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If a line drawn in clay can be said to mark
time, imagine all the different ways that line
can be created today. It can be scraped with
a fingernail onto the surface of moist
clay, leaving a trace of unevenness that
signifies the distinct touch of a human.
The line can also be incredibly exact,
when cut by a laser beam or by a 60,000
pounds per square inch (psi) robotic
water-jet cutting system.

Consider the state of ceramics today,
as our culture settles into the informa-
tion era. Those of us who work in clay
have more options than ever seemed 
possible. We can cut, engrave, and 
reproduce ceramic artworks robotically,
or we can enact age-old rites of fire by
hand-stoking a kiln for days on end. In
2009, the Museum of Art and Design in 
New YorkCity mounted a show called
“Object Factory: The Art of Industrial 
Ceramics.” The exhibition included
many European designers whose work
emphasizes “important technological 
advances in ceramic material.” Little evi-
dence of handwork was visible; design-
ers sliced, deconstructed,  and cleverly 
reassembled ceramic elements premade
by recognized manufacturers. These 
hybridized and reconfigured ceramic 
objects signal that digital technologies
are making their way onto the list of
tools available to artists and designers
who work in clay. Museum shows often
highlight previously established pat-
terns of artmaking. In 2006, I curated 
an exhibit titled “The New Utilitarian” 
at Lewis and Clark College, in Portland,
which examined the place of new tech-
nology in the ceramic arts. This exhibit

included a diverse group of artists, such 
as Bennett Bean, who established his
reputation in the 1980s making hand-
built vessels and then switched over 
to using a three-dimensional imaging
program to create strong and intensely
beautiful ceramic knives. Also included
were Garth Johnson, Gary Carlos, and
other emerging artists who have started
to use these digital technologies with 
intriguing results, as well as mid-career
artists such as Steve Thurston.

As computer-assisted technologies
emerge in our rapidly changing digital
landscape, we educators stand at a 
critical place. Our field of ceramics has
always been process-based and equip-
ment-heavy. In many studio art depart-
ments, the ceramics area has begun to
expand and merge with larger spheres 
of design and contemporary art. Given
this already-full plate for art educators
who work in ceramics, what are our 
obligations for adding new technologies
into our curriculum? Will these tools
become another option for creating
meaningful art and well-designed 
objects? Will these technologies prove
truly useful and be equitably available
to all students? How and where will
they fit into the current model of 
ceramic education? How do we weigh
and balance the value of hand skills in
this new mix? These issues are signifi-
cant and need to be discussed when 
creating future curricula in higher edu-
cation for all of the studio arts, not just
the ceramics studio. Digital equipment
and applications are significant tools 
for creating innovative artworks and
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demonstration examples in the class-
room. The following are some new tech-
nologies that could be integrated into 
a curriculum standing at the axis of 
ceramics, sculpture, and digital media.

digital ceramic printing
Paul Scott and Paul Wandless have both
helped usher in the renaissance of 
decals, silk-screening, and other printing
techniques currently in vogue in con-
temporary ceramic art. Scott wrote 
Ceramics and Print in 1994 and is a senior

research fellow in ceramics at the 
University of Newcastle, England. Paul
Wandless wrote the 2006 book Image
Transfer on Clay. Since the publications
of these books, new technologies are 
redefining the ceramic industry and are
making their way into university curric-
ula, especially in the United Kingdom.
Industrial processes able to print very
high resolution images onto ceramic 
surfaces now exist. One system is electro-
static laser printing, which is revolution-
izing ceramic decoration with its small
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environmental footprint, computer-to-
printer simplicity, and 600 dots-per-inch
(dpi) image resolution. Work is ongoing
in the development of ink-jet ceramic
printing, and a number of companies are
trying to solve the technical hurdles of
creating ceramic-pigment slurry ink sets
and specially designed drop-on-demand
(DOD) ink-jet printheads. Although no
widely available, low-cost ink-jet print-
ing device for ceramics has hit the mar-
ket yet, several contemporary artists 
are using similar systems. Minneapolis
artist Brian Boldon creates highly realis-
tic photo images using a four-color laser-
printing process that produces full-color,
high-resolution images at 600 dpi, which
is very near photographic quality.

rapid prototyping
Rapid prototyping is the automatic 
construction of physical objects using 
additive manufacturing technology
with ceramic materials as well as digital
printing. In rapid prototyping, 3-D mod-
eling software is used to design the form,
then the design file is sent to a printer
that outputs a three-dimensional object
made of powder and resin. Several inno-
vators, such as John Balisteri from Bowl-
ing Green University, have started to
experiment with using ceramic materi-
als in these printers and have fired them
with varying results (see the StUDIO pOt-
teR, Vol. 37 No. 1). there are also 3-D
scanners, which can capture the geome-
try of an existing form and create a com-
puter model that can subsequently be
altered and “printed.” Michael eden,
from the United Kingdom, has been
working with this process and achieving
remarkable results. his artwork is an ex-
cellent example of how a 3-D printer can
shape ceramics in a way that would be
nearly unattainable otherwise. 

laser cutting 
A water-jet cutter is a tool capable of 
slicing into strong resistant materials,
such as metal or fired ceramic, using a

high-pressure, high-velocity jet of water
or a mixture of water and an abrasive.
Another option is a 3-D laser cutter,
which works by directing the output 
of a high-powered laser beam onto the
material to be cut. the material then 
either melts, burns, vaporizes, or is
blown away by a jet of gas, leaving an
edge with a high-quality surface finish. 
I have been using a 3-D laser cutter on
the surface of glazed work, porcelain
bisque, sheets of acrylic, mirrors, and 
recently on flexible rubber to create my
own imprinting tools for working back
into the wet clay surface. 

cost factors and 
developing curricula
Many of these pieces of equipment are
costly, especially the water-jet cutter at
$20,000 to $40,000. In addition, they 
require regular service, and in school
settings student use can be problematic
to monitor. Funding needs to be allocated
for a technician to maintain and operate
the equipment. Like other electronic
equipment, the price will drop and the
technology will be refined as time moves
forward. the tools mentioned above
have already been introduced into many
industrial, interior, and product design
programs. I believe that these tools are
relevant and should be available to our
ceramic students on a limited basis, and
that within ten years many schools will
have rapid prototyping and 3-D laser
cutters in their art facilities. Now is the
time to carefully consider how we can
adapt, develop, and distinguish individ-
ual studio art programs. If we take time
to thoughtfully create exciting new 
curricula, we will usher in a melding of
realms, where handwork mixed with
digital tools will produce innovative 
ceramic art.

Folding these new technologies into
our current curriculum can be problem-
atic and complicated. having taught at
both state universities and liberal arts
colleges, I have observed that the impe-
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tus to change a curriculum is usually
pushed forward by the following factors:
a new, energetic faculty member; univer-
sity administrators with an agenda to
change the mission of the art depart-
ment; or an accreditation review on the
horizon. Usually the writing of new 
curricula happens across disciplines. Our
current model of studio education sepa-
rates out according to materials and dis-
ciplines. The painting, sculpture, and
printmaking areas, as well as ceramics,
have distinct sets of course maps. In the
past ten years many university programs
and art schools, such as the University of
Michigan, have merged formerly distinct
areas and organized the media into 2-D
and 3-D divisions. It is now common to
see ceramics and sculpture grouped 
together, sharing a curriculum and facil-
ity, with some benefits to both areas and
some loss for the individual media. With
the advent of computer-assisted technolo-

gies, which serve specific media areas,
art studios will require adjacent com-
puter rooms to facilitate the interface
between the technical and the applica-
tion processes. Additionally, there is the
possibility of cross-fertilization with
other media areas, such as printmaking
with digital ceramic printing.
At Florida State University, where 
I teach, we have acquired several new
pieces of equipment for a joint facility
called formLab, which will be shared 
by the art and molecular biophysics 
departments. We are still in the process
of determining which students will use
this equipment and where it eventually
will be housed. The final determination
will depend on the development of a
new curriculum to partner areas of
study. Our undergraduate students 
already have proposals to use the equip-
ment in formLab, yet only a handful 
can be accommodated. My suggestion 
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is to synergistically partner with other
faculty and departments, creating over-
lapping circles of interest and energy.
Using the formLab as a model, my col-
leagues and I have met and connected
with others in the university science 
community in order to collaborate and 
write grants, which ends up helping all
programs. This spring my BFA and MFA
ceramics students created installations
and wall pieces based on molecular
structures; these were installed in April
2010 on three floors of the molecular
biophysics building.

This particular system works well 
for the studio art program at FSU. We 
already have a strong interdisciplinary
model, which we call an “intramedia”
approach, meaning that students use 
any art medium that serves their ideas.
Ceramics has become one of many 
materials a student may choose to inves-
tigate. This encourages those who are
painters to work in clay and vice versa.
We have very few students who make
straight ceramic art; most use other 
materials alongside their clay work. This
has had a few interesting side effects.
The hierarchy of materials falls away,
and ceramics is considered as viable as
any other material. I do make a point of
acknowledging the contemporary craft
side of ceramics in my  classes so that
students understand that ceramics has 
a different material history. When visit-
ing artist Anne Drew Potter came to
campus this year, she pointed out the
importance of seeing ceramics in many
of the nonceramicists’ studios, conclud-
ing that to them it was simply another
valid material. I agree that this serves
our program well. It is easier to make 
a case for adding new technologies if
they serve multiple areas of a studio 
art program.

FSU’s studio art approach is but one 
of many existing models in higher educa-
tion. Currently there are a handful 
of universities and art schools in the
United States that teach a curriculum

using a platform of core ceramic classes
coupled with thematic programming.
The School of the Art Institute of
Chicago is one example; it offers an Ex-
treme Craft course and a Designed Object
class that uses rapid prototyping. These
thematic classes follow cultural trends
and mirror issues in contemporary art.
The thematic trends in our studio art pro-
grams are cyclical and based on the
aesthetic hierarchies that are fashion-
able. The problem seems to be finding 
a curriculum that provides a core foun-
dation and in-depth overview of ceramic
techniques while also exploring con-
temporary issues and leaving some 
wiggle room for students to independ-
ently make inventive work. When ad-
vanced information or a highly skilled
technique is needed, will these students
need to outsource the technical aspects
of working in ceramics to others?

Economies of scale will force many
schools to adopt interdisciplinary pro-
grams, pairing disciplines and specialties
together. In the United Kingdom, many
ceramic programs have been cut, and
others with PhD programs work with 
industry in order to defray costs. The
downside of this is a possible conflict 
of interest with corporate research and 
a lack of investment in undergraduate
education. The Royal College of Art in
London, which houses the Applied Art
Research-Ceramics & Glass School, has
an interesting phrase on its web site:
“The materiality of everyday life in a dig-
ital age,” which succinctly describes the
intersections taking place both within
and outside academia in England today.
Will this leap forward into a digital 
future create a backlash? I know that I
am not alone in the satisfaction I derive
from touching wet clay versus pushing
keys on my laptop. We need only look 
to the wood-firing explosion that began
in the 1990s and continues today to see
the desire for working directly with 
materials in real time. At the same time,
students and young makers are increas-
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ingly comfortable using the Internet as 
a tool for dialogue, sharing information,
and marketing. Blogs such as Crafttastro-
phe, Extremecraft, and Craftmafia, dis-
seminate information and provoke and
connect makers around the globe. The
blog Crafthaus has an ongoing debate 
on computer-aided design (CAD) versus
handwork, and another on rapid proto-

typing. I believe this is what the future
holds for our students. Those of us who
teach need to reflect, engage, distill, and
take these ideas into the classroom. I am
excited to see what our students will cre-
ate when they take their digital fluency
and reinvent ceramics in ways we can’t
begin to imagine.
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