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Technology as an Agent of Change in

~by Mark Girod and Shane Cavanaugh

s avid readers of Technology
Horizons in Education
(T.H.E. Journal), we were

both disappointed to read the Novem-
ber, 2000 issue on the changing role of
the teacher. As teachers ourselves we
expected a discussion of the unique
challenges and opportunities that
teachers face as they and their schools
embrace technology rich teaching and
learning. We believed the editorial
comments leading the issue foreshad-

Abstract:

This article was written in response
to the November 2000 issue of
THE Journal discussing the chang-
ing role of the teacher. Disap-
pointed with the feature articles in
that issue, we offer our own per-
spective on changes in teacher
practice (thought and action) in the
face of technology rich teaching
and learning. Our paper suggests
that rather than extend current
practices, teachers must push for
radically new and different prac-
tices as afforded by technology in-
tegration. Our discussion is orga-
nized into three sections discussing
changes related to epistemology,
psychology, and social and rela-
tional issues. The article ends with
a call for teachers to apply creative
and pragmatic tools in the re-craft-
ing of technology to suit the needs
of their own pedagogical styles,
students, and contextual demands.

owed a rich discussion but instead, the
four feature articles spoke very little to
our work as teachers. Boice (2000,
pgs. 86-91) discussed how technology
has enabled better training for reading
specialists in the diagnosis of
children’s reading difficulties.
Kiopfenstein et al. (2000, pgs. 73-76)
modeled the thought processes in-
volved in deciding to hire an outside
firm to develop web materials. Zirkle
(2000, pgs. 62-68) described steps to
improve distance learning delivery
systems. Granted, each assumes a
more broad definition of teacher and
speaks to issues relevant to educators
in general. But as most teachers are
still those in classrooms, with real and
not virtual students in our charge,
these articles weren’t particularly use-
ful or thought provoking. Herr (2000,
pgs. 28-34), on the other hand, was the
voice of the classroom teacher and of-
fered insight and reflections on tech-
nology integration across the last ten
years. However, even Herr’s discus-
sion lacked the forward-looking enthu-
siasm of most previous T.H.E. feature
articles. Rather than discuss precisely
how her pedagogy had shifted as a re-
sult of technology integration, she
spoke broadly about changes in avail-
able technology, perceived student
motivation, and attempts to provide
more individualized instruction. Herr
did address, albeit briefly, a few sur-
face changes in her own role as the
teacher from the sage on the stage to

Teacher Practice

the cliché guide on the side. Because

we felt the concerns and issues of the

common teacher were not addressed,
we now respond with our own
thoughts on the changing role of the
teacher and teaching practice s in tech-
nology rich learning environments. We
have worked hard as teachers to adopt
the changes in practice we offer.

From amplification to radical
change, Pea (1985) wrote that we
could think of technology in two
ways:

(1) As aset of tools that amplify or
extend what we currently do
(make it better, faster, and stron-
ger),

Or

(2) As something with the potential to
radically change what we do and
how we do it.

For example, the technology of a bet-
ter saddle allowed riders to travel fur-
ther and longer but the technology of a
car completely revolutionized the way
we even conceive of travel. Perhaps
the argument is one of quality and not
quantity. A similar argument exists in

Continued on page 2.
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describing educational technology. Ex-
tending what we currently do as teachers
only amplifies our current practices
while using technology qualitatively dif-
ferently affords radical change in the
lives of teachers and the learning of stu-
dents. The fact remains that using tech-
nology to amplify what we currently do
describes the most common uses of tech-
nology in schools today. Commeon ampli-
fications, such as the ones that follow,
are often described as excellent uses of
instructional technology.

< Using a laserdisc to supplement

information and images from the text

Using the web to find interesting

facts to spice up existing curriculum

content

Using on-line or networked grading

programs

Using computer assisted instruction

to supplement traditional instruc-

tional practices

¢ Using desktop publishing to make
more pleasing class materials and
handouts
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Similarly, Boice’s discussion of us-
ing technology to teach the diagnosis of
reading difficultics is an amplification
argument. Granted, using technology to
help learn to diagnose reading diffical-
ties is something we should explore but
we ought to also stretch the bounds of
technology and our minds in ways that
might lead to radically new ways for
reading specialists to diagnose and
remediate students’ learning. We found
most of the discussion in the November
issue to be arguments for amplification.
We believe this line of thinking, an ex-
tension of the technology as tool notion,
is shortsighted and only serves to limit
the thinking of educators and innovators.

For these reasons, we’ve responded
with a discussion of the changing role of

the teacher with a focus on the ability
for technology to act as an agent of
significant, and perhaps radical,
change in teacher practice by signifi-
cantly altering the way teachers, pu-
pils, and schools operate. We are not
arguing that amplification uses of
technology are poor uses. We are sim-
ply arguing that amplification uses do
not capitalize on the full potential and
power of most technology resources.
Asking to consider how technology
can radically change what we do as
teachers pushes our thinking to new
levels and challenges us to re-orga-
nize, re-invent, and re-build our peda-
gogical practices, routines, and think-
ing in ways that reflect the changing
technological and sociological climate
in which our children are learning. We
realize that in framing our discussion
as a push for radical change we risk
being viewed as techno-zealots and
readers may consider our ideas as too
different from their own. However,
we firmly believe that successtul tech-
nology integration comes in smail
steps. If amplification vses serve as

small steps toward more radical or
profound change, then we support
that. We hold, however, to our claim
that eventually teacher practices will
emerge as radically different than
prior to technology integration. Indi-
vidually, probably none of our points
seem radical but taken collectively,
they add up to significant changes.
Our deas can be viewed as sugges-
tions for facilitating this transition.

The Breadth of Teacher
Practices
Our discussion of technology as
agent of change in teacher practice is
organized as descriptions of change
in three areas:
(1) changes in epistemology;
(2) changes in psychology as
applied to learning, and;
(3) social and relational change.

Each section discusses these changes
and provides examples from our own
experiences, as well as others, which
exemplify these new ways of think-
ing and acting.
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Changes in Epistemology

Epistemology is the branch of phi-
losophy associated with the nature of
knowledge. This section discusses
changes in the organization of subject
matter and the kinds of knowledge that
qualify as school-worthy. Most teach-
ers allow textbooks to frame their dis-
cipline as neat and clean, with bold-
faced words, clear definitions, staged
photographs, and overly obvious real-
world examples. In science, Gerald
Holton has referred to this “steriliza-
tion” of curriculum as only teaching
public science. The science of text-
books and journal reports - the logical,
well-ordered side of science . . ..
What is hidden from nonscientists is
private science; messy, disordered, ex-
citing science in the process of being
done. Public science is objective and
factual; private science is subjective
and emotional (in Flannery, 1991, pg.
585-586).

Technology rich classrooms can
free teachers from the bounds of text-
books. Asking both teacher and stu-
dent to venture out onto the web to
find the most up-to-date, current, and
cutting-edge content available. Stu-
dents can often gain access to the same
kinds of information practicing profes-
sionals have available. Moving outside
a textbook to see subject matter in its
more “private” form is liberating but
also dangerous. It puts a great deal of
pressure on both teacher and student to
make sense of data, to filter extraneous
information, focus on important sub-
ject matter ideas, and demands that
both teacher and student become good
consumers of knowledge. We return to
this notion of learning to be knowl-
edge consumers in the next section.

A great deal of information and
opportunity exist on the web but

teachers must learn how to access it,
use it in effective and efficient ways,
and frame it for their students so they
will find it useful and productive in
their learning. The teacher must
change from one who walks the prede-
termined bounds of the text and sub-
ject matter to one who pushes new
boundaries of knowledge, resources,
and content organization. This is a
daunting task for most teachers, one
which teachers must learn to be com-
fortable doing. In a recent conversa-
tion with a teacher who had worked in
a charter school in which teachers and
students were not given texts, and cur-
riculum was to be found in primary
sources existing on the web, he argued
that any attempts such as this were
bound to fail as, in his words,
“Worksheets, vocabulary lists, and
regular tests do not exist in abundance
on-line.” Most teachers have come to
similar conclusions as they consider
ways to use the web. Searching for
worksheets and such only allows the
web to amplify current curriculum, not
moving it beyond its “public” image.
Rather, teachers must begin to recon-
sider what course content is or should
be. Couldn’t one teach a great portion
of a weather unit using real-time
weather data from con.com? Raw
weather data is knowledge of a very
different sort than knowledge found in
a weather chapter in a textbook.
Teachers must learn to first recog-
nize this knowledge as useful and then
learn to utilize it and other alternative
forms of knowledge in their efforts to
facilitate learning. Teachers must shift
their thinking from bold-faced words
and questions at the end of the chapter
to situated activities and subject matter
ideas, real-world tasks, and authentic
performance tests. For example, using

primary sources found at a site called
Valley of the Shadow (http://
jefferson.village.virginia.edu/
vshadow?2/), the second author has
helped to guide student inquiry around
notions of gender, social class, and
ethnicity in and around the Civil War,
Because students read actual articles
from actual civil-war era newspapers,
the issues are often not nearly as clear
and the nuance of voice and political
stance greatly varied but the educative
power of these sources is unmatched
by textbook accounts of the same pe-
riod. Primary sources offer a sense of
real-world messiness that can be used
in pedagogically powerful ways. How-
ever, teachers must begin to view
these sources as not quantitatively
lesser” than existing texts but qualita-
tively different requiring different
methods of use, interpretation, and
outcome.

Changes in Psychology

As alluded to in the previous sec-
tion, we believe technology suggests a
significant change in our thinking
about student learning. In traditionally
low-tech environments students are of-
ten viewed as receivers of knowledge
(in the worst case scenario) or con-
structors of knowledge (in the best
case, constructivist fashion). We be-
lieve the unprecedented access to in-
formation that technology affords, de-
mands a shift to more forward-looking
notions of students as consumers of
knowledge (in addition o knowledge
constructors). Teachers must model
methods for judging the trustworthi-
ness of information such as checking it
against other sources, executing men-
tal experiments to investigate the logic

Continued on page 4.
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of purported claims, and asking criti-
cal questions about the origins of
claims. Students should be taught to
scrutinize knowledge carefully and
hold all infermation as suspect until a
reasonable level of certainty can be es-
tablished. This is difficult and time
consuming for both teachers and stu-
dents as it demands skepticism first.
However, becoming a good consumer
of knowledge and information are
skills we’ll all need as the web contin-
ues to expand. We recognize that this
is not necessarily an issue related to
technology as the sheer volume of me-
dia messages continues to increase.
We do believe, though, that the web,
with its complete lack of standards for
integrity, serves to magnify this prob-
lem.

In addition to viewing the learner
differently, technology asks teachers to
view learning tasks differently. Rather
than asking students to complete pre-
determined and well-defined tasks
such as worksheets, step-by-step lab
experiments, and projects designed
with a single goal in mind, teachers
must embrace-learning activities that
are ill structured, ill defined, and open-
ended. Useful here is the concept of
design, teachers must design learning
activities and students must design
learning projects that make use of
technology resources and subject mat-
ter ideas. For example, rather than
completing a set of worksheets on
moon phases students may be asked to
investigate on-line tide tables and real-
time video, make sense of data and ob-
servations, and represent their sense-
making using tools that allow them to
express what they have learned in dif-
ferent media. Design activities, from
the perspective of the student, can be
transformative as they lie at the inter-

section of subject matter ideas, per-
sonal strengths and motivations, and
objects and materials for communica-
tion. Design is inquiry as it asks stu-
dents to investigate phenomenon in
ways individually relevant and inter-
esting. Design is expressive as it asks
students to engage with materials and
subject matter ideas to produce a prod-
uct. Design is authentic as the intent of
design-based activities is to communi-
cate or persuade (Mishra and Girod,
2000). It has been argued that design-
based activities, afforded by expanded
technology, has moved conversations
about communications media and aes-
thetics to the foreground in many
learning contexts (Ohler, 2000).
Teachers must come lo embrace the
act of design and design-based activi-
ties as important tasks to facilitate
learning in technology-rich environ-
ments.

Lastly, using technology, students
can engage in activities and investiga-
tions that would otherwise be too diffi-
cult, dangerous, or expensive. Students
can virtually mix volatile chemicals,
melt pounds of gold, or split atoms all
without the worry of cost and effi-
ciency that may inhibit inquiry. Tech-
nology can also be used in ways that
manipulate scale, to literally allow stu-
dents the opportunity to see inside mo-
lecular structure and to speed up or
slow down processes that may take
generations or perhaps only nanosec-
onds. Technology affords very differ-
ent opportunities that may spark a line
of inquiry previously unimagined.
Teachers must embrace these
affordances and realize the implica-
tions for student learning. Rather than
having a class full of students locked
into a series of activities, a technology
rich learning environment allows un-

limited avenues for inquiry. Teachers
must learn to be comfortable with stu-
dents working on different projects, at
different levels, toward different out-
comes, using different tools within the
same class period.

Social and relational changes

In her article reflecting o changes
brought about by technology, Herr
does comment on the social and rela-
tional changes she’s made in her own
practice and pedagogy. Herr described
how she has become more a facilitator
of learning rather than a dispenser of
knowledge (pg. 30) but this could also
be attributed to general shifts in
constructivist practices, not necessar-
ily indicative of more technology rich
learning experiences. Regardless, this
shift is welcomed and noted. We
would now like to expand on similar
shifts.

Related to the notion of facilitat-
ing learning rather than dispensing
knowledge are issues of power and so-
cial politics. If, for instance, the
teacher and text are displaced as the
sole arbiters of subject matter knowl-
edge, ramifications follow for power
relationships in classrooms. Many stu-
dents may feel empowered by the free-
dom to learn, explore, and critique
knowledge as it comes to them (or is
created) in new media. Students are
often thrilled to realize that, perhaps
for the first time, they know more
about the topic at hand than their
teacher. Whether true or not, topics de-
fined by texts and teachers limits the
potential for students to experience
feelings of expertise beyond that of
their peers and teachers. Arguably, stu-
dents who feel empowered as learners

Continued on page 6.
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are more highly motivated to learn and
generally more successful in their ef-
forts to do so (for an excellent ex-
ample see Gired, 1998). A great ex-
ample is the act of publishing written
products to the web. Upon realizing
their work is now accessible to liter-
ally millions of people, students can-
not help but feel a sense of pride, own-
ership, and expertise as their words
and ideas are shared publicly. Teachers

goals are shifted to empowerment of
the learner.

Another issue related to social and
relational contexts is exemplified by
the practice of the second author. In
this case, she has used technology to
expand notions of “community” in her
classroom. Her elementary students
have on-line pen pals in various coun-
tries around the world, converse with
NASA scientists about topics of inter-

to a global database accessible by sci-
entists and students around the world.
Her students think it quite odd that her
grandmother never traveled further
than 50 miles from her place of birth.
Again, technology affords a shift in
world-view to a more global notion of
community and collaboration. Teach-
ers must embrace this shift and capi-
talize on it pedagogically.

can capitalize on this power easily if est, and contribute local wildlife data Continued on page 8.
Table 1 is a summary of the ideas presented in the preceding three sections.
Table 1: Changes in teacher role

Nature of change Change from . . . Change to . ..

Epistemological

Related to curriculum and the reorga-
nization of subject mafter, content,
and course materials

*  Subject matter as ideas previously
defined and delineated

*  Subject matter as represented in
texts

*  Subject matter represented in
familiar forms such as text, charts
and graphs, and static models

*  Subject matter as tentative,
authentic, and situated in real
world contexts

*  Subject matter as represented in
primary sources

*  Subject matter represented in
unfamiliar forms such as data-
bases, narratives, real-time video
and audio, and dynamic models

Psychological

Related to notions of student learning
and how to design environments
which facilitate learning most effec-
tively

*  Learners as receivers or construc-
tors of knowledge

«  Learners as ‘completers’ of
predetermined tasks and assign-
ments

* Learners engage in pre-designed
and delineated inquiry

—_—

* Learners as constructors and
consumers of knowledge

*  Leamers as designers of alterna-
tive representations of subject
matter ideas

* Leamers engage in open-ended,
unbounded inquiry afforded
through simulation and virtual
environments

Social and Relational

Related to social norms, values, and

*  Teacher as keeper of knowledge,
order, and power
* Teacher as definer of learning

»  Teacher as guide, subject-matter
learner, and mediator of power
* Teacher as pusher of contextual

power structures between teachers and contexts boundaries
students *  Student situated in local learning *  Student situated in global learning
community community
L
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Finally, and also related to argu-
ments made above, technology has the
potential to dramatically alter learning
contexts. It has been documented that
most children do not view television
as a media that demands much cogni-
tive attention (Solomon, 1997). As a
result, when watching instructional
television in school, children simply
fail to engage their full cognitive ca-
pacities in efforts to learn. All technol-
ogy has the potential to fail similarly.
Teachers must first begin to define
contexts for learning differently and
then treat technology resources as seri-
ous contexts for stimulating learning.
Using technology only for games, drill
and practice activities, and web-
browsing reinforce the notton that
technology and alternative media are
less valuable as sources for learning
than textbooks, the teacher, and other
more commonly used materials. Why
do we place this argument in the cat-
egory of social and relational change
rather than psychological change? Be-
cause we believe that broadening con-
texts for learning once again usefully
undermines the power and authority of
the teacher. We want students to view
technology as on an equal footing with
the teacher and their textbook when
considering options for learning.

Conclusions

If we have led readers to conclude
that technology holds the key to fun-
damental change in teaching, learning,
and schools, then we have misled.
Technology is not the key to radical
change, teachers are. As the technol-
ogy boom continues, teachers will
continue to be faced with increasing
pressure to integrate technology into
their pedagogical practices. However,
little will change as long as the per-

ceived pressure is uni-directional,
meaning technology will not signifi-
cantly transform the role of the teacher
until teachers begin to also transform
technology. Teachers are necessarily
pragmatists. They seek means to de-
sired ends and often find solutions in
diverse and unlikely places. The aver-
age teacher, we argue, is a highly re-
sourceful, intelligent, and creative per-
son. Until teachers bring these powers
to bear on technology to re-tool and
re-orient technology resources in ways
that make sense for their own students,
contexts, and subject matters, technol-
ogy will only be used as a tool to am-
plify current practices. Teachers must
be given the time, support, and cre-
ative space to use technology in new
ways, ways that will eventually sig-
nificantly change their role in the
classroom. Qur goal was to briefly dis-
cuss a few of these changes.

Reprinted with permission from
the authors and TH.E. Journal
Magazine

Contact Information: Mark
Girod, 530 Samantha St., Lan-
sing, MI 48910 (517) 882-9047
Email: girodmar@msu.edu
Shane Cavanaugh, 904 Michi-
gan Ave. East Lansing, MI
48823(517) 324-3395

Email: cavanau2@msu.edu

References

Boice, J.E. (2000). Technology redefines read-
ing diagnosis instruction. Technology Horizons
in Education. 28(4), 86-91.

Flannery, M. (1991). Science and aesthetics: A
partnership for science education. Science Edu-
cation, 75(5), 577-593.

Girod, M. (1998). Riding the dinosaur wave.
Educational Leadership, 56(1), pp. 72-75.

Herr, P. (2000). The changing role of the
teacher: How management systems help facili-
tate teaching. Technology Horizons in Educa-
tion. 28(4), 28-34.

Klopfenstein, B.C., Berns, R.G. and Erickson,
P.M. (2000). Hiring a web production team:
Moving beyond, do it yourself, Technology Ho-
rizons in Education. 28(4}, 73-76.

Mishra, P. and Girod, M. (2000). Designing
learning through learning to design. (under re-

view)

Ohler, J. (2000). Art becomes the fourth R.
Educational Leadership, 58(2), 16-19.

Pea, R.D. (1985). Beyond amplification: Using
the computer to reorganize mental functioning.
Educational Psychologist, 20(4), 167-182.

Solomon, G. (1997). Of mind and media: How
culture’s symbolic forms affect learning and
thinking. Phi Delta Kappan, January, 375-380,

Zirkle, C. (2000). Preparing technical instruc-
tors through multiple delivery systems: A
working model. Technology Horizons in Edu-
cation, 28(4), 62-68.




