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NRELCOMING THE CULTVURE
OF COMPUTING

INTO THE K-I2 CLASSROONM

TECHNOL.OGICAL FLUENCY AND LESSONS LEARNED
FROM SECOND LANGUAGE ACQUISITION
AND CROSS CULTURAL STUDIES

INTRODUCTION

The idea for this paper came from
discussions that the authors had regard-
ing the integration of innovative technolo-
gies into the current K-12 curriculum, as
well as its impact on instructional pro-
grams for linguistically and culturally di-
verse students. While both of us are teacher
educators, one specializes in Instructional
Design/Technology, while the other spe-
cializes in Cross Cultural Studies and Bi-
lingual/Bicultural Education. As our dis-
cussions evolved, we identified and exam-
ined multiple aspects of technology and
several themes emerged.

One key theme was the common per-
ception of a “culture of technology” and
ways in which various perceptions of that
culture influence the development of one’s
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skill with computers and computing tools
in particular. Another theme that perme-
ated our discussions was that of “fluency,”
and the concept of developing technologi-
cal fluency, currently a topic of much dis-
cussion among Information Technology
specialists (Committee on Information
Technology Literacy, 1999; Resnick, 2000).

As we worked to clarify our use of the
phrase “technological fluency,” we realized
that the literature of language acquisition,
multicultural studies, and information tech-
nology which framed our own perspectives
have studied and defined fluency in differ-
ent ways. We found that the combination of
our differing perspectives enhanced our
overall understanding of critical issues af-
fecting technology integration in K-12 class-
rooms.

We begin with a description of the
culture of computing and the debate that
has shaped perceptions of that culture. We
then present the recently developed tech-
nology standards for K-12 educators and
the concept of technology fluency currently
under consideration in the information
technology literature. By extending the
fluency metaphor with concepts from lan-
guage acquisition theory, we examine its
usefulness as a means of entry into the
culture of computing and its implications

forintegrating innovative technologies into
the K-12 classroom.

THE CULTURE OF COMPUTING

By the year 2000, virtually 100 per-
cent of U.S. schools were in some way
connected to the Internet. Developing abil-
ity and comfort with computers and com-
puting tools, however, requires more than
simply their presence (Brown, 2001; Cu-
ban, Kirkpatrick and Peck, 2001; Kay,
1996). Ability and comfort with computing
tools is based on a set of skills gained
through specific training and experience
(Schriver, 1997). Imparting these skills to
students allows them access to computer-
based information (i.e. what is available
on the World Wide Web) as well as com-
puter-based communities (e.g. online gam-
ing simulations known as Multi-User Dun-
geons or “MUDS”)While offering access
may not always be a means of acculturat-
ing an individual, it is certainly a first step
in the act of cultural reproduction as ar-
ticulated by Miraglia, Law, and Collins
(1999)—thatis, inviting, inducing and com-
pelling a younger generation to adopt a
certain way of thinking and behaving.

This line of reasoning suggests that
there is a “culture of computing.” The idea
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of computing as a culture is open to discus-
sion, but framing it as such may help
articulate educators’ needs and concerns
meaningfully in order to, as Kay (1996)
puts it, “reveal the elephant” (citing the
ancient story of the blind men and the
elephant), that is comprised of the chal-
lenges ofincorporating computers and tech-
nology skills into the curriculum.

There exist among educators a variety
of preconceptions about the culture of com-
puting ranging from overconfidence in mod-
ern technology’s ability to facilitate just
about any activity for any individual, to
fear of modern technology as a set of tools
that only a select few can effectively use.
The bases of these preconceptions can be
found within popular culture and the con-
flicting presentations of the computer as a
tool that makes media production or its
use either accessible to the masses or the
province of a select few (Brown, 2001).

One factor that influenced these per-
ceptions is the fact that the personal com-
puter became particularly popular in the
late 1980s and 1990s as high processing
speeds, increased memory, and improved
printing, video, and audio output devices
for personal computers became less expen-
sive and ubiquitous (Brown, 2001; Negro-
ponte, 1996). Within the last decade, me-
dia production processes traditionally
viewed as the province of highly skilled
technicians have come to be perceived by
the general population as a function of
software that will run on a desktop com-
puter. Relatively inexpensive computer
systems can now handle what were once
highly specialized media production tasks.
It is now possible to work with video, au-
dio, text and still images in a digital format
using a household computer system cost-
ing under $2000. However, the perception
of how easy it is to actually use that system
to produce video, audio, or elaborate print-
based media varies widely (Brown, 2001).

Currently there seems to be an attitu-
dinal tug-of-war, with two factions vying
for sway over the general public’s percep-
tion of computers and computing tools.
Popular culture offers the dichotomous
views that working with computers is ei-
ther incredibly easy and may include any-
one and everyone, or impossibly difficult
and the exclusive province of an elite group
of technophiles (Brown, 2001).

ONE PERSPECTIVE!
THE CULTURE OF COMPUTING
IS INCLUSIVE

Portions of the computer industry
market their products for home and busi-

ness use. Based on their marketing
schemes, it is easily possible to develop an
attitude that regards computers as a ‘cure’
for the difficulties of media production and
communication. Television advertise-
ments for computer products often sug-
gest that computer hardware and/or soft-
ware makes a wide variety of activities
such as video-conferencing or creating
professional-looking brochures simple and
‘fool-proof.” With a computer and the
right software, anyone can do just about
anything. As Nicholas Negroponte puts it
in Being Digital (1996, p. 82):

Personal computers have moved
computer science away from the
purely technical imperative and are
now evolving more like photogra-
phy. Computing is no longer the
exclusive realm of military, govern-
ment and big business.

ANOTHER PERSPECTIVE
THE CULTURE OF COMPUTING
IS EXCLUSIVE

Another attitude, one that is in many
ways the direct opposite of the former, is
based on the pop-culture myth that re-
gards computing as impossible to compre-
hend without ascription to a particular
group or social class (i.e. young men often
referred to as “nerds” or “geeks”) (Brown,
2001). As Clifford Stoll puts it in Silicon
Snake 0il, (1995, p. 60):

It’s the exclusionary nature of tech-
nocratic culture. For all the talk of
friendly, open systems, there’s no
warm welcome for novices. It’'s up to
the user to figure out new terminol-
ogy, heavy with jargon and acro-
nyms; up to the user to install and
maintain the software.

The inclusive or exclusive nature of
the culture of computing may not be a
critical issue in terms of bringing it into
the K-12 classroom. However, for the pur-
poses of this paper articulating the range
of perceptions about computers and com-
puting is intended to show that there is a
range and that this range defines the
boundaries of what may be considered cul-
tural issues.

EDUCATIONAL TECHNOLOGY
STANDARDS

To facilitate the process of integrating
technology into the K-12 curriculum ap-
propriately, the International Society for
Technology in Education (ISTE), in col-
laboration with the U.S. Department of

Education, has published a set of National
Educational Technology Standards (NETS)
for students (NETSeS) and teachers
(NETSeT). These standards provide a
framework for planning, implementing and
evaluating activities that introduce and/or
reinforce the ethical and humane use of
computing tools for communication, pro-
ductivity, research, and problem-solving
and decision-making:.

The ISTE NETS have become a stan-
dard reference in the United States. They
are supported by the U.S. Department of
Education and have been adopted by the
National Council for the Accreditation of
Teacher Education (NCATE). The ISTE
NETS are designed to provide a frame-
work for the design and implementation of
classroom activities. The NETS may also
provide indicators for teachers attempting
to discover how much they or their stu-
dents are a part of the culture of comput-
ing.

INFORMATION TECHNOLOGY
AND FLUENCY

Another articulation of membership
within the culture of computing is the
report from the Committee on Information
Technology Literacy Computer Science and
the Telecommunications Board (CTSB) of
the National Research Council to the Na-
tional Science Foundation on the subject of
everyday use of information technology,
Being Fluent with Information Technology
(Committee on Information Technology Lit-
eracy, 1999). The report coins the term,
“FITness” (Fluency with Information Tech-
nology), using the term “fluency” to con-
note “the ability to reformulate knowl-
edge, to express oneself creatively and ap-
propriately, and to produce and generate
information,” (Committee on Information
Technology Literacy, 1999. Preface).

Fluency with information technology
is described in the report as the conver-
gence of information literacy, critical think-
ing skills, and computer literacy (McEuen,
2001). The proposition of the report is that
an individual is FIT if he or she: under-
stands the foundational concepts of com-
puters, networks and information; has the
necessary contemporary skills to use mod-
ern computer applications; and has the
intellectual capabilities to manipulate com-
puting tools in complex, sustained situa-
tions (McEuen, 2001).

The use of the word “fluency” in this
manner is an excellent reminder that one
may be part of the culture of computing to
a greater or lesser degree based on one’s
ability to interpret and express the ideas of
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that culture in appropriate language. The
fluency metaphor, as used by information
technology specialists, is helpful up to a
point. One limitation is that while it ar-
ticulates well what one does (the qualities
one has) when one is fluent, it does not
clarify the steps or processes one goes
through to become fluent. There is a need
to look beyond information technology lit-
erature to offer a greater depth of under-
standing, and it is here that the second
language acquisition literature can offer
insight.

REGISTERS

One concept from linguistics that is
critical in understanding fluency is that of
“speech registers.” Elaborated extensively
in the classic text The Five Clocks, Martin
Joos (1967) posited that human communi-
cation can be classified according to five
levels of language formality which he
termed registers. In his discussion of Joos’
work, Brown (1987) states that registers
are defined by

...the context of a communicative
act in terms of subject matter, audi-
ence, occasion, shared experience,
and purpose of communication. A
register is not a social or regional
dialect, but a variety of language
used for a specific purpose. Regis-
ter refers to styles, which vary con-
siderably within a single language
user’s idiolect. . . . Native speakers,
astheymatureinto adulthood, learn
to adopt appropriate styles for
widely different contexts. (p. 208)

Joos (1967) articulated five levels of for-
mality by which language use could be
classified into registers: (1) intimate; (2)
casual; (3) consultative; (4) deliberative or
formal (which would include discipline-
specific academic and professional writ-
ing); and (5) oratorical. The first three are
generally learned at home and in one’s
neighborhood and community, while the
last two traditionally have been learned at
school and through other types of selected
and formal study. The development of
deliberative and oratorical registers may
also be supported by family members,
friends, and community members who are
fluent in and provide informal instruction
in those registers. Within each register,
there is a continuum of formality. While it
is beyond the scope of this paper to exam-
ine Joos’ registers in depth, they do pro-
vide a useful framework for thinking about
the current fluency metaphor framing dis-
cussionsin the information technology com-
munity.

POSTULATING REGISTERS
OF INFORMATION TECHNOLOGBY
FLUENCY

If we extend the concept of registers to
include the variety of computer technolo-
gies and the styles or ways in which they
are used to achieve specific purposes, then
fluency in computer and information tech-
nology can be defined as the ability to use
computers and their related technologies
to achieve a variety of specific purposes in
widely different contexts. With this defini-
tion in mind, we now propose five registers
of information technology fluency using
Joos’ categories of classification as a refer-
ence. It is important to keep in mind that

... Phen flnency

1 computer and information
rechnology can ve defined
as the ability

ro use computers

and their related technologies
20 ackieve a variety

of specific purposes

M widely different contexts,

we are applying these registers to informa-
tion technology skill and not language abil-
ity or the ability to talk about computing,
nor are we referring to the use of comput-
ers as surrogate electronic dittos or substi-
tute textbooks.

The intimate register. At this level, a
person might use a pre-configured per-
sonal computer, following the prompts and
cues issued by the computing software. An
example might be playing a computer game
that is already installed or using a tutorial
to learn more about a concept or tool (e.g.,
selecting, activating and watching a com-
puter-based tutorial on how to use the
software, Microsoft Excel).

The casual register. “Casual comput-
ing” implies an ability to alter computing
situations that go a bit beyond the limita-
tions of a pre-configured environment. Ex-
amples include the ability to re-configure
software by changing the various modes of
a computer game, setting the degree of
difficulty on educational software, or mak-
ing changes to the computer’s operating
system to alter the look of the desktop. At
this level, a person probably feels comfort-

able with standard information manipula-
tion tools (e.g., word-processing, spread-
sheet, and Web page editing software).

The consultative register. At this level,
the user is capable of using the computer to
send and receive e-mail, to find and review
information on the World Wide Web (using
browser software) and is capable of doing
so on a variety of computers (e.g. using a
school computer to receive, review and
send e-mail messages by accessing one’s
personal e-mail account). A person work-
ing within the consultative register may
be comfortable posting Web pages, trans-
ferring files (using File Transfer Protocol
or “FTP” to transfer data from one place to
another, or attaching documents to e-mail
messages) and compressing and decom-
pressing files, using standardized software
or well-described protocols to do so.

The deliberative register. A person op-
erating at this level understands the basic
concepts and processes that govern infor-
mation technology practice. He or she may
not be able to write software code or build
a computer, but there is a sophisticated
understanding of how this software and
hardware are produced. We would argue
that a critical distinction between the con-
sultative and deliberative register as ap-
plied to information technology is that a
person operating in the deliberative regis-
ter often does not place the blame entirely
on himself or herself if something goes
awry while using information technology,
but may seek to discover the inherent
design flaws in the tools themselves.

The oratorical register. As in Joos’
articulation, this the most highly styl-
ized, governing activities such as deliver-
ing speeches or public writing and is the
most rule-governed. At this level, a per-
son would be capable of designing and
developing sophisticated multimedia, pro-
gramming software, specifying hardware
components, and establishing or adding
to computing networks.

THE ROLE OF AUTOMATICITY
IN DEVELOPRING FLUENCY

An important concept in second lan-
guage acquisition is that of automatic pro-
cessing of language (McLaughlin,1979).
Automaticity refers to the point at which a
person has internalized (stored in long
term memory) a variety of language forms
and styles so that he or she no longer has
to think about the rules of pronunciation,
grammar, and syntax that govern lan-
guage production in a specific situation.
He or she uses words without thinking
about the exact meaning of each one or
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having to look up the term in the dictio-
nary. In written language, this also in-
cludes spelling and punctuation. In other
words, the person’s use of appropriate lan-
guage and style is automatic. Once some-
one has reached this level he/she is consid-
ered to have developed fluency and may
have reached native-like ability in his/her
use of the language.

Providing Guidance and Direction. Re-
gardless of whether the context is lan-
guage acquisition or information technol-
ogy skill, automaticity does not just hap-
pen. There is a body of literature and a
tradition of acceptable practices for facili-
tating fluency in language acquisition. In-
formation technology is currently in the
early stages of developing similar litera-
ture and practice.

In language acquisition, adult mem-
bers of the community constantly provide
models and scaffolding, as well as extended
and directed opportunities for practice that
enable immature family and community
members to develop automaticity with re-
spect to the reception, understanding and
production of language styles appropriate
for their community. Thus, through prac-
tice and feedback, one learns to perceive
and attend to the critical elements neces-
sary for communication in a given context.
When one is communicating through writ-
ten or symbolic language, one also has to
know the most appropriate tool to use to
achieve the desired result. While one does
not necessarily need to know how to con-
struct the tool, one must know how to use it.

In foreign language teaching, auto-
maticity is developed by taking students
through a series of carefully planned les-
sons and activities that are designed to
develop a student’s independent and cor-
rect use of the language. A teacher may
begin with what Paulston (1972) and
Celcia-Murcia (1991) termed “mechanical”
activities in which alanguagelearner hears
and is given opportunities for guided prac-
tice in the use of vocabulary and/or gram-
mar forms that they are learning. The
opportunities for production initially are
structured and immediate feedback is pro-
vided with respect to the appropriate and
accurate use of language.

Oncethelearner reaches a point where
the mechanical activities and practice are
too easy, the next level is meaningful prac-
tice. In such activities, the student has a
limited choice of language options; how-
ever, the student learns to meaningfully
use the language he or she knows for the
purposes of authentic communication. The
learner may be dependent on an adult
speaker of the language for evaluation and
feedback with respect to the appropriate-

ness of the choices that she or he made and
the success he or she had completing the
language task.

The highest level of fluency is the
independent level of language use. In such
activities, the responses are open. The
language learner can function in any lan-
guage context and is free to say anything
she/he wants, as long as it makes sense
and is appropriate for the context. In for-
eign language learning, communication of
meaning is paramount.

Information technology specialists do
not yet have as complete an articulation of
how to develop automaticity (and through
it, fluency) as language acquisition spe-
cialists have. Certainly the idea of taking
learners through a series of carefully
planned “mechanical” activities, leading

Ferhaps the largest problem
mformation technology faces
 developing automaticity

and fluency among learners

18 one similar to the historical

example of immigrant parents
and [irst-generation children
— Wihen the child is more
Jlnent than the adult

M the langnage

of the new community,

to an independent level of information
technology use has its appeal. For example
it is generally accepted among information
technology specialists that keyboarding
practice is essential and that this type of
activity offers the learner initial access to
the culture of computing (Landauer, 1996).

However, there is still much debate as
to what advanced activities might be ap-
propriate, whether these activities are ones
teachers are capable of leading, and
whether young people by virtue of their
exposure to innovative technologies are
already more capable than their elders in
this area. Perhaps the largest problem
information technology faces in develop-
ing automaticity and fluency among learn-
ers is one similar to the historical example
of immigrant parents and first-generation
children—when the child is more fluent
than the adult in the language of the new
community.

Postiransfiguration.Insecond language

learning there is a concept of posttrans-
figuration (Ovando & Collier, 1986). This
occurs when the immigrant parents give
over their authority as adults to their chil-
dren because their children are more fluent
in the use of the language spoken in the new
community. In this situation there are two
responses from the children. One is to be-
come overly protective of the parents and to
make sure that they are taken care of and
safe. In this situation the children still
respect the parents.

With the other response, the parents
in effect become obsolete (Cho, 2001;
Norton, 2000). The parents no longer have
any authority because the language they
speak and their understanding of social
life may have little or no value in the new
community. The children may manipulate
the parents or they may become the par-
ents or caretakers because of their fluency
with the language. Neither situation is
optimal, because the children do not have
life experiences that an adult member of
the new community has. They are still
learning. What the children are missing is
sophistication with respect to the multiple
cultural contexts and registers of language
use that a native-born, adult member of
the community has.

This same concept, as it applies to a
younger generation having greater facility
with computing tools, is echoed in infor-
mation technology literature (Roszak,
1994), and the younger generation is miss-
ing similar cultural components: sophisti-
cation with respect to multiple contexts
and registers, as well as life experiences.
Without these components, young people
are forced to create a new culture, or do
without one entirely.

The question is, are there people who
are members of the computing culture,
who deal with information technology flu-
ently (at the oratorical register, as it were),
who can be called upon to help develop
activities that promote automaticity and
to provide feedback and evaluation with
respect to the appropriateness of choices
made? We would assert that teachers are
capable of accomplishing this, just as they
are capable of teaching a second language.
However, teachers will need access to es-
tablished members of the computing cul-
ture as well as hardware and software to
become individuals who are able to offer
the feedback and evaluation learners need.

DISCUSSION
AND RECOMMENDATIONS

The purpose of this paper is to address
the question of how best to facilitate stu-
dents’ acquisition of technology fluency
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and propose areas for further research; to
provide an avenue for discussion that will
lead to the welcoming of innovative tech-
nologies into the K-12 curriculum and the
development of equitable programs for all
students, especially those from high needs
schools or groups whose initial access to
these technologies may not be at home, but
in school.

By articulating the culture of comput-
ing through descriptions of two very differ-
ent perspectives (completely inclusive to
completely exclusive), we hope to help edu-
cators find a way past the often intensely
emotional responses connected with both
feelings of inclusion and exclusion that
bound the culture of computing in order to
empower students with the skills they
need to succeed in a society that places
great store in the ability to effectively use
computing tools and new technologies for
communication.

Ideally, it will become possible to carry
on the discussion of integrating innovative
technologies into the classroom in a way
that facilitates an appreciation for and
valuing of the culture of computing in an
appropriate manner—without fear and
without unjustifiable enthusiasm. Mak-
ing educators aware of the ISTE NETS as
the currently accepted standards of Edu-
cational Technology in K-12 settings may
help teachers understand what the gen-
eral, national (United States) expectations
are for bringing the culture of computing
into the classroom.

Using fluency as a metaphor for tech-
nological facility and cultural inclusion, an
educator might use our postulation of regis-
ters of technological fluency to determine
where they fit within the larger culture of
computing. Perhaps more importantly, the
registers might be used as a measure of
where both the students and the teacher
falls within the continuum of information
technology fluency in order to determine
what the teacher would like to accomplish
in terms of both professional development
and the design of classroom activities.

Through extensive discussion of the
issue, we have come to understand that
technological fluency involves not only the
acquisition of specialized terms and their
related concepts (the language of technol-
ogy), it also includes the development of
specialized skills and the development of
new ways to access and think about infor-
mation. In other words, often it is not just
how one speaks in the chat room, it is the
method of finding and entering the chat
room. Furthermore, technological fluency
has become an important component of
“cultural capital” which Bourdieu defined
asthe cultural practices developed by mem-

bers of a social group to strategically use
their cultural and economic resources
(1977). Thus, access to technology, as well
as opportunities to develop technological
fluency are critical components in the de-
velopment of cultural capital in current
social and educational contexts.

Although we are able to identify a few
of the more common practices associated
with using automaticity-oriented strate-
gies in developing the essential elements
of technological fluency, we find ourselves
asking what the appropriate analogy is in
terms of automaticity in advanced lan-
guage acquisition. What is meaningful? In-
dependent? When does someone reach what
is the equivalent of native-like fluency? In
information technology, who are the equiva-
lent of “natives?” Is a computer program-
mer the true native, or is it someone who is
able to pick and use the best and most
appropriate software at any given moment?
Are there in reality several categories of
“native” and does each of the categories
have their own criteria for fluency?

We believe further study is called for
in developing an understanding of how
educators can make appropriate choices
regarding the integration of innovative
technologies and K-12 learning environ-
ments. Exploring concepts related to lan-
guage fluency seems to have tremendous
potential value in developing an under-
standing of issues surrounding the use of
computing tools in the classroom, and we
welcome any opportunities to continue our
discussions with anyone interested into
joining us.

AUTHORS' NOTE

The opportunities to hold discussions
on the topic of information technology flu-
ency were made possible by the U.S. De-
partment of Education’s Preparing
Tomorrow’s Teachers to Use Technology
(PT3) Program, specifically Washington
State University’s’ teach.edu project,
funded by PT3.
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