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System Opacity and Student Agency in the New Mediaandscape
Introduction

Facebook’s unchangeable monochromatic blue col@rse is perhaps the most
overt, if innocuous, instance of our aesthetic eéepee of the Internet being
impoverished by the vision of those creating threual spaces we inhabit. Selected by
Facebook creator Mark Zuckerberg because of higreen color-blindness (Vargas,
2010), this scheme is applied uniformly to all Famek member pages. If our visual
experience, and palette for visual expressionheririternet’s most populous social
network is limited by a literal, mechanical limit the creator’s vision, what other
dimensions of our experience are atrophied or pdedl by less overt “limits of vision” —
the biases, the hasty design decisions, the feaklgvertisers, etc. — on the part of the
individuals coding and shaping the contemporaryveb

Users’ lack of control over the code-based sulswatontemporary culture is
particularly problematic because the digital hasobee the delivery system for most
other media forms. McLuhan (1964) noted that ahdgent, each new medium takes as
its content the media that preceded it, and becaiube versatile multimodality of new
media (Jenkins et al., 2006, Peppler, 2010) theunedf code now contains or delivers
print, television, film, radio, etc. (or more spiezally, translations of those media into
the digital). The digital has become the matrixvimch all other media are suspended.
The term ‘matrix’ being evocative of the gelatinmubstrate in which the organelles of a
cell hang, the computer data structure of an ortlgriel containing values, and of course
the b-grade Hollywood “Gnostic nightmare” film irhweh mankind finds itself

inhabiting a synthetic world over which it has rmantrol, the laws of which are dictated
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by millions of lines of indecipherable, invisibleraputer code roiling just beneath its
surface.

The relation between users and producers of tigiglia is largely asymmetric,
and even with the increased appearance of webrewdtiparticipatory, users are still
largely subject to a landscape of “one-to-many @ie(Rushkoff, 2010, p. 13) in which
they are the recipients of, or participawighin, artifacts and edifices crafted by a
relatively small elite who have full fluency in th@derlying language of the
contemporary mediascape (Rushkoff, 2010). The deweént of highly participatory
Web 2.0 tools, while they appear to have loweredodr of entry for involvement in
digital culture, have also restricted that invohesmto particular channels, which contain
the biases of the private interests that createxhtland which shape participation and
expression in ways more subtle than more transpgreme-way” media of the past. As
programmer and media theorist Jaron Lanier (20b6¢wved:

Something like missionary reductionism has happé¢odkde Internet with the rise

of Web2.0. The strangeness is being leached aw#yebbmush-making process.

Individual web pages as they first appeared inl@@0s had the flavor of

personhood. MySpace preserved some of that flévough a process of

regularized formatting had begun. Facebook wenthén, organizing people into
multiple-choice identities, while Wikipedia seekserase point of view entirely.

If a church or government were doing these thiitggould feel authoritarian, but

when technologists are the culprits, we seem higshf and inventive. People

will accept ideas presented in technological fonat tvould be abhorrent in any

other form (p. 46).
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Art education has a duty to provide students widaningful and critical
engagements with contemporary visual culture (Freed& Stuhr, 2004). However, art
educators have been traditionally reluctant to ipotate new media artmaking and
literacies into their teaching (Lu, 2005, Ortegr2d10). In what ways can art education
provide students with agency in the contemporagitalimediascape, and in what ways
can art educators, including those with little fhanity or experience with new media,
incorporate new media artmaking into their pedagogy
The Problem of ‘Pre-Formatted Thinking’

In Releasing the Imagination: Essays on EducationAifte and Social Change
Maxine Greene (1995) posed an opposition betwepribvision of critical engagement
with arts and culture by educators and cultureéprof the kind of banal tyranny
discussed by Hannah Arendt:

If, however, we are to provide occasions for sigaifit encounters with works of

art, we have to combat both standardization and Whanah Arendt called

‘thoughtlessness’... Provoked by the spectacle oNda Adolf Eichmann,

Arendt broached the same theme in a warning agalitdtes, stock phrases,

[and] adherence to conventional, standardized coflespression and conduct’

(Greene, 1995, p. 126).

In the context of new media, Jaron Lanier (2018)lsily warned against such
adherence to standardized codes. While he ackngedktthe tendency for artists to love
the media and tools in which they work, he encoedagy skepticism toward pre-packaged
software tools for creativity. “These designs cdogether very recently, and there's a

haphazard, accidental quality to them. Resist #s§ grooves they guide you into. If you
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love a medium made of software, there's a dangeérythu will become entrapped in
someone else's recent careless thoughts. Strugglesathat!” (Lanier, 2010, p .22).
However, the opacity of these tools and platforarsekpression tend to mask the
human thought or motivations behind their desigul lémit the level of agency and
engagement students and other artists have wipece them. Douglass Rushkoff
(2010) characterized the typical interaction witimtemporary digital interfaces as “a
Hail Mary pass into the datasphere, requesting sangefrom an opaque black box”
(Rushkoff, 2010, p. 17). Jenkins, Clinton, PurustdpRobison, and Weigel (2006) of
the Comparative Media Studies Program at MIT ideti“transparency” (p. 14) as one
of three core problems facing educators and stedenthey try to cultivate new media
literacies. They noted the practice of using irblessialgorithms to shape search engine
listings according to commercial interests, and HoWwcreasingly, opportunities to
participate online are branded such that even wbang people produce and share their
own media, they do so under terms set by commanteests” (Jenkins et al., p. 16).
Helplessness in the face of such opacity forcedesiis into the position of
passive consumers of digital media and platformsueng “that their entire orientation
to computing will be from the perspective of usdiRushkoff, 2010, p. 129). And this
passivity in the face of culture could metastasizstudents’ expectations from other
cultural spheres, such as educational instituti@sling to post-secondary students who
“conceive of themselves as consumers who convéyierake a down payment on
education and with next to no effort (like shoppiggaduate into the good life” (Scholz,

2004, para. 21). Scholz (2004) asserted that atichnsumer approach to education”
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(para. 23) in incoming new media students manifesty tendencies as demanding
exclusively vocational training, and contempt f@adission and debate in studio classes.

In a contemporary mediascape where the retenfi@nawledge has less
relevance than the ability to navigate, parse,teyend find patterns in a surfeit of
knowledge, the rhetoric of education understandabiphasizes the cultivation of
“literacy” rather than “knowledge.” The two-way oa of literacy across all media,
however, is not always acknowledged. Alan Kay (3988ed that “[t]he ability to ‘read’
a medium means you can access materials and tealed by others. The ability to
‘write’ in a medium means you can generate mateaal tools for others. You must
have both to be literate” (p. 191). Casey ReasBardFry (2006), developers of the art
programming language Processing, emphasized thariamze of such literacy with
respect to digital media: “Software is the meditlnat tcontrols this flow of bits traversing
the air and surface of our planet. Understandaiftyv&re and its impact on culture is a
basis for understanding and contributing to contenauy society” (p. 526).

The equitable distribution of this new media biey is another challenge faced by
educators. While the discourse on equity with respedigital media has emphasized
addressing the material poverty of certain comnesénd school systems, placing
computer labs in public libraries and schoolsai Failed to address tleenceptual
poverty endemic to the ways students are askedrtipate with those computers.
“Discussions surrounding digital equity today haxpanded beyond physical access to
computers and the Internet at home and schoolsayl aligital equity means that all
students have adequate access to information anchaoications technologies and

actively engaging curriculum” (Peppler, 2010, p42)L Jenkins et al. (2006) describe a
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“participation gap,” wherein “[ijncreasingly, chileh and young people are divided into
those for whom the Internet is an increasingly raikierse, engaging and stimulating
resource of growing importance in their lives andse for whom it remains a narrow,
unengaging, if occasionally useful, resource dieatess significance” (Jenkins et al.,
2006, p. 13). Pinkett (2001) cited data that evéhiwthe same level of income,
minority households were less likely to own a cotepthan white households,
indicating that factors beyond simple material guiere hampering some populations’
access to and engagement with digital visual celtdowever, Jenkins et al. (2006)
found that urban youth were statistically morelljk® be media creators than suburban
youth, and found “no significant differences intmapation by race-ethnicity” (p.6),
making it unclear whether this “participation gdplls along traditional lines of class or
race.

The lack ofproductivenew media literacy (e.g. “writing,” the creatiohrew
media artifacts) can also have an adverse affestuatentstreceptivenew media literacy
(e.g. “reading,” the consumption of new media adi§). The creation of simulations,
interfaces, or games helps students to understendetsign choices made in those
systems, and provides them with the insight to gagaitically when interacting with
such systems (Jenkins et al., 2006). However,estemt, even when educators
incorporate games or other new media into lessindents, conditioned toward
consumption, tend to uncritically accept the modeisionstrated by the game, and the
information those models present (Jenkins et @062 Case studies of such experiments
showed that students learned “how to read infolmndtiom and through games, but they

were not yet learning how to read games as teatsstaucted with their own aesthetic
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norms, genre conventions, ideological biases, adé< of representation” (Jenkins et al.,
2006, p. 15).

The opacity digital systems hold for students wheehno experience creating or
scrutinizing them inculcates an inability to reczgnthe created nature of digital
systems, and the role of the human hand (and hibamagas) in their construction.
“Instead of marveling at a person or group who rgaieed the ability to communicate in
a new way, we tend to marvel at the tools througictivall this is happening” (Rushkoff,
2010. p. 14). Jaron Lanier (2010) calls this theatte illusion” (p. 47) and likens the
tendency to uncritically accept the ‘authoritativeice of a source like Wikipedia, which
is in fact the product of countless anonymous asthwith past cultural tendencies to
uncritically accept as the inerrant word of Godibdl texts which were likewise the
product of countless anonymous authors.

Jorgenson (2010) described a phenomenon analogaoiis t'oracle illusion” in
the tendency of media educators to see the evnlofidigital technology as a driving
force for cultural change, rather than a productufure. “[T]he digital is not driving
history, it is not producing a different mode obaomic or even socio-cultural
production. Digital technologies are instead repaddg social, cultural and economic
forms that preceded it. The digital is a metaploorchange rather than the change itself,
and it is on this metaphoric level that universitieust mount a critical intervention”
(para. 3). As an example, he cited architect Zaadidy who is characterized as a ‘digital
architect,” emblematic of a ‘digital era’ of desidaspite her aesthetics preceding her use
of digital tools. “Why not,” he supposed, “call shiew era of desigdadidesqu@” (para

4).
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Olia Lialina (2012) noted a trend toward the “sibility” of computers in
everyday life, which far from indicating completarisparency, in fact represents a more
thoroughgoing and problematic form of opacity wheoe only are the inner workings of
a digital system invisible, but that system itseifl the interface used to participate with
it are likewise masked and evade scrutiny. Sheetirtkis trend with the increased
antipathy toward the wondserin the rhetoric of Ul designers, in favor of therd
person noting that “Being a User is the last remindet there is, whether visible or not,
a computer, a programmed system you use” (paraLidina also noted that addressing
peopleand notusers*hides the existence of two classes of peopleveldpers and
users” (para. 14), a loss of distinction that mast¢he user their agency to control their
files, opt out of systems, or simply see the sydtesy are using. The superficially
humanistic rhetoric of casting users as simply fpebnominallyerases a distinction in
power withoutactually doing so, not unlike a political system where phevailing
rhetoric asserts that both the dictator and dietate ‘comrades.’

This opacity in the relationship of users to digieedia and tools has resulted in a
“tools-first” mentality that has shaped not onl tiinetoric with which digital media is
discussed, but also the philosophy with which & haen taught.

Digital Media Framed as a ‘Tool' Rather than as aMedium’ for Expression

Red Burns, founder of Tisch’s Interactive Telecominations Program, said of
tools for new media production: “It has never babout the tools. It has always been
about the people — how people use technology, anctihese technologies can help

people communicate” (Burns, 2004, p. v).
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While reducing new media literacy, or new mediaegitication, to the simple
development of technical skills with digital todigould be a mistake on the order of
confusing penmanship with composition” (Jenkin)&(. 20), the provision of digital
tools has tended to be the priority of educaticsteys. As discussed above, material
equity has been emphasized over media literadyampush to “wire” classrooms across
the country, and in digital media courses oftere ‘khcus [was] almost entirely on the
production process. Little effort was made to gieeith a context for thinking about
these changes or to reflect on the new resportg@bitind challenges they faced as
participants in the digital culture” (Jenkins, 200659).

Rushkoff (2010) expressed a concern that Ameritastesits were falling behind
their contemporaries in other countries with respeoew media literacy, because
“Instead of teaching programming, most schools w@hputer literacy curriculums
teachprograms Kids learn how to use popular spreadsheet, waydgssing, and
browsing software...basic skills [that] may make thaaere employable for the entry-
level cubicle jobs of today, but...will not help thexdapt to the technologies of
tomorrow” (p. 129). Teaching a piece of softwasethe subject of studyeates a
pedagogical space where “[d]igital technology beestie immutable thing, while the
student is the movable part, conforming to the seddhe program in order to get a good
grade on the test” (p. 129).

Hokanson and Hooper (2000) noted that “[m]edidnaagcomputers are
traditionally described and investigated as tolaég help to complete specific, pre-
ordained tasks such as the delivery or recordinghffrmation” (p. 548) and that this

understanding of computers prevails in educatidedia in this light, present a
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prepackaged, unalterable piece of instruction. ddgexample is the filmstrip. Content,
pace, organization, and goals are programmed teadmer proof textbooks.” Per
Hokanson and Hooper, when media are considerqulysas tools, changing media — for
instance, installing computers in a classroom -dpces no meaningful impact, apart
from perhaps efficiency. Hokanson and Hooper recendra shift in perspective from
seeing computers as a ‘tool’ to a ‘medium’:
A broader conceptualization adopts a definitiamfrbiology; a medium is a
condition that is conducive to growth. A “cognitiv@edium is one that provides
an environment for intellectual growth. Such atsiters our perspective of how
computers should be used in education, and focars#eir generative use.
Conceptualizing computing as a medium rather th@molachanges our notions of
how computers should be used in education. Thisoagf shifts the focus from
representative use (i.e. as a delivery systemgheigtive use for construction.
(Hokanson & Hooper, 2000)
This perspective characterizes Kylie Peppler's @@bnception of new media art
education, which goes “[b]eyond surface forays tetthnology (such as typing, word
processing, and web surfing)...encouraging desigruregting, and critiquing genres
that connect to youth culture” (p. 2119). Not belrgpolden to specific tools makes
students “computationally flexible” (p. 2126), extiing students’ new media literacy
into fluency which Peppler describes as “knowing how and wtigtig tools do not
meet current needs... [and] the ability to createtdloés that one can otherwise only
imagine.” This type of productive new media literas, for Peppler, at the core of new

media artistic practice, both in the classroom iarttie art world.
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While critical engagement with new media may lwe@ value in the practice of
new media artists, new media curator and art h&tdChristiane Paul (2011) noted that
contemporary arnstitutionsoften embody the same uncritical, instrumentas lvah
respect to digital technology as educational ingtihs appear to. She observed that
while “art institutions and organizations now commiyouse digital technologies in their
infrastructure—‘connecting’ and distributing thrdutiheir websites, Facebook pages,
YouTube channels and Twitter tours—they still plaogphasis on exhibiting more
traditional art forms that reference technologmature rather than art that uses these
technologies as a medium” (Paul, 2011, p. 102).

Lialina (2012), in her discussion of the changatiifude toward the “user” from
the perspective of commercial interface desigragscribed the increasing, designed,
alienation of users from their computers. Rhetdmeavement from the term “user” to
“person” entailed recasting users as busy peoplegoupied with concerns outside the
digital, whose “real jobs, feelings, thoughts, ietds, talents — everything what matters
— lie outside of their interaction with personahgauters” (para. 24). Citing a 2007 ad
for Adobe Dreamweaver wherein a designer opinet‘theave more time to do what |
like most — being creative,” Lialina noted that]h¢ message from Adobe is clear. The
less you think about source code, scripts, linkstae web itself, the more creative you
are as a web designer. What a lie” (para. 25). fff@soric casts coding as mechanical,
rather than expressive, “a working class skill ldteeklaying, which may as well be
outsourced to some poor nation” (Rushkoff, 201@,31.), and the line demarcating what
is “creative” and what is “mechanical’ is drawn fyrveyors of digital tools — those

discrete, opaque “apps” which purport to handleuthgeemly technical business of
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computing, affording users “freer” creativity. Ceagiently, the computer
metamorphoses from an intentionally “stupid” (ie gense that it can not, and does not,
make decisions on behalf of the user) multipurpusdiumto a more “smart,” opaque,
single-useppliance— or cupboard of such appliances (Lialina, 20H2ap36).

Peppler’'s (2010) above notion that fluency in needia arts involves the
transition from using tools to creating new toddsagilels the sentiment of New Media
Artist John Simon, Jr (2004):

“Why should an artist program? Are commercial safvtools not sufficient?

First, consider the models for popular programsrd\wocessors are based on

typewriters and graphics programs mimic paper, fgrand brushes. However,

what program is inspired by a flowing stream? ®heious reason, therefore, for
an artist or designer to program is to break thendaries of commercial tools.

Creative programming offers the possibility of aating your own

models...”(Simon, 2004, p. 46).

The ability to program, or at least to understdrelgrogramming behind the tools
and platforms one uses, can liberate the studeantist from the limiting design
decisions s/he interacts with, decisions that nekidebound and overly beholden to
other media (“paper, pencils and brushes”) at #peese of capitalizing on the particular
expressive potential(s) of new media. Typicallywewger, in both art and general
education, there is a tendency to remain withis¢haonfines, and to use new media
tools to teach traditional media skills.

The Use of New Media to Teach (Exclusively or Primdy) Traditional Media Skills
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Imagine a new art educator in a public school, Wa® just completed a degree in
painting, drawing, and printmaking, with a cer@imon in art education. While s/he took
a foundational ceramics course in school s/he badane any ceramic work since, and
has never personally operated a kiln. Howeverstheol's art room has a kiln — an
unfamiliar piece of technology — and the schoottscarriculum mandates at least one
ceramic project be completed each year. In megdhisgequirement, the teacher has two
options. One option is to move beyond her/his con@one, become acquainted with the
practice and theory of ceramics, and to concepmpect which capitalizes on the unique
properties of the sculptural medium. The otheoieetreat to the familiar, to draw upon
her/his prior experience, and roll out flat slabslay on which the students paint two-
dimensional designs.

While the latter project could certainly be rewagl{and could draw upon art-
historical antecedents like Persian tilework)t iivere the studentsinly ceramics
experience, or if all of their ceramics experienaese simply translations of drawing
and painting experiences, their encounter with nileelium would certainly be an
impoverished one. However, an analogous approahse be prevalent in art
education practice when it comes to utilizing digimedia. A lack of familiarity with
new media art prompts projects where studentsessaiulacra of non-digital artforms
(Lu, 2005, Ortegren, 2012) — paintings, photosptypphic layouts, and films, among
others. Like the above slab project, such worksleue value, and could be a component
of a student’s broader experience with the medBat.when such exercises, which don'’t
fully explore the properties of new media, compsgalents’ entire encounter with the

medium, that encounter is necessarily impoverished.
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To extend the above analogy into the realm of &ntauppose, in this art-
teacher’s world, a relatively small oligarchy chglproducing companies are producing
ubiquitous adobe housing in which most people regvdnd do business, and imagine
the advantages a student with a functional or eeffiknowledge of working and creating
with clay might have in such a world. The new mddrascape in which students, and
everyone else, find themselves is shaped by auwellasmall collection of private
interests (one of which is, naturally, named “Ad9band providing students with
critical and expressive new media literacies walldhthem to engage with, and shape, the
mediascape in which they live.

New medias a flawed label, of which Paul (2011) noted ft@] approximately
fifteen years of discussion, everyone seems toedtyed the term itself is unfortunate,
since it is not helpful in describing characteastor aesthetics of the digital medium” (p.
103). Digital artwork that had been called compat#r multimedia art, or cyberart
becamenew mediaoward the end of the twentieth century, adopérgrm previously
used for video, film, and sound art (Paul). Consadly, digital art labors under a term
ambiguous enough to make distinctions betweendtatiner media difficult, and loaded
enough that to make such a distinction immediatabts other works add media
connoting a value judgment and imposing a kindvol@ionary narrative to the history
of art. The term here is used as a conventionjradcawing the distinctions | do in this
section, | don’t mean to imply a hierarchy betwé&eaditional’ and ‘new’ media.

Paul (2011) acknowledged the problematic natutbeterm, but nonetheless
asserted a clear definition for new media art asrijgutable art that is created, stored,

and distributed via digital technologies and usesé technologies’ features as a
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medium. New media art is process-oriented, timethadynamic, and real-time;
participatory, collaborative, and performative; ratad, variable, generative, and
customizable” (p. 103). In creating this kind ofnkiostudents use the computer as a
transparent medium of expression, rather than agumptool.

Non-studio arts education has a similar tenden@ptech old teaching
methodologies in new mediated experiences. Typictilese pedagogical strategies fall
short not only of the potential of the new medilout are also inferior to the traditional
practice being emulated. Hokanson and Hooper (20€8€3ribe an activity where
students observe a virtual art exhibition in liédraveling to a physical art museum.
“The virtual experience is flat and electronic,owmisual, two-dimensional and mediated.
Students are removed from first-hand experiencenaigd the opportunity to see a
painting with real paint or to experience art ia ttontext of a gallery.” (p. 538). They
conclude that when “[u]sed to deliver the sameutstonal method, the potential of the
computer to extend human cognitive capability rermainfulfilled” (p. 548).

Hokanson and Hooper (2000) observed a similar tieAdnerican education
across all subjects, characterizing it as the ‘iappbn of existing instructional methods
to the new technology with subsequent disappoim@sglts” (p. 541), and connected it
to the general development of media in societyudléned by McLuhan. As a new
medium develops, prior media comprise its contezdrty films recreating stage plays
without capitalizing on framing and editing, eaidyevision transcribing radio plays, and
early video approximating film, etc. (McLuhan, 1964Dnly later does each medium
develop its own language, its own grammar and gymtad each has its own prejudices”

(Hokanson & Hooper, 2000, p. 541).
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Rushkoff (2010) framed this staggered media pra@jpesas a series of
inequitable cultural stages, where the common geophsistently have agency in media
forms a stage behind an elite, who enjoy produdiigeacy in the most contemporary
and powerful medium. For instance, “the printinggs in the Renaissance led not to a
society of writers but one of readers” (p. 13)pal/ an elite class could write and
publish books.

Finally, we have the tools to program. Yet we astent to seize only the

capability of the last great media renaissance,ahariting. We feel proud to

build a web page or finish our profile on a soaelworking site, as if this means
we are now full-fledged participants in the cybex. &Ve remain unaware of the
biases of the programs in which we are particigat@s well as the ways they
circumscribe our newfound authorship within theegetermined agendas”

(Rushkoff, 2010, p. 139).

By teaching students to create content in “traddlanedia” forms to submit to
and post on websites and platforms created by anegrers who function as de facto
gatekeepers and/or profiteers, educators prepadersss, as producers of culture, to
perpetuate this asymmetry.

One of the strengths of digital media is that migltimodal and can contain and
combine multiple prior media forms, including teixbages, and video (Peppler, 2010).
However, using new tools to create work that largahulates other media forms does a
disservice both to new media and to the form bsinghesized. Lu (2005) noted in her
study of pre-service art educators’ reactions gataliimagery that “participants saw any

CGAI [computer generated art image] sample thamised a traditional artwork as
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‘fake’...the CGAI painting was seen as lacking ‘tlease of life or reality. Participants
did not consider any other possible purpose forctkation of the CGAI painting, except
to mimic or copy the original” (p. 94). The imagdid not succeed as paintings in the
estimation of the participants, and their closenessaditional paintings perpetuated in
the pre-service art educators the notion thataligiedia primarily produce inferior
facsimiles of works done in other media.
‘Inherent’ Aspects of New Media that New Media ArtEducation Could Address

If using the computer as a tool to simulate othedia does not capitalize on all
of the potential strengths computers have as aumedf expression, whatre the
strengths or aspects that can be explored primarigxclusively in new media? A
number of researchers and theorists in the fiele laadressed this, and together provide
an array of conceptual and formal domains new madiaducation could explore. Reas
and Fry (2006) identify software’s “ability to preade dynamic form, process gestures, to
produce behavior, simulate natural systems, amdgjiate various media including sound,
image, and text” (p. 528). Paul (2012) identifiederal unique aspects of new media
aesthetics that challenge art audiences, inclugliogedural non-linearity, which requires
recognition that the work is self-constructing avad an animation or video loop, its
algorithmic nature, which requires a certain amaimgrogramming literacy to parse,
and its automation, which challenges traditiondlars of authorship.

A key element of new media artwork is the abitdycreatedynamic, procedural
models and forms, including simulatioofsreal-world processes (Jenkins et al., 2006,
Reas & Fry, 2006). New media artist and educatdabevin characterized software as

a “brittle but determined little piece of mind thadt only contains a model of one’s point
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of view, but actively works to impose that view thie surrounding environment. If
writing is a medium of thought, then software isagent ofwill” (Levin, 2004, p. 140).
New media not only expresses or contains a thobgitcan manifest that thought
dynamically over time. And the creation of dynamsystems can make salient for
students the “pieces of mind” present in the systand simulations they encounter in
culture, “developling] a greater systemic underdiag of the rules and procedures that
shape our everyday experience” (Jenkins et al§,2027). Procedural artwork exists
over time, but does not typically have a predefioedrse or ending, presenting a
challenge to artists and audiences accustomedite fime-based media like video loops
(Paul, 2012). Engaging with this non-linearity nraguire the cultivation of what Ng
(2012) calls “branching literacy,” which entailsdigd spatial orientation and the ability
to create mental models, concept maps and othasfof abstract representations in
hypermedial environments” (p. 1067).

Another prevalent aspect in new media artmakirigegase of appropriation,
collage, and remixJenkins et al., 2006, Ng, 2012). Jenkins et28l06) described
appropriation as “a process by which students lbgrtaking culture apart and putting it
back together...[T]his is not how we generally tabloat creativity in schools ...Our
focus on autonomous, creative expression faldifiesactual process by which meaning
is generated and new works produced” (p. 32). Ataeriyouth already incorporate a
great deal of appropriation in their independentlistenaking (e.g. remixes, mash-ups,
supercuts, anime music videos), in part becaustabigedia facilitate this form of

creativity (Jenkins et al., 2006).
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However, the typical school arts classroom doesaltome appropriated or
repurposed content, emphasizing a mythical originahd retreating from the difficult
ambiguity of ethics and creativity that appropoatentails. “[I]n doing so, they sacrifice
the opportunity to help youth think more deeply @thihe ethical and legal implications
of repurposing existing media content, and thegroftil to provide the conceptual tools
students need to analyze and interpret works pestiircthis appropriative process”
(Jenkins et al., 2006, p. 33).

Peppler (2010) noted that in her experience 1artigat begin with emulation
become more critical and original in their work ptiene, indicating that emulation may
just be one starting point for understanding newliafg(p. 2142). Jenkins et al. (2006)
also suggested that appropriation may provide sichifig for beginning creators, and
asserted that remixing involves the thoughtful eretive juxtaposition of materials
from disparate domains of culture.

Another key feature of new media is its abilitymi@ke connections between
multiple modalitiesincluding images, sound and print (Peppler, 20I8)tudents must
learn to sort through a range of different possibtales of expression, determine which
is most effective in reaching their audience amimmuoinicating their message, and to
grasp which techniques work best in conveying miation through this channel”
(Jenkins et al., 2006, p. 47).

MIT’s New Media Literacies developed an exercigealv asks students to tell the
same story across a range of different media, dctuconventional methods like
drawings and video, as well as using tools like &moint or instant messenger. “As they

do so, they are encouraged to think about what eashtool contributes to their overall
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experience of the story as well as what needsnairethe same for viewers to recognize
the same characters and situations across thesewvanedia” (Jenkins et al., 2006, p.
49). Lialina (2012) asserted that “General Purpiosehnology is the core of New Media”
(para. 36), describing a “general purpose user” who

can write an article in their e-mail client, laydheir business card in Excel and

shave in front of a web cam. They can also findag t@ publish photos online

without flickr, tweet without twitter, like withoulacebook, make a black frame
around pictures without instagram, remove a blagkné from an instagram
picture and even wake up at 7:00 without a “wakeatip.00” app...Such users
will find a way to their aspiration without an apputility programmed

specifically for it. The universal user is not gsuuser, not half a hacker. It is not

an exotic type of user. (para. 39).

The general purpose nature of digital media affoisks's the ability to flow between, to
combine, and tonisuse a variety of artistic media and digital toal§prding students the
“computational flexibility” (Peppler, 2010, p. 21pt engage critically with, and find
new artistic uses for, digital media.

New media artmaking also allows for multiple levefinteractivity, including
human-to-computer interactivity (Peppler, 2010hs ‘in the case of video games and
other forms of interactive art projects, the viewan have the unique experience of
interacting with and changing the display or thivay in which they are involved. This
involves a set of literacies and skills uniquehis medium” (Peppler, 2010).

Jenkins et al. (2006) citetistributed cognitioras a unique aspect of new media

literacies, embracing the use of thinking machioesfford more complex cognition and
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asserting thatit makes no sense to ‘factor out’ what the humamnbis doing as the
‘real’ part of thinking, and to view what the techogy is doing as a ‘cheat’ or ‘crutch”
(Jenkins et al., 2006 p. 37). While artmaking ddgset?) have its equivalent of a
calculator which can produce a solution with thelpaf a button, Paul (2012) has
identified the automation of new media art, andahwiguity of authorship it presents, as
a significant aesthetic challenge for audiencasesf media art, and Lu (2005) noted that
the idea that digital art is “created and conteblbgy machines, not humans” (p. 91)
contributed to a bias against digital art in preAse art educators. New media art
education can explore and clarify the relationdi@fween authorship and programming
of a piece, and articulate the different types ofkathe artist and software accomplish in
the execution of a new media artwork

Jenkins et al. also noted that “when calculatgiofif loaded’ onto the calculator,
the student is free to solve more complex problefps39). Students who use new media
solutions to automate time-consuming, repetitivenechanical aspects of their practice
afford themselves more time and mental and physitaigy to produce more ambitious
work. A more fine-grained understanding of the tietabetween authorship and
programming can help students draw their own diftns between the “mechanical”
aspects of their practice and the “creative” onather than allowing the tools they use to
make those distinctions for them (Lialina, 2012).

Jenkins et al (2006) identifiegliigment— the ability to evaluate the reliability
and credibility of different information sourceg3.44) as a key new media literacy.
While in and of itself, judgment is not an inherasesthetic component of new media art,

the type of critical engagement with media that meedia artmaking fosters can
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certainly incorporate and foster this kind of catity. “[S]tudies find that children

remain unaware of the motives behind the creatiamebsites, have difficulty separating
commercial from noncommercial sites, and lack tekiground to identify the sources of
authority behind claims made by website authorshikihs et al., 2006, p. 45). In creating
their own websites, new media tools, and platfoishslents can become more intimately
aware of the human motives and decisions that sthepearious media channels and the
information they present.

The New Medial Literacies project at MIT has deyeld a set of activities which
help students question representation of “truttd diction” in the contemporary
mediascape. Such activities include an image méatipo task where students find a
historic image, and alter it to change its meaniBg.manipulating images, students
become familiar with the ways images may be altésguersuade and influence”
(Jenkins et al., 2006, p. 46). While a fairly rudmary activity, this could serve as the
basis for a more complex exploration of how digiedia shape truth and reality.
Alienation of Teachers by New Media — Strategies fd&engagement

Of her role as Adjunct Curator of New Media Artgree Whitney Museum of
American Art, Christiane Paul (2012) said that “Mifsand my colleagues at the
Whitney are speaking different languages. It's v@rgllenging.” She (2011) noted that
there persists a “continuing disconnect betweenmewdia art and the mainstream art
world” (p. 105) on an institutional and audiencedle rooted in the unique aesthetic
challenges posed by new media art discussed above.

Art educators, typically educated in the tradiibarts and operating from the

context of this “mainstream art world” understarigiaye often alienated or intimidated
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by new media art practice. Li-Fen Lilly Lu (2008entified five common biases held by
pre-service art educators. By highlighting and adsiing these points of dissonance,
perhaps art educators can be made more comfoegagbging with new media.

The first bias Lu described perceives digitalesrbeing created and controlled by
machines, not humans. This bias reflects a fe¢fiagthe computer exerts a degree of
control over the creative process that inhibitsatiest’s free expression. The irony being
that, with respect to the above discussion of dpaeid pre-formatted thinking, that a
reluctance to engage meaningfully with digital neetiols leaves omaoresusceptible to
such control. Lu also described a bias that categ®digital artwork as “fake” and
“artificial” (p. 94), that asserts that digital adrk primarily consists of degraded
simulacra of other media. As discussed above, grhasis on those aesthetic properties
that are particular to new media can help educatiodsstudents to produce work that
stands apart from work done in other media and hvaddresses its own aesthetic
concerns. The third bias Lu described was thatdifficult to perceive expressiveness in
digital artwork, and the fourth was that artistsnid invest time in creating digital
artwork. As with the first bias, digital media’s higuity with respect to authorship,
particularly in the case of procedurally-generafgdgrammatic, or machine-produced
art, can make it hard to recognize the artist'dharthe work. By cultivating the same
literacies, discussed above, that reduce the gpafcitarious commercial software
systems, a similar transparency can be cultivaidd respect to new media artwork that
makes clear the role of the artist in the concepgind execution of the piece. The fifth
bias Lu identified was that artists create digi@work to “show off” the capabilities of

technology. Lu suggested this was the result dbmsanstructors showing students
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“how far artists can go” when working with compwé€p.96). The treatment of digitally-
created imagery in commercial and pop-cultural sghbke film and video games,
where novelty, power of hardware, and verisimiléwd simulation are emphasized,
likely influence this perception. Practice creatimeyv media artwork can introduce artists
and educators to different aesthetic ideals aniditiehs of success for digital artwork,
and possibly even develop an appreciation for thstnanship that goes into those
commercial digital images thate “showing off,” to a degree.

Many of these biases are self-perpetuating, astanséructor who brings these
assumptions with them into the studio will allovosle assumptions to shape their new
media lessons, and induce those same biases enssu®Rather than staking a position

” o

against “artificial,” “inexpressive,” “machine-madeigital art, asserting these biases
actually makes oneomplicitin the continued production of art that exhibitege
gualities.

Concern over an inherent generational disparitskdf and understanding with
respect to digital media also affects teachergudes toward technology. Rhetoric of
“digital immigrants” and “digital natives” has crea a false conception that educators
simply have nothing to teach young people about media (Ng, 2012). Educators,
however, can “engage them in critical dialogues liedp them to articulate more fully
their intuitive understandings of these experientessay that children are not victims of
media is not to say that they, any more than angtses have fully mastered what are,
after all, complex and still emerging social prees” (Jenkins et al., 2006, p. 12).

Particularly, if teachers are not operating unterrhodel of digital media as@ol but a

medium students’ prior familiarity with digital tools isf little consequence. A college
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student who has been painting since preschooltdbbestaught to wring new images
and types of beauty from paint, despite yearsdfrieeal familiarity with the medium.
Likewise a “digital native” can be taught to exgorew avenues of expression with

familiar digital media.

The incorporation of new subject matter into a stliay or curriculum
seemingly already “bursting at its seams” (Jenkinal., 2006, p. 57) also presents a
challenge to teachers of all subjects. Jenkint ebged that “[flor that reason, we do not
want to see media literacy treated as an add-gecduRather, we should view its
introduction as a paradigm shift, one that, likdtroulturalism or globalization, reshapes
how we teach every existing subject” (Jenkins, 2@06&7). A fundamental change in
thinking is in order. And while such a shift inntking and practice in the classroom can
be daunting, it can also be exhilarating. As Jolaedé& said, “Teaching can also be very
tedious. To regurgitate the same ideas at the sanomeon the same day of the week
during the same period of the year for the restair life is a form of intellectual torture”
(Maeda, 2004, p. 177).

In describing his early new media teaching at MifBeda celebrated the role his
uncertainty played in his development as a teacMrfirst class at MIT revealed my
own ignorance about teaching., and | treasurentieahory. | strive to achieve ignorance
in my everyday life. Ignorance, of course, meas amy discovery, whether large or
small, will go unignored” (Maeda, 2004, p. 214).g&aging with new media artforms may
entail immersion in ignorance, but if art educatas embrace that ignorance there’s a
good chance they will make numerous discoveriesitabeir teaching, their artmaking,

and their students’ relationship to contemporatjuce.
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Teacher and Student-Friendly Media for Creative Digtal Expression

A wide variety of hardware and software tools, pamgming languages, and
development environments for artists and studesats been developed and many are
freely available. Such tools include Processingnépameworks, Pure Data, VVVV,
Scratch, Hackety Hack, and ActionScript, each oicivlwas the subject of a presentation
at the 2009 Art && Code Symposium, a conferencéesasoncerned with “programming
environments for artists, young people, and theakss” (Levin, 2009). Any or all of
these tools could be used in concert in the newiaragts classroom, as “[r]ather than
dealing with each technology in isolation, we wodtdbetter to take an ecological
approach, thinking about the interrelationship agnalhof these different
communication technologies, the cultural commusitieat grow up around them, and the
activities they support” (Jenkins et al., 2006.,8)..Some of these tools have seen more
wide adoption than others, and a few have fairtgresive coverage and case studies in
the literature.

Scratchis a media-rich programming environment desigoei@dilitate the
learning of elementary programming skills in youggigners (Peppler, 2010). While the
platform does involve coding — reflecting John Maieq2004) assertion that coding is
one of the fundamentals of media art — studenBeppler’s (2010) computer clubhouse
didn’t identify their process as programming, iastéraming their expression in terms of
prior art experiences, experiences at home anchabs This may make Scratch an ideal
tool for students or instructors who want to engagée procedural aesthetics of new

media but are intimidated by programming. The Visiadure of Scratch’s development
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environment also lends itself to other key aesth@imponents of new media, such as
multimodality (Peppler).
Peppler (2010) described a notable Scratch proj@ct the computer clubhouse:

An example of work that can be found in this spaa@epiece of media art created

by an 8-year-old special education student... Thisgig particularly interesting

because the designer is unable to read or writerttegn emergent level but has
tied together several different modes of commuiaocaiimages, sound, and
animation) to create a personally meaningful andgutully communicative

project using a visual programming language (Pepp@L0, p. 2120).

A slightly more traditional programming to®rocessings a programming
language and environment developed by Casey ReaBamnFry (2006) for the media
arts communities. “It is created to teach fundamlsnaf computer programming within
the media arts context and to serve as a softvkateldook. It is used by students,
artists, designers, architects, and researchetsdoring, prototyping, and production”
(Reas & Fry, 2006, p. 526). Processing’s desiga ‘@®ftware sketchbook” facilitates
fast, iterative experimentation and explorationhvaimple visual and code ideas.
“Processing does not present a radical depantane the current culture of
programming, but re-positions it in a way thatésessible to people who are interested
in programming, but may be intimidated or not iested in the type of programming that
takes place in computer science departments” (Rday, 2006, p. 530). Processing is
used by students, as well as by exhibiting new madists, and is an example of a free,

entry-level tool that is also used at a profesditaeel.
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openFrameworksvas developed by Theo Watson and Zach Liebermémeof
Parsons School of Design to facilitate the teacbingsual programming concepts to
artists and designers in Lieberman’s classes (N@0@9). It is a programming
framework that is similar to Processing in manyeess, but has as its basis the language
C++ rather than Java, which affords it severalngjties and weaknesses that Processing
does not possess (Noble). openFrameworks, fomostas better equipped than
Processing to produce three-dimensional graphaseter it is less readily able to
display projects over the Internet (Noble). Prooesprojects are easier to run on a
variety of platforms and computers, but openFram&s/projects can make use of
powerful C++ graphics libraries such as Intel's @p¥, affording additional
functionality (Noble).

Pure Datais a visual programming environment created fer lmg sound and
visual artists, and based upon the physical “paghof sound synthesizers (Steiner,
2009). Just as electronic musicians connectedhaiched” discrete pieces of hardware to
create and modulate tones, Pure Data users comot@hgular boxes containing
numbers, variables, and simple blocks of code hwuirg lines between them and
constructing simple virtual machines that reserflble charts visually. While it lends
itself most readily to sound synthesis, Pure Dagdiso been used to make visual
interactive projects, provide the code behind extéve robotic sculptures, and to
procedurally generate soundtracks based on themws in a physical performance
(Steiner, 2009).

VVVV, like Pure Data, is a visual programming envirentrdesigned for artists

that uses a “patching” interface to construct paogg (Oschatz, 2009). VVVV is more
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explicitly designed for video performance and iflateon work, and can be readily used
for live processing and synthesis of audio andwi@@schatz). However, it can be used
for more simple creation of procedural images, taedenvironment for developing
programs allows the user to see the results af pinegram and any changes made to it in
real-time (Oschatz).
Conclusion

For the most part, students, despite their higblleengagement with
contemporary digital culture (Jenkins et al., 208&) only partial participants in that
culture, "hav[ing] access to the capabilities give them by others, but not the power to
determine the value-creating capabilities of thesnologies for themselves (Rushkoff,
2010, p. 14). A thoughtful education of new medimaking in schools, one that isn’t
hidebound by aesthetic or cultural biases impdir@a other traditions, one that
thoughtfully examines the potential of new medidoams and allows students to fully
explore that potential, and one that allows stuslemengage critically with a culture
shaped by programmers and in turn shape cultutetivdir own programs, could help
provide students with the cultural agency they rnedthve a voice in contemporary

visual culture.



Luke Meeken
30

References:

Burns, R.. (2004). Foreword. In J. Maeda (E@rgative Codédpp. viii-v). New York,
NY: Thames & Hudson, Inc.

Freedman, K. & Stuhr, P. (2004). Curriculum chafayehe 2 century: Visual culture
in art education. In E. W. Eisner & M. D. Day (BEdslandbook of research and
policy in art educatior{pp. 815-828). Mahwah, NJ: Lawrence Erlbaum ard th
National Art Education Association.

Greene, M. (1995Releasing the imagination: Essays on educationatteeand social
change San Francisco, CA: Josey-Bass Publishers.

Hokanson, B. & Hooper, S. (2000). Computers as itiovgmmedia: examining the
potential of computers in educatid®@omputers in Human Behavior, , 1537-552.

Jenkins, H., Clinton, K., Purushtoma, R., Robisdn]., & Weigel, M. (2006).
Confronting the challenges of participatory cultuhedia education for the 21st
century Retrieved from
http://digitallearning.macfound.org/atf/cf/%7B7E4BE0-A3E0-4B89-AC9C-
EBO07E1BOAE4E%7D/JENKINS WHITE_PAPER.PDF

Jorgensen, D. (2010). The digital, the virtual #melnaming of knowledgé&he
Fibreculture Journal(10). http://ten.fibreculturejournal.org/fcj-06 3etidigital-
the-virtual-and-the-naming-of-knowledge/

Kay, A. (1989) User interface: a personal viewBlrLaurel (Ed.),The art of human—
computer interface desigipp. 191-207). Reading, MA: Addison-Wesley.

Lanier, J. (2010)You are not a gadget: A manifesiéew York, NY: Alfred A. Knopf.



Luke Meeken
31

Lee, Y. (2011). Empowering teachers to create gt software: A constructivist
approach utilizing Etoys, pair programming and ¢tgm apprenticeship.
Computers & Education, 5627-538.

Levin, G. (2004). Is the computer a tool? In J. MaéEd.),Creative codd€p. 140). New
York, NY: Thames & Hudson, Inc.

Levin, G. (2009). Art and code: Programming envinemts for artists, young people, &
the rest of us-long. Retrieved October 13, 2012 from
http://flong.com/projects/artandcode/

Lialina, Olia. (2012). Turing complete us€@ontemporary Home Computingetrieved
October 18, 2012 from http://contemporary-home-cotimg.org/turing-
complete-user/

Lu, Li-Fen Lilly. (2005). Pre-service art teacimegative attitudes and perceptions of
computer-generated art imagery: Recommendationsrésservice art education
programsVisual Arts Research, 830), 89-102.

Maeda, J. (2004 Creative CodeNew York, NY: Thames & Hudson, Inc.

McLuhan, M. (2003)Understanding media: The extensions of nizerkeley, CA:
Gingko Press. (Original work published 1964).

Noble, J. (2009)Programming interactivitySebastopol, CA: O’'Reilly Inc.

Ng, W. (2012). Can we teach digital natives diditaracy?Computers & Education, 59,
1065-1078.

Ortegren, H. (2012). The scope of digital image imé@uart educationrComputers &

Education, 59739-805.



Luke Meeken
32

Oschatz, S. (2009, March). Pure D#&ART && CODE SYMPOSIUM_ecture conducted
from Carnegie Mellon University, Pittsburgh, PA.

Paul, C. (2011). New media in the mainstrearmodes, 11102-106. Retrieved from
http://artnodes.uoc.edu/ojs/index.php/artnodesiaftiew/artnodes-n11-
paul/artnodes-nl11-paul-eng

Paul, C. (2012, October). FEEDBACK: New media #@stdries. Lecture conducted from
Virginia Commonwealth University, Richmond, VA.

Peppler, K. (2010). Media arts: Arts educationdaligital ageTeachers College
Record, 118), 2118-2153.

Pinkett, R. (2000, April). Bridging the digital dde: Sociocultural constructionism and
an asset-based approach to community technologg@nchunity building.
Paper presented at the 81st Annual Meeting of therfcan Educational
Research Association, New Orleans, LA.

Reas, C. (2004). The language of computers. Inagdd (Ed.)Creative Coddp. 44).
New York, NY: Thames & Hudson, Inc.

Reas, C. & Fry, B. (2006). Processing: Programrfonghe media artsAl & Society, 20
526-538.

Rozin, D. (2004). Physical computing. In J. Maefid.], Creative Cod€p. 174). New
York, NY: Thames & Hudson, Inc.

Rushkoff, D. (2010)Program or be programmed: Ten commands for a digidee. New

York, NY: OR Books.



Luke Meeken
33

Scholz, T. (2004). It's new media: But is it aruedtion?The Fibreculture Journal3).
Retrived from http://three.fibreculturejournal.dgj/013-its-new-media-but-is-it-
art-education/.

Steiner, H. (2009, March). Pure Da#RT && CODE SYMPOSIUM.ecture conducted
from Carnegie Mellon University, Pittsburgh, PA.

Simon, J., Jr. (2004). Authorship, creativity, ade. In J. Maeda (Ed(reative Code
(p. 46). New York, NY: Thames & Hudson, Inc.

Vargas, J. A. 2010. The face of Facebook: Mark 2dokrg opens ud.he New Yorker
September 20. Retrieved from
http://www.newyorker.com/reporting/2010/09/20/10082 fact_vargas?printable

=true



