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The term “authentic™ has become something of a buzzword in
recent years when applied to educational interventions. 1t is ap-
plied loosely and inconsistently to a wide range of theorctical
and practical work. This paper argues that the concept of au-
thenticity should be analyzed more closcly. An analysis of the
literature on authentic education suggests that there are four
identifiable “kinds” of authentic learning: (a) leaming that is per-
sonally meaningful for the learner, (b) learning that relates to the
real-world outside of school, (c) learning that provides an oppor-
tunity to think in the modes of a particular discipline, and (d)
learning where the means of assessment reflect the learning pro-
cess. Each of these kinds of authenticity, on its own, has contra-
dictions and problems associated with it. The paper argues for a
“thick” view of authenticity, which recognizes that the different
“kinds” of authenticity presented in the literature are interdepen-
dent and mutually-supporting: we can not really achieve one
without the other. The paper then analyzes how, because of
their ability to support difTerent aspects of authentic learning si-
multancously, computational media are particularly well-suited
to support thickly authentic learning. The idea of thick authen-
ticity thus provides a potentially useful guide for educators try-
ing to design computational learning environments.
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In recent years, there has been an explosion in the number of articles in
the education literature on the subject of “authentic” education. In the Edu-
cational Resources Information Center (ERIC) catalog, for example, the num-
ber of English-language articles on authenticity rises from 40 to 50 articles
per year in the early 1980s to well over 250 articles in 1994. But despite (or
perhaps because of) all of this scholarly discussion of authenticity, there is
little consensus as to what the term really means. Articles about “authen-
tic”! education provide their own definition of the term (see, e.g., Engel,
1994). Definitions conflict, leading at times, to pointed debate among various
advocates of authenticity (see, Cizek, 1991).

In this paper we suggest that new media provide both an opportunity
and an incentive to look more closely at the concept of authenticity. Our
goal is not to present a comprehensive discussion of theories of authentici-
ty, or of new media and learning, or even of the relationship of new media to
authentic learning. Rather, our objective is to provide a framework for think-
ing about these issues, and hopefully a way to move beyond stereotypical
views of new media and authentic learning. In order to do this, we describe a
conceptual structure for thinking about “authenticity” in education; we then
use that structure to look at the role of new medi in learning.

This paper begins with an analysis of authentic education as represent-
ed in the general literature on education, including a typology of different
“kinds” of authenticity described in various articles. We then look at how
computational media can help create these different kinds of “authentic”
learning environments. We argue, ultimately, for a “thick” view of authentici-
ty, which recognizes that the different “kinds” of authenticity presented in
the literature are interdependent and mutually-supporting: we can not really
achieve one without the other. This suggests that because of their ability to
support different aspects of authentic learning simultaneously, new media
are particularly well-suited to support thickly authentic learning.

FOUR KINDS OF AUTHENTICITY.

This paper began in a research seminar in the spring of 1996. We were
discussing a series of articles on new media and authentic learning when it
became clear that the term “authentic” learning was problematic. In particu-
lar, we realized that different authors were using the term in different ways:
there seemed to be different “kinds” of authenticity that were perhaps relat-
ed, but that were used to argue for different interventions, different kinds of
tools, and ultimately for different educational goals.
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To get a sense of the conceptual space of “authentic learning,” we con-
ducted a meta-analysis of the literature on authenticity. In August 1996, we
searched for the terms “authentic” and “authenticity” in the ERIC catalog
producing a list of 2011 citations. From these 2011 citations, we examined z;
random sample of 100 articles and categorized each article based on the way
it used “authenticity.” There were four broad uses of “authentic learning”?
(see Figure 1) and in each category, we examined additional articles from the
ERIC catalog to form a more complete picture of the positions represented in
the original sample.

One immediate result of this inquiry was the observation that each of
these broad positions on authenticity described an alignment between some
aspect of pedagogy and some other important aspect of the educational ex-
perience (see also Engel, 1994). Different theoretical positions about authen-
ticity can thus be characterized by looking at the various things that are '
aligned with practice in authentic learning. As shown in Figure 1, authentic
learning can mean: {a) materials and activities aligned with the world outside
the class room, (b) assessment aligned with (what students really should
learn from) instruction, (c) topics of study aligned with what learners want to
know, and/or (d) methods of inquiry aligned with the essential practices of a
discipline. In this first section of the paper, we discuss each of these align-
ments (which we refer to as real-world authenticity, authentic assessment,
personal authenticity, and disciplinary authenticity)—as well as their peda-
gogical consequences.

References to Authenticity in ERIC
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Figure 1. The four types of “authentic education”
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Materials and Activities Aligned With the Outside

In real-world authenticity, the materials and activities of the learning cn-
vironment reflect or recreate some aspect of the world outside of school (or
outside of the learning environment more generally). The idea is that pcople
should lcarn by doing the same kinds of things that they will do in “real life”
outside of the environment in which learning takes place. So, for example,
authentic activities might ask students to investigate a “real” problem such
as thorium waste in nuclear power or Legionnaires disease (Stepien & Gal-
lagher, 1993). Real-world authentic activitics might use period music to cre-
ate a sensc of atmosphere for students as they study history (Lello, 1980),
use comic books to help students learn a foreign language (Williams, 1995),
or have students create a newspaper to learn writing skills (Denman, 1995).
In general, real-world authentic activity includes anything that works “to-
ward production of discourse, products, and performances that have value
or meaning beyond success in school” (Newmann & Wehlage, 1993, p. 8).

Assessment Aligned With What Students Really (Should) Learn From
Instruction

Authentic assessment has been the subject of heated and sometimes di-
vergent discussion in recent years, but one of the common threads that runs
through articles on authenticity in asscssment is that assessment should be
more connected to leaming. In particular, advocates of authentic assessment
argue that the things students do when being assessed (assessment tasks)
should be more like the things students do while learning (lcarning tasks;
sce, e.g., Shepard, 1989). There are several key theoretical points that sup-
port this position. Theorists argue that since assessment drives instruction
(the familiar idea that teachers “teach to the test”), we should ask students
to perform in assessments in the ways we want them to learn (Engel, 1994,
Shepard, 1989; Wiggins, 1989a). Advocates of authentic assessment argue
that one way to insure this alignment of learning and evaluating is to make
assessment part of the learning process itself—that is, to structure asscss-
ment so that students actually learn something while taking the test. These
idcas are contrasted with “traditional” assessment, which is (theorists argue)
characterized by decontextualised questions and multiple choice answers
designed to sort students rather than help them lecarn (Engel, 1994; Shepard,
1989). Instead, “authentic” assessment suggests alternatives that come under a
variety of names: performance, portfolio, and exhibition. (For a comprchensive
overview see Baron & Wolf, 1996.)
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Topics Aligned With What Learners Want to Know

Proponents of personal authenticity argue that students play a critical
role in determining whether an activity is worthwhile—and some theorists
claim that whether learners find an activity engaging and personally mean-
ingful is the only important measure of its authenticity. Myers (Myers, 1993),
for example, claims that “an activity, no matter how exciting, can be authentic
only after [students] own it personally,” and that “authentic” means some-

. thing that students think of as “real or genuine.” Thus activities that have

personal authenticity should challenge and empower students to exceed per-
sonal limits, as well as make a demonstrable difference in students’ lives. Ex-
amples of such activities include Lego/Logo activitics where students seek
to answer questions that arise for them as they encounter personally mean-
ingful problems (Lafer & Markert, 1994), or activities where students help de-
fine content and engage “in work they can honor” (Perrone, 1994). Personal
authenticity, in other words, argues that the educational significance of an
activity must be judged—at least in part——by its significance to the learner.

Questions and Methods Aligned With the Essential Practices of a Discipline

The traditional academic disciplines such as mathematics, history, sci-
ence, and language arts have been at the core of scholarly rescarch and dis-
course for hundreds of yecars. As such, they are a part of the intellectual
foundation and heritage of Western culture. Proponents of disciplinary au-
thenticity argue that “learning to think” means learning to think using the
tools and methods of these established intellectual traditions. Thus, stu-
dents should learn history by “making history” for themselves like profes-
sional historians (Kobrin, Abbott, Elinwood, & Horton, 1993), or tackle “en-
gaging and interesting questions” of mathematics in the same ways that
mathematicians do (D’ Ambrosio, 1995). In some ways, this sounds like real-
world authenticity: students learning about things that are real to profes-
sionals—in this case, professional scholars. The difference is that disciplin-
ary authenticity assumes the existence of coherent, academic disciplines
with rules of inquiry, and further assumes that students should learn to use
these tools for thinking in the way academicians use them. Students should
not only be solving problems, but that they should be doing so in ways that
build on the prior knowledge and intellectual tradition of particular disci-
plines (sec Newmann, 1991).
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Problems With the “Kinds” of Authenticity

Each of the kinds of authenticity described above has problems or is-
sues associated with it. Some of these problems are practical issues of imple-
mentation. But more revealing, each of the positions—when looked at in iso-
lation—nhas underlying theoretical problems and inconsistencies.

Some proponents of real-world authenticity, for example, take an over-
simplified or even cartoonish view of the real world in designing learning ac-
tivities. One author describes, for example, a classroom circus where stu-
dents juggle while calling out numbers, or count the number of elephants cir-
cling the room (Sprague, 1993). While it is true that a circus is an event from
the “real world” outside the class room, the activities described hardly seem
like they belong under the big top. Interventions such as this take elements
of the real world, but then distort them to present traditional content in a
new window-dressing. On a more philosophical level, the mere act of taking
parts of the real world and placing them within the classroom frame changes
their context and thus their meaning. Some theorists argue that the very act
of excerpting real children’s literature for basal readers, for example, distorts
the original stories (Reutzel & Larsen, 1995).

Authentic assessment has similar practical and theoretical problems.
The idea of authentic assessment has been co-opted and applied to tradi-
tional tests of student achievement, resulting in oddities such as “authentic”
science assessments where the teacher conducts a demonstration and then
asks students to explain what happened (Radford, Ramsey, & Deese, 1995).
The Michigan Education Assessment Program describes as “authentic” a
multiple choice test to evaluate students’ “attitudes and self-perceptions,”
“knowledge about reading,” and ability to construct meaning from texts, re-
porting the results on a normalized scale (Roeber & Dutcher, 1989). A more
fundamental problem is that forms of assessment that are authentic in one
domain may not translate as effectively to other domains as proponents
claim. For example, “portfolios”—a means of assessment used in the arts
world—can become merely collections of old homework papers when used
in other subjects. In general, it is not clear that one can apply the forms of
authentic assessment without also respecting the substance of what is being
assessed (see Cossentino & Shaffer, in press). It may not be possible to talk
about authentic assessment without also looking at the authenticity of what
is being learned.

Psychologists and philosophers such as Kohut and Heidegger describe
the idea of an “authentic self,” which suggests the idea of personal authen-
ticity has a solid theoretical grounding (Chessick, 1988). At the same time,
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there are a number of competing definitions of the authentic self in the litera-
ture on psychology and philosophy, including: (a) the ability to exist outside
of supporting social institutions and conventions; (b) the ability to feel se-
cure without external protection; (c) the ability to be integrated and cohesive
in the aspects of ones personality; (d) the ability to remain independent
within relationships; (e) the ability to act in accord with one’s own impulses
and values; and (f) the ability to be self-reflective (Chessick, 1988; Fenn,
1992: Havens, 1986; Heuscher, 1987). At the very least, more work needs to
be done explaining how each, any, or all of these meanings of authentic ex-
istence translates into the learning domain. In practical terms, students are
individuals with distinct likes and interests. It may be difficult to construct a
coherent curriculum that every student will regard as personally meaningful.

Finally, despite the long history of academic disciplines, there is not a
consensus as to what are and are not the essentials of the various traditional
ficlds of study. There are, for example, debates within the mathematics com-
munity about what is worth teaching and why, and arguments about the role
of proof in mathematical thinking and whether or not students should learn
formal proofs (Davis & Hersh, 1982; Simon, 1994). Similarly, Martin et al
(Martin, Kass, & Brouwer, 1990) argue that there is no single “authentic sci-
ence,” but rather a collection of perspectives for thinking about and evaluat-
ing scientific inquiry, including methodological, epistemological, falsifica-
tionist, personal, private, public, objectivist, historical, social, and techno-
logical. Saying students should learn “real” mathematics or “real” science is
not a reliable way to determine what should and should not be studied.

Towards a More Comprehensive Picture of Authenticity

The idea that authenticity is an important aspect of successful learning
experiences is certainly not new. Dewey wrote of the need to act “in behalf
of purposes that are intrinsically worthwhile” (Dewey, 1938), and as early as
1866, William Ware of the Massachusetts Institute of Technology was writ-
ing about the value of having students work on practical projects drawn
from genuine problems in the field of study (Ware, 1866). In more recent
years, the literature of education research and practice (as represented by
the ERIC database) has seen an increasing number of articles that refer to
authentic educational experiences. Interestingly, up until 1988, most of the
articles about authentic learning referred to language learning, particularly to
the use of authentic materials in foreign language learning. However, after
the publication of Archbald and Newmann’s Beyond Standardized Testing
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in 1988 (Archbald & Newmann, 1988) and articles by Wiggins in 1989 (Wig-
gins, 1989a; Wiggins, 1989b), the number of references to authentic educa-
tion rose dramatically (see Figure 2).
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Figure 2. The number of English-language citations using the word “authentic”
rose dramatically beginning in 1990

The idea of authentic education, as described by Wiggins and New-
mann (and later by others in an Educational Leadership issue [volume 51
number 5] in 1993 on Authentic Learning—see Newmann, 1991; Newmann &
Wehlage, 1993; Wiggins, 1993) was that education reform needs to focus on
helping students learn to develop disciplined habits of thinking (disciplinary
authenticity) by creating knowledge meaningful to themselves (personal au-
thenticity) in contexts that have meaning in the world beyond school (real-
world authenticity), and on the role that alternative assessments can play in
that process (authentic assessment). These theorists, in other words, pre-
sented a vision of authentic learning that combined the different kinds of au-
thenticity described above. There have been some interventions that man-
age to encapsulate this holistic view of authentic education (see, e.g.,
Schack, 1993). But judging from the literature on authentic education, work
has tended to focus on the different aspects of authenticity in isolation.

This suggests that an effective learning environment needs to be not just
“authentic” in one of the ways described in the literature (personal, real-world,
disciplinary, or authentic assessment). Effective learning environments need
to have all of the “kinds” of authenticity described by theorists. A success-
ful environment will have what we call “thick authenticity.” By analogy to
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Geertz’ well-known concept of “thick description” as description rich
enough in detail to make meaningful interpretation possible (Geertz, 1973),2
“thick authenticity” refers to activities that are personally meaningful, con-
nected to important and interesting aspects of the world beyond the class-
room, grounded in a systematic approach to thinking about problems and is-
sues, and which provide for evaluation that is meaningfully related to the
topics and methods being studied. In some ways, perhaps, this sounds like
it is merely common sense. But the number of articles that neglect one or
more of these aspects of authenticity suggests that the importance of thick
authenticity is a message that bears repeating.

The world beyond the classroom, grounded in a systematic approach to
thinking about problems and issues, and which provide for evaluation that is
meaningfully related to the topics and methods being studied. In some ways,
perhaps, this sounds like it is merely common sense. But the number of arti-
cles that neglect one or more of these aspects of authenticity suggests that
the importance of thick authenticity is a message that bears repeating.

NEW MEDIA AND THICK AUTHENTICITY

Discussions of new media and education often focus on stereotypical—
and we believe not very effective—views of computers and other new tech-
nology in learning. In particular, many proposed uses of computers for learn-
ing focus on doing the “same old things” but with new technology in place
of more “old fashioned” pencils, paper, and people. So, for example, most
“computer-aided instruction” programs aim to deliver traditional instruction
that is customized for an individual student using a computer: a kind of tech-
nological tutor (see Dreyfus & Dreyfus, 1986). Tests are increasingly admin-
istered by computer, but the tests themselves are not substantially different.
And debate continues about whether and when to allow students to use cal-
culators to solve problems (see Pea, 1993) without always acknowledging
that the deeper questions are about the nature of the mathematical problems
being addressed. When interventions based on views such as these fail to
produce dramatic results, critics begin to ask: “Do computers make a differ-
ence in education?” (see Papert, 1991.)

We believe that computers can make a difference, but only if they are
used to restructure the processes of formal learning in far more profound
ways. In this section of the paper we suggest that computational media have
the potential to create thickly authentic learning environments of the kind de-
scribed above—and in fact that these new media are particularly welksuited to
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Connectivity

As the title of The Connected Family (Papert, 1996)—Seymour Papert’s
book on computers and learning—suggests, the interconnectedness of com-
putational media has many important implications for education. Through
the Internet (and particularly through the World Wide Web), connccted me-
dia provide access to a public forum in which students can gather informa-
tion, discuss ideas, publish the products of their work, and participate in a
community of researchers and learners.

One cffect of this connectivity is to give learners a personal stake in the
lcarning process. Research suggests that in gencral students take pride in
the public presentation of their writing (see Brand, 1992; Holmes & Moulton,
1994). Several authors have argued that publication of student work on the
Web has positive effects overall, such as increased motivation and willing-
ness Lo engage in revision to produce a quality product (Guhlin, 1996; Mar-
ing ct al., 1996). This personal authenticity through connectivity is enhanced
by the creation of technologically-supported communities in which learning
takes place. In the CSILE project, for example, students use technology to
construct a database of shared knowledge and understanding (Rowley,
1994; Scardamalia ct al., 1987). The MOOSE Crossing project provides a
multi-user domain (MUD) where children can learn computer programming
skills through the collaborative construction of a virtual environment (Bruck-
man, 1994). In both of these examplcs, the presence of a community gives in-
dividual students a personal stake in the learning process: they are building
understanding with and for people they know.

In addition to providing a forum and a community for personal authen-
ticity, the connectivity of computational media offcr opportunities for stu-
dents to connect to the world outside the classroom—to provide real-world
authenticity to learning activitics. Web and desktop publishing give stu-
dents access to an external audience for their work (Guhlin, 1996; Maring et
al., 1996). Online databases and websites also make it possible for students
to rescarch topics that would otherwise be inaccessible. The connectivity of
new media provides access to information that is not available in many
school (or town) libraries—particularly on topics of interest to the communi-
ty beyond the school (sce Bilan, 1992; Papert, 1996, as well as the example
below from Coulter, 1997).

The conncclivity of computers supports disciplinary authenticity by
giving students access to experts in a ficld. This may be through a cognitive
apprenticeship model using chat rooms and listservs as students work with
experts to solve problems (Farquhar et al., 1996), or through emajl access to
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experts for online mentoring as in the Electronic Emissary Project (Sanchez &
Harris, 1996). Access to experts and to real-world data provide a natural com-
bination, so that students might, for example, pick a migratory animal and
track movements of a particular herd through a scason using rcsources
available on the Internet. Questions that arise about the data and its inter-
pretation can be directed to biologists and other experts who participate in
the research students are using (sce Coulter, 1997 for a more complcte de-
scription of such a project). Through such interactions, students can lcarn
how scientists frame and answer questions about animal behavior and eco-
logical systems.

Connectivity also supports morc authentic forms of assessment.
Projects such as CSILE that support the social construction of knowledge
do so, in part, by making knowledge construction overt. The process as well
as product of leaming is available for review, giving students an opportunity
to benefit from feedback on the process as well as the product of their learn-
ing (Scardamalia et al., 1987). Sprague argues that tangible products in gen-
eral are uscful tools for aligning learning with evaluation (Sprague, 1993).
Web pages or other digital products can similarly be the cornerstone of an
integrated process of learning and assessment.

Modeling

Another aspect of computational media that has been given increasing
attention in recent years is the ability of computers to provide a platform for
modeling complex phenomena in ecological, biological, physical, and social
systems. In some instances, students are given pre-constructed models that
they can explore by changing parameters and watching the results. Poten-
tially more transformative applications of computer modeling ask students to
construct their own models of the world around them.

From the point of view of personal authenticity, this latter use of model-
ing is particularly powerful. Simulation as a process of construction provides
learners with a sense of engagement in the model—they are invested in the
simulation as a product of their own work. This personal connection to a
model as a consequence of the construction process has been observed in
both physical and virtual simulations using computational media (Resnick,
Bruckman, & Martin, 1996). Bliss and Ogborn (1989) describe systems for
constructing models as “expressive tools,” suggesting that such applica-
tions give users the opportunity to explore their own understanding of a
phenomenon by making an external model of it. Work by Draper argues that
this expressive mode of learning gives students positive feelings towards
their work (Draper, 1990).
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For obvious reasons, computer simulations provide students with an
opportunity to explore complex phenomena that are not easily studied using
more traditional tools and methods. Students can construct models to ex-
plore social phenomena such as traffic flow, or biological systems such as
ant colonies and slime molds, with the tool StarLogo (Resnick, 1994a;
Resnick, 1994b). Students can create physics simulations using Logo Micro-
worlds (Papert, 1980; Papert, 1993) or SimCalc (Kaput & Romberg, in prepara-
tion; Kaput, 1996; Kaput & Roschelle, in press), or models of population bi-
ology and ecology using Stella (Doerr, 1996). Commercial software also ex-
ists whereby students can explore pre-existing models of a wide variety of
phenomena, from city management to evolutionary biology and geology
(see Starr, 1994). Modeling thus extends the learner’s reach into topics of in-
terest and importance in the would beyond the classroom.

This extension of subject matter through modeling also supports a dis-
cipline-based approach to learning. In general, modeling activities cut across
traditional disciplinary boundaries. But the process of investigating phe-
nomena through simulations has its own coherent theories such as systems
dynamics (Forrester, 1968), or decentralized thinking (Resnick, 1994a;
Resnick, 1994b). Modeling is becoming an increasingly important mode—in
some fields the dominant mode—of scientific inquiry, combining both syn-
thetic and analytic aspects of formal understanding (Hut & Sussman, 1987).
Modeling activities thus provide a way for students to learn about phenom-
ena within a coherent (albeit new) theoretical framework.

Finally, proponents of modeling as a means of understanding systems
point out that the process of constructing a model provides an external ob-
Ject that represents a student’s understanding of the phenomenon in ques-
tion. Some authors suggest that the external model can be interpreted as a
map of the student’s own internal model of the concepts in question (Coon,
1988; Webb & Hassell, 1988). In any case, the construction of a model pro-
vides a means for assessing a student’s work that is directly connected to
the processes of learning and production—and thus is an example of au-
thentic assessment (see also Doerr, 1996).

Pluralism

Computers provide a range of traditional and non-traditional ways of
representing and solving problems, making both old and new techniques
more powerful and more accessible. To put the matter more precisely, we
might say that computational media change the balance of power anfong rep-
resentations, creating new representations and making old representations
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more or less powerful (Kaput, 1992). For example, students can approach
questions in geometry using traditional Euclidean, pencil-and-paper meth-
ods. But they can also use a dynamic exploration tool such as the Geome-
ter’s Sketchpad, or a concrete application of differential gcometry such as
Logo. Problems in physics can be solved using equations like /=ma, or
though a modcl of the interactions of individual particles in StarLogo, or us-
ing difference equations and repeated iterations in a spreadsheet. Computa-
tional media create, in other words, a range of choices in representational
systems by making powerful techniques more accessible to students.

Turkle and Papert (1990) describe one consequence of this multiplicity
of representational options as “cpistemological pluralism.” They point out
that learners using computational media can approach problems in multiple
ways; so they can choose a style that is suited to their own particular cogni-
tive strengths. Without computational representations, some problems and
issues such as predator/prey interactions could only be explored using ab-
stract and formal methods of inquiry such as differential equations. But new
representations make it possible for concrete thinkers to approach such
problems in rich and meaningful ways, using, for example, difference equa-
tions embedded in a graphical modeling enviroriment such as Stella (sce
Pecterson, 1985). In this way, representational pluralism makes it possible for
students to find personal connections to subjects that they might not {ind
accessible using traditional media, thus supporting personal authenticity.

Access to a wider range of powerful representations also supports real-
world authenticity. New media make it possible for students to tackle “rcal”
problems and their attendant complexity and difficulty at a young age. And
in many cases, students can use the same tools that professionals use in ac-
complishing these tasks. Students can publish their own newspaper, news-
letter, or magazine using the same desktop publishing software that graphic
designers use (Brand, 1992). Alternatively, students can produce picturcs
using commercial image manipulation software such as Photoshop, or create
a animated features using MacroMedia Director. Recently, a group of stu-
dents used the Geometer's Sketchpad to produce a new publishable theo-
rem in Euclidean geometry (Litchfield et al., 1997). New media make it possi-
ble for students to engage with a wider range of expericnces that have mean-
ing beyond the classroom.

The relationship between representational pluralism and disciplinary au-
thenticity is somewhat more complex. The presence of new (and newly pow-
erful) representations challenges and changes our understanding of tradi-
tional disciplines. The K through 12 curriculum has been slow to introduce
film and media studies to students—offering instead English classes that fo-
cus on more traditional forms of litcrary expression (Paquette, 1996). But
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when so much information comes to students through visual media, the
power of television and video scem to demand a reevaluation of what it
means to be literate. Similarly, in mathematics education, theorists suggest
that mathematics in a digital age should be less about mastering the algo-
rithms of one representational system (pencil-and-paper computation and al-
gebra) and more about the process of re-representing problems in various
representational systems (Kaput, 1992). There are those who rightly point
out that as computers replace pencil and paper, intellectual pursuits will
change. But, as Davis and Hersh (1982, p 33) point out, “they arc wrong in
thinking that pencil and paper... [are] ideal, and that what replaces [them] is
not viable.” New representations challenge traditional disciplines; but in do-
ing so they force learners—and educators—to look closely at what it means
to think in a disciplined way.

Finally, pluralism in assessment grows directly from the idea of episte-
mological pluralism. The presence of many different means of representing—
and thus expressing—understanding means that students can demonstrate
their lcarning in a varicty of ways. Dilferent means of expression will natural-
ly be more appcealing to some students rather than others depending on their
learning styles. The representational pluralism of computational media makes
it possible to decouple a particular mode of representation from the assess-
ment of a student’s underlying understanding of a concept. I can show that
T'understand the historical significance of the Battle of Hastings in writing or-
through an interactive video presentation—my ability to express my think-
ing about a subject is not limited by my ability use one particular medium of
expression. On a deeper level, theorists argue that, in fact, the very notion of
“understanding” means the ability to express an idea in multiple ways (Per-
kins & Blythe, 1994): representational pluralism thus supports authentic as-
sessment in a very profound way by making it possible for students to re-
flect their thinking an a variety of symbolic systems.

Disclaimers

This section of the paper clearly does not provide a comprehensive
overview of computation and authentic learning. There arc certainly aspects
of computational media other than connectivity, modeling, and representa-
tional pluralism that can help create thick authenticity. Perhaps more impor-
tant, this look at computation and thick authenticity is incomplete because
connectivity, modeling, and representational pluralism are clearly not, by
themsclves, sufficient to create an authentic learning environment. Rather,
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the point of this section of the paper has been to explore how computational
media can be a powerful tool for the creation of thickly authentic learning en-
vironments. In at least three different ways (connectivity, modeling, and rep-
resentational pluralism), properties of new media can contribute simulta-
neously to important components of authentic learning (personal, real-world,
disciplinary, assessment). When used in appropriate ways, in appropriate
practical and theoretical contexts, computers can help create environments
for thickly authentic learning.

CONCLUSION

The term “authentic” has become something of a buzzword in recent
years when applied to educational interventions. It is applied somewhat
loosely and, as described above, inconsistently to a wide range of theoreti-
cal and practical work. Here we suggest that the concept of authenticity
should not be abandoned, but analyzed more closely. A more comprehen-
sive view of “authenticity” provides a potentially powerful framework for
thinking about new media and education—and new media in turn provide a
particularly rich context for authentic learning.

An analysis of the literature on authentic education suggests that there
are four identifiable “kinds” of authentic learning: (a) learning that is person-
ally authentic for the learner, (b) learning that is authentic in its relation to
the real-world outside of school, (c) learning that provides an opportunity to
think in the authentic modes of a particular discipline, and (d) learning where
the means of assessment are an authentic reflection of the learning process
itself. Each of these kinds of authenticity, on its own, has contradictions and
problems associated with it. We argue here for a “thick authenticity,” where
learning environments have all of these aspects of authentic learning: per-
sonal, real world, disciplinary, and assessment.

Computational media present both a challenge and an opportunity in
the creation of thickly authentic educational environments. On the one hand,
computers and other new media can help create learning environments that
are personally meaningful to learners, connected to the real world, theoreti-
cally sound, and where feedback is relevant to the learning process. New
media put powerful tools in the hands of students—making it possible for
them to research, collect data, study and search databases, and organize and
present their findings in more complex situations and more personally mean-
ingful ways than was possible 10 or 20 years ago. New media make it possi-
ble for students to deal with the messiness (and excitement) of grappling
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with compelling problems at a young age. Computers can be a useful tool for
educators looking to make learning more meaningful and more accessible to
students.

On the other hand, computational media challenge the dominance of the
traditional disciplines as the most meaningful and appropriate—as the most
authentic—ways of understanding the world. Computational learning envi-
ronments can provide students with personal connections to their work and
with ways of connecting their learning to the broader world. The connnec-
tivity of new media makes it possible for students to communicate with ex-
perts in various disciplines. But computers also let students think about new
problems and think about old problems in new ways, such as the investiga-
tion of complex systems and the creation of new means of expression. De-
signers of computational learning environments need to think carefully
about how students are going to receive feedback on their work that is rele-
vant to their learning process—and about how this feedback will help stu-
dents develop a framework of intellectual discipline for their work.

The idea of thick authenticity as the simultaneous creation of personal,
real-world, assessment, and disciplinary authenticity thus provides a poten-
tially useful guide for educators trying to design compelling and transforma-
tive learning environments—particularly environments that capitalize on the
potential of computer technology for learning.
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Notes

1. Throughout this article, we refer to information about the ERIC database
collected using the FirstSearch index in August 1996.

2. There were, of course, also articles (20% of the sample) that used “au-
thentic” in their more usual sense, outside the context of a specific kind
of educational intervention, as, for example, in “authentic Native Alaskan
Dance.”

3. Geertz’ concept of “thick description” has been used by other authors in
the context of education research (see particularly Goldman-Segall, 1989;
1991; 1977).



