge base of
our audience.

Barbara Means : Technology and Constructivist Learning

Who conirols technology and how will it be used to further
teaching, learning, and education reform? This, to Barbara Means,
is ane of the most significant questions facing educators as they
move to integrate technology into schools and classrooms. It also
is a question that could be overlooked by educators and parents
enamoured with the raw power and potential of technology — as
if its presence alone is sufficient to transform schools and
classrooms.

*Is the student controiling the technology and making the
decisions?", Means asks, "or is the technology making the
decisions with the student providing responses on demand?”

This is an acute distinction she believes, and if it is kept in the
forefront as educators plan for tlechnology in their schools and
districts, many potential problems can be avoided. "It certainly is
possible for both students and adults to waste a lot of time with
technology,” Means says candidly. "I have seen some estimates
of millions, if not billions, of dollars wasted in offices as people
browse aimlessly on the Internet.”

In schools, she has observed examples of equally random and
unproductive time spent on computers-remarkable for quantity
rather than quality. "I've seen students spend hours editing the
color covers for their research reports, literally pixel by pixel, before
they even begin to write the report,” she adds. "Or they may spend
a lot of time playlng or developing computer games with no
obvious intellectual content.”

Both physical considerations - such as where computers are
placed in schools - and staff autonomy and input in technological
decision-making are key. she believes. For example, if computers
are housed solely in separate labs, there is a greater risk that



they will remain separate, detached from daily classroom
instruction. Or if teachers do not view technology as a support
for the instructional life that occurs in their classrooms or do not
believe technology can have a positive influence on teaching and
leaming, a significant investment can be wasted. "Resources also
can be wasted in places where technology is mandated,” she
wams, "or where the teacher doesn't have strong instructional
goals. In such schools, students often are monitored on whether
they are using the technaology, but not on how they are using it, or
what they are leaming from the experience."

These cautionary notes aside, Means is encouraged by
technology's potential not only to transform the quality of
instruction and learning-but also to tilt education reform in a
positive direction. When used to enhance project-oriented
learning, she argues that student-developed products can take
on new meaning and depth.

in fact, student enthusiasm for real-world applications and uses
of technology is one of its greatest strengths, she say. "We
interviewed students in focus groups in our research,” she notes,
"and they speak about power when they discuss technology.
When they use technology, they are able to amplify the effects of
their own actions to turn their schoolwork into real products.

"Using technology leads to greater pride in their work, in their
classrooms, and in their schools. Having it as a pari of their
classrooms provides considerable motivation to work and engage
in learning."

Laura Schuhmann : Northbrook Middle School: Technology
for High-Needs Students

MNorthbrook Middle School (NMS), located in Houston, Texas,
serves a student population of 852:; approximately 78 percent
Hispanic, 9 percent African American, 6 percent Caucasian, and
the remainder Asian and Native American. A high percentage-
approximately 280 students are English language leamers and
are enrolled in ESL (English as a Second Language) classes as
part of their academic program. Northbrook Middle School
embraced technology as a tool to enhance its teaching and
leamning as part of its complete renaissance and reopening.
Closed in the mid-1980s due to declining enroliments, strategic
planning and a vibrant academic mission distinguished
Northbrook's reemergence on the educational scene. In 1990,
Susan Wolf was appointed Northbrook's Principal and charged
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with the mission of creating both a model middle school and a
technology demonstration school for the Spring Branch District
in Houston. A year of planning preceded the reopening of the
school in 1991, with ample amounts of stalf development focused
on technology as a tool for project-based teaching and leaming.

When NMS reopened, it did so with a staff specifically selected
to fit the school's mission-a combination of experienced teachers
and enthusiastic newcomers. A commitment to the principles of
constructivist teaching and leamning. a vision for technology as a
means to aid in that vision for learning, and a strong emphasis
on site-based management have all suffused NMS's ethos and
mission,

In addition, the design and appearance of the school were
considered integral to furthering its academic vision-with the goal
of making it homelike and welcoming for students, parents, and
staff. A country theme permeates the school; standard concrete
blocks are warmed with wreaths, decorations, and Americana.

Northbrook Middle School's experiences highlight the following
principles for school leaders and staff:

+ Site-based management, if infused into the ethos of a school,
can ensure that teachers participate in key decisions about
both the instructional vision of the school and technology's
use io enhance and achieve that vision.

= Students help create and produce their own learning;
technology serves as both tool and motivator.

* Poverty and level of proficiency in English are not viewed as
negatives, but as realities with which teachers mustwork in a
positive, proactive manner.

* How and why technology is used-to supplement teaching and
learning-is much more important than technology itself.

The spokesperson for Northbrook Middle School is Laura
Schuhmann, who was appointed its principal in 1996 following
the death of Susan Wolf-a school leader she credits for keen
vision, energy, and intelligence. Prior to becoming principal,
Schuhmann was assistant principal at NMS and elsewhere in
the Houston independent School District (HISD); earlier in her
career she was recruited by the HISD to teach reading, language
ans, English, and speech in Houston's inner-city schools.

When Laura Schuhmann describes how technalogy fits into the
educational mission of Northbrook Middle School, she



emphasizes with crystalline clarity that technology is not an empty
concept or meaningless slogan to the school's teachers, students,
and parenis. Instead, technology is a lively and carefully crafted
portion of Northbrook's entire academic vision-a powerful engine
to accelerate active, project-oriented teaching and learning.

Exactly what is that vision? "We want all students.” Schuhmann
emphasizes, "to have the opportunity to be successful. Qur
expectations for students achievement are very high. And if
technology becomes the vehicle that heightens student
achievement, then we want to use that vehicle."

She adds, "But we don't use technology just to use technology.
We use it as a tool to enhance what goes on in the classroom.”

Northbrook Middle School's vision wants to see students taking
an active role in their own learning, becoming discoverers of
knowledge, and relying upon teachers as coaches to assist them
as they explore new frontiers of information. Commonly known
as constructivism-teachers and students constructing knowledge
together-this view of teaching and leaming can present particular
problems for teachers either unfamiliar with its concepts or
unreceptive to its potential.

What does constructivist theory mean in practice to Northbrook's
teachers? How do they interpret it? Are they resistant to its
principles? Are they wary? Are they enthusiastic?

Schuhmann first explains that viewing learning and teaching ina
constructivist, project-oriented manner is essential if technology
is to succeed as a tool to further school reform-and its concepts
are woven into the fabric of NMS's daily life. "Constructivism,”
she says, "means that our teachers can give up some of their
traditional control of the classroom and allow students individual
opportunities for enrichment, for tutonals, or for individualized
planning. This may mean that the computers at individual student
stations are used; it may mean that the room is divided into teams
using a lot of cooperative learning strategies. In that situation,
the computer again becomes a tool with which the teacher can
enrich, tutor, or provide individualized work with students.”

Judy Conger : Community High School: Schoolwide
Technology and Project-Oriented Learning

Community High School (CHS), an alternative high school within
the Ann Arbor Public Schools in Ann Arbor, Michigan, has a long
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history of innovations in education. Now in its 26th year. CHS's
original mission was 1o use the community as a classroom.
Students were expected to earn credits through various projects
and work in the community, e.g., internships, apprenticeships, or
coursework at the University of Michigan. No classes were taught
within the building; teachers served as monitors to ensure that
credits students earned would meet state requirements for
graduation.

Currently, CHS teaches most classes within school walls-bul
continues to emphasize the community as a primary resource.
In fact, Community Resource classes compose an entire
department within the school. Since CHS is located in the
downtown section of Ann Arbor, it is within walking distance of
the University of Michigan, libraries, museums, and shops-all of
which serve as extended classrooms for its students.

Any high school student in Ann Arbor is eligible for admission to
CHS - admission is determined by lottery — but over the years, a
waiting list has grown. Today, CHS holds 400 students,
approximately 19 percent minority, including African American,
Asian, and Pacific-West Islanders.

Community High School's science department led the wave of
teachers who began to believe that technology had the potential
to help change instruction o a project-based approach. CHS's
science teachers, with an infusion of resources and expertise
from both the University of Michigan and the National Science
Foundation, transtormed its science curriculum into an innavative
program that relies on real-world applications of concepts and
scientific theory.

From the original technological infusion into its science programs,
technology now spreads across content areas throughout CHS-
and an evergrowing emphasis is placed on project-oriented
teaching and learning. To accommodate this new emphasis,
school struciures also continue io be refined to fit CHS's new
vision of leaming.

Community High School's experiences with both project-based
teaching and leaming and its integration of technology throughout

the school highlight key lessons for school leaders and staff:

* School staff view technology as a tool, not as a separate
content area.
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» While technology is infused into most content areas, it is
secondary fo a vision of leamning that emphasizes student
and teacher-created leaming.

+ Imagination and collaboration can result in mutually beneficial
partnerships between universities, federal research agencies,
and public schools.

* School structures are flexible and require continuous, judicious
refinement to accommodate growth in the school's vision of
learning.

The spokesperson for Community High School is Judy Conger,
who has been its dean for four years. She has 20 years of
educational experience, the last nine of which have been in the
Ann Arbor Public Schools. Prior o her position at CHS, she served
as assistant principal at Pioneer High School and held a variety
of teaching positions.

A student-developed product that is received by an sager
audience-Community High School's weekly newspaper, The
Communicator, vividly illustrates the ways in which technology
has integrated itself into the school's emphasis on project-oriented
teaching and learning. Produced as part of a popular class, The
Communicator has an enviable role: It serves as both student
motivator and authentic student product.

Mot only does this newspaper provide students with an authentic
reason to learn, apply, and refine their use of technology, but it
also forms the structure through which they experience real-life
deadline pressure, collaborative work among peers, and
development of ideas.

Judy Conger points to this newspaper as one example of CHS's
goals-both its vision of learning, which is proactive and project-
based, and its effective interweaving of technology into real-life
applications of what students leamn. The enormous interest that
the eight-page newspaper generates each week is one key to its
success, she reports.

"When it is published sach week, everything stops in its tracks,"
she says. "Kids are sitting all over the place immersed in it
teachers are reading it as well. It receives this intense attention
because it is a very lively and interesting piece of work."

The technology used to produce the newspaper is sophisticated
and well-planned, as is the structured-and necessary-
collaboration between students. "A laptop computer goes home
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with the editor each week; and the editor rotates each week,”
she explains. "Students post their stories in the computer lab
and send them via e-mail to the editor, who assembles them.
Finally, the actual newspaper is run on PageMaker, taken to an
outside printer, and distributed throughout the school each
Wednesday.”

Pi A. Erwin : The Glen Ellyn School District: Implementing a
District’'s Technology Plan

Located approximately 25 miles west of downtown Chicago, the
Glen Ellyn School District serves approximately 3,100 students.
grades K-8. Although for the most part its student population
typifies many suburban districts-primarily white and middle-class-
in recent years it has become more diverse and now includes
students from lower-income households.

Its funding, however, does not match the relatively prosperous
status of its students. Al approximately 10 percent below the state
average per child, Glen Ellyn's funding was affected by an lllinois
state tax cap enacted in 1990. This funding level affects all
expenditures, which becomes especially critical at a time when
school districts are investing heavily in technology. Glen Ellyn's
successful referendum in February 1997 provided the funds to
pul the necessary infrasiructure in place in all its school building
so that technology can infuse everyday school life as a mulfi-
faceled tool, both for school staff and for students.

The spokesperson for the Glen Ellyn School district is its
Superintendent, Pi A, Irwin, who has brought the district online
with an ambitious and meticulously crafted plan to integrate
technology into the district’s curriculum and instruction. In
particular, she has built partnerships with local institutions of
higher education, including Northern lllinois University and the
College of Dupage, a local community college. A strong
partnership with the North Central Regional Educational
Laboratory provides additional expertise.

Irwin believes that significant community input on the placement
and use of technology in the district's schools also helps steer
the district’s passage as it anchors technology into the district's
overall vision for constructivist teaching and leaming.

The Glen Ellyn District's work to integrate technelogy throughout
its K-8 curriculum highlights broad lessons for other districts:



* Build authentic partnerships wherever possible, particularly
with local and regional institutions of higher education, regional
educational laboratories, and city and county government.

* Develop an action plan with timelines while seeking additional
resources to fund an ongoing investment in technology.

* |nvest at least one-third of a district's budget into training for
school stafi: this investment is imperative and must be viewed
as an integral part of any technological investment.

¢ Nurture those staff who are supportive of a vision for
technology; this leads to the development of a critical mass of
school staff who will push the innovation forward.

Irwin has been Superintendent of the Glen Ellyn Elementary
School since 1993, Previously, she was Assistant Superintendent
of the Tucson Unified School District in Tucson, Arizona, and also
held a variety of administrative positions-including principalships
at the elementary, middle, and high school levels-in that district.
She holds an Ed.D. in Reading and Educational Administration
from the University of Arizona.

It Irwin were charged with the task of convincing other school
leaders that technology can increase student achievement and
engagement, help bond students to schaol, and also advance
an ambitious agenda for learning, she wouldn't hesitate to take
on the challenge. Why is technology necessary-especially when
research that demonstrates its positive effects on student
achievement is skimpy or in the fledgling stages?

Irwin's reasoning is clearcut and logical: Educators, she says,
need io come 1o terms with the relevance of technology to virtually
every aspect of contemporary American society-and this
relevance also affects rapidly changing expectations of students.

"Just as technology is a way of life in the community," she begins,
"It must be a way of life in the schools. If we are serious about
making instruction relevant to student's experiences-and if we
want to prepare students to live and work in the world-we have to
be serious and strategic about what we do with technology in
education.”

She mentions a recent incident in which she observed a small
child in a large discount store using a computer screen to find
locations throughout the store. "There is an example of relevance,”
she points out.
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Irwin also emphasizes how expectations of students are changing
dramatically as the nation races toward the millennium and
technology increases in contemporary society at almost an
exponential rate. "We used to think of a good student,” she notes,
"as one who could do very good recitation, who could demonstrate
orally what they knew.

"Now we expect a good student to have the ability to think and to
solve problems. Technology is critical because it changes the
access to information. Suddenly this access to information occurs
in real time—not in school time.”

She illustrates her argument by pointing to a mainstay of American
popular culture: Television guiz shows. Just as contestants on
quiz shows of the 1950s and 1960s were distinguished by the
number of facts they knew, Irwin predicts the guiz shows of
tomorrow will shift to a focus on rapid-fire problem-solving.
"Technology not only becomes the tool that provides quick access
to information.” she observes, "but it also requires incredible
relational thinking skills; and these skills will become the skills
that we value and need as a society." B

Barbara Means is a researcher of technology and project-oriented
teaching and learning.

Laura Schehmann is Principal of Northbrook Migdle School.
Judy Conger is Dean of Community High School.

Fi A. Irwin iz Superintendent of Glan Ellyn Schoo! district.
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Self-Assessment Tool for School Leaders: Technology
and Transformation

The following questions are intended to guide you through
a self-assessment of your district's and school's plan for
technology and to assist you in determining some
directions for integrating technology into your vision of
learning. They are based in part on the Guiding Questions
for Technology Planning, Version 1.0, created by the North
Central Regional Technology in Education Consortium
(Knuth, 1996) -and on the information provided in this
issue.

Technology and Our Vision of Learning

1. To what extent have we clearly articulated a vision of
learning for our school and district that incorporates key

precepts of education reform?

2. To what extent does our vision of leaming emphasize

projects and the sclution of real-world problems?

3. To what extent does our vision of leaming incorporate
technology as a key component that can promote a
challenging curriculum and instructional practices that
engage students (e.g., collaborative learning, problem-

based leaming, project-based learning)?

4. To what extent do our teachers, building principals, and
other key staff understand their unique roles in this vision
of learing and agree that technology needs to continue
to be developed as a key tool to change instruction and

learning?

5. To what extent does our vision of leamning attend to the
needs of students considered "disadvantaged” becauss
of their sociceconomic status or other vanables that may

place them at risk of school failure?

6. To what extent does our vision of leaming promote equity
as we consider new uses of technology (e.g., programs
to take laptops home, contracts with parents to use

school equipment in retumn for classes)?
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Technology and Professional Development

1. To what extent have we developed a professional
development plan that addresses the skills teachers will
need to integrate technology into the curriculum?

2. To what extent have we budgeted sufficient monies for
professional development and support for teachers and
instructional staff that will increase both their knowledge
base about technology and their understanding of
engaged, authentic leaming?

3. Towhat extent have we projected maonies for professional
development and technological support for school staff
over a sufficient time period (e.g., five years)?

4. Towhat extent do our board of education and community
members understand and support our professional
development plan and its budget?

5. To what extent have our teachers, building principals,
and other staff had input into determining the type,
content, and length of professional development
necessary to integrate technology throughout their
instruction?

6. To what extent does our professional development plan
acddress how technology can accelerate and enhance
learning for special needs students (e.g., economically
disadvantaged)?

Technology and Equity

1. To what extent do our plans for technology ensure that
computers will be placed in a combination of classrooms
and computer labs to ensure equitable access for all
students in all content areas?

2. To what extent have we changed our methods of
instruction to ensure that students who typically
experience less challenging content and remediation can
use technology to engage with challenging ideas and
the salution of real-world, relevant problems?
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3. To what extent have our staff, board of education. and
community members discussed and planned for school-
initiated ways in which they can help their children at
home and also learn important skills?

4. To what extent have we involved parents and family
members in discussions of computer technology and
ways in which they can help their children at home and
also learn important skills?

5. To what extent do we monitor our instruction to ensure
that one group or gender does not dominate access to
computers?

Technology and Resources

1. Towhat extent have we researched not only the amount
of resources necessary to implement technology into
our vision of learning, but also made plans to ensure we
can acquire those resources?

2. To what extent does our plan for technology ensure
equitable distribution of resources to all schools in our
districi? ==

3. To what extent does our budget for technology include
adequate personnel to support teachers as they acquire
the necessary knowledge to integrate technology
throughout their instruction?

4. To what extent have we ensured that teachers will not
be forced to compete for scarce resources both for
hardware and software, but also for ongoing repairs,
maintenance, and computer upgrades?

5. To what extent do our budget plans include incentives
for teachers who seek out and acquire additional
resources in the forms of grants or other monies to
suppon the infusion of technology in their instruction?

Copyright©1997-1998, North Central Regional Educational Laboratory, Excerpted with permission from New
Leaders for Tomomow's Schools, Spring 1998: Introduction : Technology and Education : The Current Debate
{on line). Available : htlp: /iwww.ncrel.org/ascd/pubsiead51/51intro/him



Educating the Net Generation

Don Tapscott

As technology
becomes an
integral part of
our classrooms
and schools,
educators can
look to the
students—the
Net Generation
— to help
make the shift
to more
student-
centered

learning.

Every time | enter a discussion about efforts to get computers
into schocls, someone insists that computers aren't the answer.
"It won't help to just throw computers at the wall, hoping something
will stick. I've seen lots of computers sitting unused in classrooms.”

Agreed. Computers alone won't do the trick. They are a necessary
but insufficient condition for maving our schocls to new heights
of effectiveness. We've still got to learn how best to use this
technology. And | have become convinced that the most potent
force for change is the students themselves.

Why look 1o the kids? Because they are different from any
generation before them. They are the first to grow up surrounded
by digital media. Computers are everywhere — in the home,
school, factory, and office — as are digital technologies —
cameras, video games, and CD-ROMs. Today's kids are so bathed
in bits that they think technology is part of the natural landscape.
To them, digital technology is no more intimidating than a VCR
or a toaster. And these new media are increasingly connected
by the Internet, that expanding web of networks that is attracling
one million new users a month.

The Net Generation

The Net affects us all — the way we create wealth, the nature of
commerce and marketing, the delivery system for entertainment,
the role and dynamics of learning, and the nature of government.
It should not surprise us that those first to grow up with this new
medium are defined by their relationship to it. | call them the Net
Generation — the N-Geners.

According to Teenage Research Unlimited (1997), teens feel that
being online is as "in" as dating and partying! And this exploding
popularity is occurring while the Net is sfill in its infancy and, as
such, is painfully slow; primitive; limited in capabilities; lacking
complete security, reliability, and ubiquity; and subject to both
hyperbole and ridicule. Nevertheless, children love it and keep
coming back after each frustrating experience. They know its
potential,
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What do students do on the Net? They manage their personal
finances; organize protest movements; check facts: discuss zits,
check the scores of their favorite team and chat online with its
superstars; organize groups to save the rain forest, cast votes,;
learn more about the iliness of their little sister; go to a viriual
birthday party; or get video clips from a soon-fo-be-released
movie.

Chat groups and computer conferences are populated by young
people hungry for expression and self-discovery. Younger kids
love to meet people and talk about anything. As they mature,
their communications center on topics and themes. For all ages,
"E-mail me" has become the parting expression of a generation.

Digital Anxiety

For many adults, all this digital activity is a source of high anxiety.
Are kids really benefitting from the digital media? Can technology
truly improve the process of learning, or is it dumbing down and
misguiding educational efforts? What about Net addiction? Is it
useful for children to spend time in online chat rooms, and what
are they doing there? Are some becoming glued to the screen?
What about cyber-dating and cybersex? Aren't video games
leading to a violent generation? Is technology stressing kids out
— as it seems to be doing to adults? Has the Met become a
virtual world — drawing children away from parental authority
and responsible aduit influence — where untold new problems
and dangers lie? What is the real risk of online predators, and
can children be effectively protected? How can we shield kids
from sleaze and porn? As these children come of age, will they
lack the social skills for effective participation in the work force?

These guestions are just a sampling of the widespread concern
raised not just by cynics, moralists, and technophobes, but also
by reasocnable and well-meaning educators, parents, and
members of the community.

Everybody, relax. The kids are all right. They are learning,
developing, and thriving in the digital world. They need better
tools, better access, better services — more freedom to explore,
not less. Rather than convey hostility and mistrust, we need to
change our way of thinking and behaving. This means all of us
— parents, educators, lawmakers, and business leaders alike.

Digital kids are leamning precisely the social skills required for
effective interaction in the digital economy. They are leaming about
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with others.

peer relationships, teamwork, critical thinking, fun, friendships
across geographies, self-expression, and self-confidence.

Conventional wisdom says that because children are multi-tasking
— jumping from one computer-based activity to another — their
attention span is reduced. Research does not support this view.
Ironically, the same people who charge that today's kids are
becoming "glued to the screen" also say that kids' attention spans
are declining.

At root is the fear that children will not be able to focus and
therefore will not learn, This concem is consistent with the view
that the primary challenge of learning is to absorb specific
information. However, many argue — and | agree — that the
content of a particular lesson is less important than learning how
to lean. As John Dewey wrote,

Perhaps the greatest of all pedagogical fallacies is the notion
that a person learns only the particular thing he is studying at
the time. Collateral learning . . . may be and often is more
important than the spelling lesson or lesson in geography or
history that is learned. (1963, p. 48)

The Challenge of Schooling

The new technologies have helped create a culture for leaming
(Papert, 1996) in which the learmer enjoys enhanced interactivity
and connections with others. Rather than listen to a professor
regurgitate facts and theories, students discuss ideas and leamn
from one another, with the teacher acting as a participant in the
learning. Students construct narratives that make sense out of
their own experiences.

Initial reserach strongly supports the benefits of this kind of
learning. For example, in 1996, 33 students in a social studies
course at California State University in Northridge were randomly
divided into two groups, one taught in a traditional classroom
and the other taught virtually on the Web. The teaching model
wasn'i fundamentally changed — both groups received the same
texts, lectures, and exams. Despite this, the Web-based class
scored, on average, 20 percent higher than the traditional class.
The Web class had more contact with one another and were
more interested in the class work. The students also felt that they
understood the material better and had greater flexibility to
determine how they learned (Schutte, n.d.).
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The ultimate interactive learning environment is the Internet itself,
Increasingly, this technology includes the vast repository of human
knowledge, the tools to manage this knowledge, access to people,
and a growing galaxy of services ranging from sandbox
environments for preschoolers to virtual laboratories for medical
students studying neural psychiatry. Today's baby will tomorrow
learn about Michelangelo by walking through the Sistine Chapel,
watching Michelangelo paint, and perhaps stopping for a
conversation, Students will stroll on the moon. Petroleum
engineers will penetrate the earth with the drill bit. Doctors will
navigate the cardiovascular system. Researchers will browse
through a library. Auto designers will sit in the back seat of the
car they are designing to see how it feels and to examine the
external view.

Eight Shifts of Interactive Learning

The digital media is causing educators and students alike to shift
to new ways of thinking about teaching and leaming.

1. From linear to hypermedia leaming. Traditional approaches
to leamning are linear and date back to using books as a
leaming tool. Stories, novels, and other narratives are generally
linear. Most textbooks are written to be tackled from the
beginning to the end. TV shows and instructional videos are
also designed to be watched from beginning to end.

But N-Gen access to information is more interactive and
nonsequential. Notice how a child channel surfs when
watching television. I've found that my kids go back and forth
among various TV shows and video games when they're in
the family room. No doubt that as TV becomes a Met appliance,
children will increasingly depend on this nonlinear way of
processing information.

2. From instruction fo construction and discovery. Seymour
Fapert says,
The scandal of education is that every time you teach
something, you deprive a child of the pleasure and benefit
of discovery. (de Pommeresau, 1996, p.68)

With new technologies, we will experience a shift away from
traditional types of pedagogy to the creation of leaming
parinerships and leaming cultures. This is not to say that
teachers should not plan activities or design curriculums. They
might, however, design the curriculum in partnership with



learners or even help learners design the curriculum
themselves.

This constructivist approach to teaching and leaming means
that rather than assimilate knowledge that is broad-cast by
an instructor, the learner consiructs knowledge anew.
Constructivists argue that people leam best by doing rather
than simply by listening. The evidence supporting
constructivism is persuasive, but thal shouldn't be oo
surprising. When youngsters are enthusiastic about a fact or
a concept that they themselves discovered, they will betier
retain the information and use it in creative, meaningful ways.

. From teacher-centered lo leamer-centered education. The
new media focus the leaming experience on the individual
rather than on the transmitter. Clearly, learner-centered
education improves the child's motivation to leamn.

The shift from teacher-centered to leamer-centered education
does not suggest that the teacher is suddenly playing a less
important role. A teacher is equally crucial and valuable in
the leamer-centered context, for he or she creates and
structures what happens in the classroom.

Learner-centered education begins with an evaluation of
abilities, learning styles, social contexts, and other important
faciors that effect the student. Evaluation software programs
can tailor the leaming experience for each individual child.
Leamer-centered education is also more active, with sludents
discussing, debating, researching, and collaborating on
projects with one another and with the teacher.

. From absorbing matenial to learning how to navigate and how
to leam. This means leaming how to synthesize, not just
analyze. N-Geners can assess and analyze facts — a
formidable challenge in a data galaxy of easily accessible
information sources. But more important, they can synthesize.
They are engaged in information sources and people on the
Net, and then they construct higher-level structures and mental
images.

. From school to lifelong leaming. For young baby boomers
looking forward 1o the world to work, life often felt divided—
between the period when you leamed and the period when
you did. You went to school and maybe to university and
leamed a trade or profession. For the rest of your lite, your
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challenge was simply to keep up with developments in your
field. But things have changed. Today, many boomers reinvent
their knowledge base constantly. Learning has become a
continuous, lifelong process. The N-Gen is entering a world
of lifelong learning from day one, and unlike the schools of
the boomers, today's educational system can anticipate how
to prepare students for lifelong learning.

. From one-size-fits-all to customized learning. The digital media
enables students to be treated as individuals —to have highly
customized learning experiences based on their backgrounds,
individual talents, age levels, cognitive styles, and
interpersonal preferences.

As Papert puts it,
What | see as the real contribution of digital media to
education is a flexibility that could allow every individual to
find personal paths to leaming. This will make it possible
for the dream of every progressive educator to come true:
In the learning environment of the future, every learmer
will be "special.” (1996, P.16)

In fact, Papert believes in a "community of learning” shared

by students and teachers:
Socialization is not best done by segregating children into
classrooms with kids of the same age. The computer is a
medium in which what you make lends itself to be modified
and shared. When kids get together on a project, there is
abundant discussion; they show it to other kids, other kids
want to see it, kids leamn to share knowledge with other
people — much more than in the classroom. (1997, p. 11)

7. From learning as torture to leaming as fun. Maybe torture is

an exaggeration, but for many kids, class is not exactly the
highlight of their day. Some educators have decried the fact
that a generation schooled on Sesame Street expects to be
entertained at school — and to enjoy the leamning experience.
They argue that learning and entertainment should be clearly
separated.

Why shouldn't leaming be entertaining? In Merriam-Webster's
Collegiate Dictionary, the third definition of the verb to entertain
is "to keep, hold, or maintain in the mind” and "to receive and
take into consideration.” In other words, entertainment has
always been a profound part of the leaming process, and
teachers throughout history have been asked to convince their
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students 1o ententain ideas. From this perspective, the best
teachers were the entertainers. Using the new media, the
learner also becomes the entertainer and, in doing so, enjoys,
is motivated toward, and leels responsible for leamning.

. From the teacher as transmilter to the teacher as facilitator.

Leamning is becoming a social activity, facilitated by a new
generation of educators.

The topic is saltwater fish, The 6th grade teacher divides the
class into teams, asking each team to prapare a presentation
on a fish of its choice. Students have access to the Web and
are allowed to use any resources. They must cover the topics
of history, breathing, propulsion, reproduction, diet, predators,
and "cool facts.” They must also address questions to others
in their team or to others in the class, not to the teacher,

Two weeks later, Melissa's group is first. The students have
created a shark project home page with hot links for each
topic. As the students talk, they project their presentation onto
a screen at the front of the class. They have video clips of
different types of sharks and also a clip from Jacques
Cousteau discussing the shark as an endangered species.
They then use the Web to go live to Aguarius, an underwater
site located off the Florida Keys. The class can ask questions
of the Aquarius staff, although most inquiries are directed to
the project team. One such discussion focuses on which is
greater: the dangers posed by sharks to humans or the
dangers posed by humans to sharks.

The class decides to hold an online forum on this topic and
invites kids from classes in other countries 1o participate. The
team asks students to browse through its project at any time,
from any location, because the forum will be up for the rest of
the school year. In fact, the team decides to maintain the site
by adding new links and fresh information throughout the year.
The assignment becomes a living project. Learners from
around the world find the shark home page helpful and build
links to it

In this example, the teacher acts as consultant to the leams,
facilitates the learning process, and participates as a technical
consultant on the new media. The teacher doesn't have to
compete with Jacques Cousteau's expertise on underwater
life; her teaching is supported by his expertise.
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Turning to the Net Generation

Meediess to say, a whole generation of teachers need to leam
new tools, new approaches, and new skills. This will be a
challenge. not just because of resistance to change by some
teachers, but also because of the current atmosphere of financial
cutbacks, low teacher morale, increased workioads, and reduced
retraining budgets.

But as we make this inevitable transition, we may best turn to the
generation raised on and immersed in new technologies. Give
students the tools, and they will be the single most important
source of guidance on how to make their schools relevant and
effective places to learn. B
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Singapore Pre-service
Teachers’ Software Review

Criteria

Cheung Wing Sum, Cheah Yin Mee

evaluation
skill is one of
the core
skills.

INTRODUCTION

The launch of a S$2 billion "Master Plan for IT in Education” is
evidence of the Singapore Government's commitment to educate
its population in the use of computer and information technology
(IT). The Master Plan outlines four key dimensions where IT in
education will be introduced: curriculum and assessment, learning
resources, teacher development, and physical and technological
infrastructure.

Where teacher development is concerned, the Singapore
Government plans to train every teacher “to handle IT based
instruction” (Ministry of Education, 1997, p.5) and to “equip trainee
teachers with core skills in teaching with IT resources” (Ministry
of Education, 1997, p.7). There are many core skills that can be
identified and taught to pre-service teachers, and many educators
{Jolicoeur and Berger, 1986; Vachon, 1982; Gill, Dick, Reiser,
and Zahner 1992; Cheung, 1994) believe that software evaluation
skill is one of the core skills. This is because teachers will be
involved in the selection and use of software programs in thelr
lessons just as they used to select and use print materials for
their lessons.

Given the importance of this task, we were inferested in
investigating how graduating pre-service teachers at National
Institute of Education, Nanyang Technological University,
Singapore go about this process of software evaluation. Since
this process is often assisted by the use of established lists of
software criteria, we were specifically interested in finding out
what criteria these student teachers value and use for selecting
software.
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CONTEXT AND RATIONALE OF THE STUDY

The National Institute of Education, Nanyang Technological
University provides education and training for all the pre-service
teachers in Singapore. Since the institution is the only place which
provides teacher training in the country, it plays a significant role
in equipping teachers with core skills for integrating information
technology into the classroom. All the pre-service teachers have
to leam how to evaluate software in their course work.

We were interested in investigating what student teachers had
learned about software evaluation from the criteria they used in
choosing software packages. The criteria used will determine the
adoption and use of particular software packages in schools.
When the student teachers become full ime teachers, they are
also in a position to influence other teachers (especially since
they are often more computer literate than the older teachers) in
their schools to use their criteria for evaluating software packages.
The evaluation criteria thus constitute a key issue in the selection
and use of software programs in schools.

REVIEW OF LITERATURE

Educators and instructional designers have developed a number
of lists of software evaluation criteria. For instance, in 1885, the
Mew South Wales Department of Education in Australia prepared
a set of criteria for teachers (Rowe, 1993). it has seventeen
evaluation areas which in turn generated one hundred and twelve
different criteria.

Bitter and Wighton (1987) conducted a Delphi study which
surveyed 28 members of the Educational Software Evaluation
Consortium representing different organizations from the U.S5.
and Canada. From these members’ contributions, Bitter and
Wighton identified 22 common criteria to evaluate educational
software. Other software evaluation criteria have been developed
separately by Gros and Spector (1994) and Heinich, Molenda,
Russell, & Smaldino, (1596). Roblyer, Edwards, and Havriluk

(1997, p. 120) proposed the following four categories of minimum
criteria:

Required Instructional Design and Pedagogy: Does it teach?
Required for Content: Is it correct?

Required for User Flexibility: Is it “user-friendly™?

Required Technical Soundness: Does it work correctly?
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have the time

to go through

We believe the above criteria were generated from the authors’
personal knowledge, theories, and experience in the field. The
only criteria listing generated by research study are from Bitter
and Wighton's work (1987). These lists provide some useful insight
to the process of evaluating software, although lengihy lists of
criteria tend to be less user-friendly to teachers who may not
have the time to go through each of the criterion.

RESEARCH QUESTION

Given the importance of the issue of software evaluation, we
were interested in the following research question: What are the
criteria that graduating pre-service teachers used in evaluating
software packages? Since students were exposed to a2 number
of software criteria lists, we were also interested in how they
would use each list. In particular, we were interasted in their use
of Bitter and Wighton's criteria since this is the only list that we
know that was generated from surveying a group of professionals.
It is thus more relevant to use their findings with our student
teachers than those generated from an individual's or a group's
experiences and knowledge.

METHODOLOGY

Twenty-four pre-service teachers taking a course in evaluating
and using language software were chosen for the study. These
students were in their fourth and final year of study, and would
graduate to become full-time teachers in about 4 months after
the study. Two of the students majored in Physical Education
while the rest majored in the Humanities. There were 2 males;,
the rest were females as is often the case at the Institute. All
were expected to teach English, among other subjects, upon
graduation and all had some computer experience from their
computer literacy courses during their first two years at the
Institute. All students also had some teaching experience from
their periods of school attachment during their four years in their
undergraduate programme.

The graduating pre-service teachers were asked to choose five
criteria from Bitter and Wighton's list (1987). The original list was
in question form, but this was transformed into a list of 22
statements (Center for Educational Research and Innovation,
1989, pp. 82-83). We made minor medifications to the statements
to make them more concise because the list was appended to a
longer questionnaire on students’ computer experience. We asked
the pre-service teachers to choose five criteria of their choice
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from the list and number them 1 to 5 in order of importance. In
addition, we allowed them to write down any criteria that they
prefer to use in software evaluation if their criteria were not listed.

We had good reasons to adopt the criteria provided by Bitter and
Wighton (1987). According to our review of the lists of software
evaluation criteria, we found that each was generated by one or
several educators according to their knowledge, experience, and
{ or background. However, the list provided by Bitter and Wighton
(1987) was generated by a group of educators representing
various organizations. According to Center for Educational
Research and Innovation (19839), Bitter and Wighion's study
included members from different areas and from organizations
with varying purposes. In all, the study included twenty-eight
members of the Educational Software Evaluation Consortium,

FINDINGS

The ranking of the twenty two criteria by the graduating pre-
service teachers is in Table 1. According 1o their ranking, it seems
that what they valued most is the content quality of the software
and the ease in using the software for classroom instruction. The
criterion least valued by them was “the program is appropriate
for computer technology; the material cannot be presented better
in another medium”. Two criteria received the ninth rank; anaother
two received the twentieth rank.

In the survey, we also invited the subjects to write down the criteria
that they valued but were not on the list. Only one subject put
down one criterion which was “cost”.

DISCUSSION

The top seven criteria chosen by the pre-service teachers can
be classified into two major categories: content quality, and
easiness in using the software in the classroom. Content quality
is a student-oriented concern while “ease in using the sofiware
in the classroom” is a teacher-oriented concern. Without “good”
content quality, the pupils in the classroom will not benefit from
using the software. On the other hand, teachers will not wish to
spend too much time and energy going through each and every
piece of software they want to use. If the software is easy to use,
this will save them time. We believe that a balanced view,
incorporating both teacher and pupil's concerm, is necessary when
choosing software packages for classroom use.

. . . what they
valued most is
the content
quality of the
the ease in
classroom




The first seven criteria ranked by the graduating pre-service
teachers do appear within the first top eight criteria in Bitter and
Wighton's study. This implies that this group of pre-service
teachers valued similar software evaluation criteria as those
members of the Educational Software Evaluation Consortium in
Morth America. At the same time, the first nine criteria also
matched with Roblyer, Edwards, and Havriluk's four major
software evaluation criteria (1997).

In addition, there is one other interesting finding. The criterion,
“the program is appropriate for computer technology; the material
cannot be presented better in another medium™, was ranked as
the third most important in the Bitter and Wighton's study.
However, it was ranked as the least important criterion by the
pre-service teachers in our study. In a sense, none of the pre-
service teachers chose that criteria at all. We believe that there
are several explanations for this. First, it could be that these
teachers did not think about the fact that some material could be
presenied better in another medium as they had little experience
using the computer for teaching and leaming. Second, they might
have misconceptions about using computer technology. Many of
them were overwhelmed by the computer and believed wholly in
its potential that they failed to consider its limitations. This might
have arisen by the emphasis placed on technology in the
curriculum as a result of the government's push towards more
computer technology for education. As teachers educators, we
should strive to give a more balanced view about using technology
for educational purposes.

There was only one pre-service teacher who suggested “cost”
as an additional criterion. However, he/she did not provide any
details to elaborate on the crilerion. It seems that others were
satisfied with the given list of eriteria. This implies that most pre-
service teachers did not consider “cost” as a criterion in the
software review process. We believe that the cost of software
packages should be considered in the sofiware review process
when it comes to selecting software for purchase. However, if
the software evaluation process is a way to determine the quality
of the software, then the cost of software package should not be
a criteria. On the other hand, one reason why this criterion of
cost was not considered by teachers could be because most
Singapore schools are given adequate funds to purchase
software; money is thus not a major concem.
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CONCLUSION

Our study showed that the top seven criteria used by pre-service
teachers in Singapore matched the top criteria used by the North
American educators in Bitter and Wighton's study (1987). This
implies that their concemns in choosing software packages are
similar to educators elsewhere although we are not certain if this
similarity truly retlects like concerns. There is also a possibility
that students could have been influenced by their readings around
the topic of software evaluation.

On the other hand, these graduating pre-service teachers also
revealed a “practical, student-oriented” view in choosing software
packages. They are practical in a sense that they demand that
the software be user-friendly and can be easily integrated into
classroom use. They are student-oriented in a sense that they
also insist on good quality content for their pupils. However, we
are not sure if their view will have any influence on other teachers
in the future, nor are we certain how experience in the classroom
will in turn influence their choice of criteria for evaluating software
programmes. Both these issues, we are certain, will provide
interesting questions for future research. B
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TABLE 1. Ranking of the Software Evaluation criteria.

Rank | Criteria of Software Evaluation
1 The content presented is clear, concise, and of sufficient depth to facilitate leaming.
2 | The program can be easily integrated into classroom use, and teachers can use it easily.
3 | The program is user-friendly.
4 | The programis free from grammatical, informational, computational and syntactical errors.
5 | The content of the software is directly relevant to the curriculum.
6 | There is a good amount of interaction promoted by the software.
7 | There are multipie levels of difficulty, and children can move easily from one level to the

next. o
8 | Colour, sound graphics and animation features are used effectively to enhance the
| program.
9 The program can assess student input and can provide appropriate feedback.
10 | The program is motivating.
11 | The user can control the rate, amount, and sequence of presentation.
12 | The program has branches which allow for i;dividﬁa_lizé_d instruction according to
individual students’ needs.

13 | The content is free from bias (race, sex. cultural, ethnic, stereotyping, violence).
14 | Corrective feedback message or help screens are provided as needed.
15 | The pr.ogram is reliable and free from technical errors.
16 | Teacher's notes are bnnﬁrehens'n.re, easy to understand and well organized.
17 | There are user support materials which are appropriate and effective.
18 | The objectives of the software are clearly stated and met.
19 | Screen displays are effectively and appropriately formatted.
20 ) Tﬁe content can be modified by the teacher.

n2‘1_' "‘_Fﬁéré_ is ;rﬁégagement system which provides an effective means of recording keeping

and/or assignment control.

22 | The program is appropriate for computer technology; the material cannot be presented |

better in another medium.




Teacher-Generated Web Pages :
Moving Beyond Introductory
Internet Strategies

Michael J. Rudnac

. . . the future
workplace will
require that
workers have
the ability to
acquire,
evaluate,
organize and
maintain
information
and use
computers to
process it.

Recent decades have witnessed profound changes in the basic
structure of the American economy. Gone are the smokestack
industries, traditional symbols of American dominance and vitality,
replaced by advanced technology manufacturing that requires
an entirely different and increasingly sophisticated level of
workplace skills. A report by the Labor Secretary's Commission
on Achieving Necessary Skills indicates that the future workplace
will require that workers have the ability to acquire, evaluate,
organize and maintain information and use computers to process
it (SCANS, 1991). With continued foreign competition, coupled
with the globalization of the market. the need to manipulate and
manage information will likely increase exponentially in the years
ahead.

President Clinton recognized this basic shift toward an
infarmation-based economy and established the goal of wiring
every classroom in the nation to the Internet by January 1, 2000.
There is strong evidence that this special effort to wire American
schools and increase the technological savvy of students is
indeed justified. According to the Depariment of Labor, almost
50% of all workers use computers on the job (double the
percentage of 10 years ago); and those who do, earn 43% more
than other workers (Taglang, 1997). However, as school districts
continue the process of connecting to the Internet in anticipation
of reaching Clinton's established goal, there is a growing sense
that the “Information Super Highway” will not only train the workers
of tomorrow, but will provide the stimulus 1o revitalize our system
of education. In fact, we have come to believe that merely installing
vast amounts of technology and showing off the Internet at
Parents' Night are justifications in themselves for "better, more
effective learning.” A curious myth is being perpetuated
throughout America; "Connect to it and they will learn.”

Internet connections in every American classroom abviously will
not guarantee that the learning experience will improve in any
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real, qualitative way, although some optimistic technology vendors
would have you believe just that! What is guaranteed, however,
is that a large number of vexing “Intermnet Challenges® will soon
be directed toward well-meaning professionals who may have
difficulty constructing coherent arguments and explaining how
technology will improve learning. Members of the local community
will justifiably ask questions that concem the type and quality of
teacher-student interaction, the changing roles of teachers in the
classroom, the type and quality of teaching, the search for
information versus the conducting of actual research, the clicking
on icons versus the reading textbocks, the "copypaste” syndrome,
and a host of others. It will not be long before circumspect parents
are no longer impressed when their children tell them that "it's
fun, and we always lock up stuff on the computer.”

The most significant questions are as simplistic as they are
profound: "What will we do with the Internet, and how will it
improve instruction?" "How will using the Internet improve my
child's ability to survive in a knowledge society? "Should the
emphasis on leaming be geared toward content and declarative
knowledge or on procedural knowledge wherein students leamn
how to apply knowledge to new circumstances?" "Don't kids today
suffer from 'information overload' and already possess too much
data to be meaningful?" "What exactly does it mean to be an
educated person in the 21st century?® The inability to answer
these fundamental questions is a portent of failure and a precursor
to a vast array of future problems.

On the national level, there currently is no shortage of challenges
to the "connect philosophy." Diane Ravitch, (Ravich, 1998)
historian and Fellow at the Manhattan Institute in New York City,
argues that money spent on technology for schools is a
guestionable investment: “This [technology] smells suspiciously
like the latest miracle cure. The nations that regularly leave usin
the dust on academic tests - like Korea - have focused on good
teaching, not on fechnology. There is no evidence that use of
computers or the Internet improves student achievement. Yet the
billions spent on technology represent maney not spent on music,
art, libraries, maintenance and other essential functions.”
Computers in the 1990s have been likened to the filmstrips of
the 1960s (Oppenheimer, 1997) because students didn't have to
think for an hour, teachers didnt have to teach, and parents
believed their schools were high-tech. But, did leaming occur?
Even if schools are connected to the Intemet, there is skepticism
concerning the ability to pay for continued maintenance of
equipment. Continued and efficient access to educational
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technology will require substantial amounts of additional
resources that schools are simply unable to provide. Our nafion's
schools have yet to determine how they will maintain these
expensive investments and continue to provide adequate
education to prepare our future workforce (Gutierrez & Osorio-
O'Dea, 1998).

There are, of course, many exciting images of how the Internet
can anhance leaming. The World Wide Web (WWW), in particular,

has a number of cbvious strengths. It can provide immediate
access to information that is difficult if not impossible to locate in
any other medium. This information is immediate; it can be viewed
in real time. For example, one can literally view a Doppler Radar
screen and observe the movement of storms, their direction,
speed, and intensity. The information on the Web is not only
original, but it is continuously updated and expanded from Web
sites around the world. The World Wide Web as an information
retrieval system is unprecedented in human history and can locate
data in a way that printed material simply cannot begin to
approximate.

Despite these obvious advantages, the WWW is hardly the cure-
all for all the instructional deficiencies that are found in schools.
Many schools have experienced little change in the teaching-
learning environment after Internet connections were completed.
The problem is that administrators and teachers alike often lack
the vision to incorporate the "Internet piece” into the larger *school
restructuring puzzie.” They see the Web as nothing more than
access to new sources of information. Students merely "look stuff
up,” albeit in a new medium, and then proceed to copy, memorize,
and reproduce said information in a way that is acceptable to ihe
teacher. Hence, at the very time that we have access to millions
of new information sites, all we seem to be able fo accomplish
with these new sites is the enduring "Industrial Model” type of
learning.

The Industrial Model mirrors the very behaviors that its name
suggest. Students are seen as workers whose tasks--read,
absorb, memarize, reproduce are typically lower-level cognitive
behaviors. While most teachers have moved significantly beyond
the Industrial Model, there are Industrial Model practitioners who
subscribe to the theory that the only legitimate learning outcome
is the ability to commit to short-lerm memory a dazzling display
of facts. Japanese schools, with their emphasis on conformity
and intense rote leaming, are usually seen as the quintessential
example of the Industrial Model. Even there, in a culture in which



tradition is sacred, critics are beginning to advocate change. Ichiro
Ozawa, the leader of the main opposition party, argues in Time
that the educational system is at the heart of Japan's difficulties
because it forces children to memorize and solve math problems.
While those tactics may have been sufficient when Japan needed
nothing but obedient, selfless workers, it does not nurture the
right skills for Japan's future!

There are, of course, many inherent problems with the Industrial
Model. There is not always a clear indication that the information
is ever leamed for the long-term, just that it can be replicated
within a relatively short period of time. In addition, the learmer
has not necessarily attached or constructed any meaning to the
"learned” material and, consequently, there is the suspicion that
the learned information can neither be applied to new
circumstances nor used in any meaningful way other than the
way it was passively absorbed. Finally, with the doubling time of
the information base measured in mere months rather than
decades, it is doubtful that a substantial amount of the memorized
information will be relevant in the future. In short, combining the
Industrial Model with the Web ensures only that students will
continue the futile exercise of memaorizing even more irrelevant,
inert knowledge. The only consolation is that at least the
information that students are “learning” is relatively new and not
subject to the usual textbook constraints.

We may continue to insist that our students are "Internet literate”
and that we have hamessed the vast capabilities of Internet
technology to prepare students for the "challenges and jobs of
tomorrow." Some unsophisticated and well-meaning parents may
even laud our efforts and continue to be impressed with our
rhetoric, if not our results. This "smoke-and-mirrors" approach
may continue for some time until some worldly parent questions
the value of employing the newest technologies in a way that
bears no relationship to either current leaming and retention
theary or to the next century.

To maximize the benefits that the Web has to offer, we must
consider less obvious and more creative uses for technology.
The very unigueness of the Worid Wide Web is vastly different
from other educational technologies, including video disks,
filmstrips, videotapes, and the like. The information in these
technologies tends to be static in nature and hot suitable to
change. By contrast, not only is it possible to view the ever-
changing information on the Web, it is entirely possible to create
information on individual Web sites. With proper training, teachers




can generate their own Web pages to meet the needs of individual
students. This subtle yet dynamic property highlights the most
meaningful advantage of the Web. If properly used, it has the
ability to accomplish what no other educational technology has
been able to achieve: encourage educators to change the
paradigm of instruction from the erstwhile Industrial Model to a
more dynamic "Millennia Model.”

The Millennia Model is synonymous with viewing education as
an active, authentic, and dynamic process. If teachers recognize
the need to move toward more energetic modes of instruction,
the uniqueness of the Web makes it possible for the classroom
teacher to create Web pages as a way to generate new and
innovative modes of instruction that not only incorporate the latest
in leamning and retention theory, but fundamentally change the
way we look at the processes which take place in our classrooms.
We can, therefore, broaden the horizons of students whose
learning experiences were limited to the “read-absorb-memorize-
reproduce" mode. We can make it possible to change the type of
knowledge presented in a classroom; the type of thinking can
also be altered. We can teach students to be more reflective. We
can help themto "learn how to learn” and build bridges from new
topics to older, learned material. We can encourage students to
be imaginative, to build models. to solve problems, to collaborate,
to create new information, and to review the work of others and
"post" comments to it. We have the ability to transtorm the
paradigm of American education away from exclusive use of direct
instruction and memorization to a new, more kinetic model. This
Millennia Model is captivating because it creates totally new ways
of teaching and learning.

Emerging Practices

The following examples represent three of the many emerging
practical possibilities that employ teacher-generated Web sites
as a way to personalize instruction and move beyond simple
"search and report” strategies. In general, they were created to
encourage imagination, creativity, teamwork, communication
skills, information-finding skills, problem-solving abilities,
technological literacy, and above all, a continual readiness 1o
leam. These qualities were identified as necessary in order to
produce people who can thrive in and contribute to a society
built on knowledge and the ability to produce information (Bereiter,
1997).



The Geogl Web site (Rudnac, 1998) is designed for a Geography
class and is intended to replicate a number of “real world" skills
commonly used in the workplace. In essence, students assume
the dual role of professional geographer and site acquisition
manager from the business worid. Groups of students begin by
using the Web to search for viable business opportunities and
then query govemment census sites for the most appropriaie
and useful population data. In the second phase, students select,
organize, prioritize, and plan how they will use the most useful
data. In the final phase, emphasis is placed on moving beyond
the obvious data to much more sophisticated and complimentary
concepts such as income, infrastructure, topography, climate,
drainage patterns, transportation, communication, and the like.
Geogl is a problem solving exercise; a puzzie of sorts that requires
students to consider a wide variety of data and logically create
new knowledge from that data.

Mindtools are generalizable computer tools that are intended to
engage and facilitate cognitive processing - hence cognitive tools.
(Kommers, Jonassen, & Mayes, 1992). Cognitive tools are both
mental and computational devices that support, guide, and extend
the thinking processes of their users (Derry, 1890). They are
knowledge construction and facilitation tools that can be applied
to a variety of subject-matter domains (Jonassen, 12396).

The Mindtools page (Rudnac, 1996) is designed to study a subject
in a guantitative manner while helping students to construct
meaning to what is a higher-order learning experience. Mindtools
simulates the type of comparative studies, e.g. automobiles,
hiospitals, schools, often conducted by consumer groups. These
groups typically choose various factors, weight each of these
tactors, test each of the factors, and then draw conclusions from
the data.

In short, this Web site from a World Culiures class requires
students to quantitatively compare the “quality of life" between
two nations, one of which is the United States. Students begin by
locating similar cells, i.e., health care, education, transportation,
communication, etc. and decide which of these factors to compare.
The students then must locate, retrieve, rank, and factor each
data cell based on its perceived importance. Following the study,
the students are required to explain and justify their findings while
answering questions from the class. The rubrics emphasize
greater use of technology; students are further encouraged to
position the required spread sheet into a student Web page
thereby creating a gateway to universal access during and after
the oral report.
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The Ford R&D (Rudnac, 1997) assignment was completed by
teams of students in a leadership class, and the lesson attempted
to simulate Ford Motor company's redesign of the Taurus.
Essentially. the task was to "create" a new car by either finding
"flaws" with cument models or by locating a niche in the current
marketplace that had been ignored by current automakers.

The students initially searched for and retrieved appropriate
information such as the "usual” data that included income, family
size, average work commute, sales of current models, and the
like, Emphasis was then placed on "unusual" or creative solutions,
and students soon focused their efforts on planning and
synthesizing interdisciplinary information from a variety of sources
ranging from alternative fuels and drag coefficients to marketing
considerations and safety precautions. A number of related
computer applications were also used. Students completed data
bases and spread-sheets, and employed various drawing and
painting programs.

As in previous applications, the ability to locate and retrieve
information is important; applying that knowledge and creating a
vision for its use are of paramount importance because these
are two characteristics often possessed by successful people in
an information culture,

Why Bother?

The obvious guestion is why teachers would prefer to create their
own personalized Web sites rather than simply purchase
*professionally-made” Internet applications. This school of thought
implies that teachers have neither the time nor the inclination to
“create” and assume ownership in a “technology product.” As a
consequence of this perceived lack of initiative, the “"smoking
gun® points to the emphasis on the many CD ROM materials
and prepackaged computer programs rather than underscoring
the need for technical inservice training for classroom
professionals. However, in order to understand the concept of
"ownership," it is important to study how teachers usually interact
with technology.

Studies of technology integration provide an insightful model of
how teachers adopt new technology. adapt to it, and ultimately
use it for instructional purposes. Rieber and Welliver {(Rieber &
Welliver, 1989) proposed that a hierarchy exisis for the successful
application of computer technology to education. This hierarchy
involves five steps: 1) familiarization; 2) utilization; 3} integration;

67



4) reorientation; and 5) evolution. The utilization level, in particular,
is of critical importance because it is at this point that teachers
feel some sense of satisfaction with the technology. However,
there is no real commitment given to it and, consequently, any
“problems” which arise result in the abandonment of .the
technology in favor of more "tried-and-true” methods. Rieber and
Welliver point out that the majority of educational media fail to
advance beyond the utilization stage.

As teachers move up the hierarchy to the reorientation stage,
there is a better understanding of the function that technology
can play in education. The role of the teacher in the classroom is
modified to accommodate new and increasingly sophisticated
instructional responsibilities. The final stage, evolution, provides
the impetus to not only identify instructional problems, but to
design, develop, implement, and evaluate how technology can
provide viable solutions.

Rieber and Welliver's work has serious implications for schools
in the midst of an Intemet boom. Not only is there unmistakable
evidence that most technology never develops beyond the
utilization stage, but it is entirely plausible that unless teachers
experience some sense of ownership with the intended
technology, it is doomed to be misunderstood, underutilized, and
relegated to a position of secondary importance.

Canned, prepackaged, mass-marketed Internet applications are
likely the very mstruments that will never develop beyond the
utilization stage. Corporate America provides simple Intermnet
applications, but teachers experience no real ownership in these
programs. The level of interest begins to wane. The Information
Highway degenerates to the Information Hypeway. Finally, the
return on our investment, in terms of higher-level thinking and
authentic-type learning activities, is negligible.

There is, therefore, an inextricable connection between teachers'
willingness to move up the hierarchy to the evolution stage and
their ability to design their own ways of using the technology for
instructional purposes. On the introductory level, educators must
be provided with the training to negotiate the Intemet. However,
consideration must be given to creating a systematic approach
to move beyond the basics with the objective of encouraging
classroom practitioners to create their own solutions to
instructional problems in the classroom. These personal solutions
revolve around the idea that teachers will identify areas of
perceived need and will create their own Web pages as a way to

The role of the
classroom is
modified to

new and
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solve these problems, The ability and freedom to create personal
solutions not only provides ownership in the product, it creates
an atmosphere wherein the teacher is much more likely to
experiment and refine such solutions.

Looking Ahead

As the new century approaches, educators have a unigue
opportunity to change the fraditional teaching-leaming paradigm.
The "typical® school often relied on direct instruction and rote
memory, not only because these tactics were relatively simple
and efficient, but because the technology to change them was
virtually nonexistent. However, the availability of technology now
makes a change not only possible, but desirable. When we
recognize that the exclusivity of traditional means of instruction
will not adequately prepare students for a 21st century workplace
where the knowledge base doubles every few years, then we will
have reached a fundamental understanding of why technology -
used in a thoughtful and purposeful manner — is so important for
America’s schools.

The apparent strengths of the Internet go well beyond the
availability of millions of Web sites. This technology allows
teachers to design Web sites that can change the very essence
of the types of thinking and knowledge which are experienced in
any classroom while providing access for students to complete
assignments from Cyberspace connections throughout the world.
The Internet can exponentially increase the repertoire of teacher
behaviors; it can invigorate the indifferent veteran, We simply have
to view education in terms other than the "Industrial Model" of
teaching wherein what "used to be" so encodes our contexl that
it defines our future.

Without question, the Internet holds the promise of helping
teachers dramatically increase the quality of instruction. With a
commitment to technological training, teachers cannot only
hamess the energy of the Information Age, they can synergize
that energy with the latest research on leaming and retention.
While the Internet is not a "cure all,” it does provide advantages
that other media cannot duplicate. We must consider living in the
Information Age and what that concept means to our students.
The change to a new model of teaching-the Millennia Model-
will neither be easily accepted nor simple to implement. Change
is difficult. History shows that the change from the "one-room
schoolhouse” to comprehensive, urban schools was discomiorting
at the least. Just as the dawn of the Industrial Revolution, we are
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at the crossroads of change, technology, and education. We have
the opportunity to positively shape the future or be judged
irrelevant by it.
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The Internet's an exhilarating
ride — here's how to make it a
safe one

Colleen Thompson

Chances are that you have access to a computer that's hooked to the Internet. Although you know
that this tool can deliver a sea of resources, you've probably read or heard a few horror stories
about children using the Internet's World Wide Web. When you realize that your students could
have access 1o sites on everything from bomb building to pomography, you probably see your
teaching certificate flash before your eyes. What's the good news?

Although the Information Highway can be treacherous, taking these six simple precautions can
give your students instant access to greater educational resources than you ever thought possible.

1 Plan carefully

Once you've logged on to the Net, find a good search engine, which is a program that checks
Web sites for keywords you type into a box. One good engine is Metacrawler (http://
www.metacrawler.com). To narrow your search, use the word and between words in your topic.
For instance, if you wish to learn about endandered species in Australia, you might type in
‘endangered’ and ‘species’ and 'Australia’.

You will probably notice that, no matier how harmless the subject matter, strange matches
come up when you do your search. Ignore them, but realize that they do come up. Be prepared
to handle their amrival when your students begin doing their own searches.

Your Internet browser, such as Netscape's Navigator or Microsoft's Internet Explorer, will allow
you to bookmark Web sites you'd like to visit again. When you make a bookmark from the
browser menu, the Web address is stored in a special file. The next time you want to visit the
area you've marked, you can just open your bookmarks and select the site — a big time saver.
If you find sites you want to share with your students, you can copy the bookmarks onto a disk
or email them (if you have that capability) to the other computers in the classroom. This ensures
that the children will be visiting previewed, appropriate sites.
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Train them to use the Intemet appropriately. In my case. the disirict developed a student
handbook that discussed appropriate uses of the Web. Ourdistrict decided on these guidelines:

» Researching topics related to a school project is the only appropriate use for the Web. In
other words, students aren't permitted to check baseball scores, the sites of favorite bands,
or the latest plot synopsis of a popular TV series.

=  Chat rooms, where anybody can type almost anything, are strictly banned.

*  Any email must be approved and must be for research purposes only.

» Al students are required to take a test about intemet safety before using the intemet.

*  Anyone who abuses the Intemet will be banned from future use and, depending on the
severity of the situation, could receive a sliffer penaity.

| also talk to my students honestly about the fact that strange people sometimes lurk around
the Internet — and that some can even be dangerous. For this reason, no student can ever use
identifying material, such as last name, address, or telephone number, while online.

Yes, these rules make kids a little nervous. But students take this tool seriously, and after a
short time, they enjoy surfing for information.

3anwwheretheygo

When students begin their research, you'll find that you can't possibly keep up with the spreading
web of information. And there's no way you can preview every site. Instead, you must monitor
carefully. | walk around as my students work, and | insist on approving their links. (Links are the
highlighted words, usually in biue, that take you to another Web site.) There's usually a description
of the site so you can get a feel for the information that will be found there.

My students work in pairs on their research. This way, temptations to visit an inappropriate site
are less appealing.

4rmmmbemm

All Internet "authorities® aren't true experis, and quality varies greatly from site to site.

For example, students might find a site on the behavior of Ganges River dolphins written by a
scientist from a marine laboratory. That site would cammy more weight than a Web page entitled
Francine's Flippered Friends, written by an ardent fourth-grade dolphin fan. Teach students to
check credentials and 1o try 10 guess the author's purpose for having the site. This could be a
great time for a lesson on persuasive devices and propaganda, depending on your students’
level.
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5 Make sure they're really reading

| don't let my students save articles from sites they visit. Instead, they have to carefully read
through what they find on the sites and take notes. If students can save or print articles, it's
easy for them to cut and paste sentences or paragraphs without genuine comprehension.

Here's trick to teach your students: If 2 Web page has a lot of text on it, conduct a "find® on the
page to locate a certain topic. (The Find command is in the browser's menu.) This will cut the
amount of time they spend at each site.

sfucﬁﬂmnmghmcmdﬂ

The Intemet is a notorious place for idea snatching. Make sure your students know how to
credit their sources. This can be difficult because some Web pages lack even basic identifying
information. Encourage younger students to write down the page title (located in the top of the
browser window) and the Web address of any page they pull information from.

You've got it covered

These six tips should keep your palms from sweating as your students explore the Internet.
One lesson | learned is to relax: Try to see the Internet for what it is—one resource among
many. it doesn’t replace books or encyclopedias. but if your students are informed on how to

use it appropriately, it can give knowledge a thriilling immediacy and make leaming a joy.

And isn't that what your job is all about?

Colleen Thompson teaches fifth and sixth grade af Miichell Intermediate
School in The Woodlands, Texas.
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| TEACHING TIPS
Ready, Set, Go!

Linda McElvenny

With millions of computers sharing rich material, there are many good Web sites worth visiting, How do you direct your students

to the zood stff? Finding information is us casy as [, 2, 3.
I Typein an URL

A universal resource locator, or URL (pronounced “earl"). is a
cyberspace address. Here are several good education URLs:

http:/fwww2.classroom.net/databases/grades/edufind.html
Classroom Connect’s Global Resources Directory: You can
conduct a search for information appropriate for grades K-12.

hitp://www.w3.org/pub/DataSources/bySubject/
Overview himl The World Wide Web virtual library subject
catalog: You can type in any subject you wanl information about
and pull up sites 1o visil.

http://www.whitehouse.gov The White House Web site: You
can take a tour, write a letter to the commander-in-chief, and
MOTE.

http://rs6000.bvis.uic.edu:80/museum/
Dna_To_Dinosaurs.html The Field Museum: This is a great
resource for dinosaur information and pictures.

http:/f'www.seds.org/nineplanets/nineplanets An award-
winning Web site [rom Nine Planets: It's about — you guessed
it — planets,

hitp://www.discoverv.com/arca/nature/nature.html The
Discovery Channel's Nature page: You'll also find links 1o other
information-packed areas from the Discovery Channel.

hitp:/fwww.win.com/~deltapac/hocm.html The Hands-on
Children’s Museum: If you can’t go o 2 muséum in person, this
15 the next best thing.

2. Use the search engines

As Colleen mentions in her article, search engines help you
focate information when vou type in keywords. You'll get links
to Web sites and newsgroups within seconds, Try these
addresses:

htp:fwww. yahoo.com

http:/fwww.yahooligans.com (more "Kid-appropriate” links)
hitpzlfwww.lycos.com

hitp-ffwww.excite.com

hitp-!fwww,altavista.com
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Another engine is Electric Library, developed by Infonautics
(RB00-304-3542, hup:/f'www.infonautics.com). This search
engine s @ software product that allows students to search using
sentences. The program automatically references the source so
kids can't plagiarize by culting and pasting texi.

3. Just surf

This means starting at a site of interest and moving. using links.
to other places of interest. Unfortunately, surfing can lead
anywhere, including places that may be inappropriate for
sudents. You'll need 1o monitor them carefully.

Mabke it worry-free

Colleen gives you some great tips on making online experiences
safe, There are also software programs that shield children from
inappropriate areas, You may want to talk with your computer
specialist or media specialist about these products, Prices range
from $30 to S100.

SurfWatch. (800) 458-6600 or http:/fwww.surfwatch.com.
Works by blocking access to hundreds of areas that SurfWatch
staffers have deemed unsuitable for children. You can customize
the controls and parameters 1o meet particular standards.

CyberPatrol. (800) 828-2608 or hitp://www.cyberpatrol.com.
Reports Internet access al cerlain times of day and records the
amount of time spent online, allowing you (o supervise access,

Net Nanny. (800) 340-7177 or hitp-/fwww_netnanny_ com.
Screens material coming from the Internet and information semt
back out to the Internet. It also posts a log of all activity for
your review later.

EdView. (612) 338-0533 or hitp:/fwww.edview.com. Uses a
search engine that calls on a database of educator-approved sites
that is frequently updated and reviewed by an educational
advisory panel.

Linda McElvenny is the owner and director of FUTUREKIDS in
Exton, Pennsylvania. FUTUREKIDS provides computer-literacy
fraiming for faculty and students in grades K-8. You can contact
Linda via email at fkids @uscom.com. For information on
FUTUREKIDS, call (800) 765-8000.
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/ Learn

like it's oxygen to the brain

Work

like you don't need the money

Love
like you've never been hurt before

Appreciate
as if everyday is a divine gift
Live
like here is no guarantee of tomorrow

Smile

. like it's the best day of your life

MNote: Food for thought as shared with participants at a recent ASCD workshop
conducted by Eric Jensen.
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