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in cognitive processes for curriculum integration. These theories validate
art integration because integration is essentially about making connections
and projections. They help us to better understand the linkages between
learning and creating at their most fundamental level. These theories,
therefore, give us critical information to use in developing curriculum inte-
gration that is substantive.

Curriculum integration has many functions that are supported by
cognitive theory and constructivism. They are:

1. Curriculum integration highlights interior structures of and connec-
tions within disciplines. When the organization of a field of inquiry is
revealed, the ways in which the mind structures knowledge, and how
that configuration shapes research, practice, and attitudes are discovered.
In exploring the structural aspects of a discipline, students may come to
see that knowledge in a discipline is connected and ordered, and that
structure gives it coherence. This understanding could go further to
shed light on how new knowledge is created, connected, judged, and
built upon within a discipline. Students could come to understand that
these structures are necessary for development of all knowledge
including knowledge in the field of art.

2. Curriculum integration foregrounds the similarities between and among
disciplines by locating resemblances between knowledge, practice,
beliefs and assumptions in multiple areas of inquiry. When analogous
thinking is applied across disciplinary lines, connections are made,
inferences are drawn, and abstract concepts that connect areas of
thought are discovered. In constructivist parlance, correlating disciplines
expands learners’ understanding by bringing information from different
disciplines into the same schemata.

3. Cross-disciplinary study promotes transfer as it involves cross-context
applications of knowledge and ideas. Transfer, usually associated with
learning, has implications for creativity. When ideas are transferred or
applied from one area to another, recoding occurs and matters are
re-conceptualized. Curriculum integration, therefore, fosters creative
thinking. Martindale (1995) states, “Creative ideas often involve taking
ideas from one discipline and applying them to another” (p. 252). To
illustrate this point, he cites the ground-breaking insights of Hopfield,
the father of neural-network theory who developed his idea of neural
nets by applying concepts from physics, specifically the area of spin glass
theory, to cognition.

4. Curriculum integration also breaks down the barriers of categorization
that tend to limit understanding within a discipline. The prevalence of
structure has its downside. According to Ward (1995), an inflexible
and narrow disciplinaty structure can limit innovative thinking. Lakoff
and Johnson (1980) believe that new insights are generated and new
learning occurs when the boundaries of conventional categorization are
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broken. When this happens, the tenets of a discipline are seen differ-
ently; conventional categorization is disrupted, and new schemata are
necessarily created to accommodate new insights.

5. Integration also highlights the differences between disciplines. Bransford
et al. (2000) maintain that contrasting entities is an especially effective
strategy for teaching and learning abour the specifics of those entities.
“Appropriately arranged contrasts can help people notice new features
that previously escaped their attention and learn which features are
relevant or irrelevant to a particular concept” (p. 60). This is especially
true in interdisciplinary studies because different disciplines have their
own distinct elements and seeing these particularities in relationship to
those of other disciplines puts them in high relief.

6. Integration of art with the academic curriculum is especially good for
highlighting the learning modalities of ‘weaving’ and ‘spinning’ because
of the special nature of art images and the recursive character of the
art-making process. As mentioned before, weaving constructs abstract
concepts through linkages, and spinning takes them further. In
education parlance, weaving is ‘integration’ and spinning is ‘extension.’
As for weaving and art, interpreting the world through visual images is
a combinatory act of connecting the conceptual to a tangible, visual
representation of it (Ricoeur, 1991). Weaving also occurs in art when
images are juxtaposed on a picture plane, in a three-dimensional object
or in a time-based series of images to create meaning.

Making art also lends itself to runaway learning or spinning. Spinning
in art-making is particularly significant because the creative process of
making art lends itself to evolving, recursive learning. Artmaking
promotes imaginative play with concepts and whimsical projections of
abstractions onto new contexts. Students can literally run away with
ideas in their art, apply them to fantasies, and learn through imaginative
inference and projection. Spinning is extended and expanded when art
is integrated and the focus of the spinning includes not only art, but
areas outside art. All of this implies that artmaking is essentially a
learning process that spans the entire continuum between learning and
creativity.

Art Images: Visual Representation of the Mind

Mental processing seems so abstract and intangible that addressing it
with students is a daunting task; it usually lies outside the common
discourse in art education classes and beyond the normal purview of our
students. But understanding the way people think, learn, and create is
important for learners, for artists, and especially for art educators.
Bransford, et al. (2000) agree. They refer to consciousness of one’s mental
processing as ‘metacognition’ and state that the literature in learning
science stresses the significance of metacognition in understanding and
transfer. Fortunately, the images of art can give us clues to mental
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processing. They can make cognition, learning, and creativity accessible,
viable subjects for our classrooms and help our students to achieve and
practice metacognition.

Solso writes of the connection between art and mind and sees the value
of art in illuminating this connection,

Art is a reflection of the inner structures and the perceptions of the

mind of the artist and the art viewer ... For in art—especially art

that appeals to universal principles of perception and cognitive orga-

nization, and resonates sympathetically with the inner neurological

| structures of the brain—we can discover the salient facts necessary
| to formulate general laws of the mind and the often elusive relation-
ship of the mind with the external (electromagnetic) world. (Solso,

1994, p. 49)

Barbara Maria Stafford (1999) examines the connection berween mind
and image from a visual culture perspective. She agrees with Ricoeur
(1981) that consciousness is essentially pictorial. For this reason, Stafford
argues that consciousness finds its truest expression in art.

The visual arts, as especially high order forms of envisioning, make

an elusive personal awareness substantially real in an external

realization. They help us understand the myriad modes by which

people endlessly modify and reuse elements available to them.

(Stafford, p. 138)

Stafford agrees with connectionist models in cognitive science that the
mind wotks in combinatorial ways. She proposes that abstract ideas and
consciousness itself are generated in the mind through a process of
‘collaging’ or juxtaposing of images, experiences and ideas. “Collage as a
process of transforming ephemera by cutting and pasting them to momen-
tarily stable configurations, continues to be a particularly effective technique
for capturing the chimera of consciousness in action” (Stafford, p.146).

Stafford’s use of the art term collage to describe how the mind works,
emphasizes the connection between art imagery and mental processes.
Many of her examples (Picasso, Braque and Gris) are taken from early
20th-century Europe when collage first appeared in art. These eatly works
are clear examples of collaging, as they are literally constructed of found
images juxtaposed on a picture plane. As such, they herald later artworks
that may not be actual physical collages but are created by conceptual
collaging.

In contemporary, postmodern art we find clear examples of collaging
as a common and effective strategy for amplifying ideas, framing reality
and revealing the workings of the mind. Artists Mark Tansey, Thomas
Grunfeld and Mark Dion, for example, have produced many images that
embody collage. Their images are especially useful for educators because
they are noncoalescent images (Stafford, 1999). Stafford finds noncoales-
cent images particularly revealing.
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Types of images that conspicuously do not blend their elements are
especially effective in demonstrating the rules governing the brain’s
connectivity, how it is able to activate many discrete areas possessing
specific functions and juxtapose them into a larger coherent pattern.

(Stafford, p. 144)

The artworks of Tansey, Grunfeld, and Dion are also significant
because it is in them that theories of learning and creativity from cogni-
tive science, metaphor theory, curriculum integration and postmodernism
come together.

First, these works provide visual representations of many of the ideas
about learning and creativity put forth in cognitive science discussed
above. They not only embody these ideas, they do it in very conscious
ways. The areworks of these three artists represent a propensity toward
self-awareness (metacognition) that predominates in much contemporary
art. Their work, for that reason, makes insight into the creative process
accessible.

Second, these artists use metaphor in their work. Their images overlap
to reveal conceptual connections and the juxtaposition compels viewers to
see one image in terms of another. In doing so, the artists create insight
and meaning.

Third, in regard to curriculum integration, the works of these artists go
beyond interdisciplinarity (depicting subject matter in science), using
collage to go deeper to reveal underlying concepts. We see here that
collage, because it connects at the conceptual level, is truly integrative.

The specific images discussed in this article integrate or collage art and
science. This is a particularly productive area of integration because art
and science represent primary fields of inquiry with a common core—
curiosity and a will to know and understand. They are fields in which
epistemology coincides with aesthetics (knowledge and meaning reside in
form and configuration) and the world is constructed through observa-
tion, questioning, experimentation and imagination. Juxtaposing these
two areas can shed light on the internal workings of the mind and its ways
of constructing reality. Since the connections between art and science are
located at such a deep and elemental plane, exploring their connections
can take curriculum integration to its deepest level.

Thomas Grunfeld

Thomas Grunfeld aligns art with science in ways that capture our
attention by disrupting our expectations. His Misfit (St. Bernard), (1994)
is an animal with the head of a sheep and the body of a St. Bernard
reclining in a vitrine. Although Misfit (St. Bernard) is noticeably syntheric,
it has a disturbing reality to it—perhaps because it is constructed of real
animal parts. This creature is one in a series of hybrid animals begun in
1989 in which Grunfeld combines disparate parts of preserved animals to
create new fantasy creatures. These animals recall the European tradition
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Thomas Grunfeld, Misfit (St. Bernard), 1994. Taxidermy, plexiglas, and
wood vitrine. Courtesy of the Arnot and Michael Janssen Gallery.

of collecting, stuffing, and displaying animals in natural history museums.
In this way, they connect the latest technology and research in genetic
engineering to earlier efforts in science to control nature.

Grunfeld also gives us clues to creative process in both art and science,
especially synthesis or combining existing entities to create new inven-
tions. Grunfeld’s synthesis is essentially collaging as understood by
Stafford (1999) and bisociation (Koestler, 1990). Grunfeld’s collage
process is particularly clear in these animals because it is embodied in two
disparate and discrete noncoalescent parts that join together to generate
each new entity. Each new creature resonates with many associations.
Therefore, Grunfeld’s hybrids also have a runaway quality; they embody
the question “What if?” and each of them suggests a creation myth and a
life of its own.

Mark Dion

Mark Dion merges art and science in his artwork by mimicking
research practices, organizing principles, and conventions of display used
in the natural sciences. For this reason, his work makes clear connections
between art and science and provides good examples of deeper interdisci-
plinary cross-pollination.
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Dion’s work also alludes
to the ways we think.
Many of his installations
involve collections of
objects displayed according
to categories and therefore
hint at how the mind orga-
nizes what it encounters.
This connects Dion’s work
to the theories of catego-
rization professed by Lakoff
and Johnson. Also, there is
a direct link between the
work of Dion and Stafford’s
notion of collage. We see
this especially in his work,

Cabinet of Curiosities
(2001). In this piece, Dion Mark Dion, Cabinet of Curiosities, 2001.

With Robert Williams. Courtesy of the artist.

updates the tradition of the
17th- and 18th-century
‘cabinets of curiosities’ or
wunderkammer, in which artifacts of all sorts, both natural and human-
made, are displayed together as objects of wonder. These cabinets are
especially significant in that they represent an intersection between art
and science at a pivotal time when curiosity and observation commingled
with obsessive accumulation and aesthetic display (Stafford, 1999,
Mauries, 2002). Analysis of these artifacts individually reveals them as
objects that embody ideas. The natural objects exemplify natural patterns
and laws; the cultural objects represent ideas about human life, particu-
larly spirituality, ethics, and reason. In juxtaposing natural with cultural
objects, we can see that these objects are conceptually related and intuit
how many human concepts, beliefs, and aesthetics were derived from
observation of natural forms, patterns and relationships. These
Enlightenment-era collections were, according to Stafford, physical mani-
festations of the collaging processes of the mind; they revealed how the
mind juxtaposes phenomena and creates narratives and concepts through
relationships. Cabinets of curiosities are also metaphorical representations
of schema-mixing. The mind is represented as a large cabinet with shelves
and files for different categories of objects. Often the placement in these
cabinets is informal or quite casual and the objects escape their categories
to create new relationships and new concepts.

Dion’s Cabinet of Curiosities (2001) is a particularly postmodern closet.
It is filled with an arrangement of natural specimens such as bones, skulls,
shells, and preserved animals that one would find in the traditional
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wunderkammer. On the top shelf, however, is a collection of mass-
produced items from contemporary popular culture. With the inclusion
of these pop-culture icons, Dion puts a modern twist on the
wunderkammer tradition by replacing the relics of Enlightenment Europe,
such as portraits of Greek gods, tools, and globes with the artifacts of
today. Dion’s ironic commentary lies in the parallels and contrasts he
draws between the historical icons of western Furope and the mass-
produced images of contemporary popular culture. In using these ‘relics,’
he reveals the contemporary mind as a descendent of the Enlightenment
mind with its tendency to collage or blur the boundaries between nature
| and culture and its practice of deriving ideas and meaning from the
objects that surround it.

Mark Tansey

The work of Mark Tansey is especially noteworthy as combinational
imagery created through juxtaposing distinct images. These works bring
together disparate images that make peculiar, surprising, and often
profound sense when placed in proximity with each other. Tansey is a
painter. He does not collage in the conventional art sense—physically
cutting and arranging images or organizing objects and parts to create
juxtapositions—but he collages in a conceptual way, selecting images and
juxtaposing them in his paintings. Tansey’s collage process is particularly
self-conscious; he often uses a wooden table he constructed of three
rotating concentric circles, each with a multitude of tiny lines of text radi-
ating from the center. In spinning these circles and noting how the texts
line up when the circles stop rotating, Tansey generates endless random
combinations of ideas. This process of arbitrary juxtaposition makes
Tansey’s work particularly deliberate and metacognitive. His images also
echo runaway learning because they evolve through a process of pushing
the combinations beyond the initial synthesis through to their logical or
illogical conclusions.

Tansey’s subjects are often the history of art, literature, and philos-
ophy, but Tansey also touches upon science. The Enunciation (1992)
depicts Marcel Duchamp, the father of conceptual art, sitting on a train
observing himself as Rrose Selavy, his feminine alter ego, passing on a
train going in the opposite direction. This image references Einstein’s
legendary epiphany, which took place on a moving train and led to the
Theory of Relativity. Tansey recreates the train scenario as an archetypal
collaging experience. In so doing, he creates an analogy between
Duchamp’s groundbreaking ideas, which led to conceptual and perfor-
mance art, with Einstein’s work in physics. On a deeper level, Tansey is
also suggesting that ideas, even the truly momentous ones, are generated
by the combinatory process of collaging. Tansey reminds us that this
collaging strategy works in both art and science—and it is the engine that
generates new understandings and ideas, especially when the artist or

238 Studies in Art Education

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



A Case for Curriculum Integration

Mark Tansey,
8 The Enunciation, 1992.
Oil on canvas,
84 x 64 inches.
Courtesy Gagosian
Gallery. Photograph
by Robert McKeever.

scientist runs away with the idea generated through collage, weaves or
connects it to other ideas, sees its implications, and ‘spins’ a new trail.

Implications for Art Educators

To teach authentically about art and postmodern concepts, we must
employ an approach to teaching and learning in tune with postmodern
principles that works in a pedagogically sound way. I believe that substan-
tive art integration is such a pedagogy because it offers a conceptually-
based approach to exploring contemporary ideas while promoting
learning, understanding, and creativity. Developing and implementing
substantive integration is a challenge for art educators. Cognitive science,
metaphor theory, and postmodern art provide information and ideas that
can facilitate this endeavor. Cognitive science and metaphor theory give
us clear descriptions of learning and creative thinking that help teachers to
recognize these processes when they occur in student work, and to design
integrative curriculum that catalyzes and nurtures these processes.

A central tenet of learning and creativity theory is that learning and
creativity are essentially connection-making. Consequently, teaching is a
practice of making connections or helping students to make connections.
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Connectionism and constructivism challenge teachers to re-conceptualize
their practice and role—not as mere distributors of information or
trainers of skills, but as connection-makers who ‘weave’ nets between
disparate areas of knowledge. Learning and creativity also involve projec-
tion and inference. Therefore, art teachers must see themselves as ‘spin-
ners’ who pose questions that challenge students to take things further,
follow ideas, and mine their implications. The concepts of ‘spinning’ and
‘weaving’ are at the core of art and they are amplified and expanded in
curriculum integration.

Postmodern art helps us in developing integrative curriculum by
providing insight into the nature of substantive integration. Rather than
understanding integration as simply using art to explore and communi-
cate ideas from other disciplines, these works suggest that integration is
actually a form of cross-disciplinary collage-—a juxtaposition of discipli-
nary elements that reveals or generates connective ideas.

Ideas become the focus when elements (subjects, information, stories,
objects and images) are collaged. The primacy of ideas is one of the signif-
icant lessons that integrative study and postmodernism bring to art educa-
tion. In highlighting ideas, integration encourages art educators to
include conceptual strategies in their art lessons—to integrate ideas and
conceptual processes with techniques, materials, and visual form and to
make the vital connection between visual images and ideas.

Postmodern art also presents clear images from which to teach about
idea-generation and creative process. When these images are viewed
through the lens of cognitive theory and metaphor theory, we can better
see the conceptual processes of collaging, weaving, and spinning behind
them. Analysis of these artworks can help students become aware of their
own conceptual processes in image-making, and to utilize that knowledge.

Above all, postmodern art images provide catalysts for development of
substantive curriculum. Mining these works for the concepts they harbor,
linking them to related contexts, ideas, and images, and connecting them
to the mental processes they embody are ways to generate ideas for art
exercises that engage students in thinking, learning, and image-making in
substantive and integrative ways. This approach necessitates applying
similar imaginative processes to curriculum development and teaching as
those postmodern artists use in their work—connection, projection, and
conceptual collage.
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