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The U.S. Department of
Education has Tong relied on
technology corporations and
their models of telepresence
during national crises,
enlisting radio, TV, and now
digital platforms to facilitate
communication. The theory and
practice of how educational
technologies (or, edu-tech)
could be used as teaching

aids first emerged in the 1960s
amid the so-called cognitive
revolution.’ An early postwar
edu-tech precedent is NBC’s
tele-learning series Continental
Classroom (1958-63), which
represented a pioneering
collaboration between the

U.S. Department of Education,
U.S. Department of Defense,
and a media conglomerate as a
preparatory effort to enhance
science education due to the
Cold War arms race.?

During the current school
closures caused by the COVID-19
pandemic, enterprise technology
corporations—including Google,
Zoom, and Microsoft—have
become crucial business part-
ners to the public and private
education sectors. They

act as emergency mitigation
platforms, vital to the
continuation of learning and
the operation of the entire
educational infrastructure.
At the start of the pandemic
in the U.S., state-mandated
school closures affected at
least 50.8 million public
school students. The speed and
magnitude of these shutdowns
were unprecedented, but the
effects on students have varied
widely based on school dis-
trict and families’ financial,
logistical, and emotional
capacity to transition their
children to virtual or hybrid
learning enviornments. While
the belief in edu-tech as an
all-encompassing classroom
management system continues,
so does the inability of tech-
nology corporations to fully
acknowledge the existing
social and economic inequal-
ities in education. The
pandemic is also highlighting
tech companies’ resistance

to recognizing new problems
introduced by technology

that cannot necessarily be
solved with machines.

Through historical materials
and a newly commissioned work,
Classroom Arsenal questions
what is at stake in our

reliance on these companies
that mediate learning and
educational efficacy. While the
exhibition examines both the
explicit and implicit roles of
edu-tech within this current
paradigm of virtual learning,
Classroom Arsenal more broadly
concerns the overreliance

on technology corporations

to innovate the tools and
infrastructure needed for an
increasingly decentralized
and technologically dependent
student body.

Classroom Arsenal borrows its
title from Douglas D. Noble’s
1991 book investigating the
influence of military research
on postwar American public
education, framed within the
histories of computer science,
cognitive science, and artifi-
cial intelligence (AI).®

A public school teacher,
technology historian, and
computer programmer who
wrote extensively on edu-tech
policy throughout the 1980s
and ’90s, Noble was uniquely
situated to speak on both

the Tanguage of computers and
educational theory. In the
1980s, as blue-ribbon commis-
sions promising computer-based
education began to inundate
schools, Noble noted the almost
overnight heralding of
“computer literacy” as an
“inevitable basic skill,”
which he believed was a kind
of “ideological campaign.”

In Classroom Arsenal: Military
Research, Information Technol-
ogy and Public Education, Noblie
charts the darker contours of
the classroom from the view-
point of companies Tike IBM
and the Massachusetts Institute
of Technology, who were

using the classroom as a test-
ing site for military and tech
research.* According to Noble,
the classroom operates across
five functions, providing:

A stockpile of techno-
Togical paraphernalia; an
assemblage of people and
machines idealized as a
smoothly-running technolog-
ical system; a production
site for the manufacture of
human beings as species

of information processing
technology; a laboratory
for research on human
performance; and a locus

of legitimation and funding
for psychological research.?

In short, Noble identified

how enterprise corporations
view classrooms not as spaces
of learning that they wished
to improve, but rather as
sites of technological testing
on human subjects in a closed
system. Like Noble, this exhi-
bition questions the motives
of tech corporations when they
are involved in structural
changes that are made almost
overnight without consent

or community oversight. We now
know from the rocky trial-
and-error period of the last
year that the classroom 1is

a necessary site, and that
virtual learning implemented
on a massive systemic scale
exacerbates social issues that
cannot be problem-solved
through technology.

Organized at a heightened
moment when the concept

of the physical and virtual
classroom is being profoundly
reevaluated, Classroom
Arsenal presents three distinct
components that span the
epoch that gave rise to
educational technologies.
Spatially, the exhibition has
no intended chronology—it is
meant to be experienced like
a revolving door, providing
glimpses into one of the many
genealogies of technology and
education. The first gallery
acts as a historical portal,
exhibiting archival documenta-
tion from the 1964-65 New
York World’s Fair, including
the Hall of Education and

the pavilions of IBM and Bell
System—two telecommunications
corporations fundamental to
the development of the edu-
tech market. The IBM Pavilion’s
centerpiece was the newly
released 360 series computer,
while Bell presented the “see-
as-you-talk” Picturephone.®
These two technologies have
since become a scaffolding
for today’s virtual education.
Together, these materials
explore how the relationship
between educational and tech-
nological structures in our
own vexed moment emerged from
the Cold War anxieties of

the postwar period, and the
illusory promise of innovation
spurred by the period’s
enthusiasm for technological
change. Crucially, they also
show how innovations for “the
future” were designed by and
for a largely white, middle-
class, able-bodied user.

In the black box gallery,
Shawn Maximo’s (b. 1975) work
responds to the contemporary
edu-tech moment through a newly
commissioned immersive video
installation that imagines the
architecture of corporatized
education-scapes through real
and rendered footage. In
Untitled (Classrooms), Maximo
uses both real and CGI-rendered
footage to consider the
classroom as the progressive
hardware of the education
system, with students embodying
its ever-developing software.
The Tlast gallery presents
l1ittle-known photographs of
IBM’s computer hardware

by Erich Hartmann (b. 1922;

d. 1999), the company’s long-
time in-house photographer.
Taken in the Tate 1970s and
early ’'80s amid the rise of
digital computing, his photo
series Objects of Technology
poses an alluring yet ambiva-
lent faith in the Togic

of efficiency and innovation.
Hartmann’s photographs could
be interpreted as a macro-
examination of the literal
building blocks of “telecommu-
nications” and the complicated
components that compose these
perpetually “upgraded” devices
and consumer commodities.
Hartmann focuses on the power
of marketing and the aestheti-
cizing of technology, perhaps
as a way to conceal its

inner and outer workings.

COVID-19 has exacerbated
issues around educational at-
tainability due to racial and
economic disparities, which
affect access to everything
from stable internet and media
devices to physically and
emotionally safe places for
learning. At an inconclusive
moment and as the pandemic
perseveres, Classroom Arsenal
reflects on the histories,
protocols, and networks of an
education system influenced by
corporate interests, techno-
logical efficiency, and notions
of “progress.”

1. From the Victorian era onward, Western society considered education
to be an authoritative relationship between the input-output
of information (i.e., students as containers into which facts are
poured). The understanding of education then shifted to a more
student-centered approach, in terms of how children learn. In the
late 1950s as part of the cognitive revolution (also referred
to as the cognitive science movement), these educational interests
were explored alongside research led by scientists, educators,
and psychologists seeking to understand how knowledge is produced
and transferred, and through what means.

2. During the Cold War era, as the country prepared to build up
the population’s math and science literacy, and as the larger

“edu-defense” network for the space race was being developed,
Continental Classroom became one of the first instances of a TV
program being used as a country-wide teaching tool. This program

was, however, short-lived.

3. Douglas D. Noble, The Classroom Arsenal: Military Research,
Information Technology and Public Education (Abingdon, UK:

Routledge, 2018).

4. Other companies with intersecting military, technology, and
pedagogical agendas included Xerox PARC, the RAND Corporation,
Simuimatics Corporation, and Bell Labs. These activities were
part of the larger atmosphere of cybernetics, which focuses on a
systems theory that illustrates how biological systems can be



PHOTOGRAPHING TECHNOLOGY: Imperfections

In our lifetime we have passed from the Mechanical Age - in
which machines imitate and amplify the dexterity and strength of the
human body to perform useful material work - to the Electronic Age -
in which tiny electronic circuits perform some of the primitive
logical functions of the human brain - such as adding, sorting,
comparing and others - in very large numbers, at very great speed and
more reliably than humans do such repetitive work. Collectively this
is a technology in which machine systems are no longer controlled by
human beings directly, but by computers which are, finally, controlled
by human beings.

' Compared to the artifacts of the Mechanical Age the
photographing of electronic objects is complex and demands another
point of view. On first look, there is little to photograph: the
essential function of computers is the movement of electrons from one
tiny bit of silicon to another,invisibly. Once assembled, computers
are encased in arbitrarily painted bland boxes which reveal little of
the functions within. One sees a few lights flashing, one hears a hum,
a typewriter writes without a human presence...

It is only when one approaches the making of computers, and the
myriad of other components of modern technology, with the desire to
look beyond surface photographic description that interesting things
begin to happen: one discovers an order of physical scale quite unlike
that in the "real" world; one finds parallels between the (purely
functional) shapes of such esoteric modern objects as a micro switch
and contemporary sculpture; one begins to realize that, no matter how
mysterious or impenetrable may be the object before the camera or the
process by which it is being made, it still bears a profound family
relationship to other aspects of human creation and a corresponding
signature of imperfection. ; £ -

For reasons beyond the photographic I take comfort from the idea
~ of imperfection: it is evidence of the strong (and, if we are lucky,
: permanent) condition of any human endeavor never to reach a goal
completely. I am annoyed when trains are late, but I am afraid when
they are on time - without fail. i <

b

Erich Hartmann

Erich Hartmann, Photographing Technology: Imperfections, 71983. Typed
letter. Courtesy Magnum Foundation Archive.




ACKNOWLEDGMENTS

Thanks to Lauren Cornell, Ian Sullivan, and the
faculty and staff of the Center for Curatorial
Studies, Bard College (CCS Bard): Marcia Acita,
Nana Adusei-Poku, Amanda Bard, Bronwen Bitetti,
Ann Butier, Mark DelLura, Tom Eccles, Harry Jaycox,
Amy Linker, Hannah Mandel, Casey Robertson,
Ramona Rosenberg, Evan Calder Williams, and

Amy Zion.

Special thanks to the 2021 CCS Bard cohort, and
Max Wolf and Tamalyn Miller.

ARCHIVES AND RESEARCH

Special thanks to Lynn Maliszewski, Queens Museum,
New York; Pauline Vermare, Magnum Photos, New York;
Tal Nadal, the Brooke Russell Astor Reading Room
for Rare Books and Manuscripts, New York Public
Library; Rebekah Burgess, NYC Parks Photo Archive;
and Clara Bouveresse and Nadya Bair for their
research support on the work of Erich Hartmann.

Classroom Arsenal is curated by Candice Strongwater
as part of the requirements for the master of arts
degree at the Center for Curatorial Studies, Bard
College.

April 3-May 30, 2021

DESIGN

Erin Knutson with Serena Chen.

made predictable through technologies that control.

5. Noble, The Classroom Arsenal, 8.

6. Part of SAGE (Semi-Automatic Ground Environment), the world’s
largest computer project and the first air defense system, IBM and
Bell were joined by other organizations that built computer hard-
ware and software: Western Electric, MIT’s Lincoln Laboratories,
and the RAND Corporation, to name a few.



