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LEARNING AND
COMMUNICATION

Active Learning is, in essence, participatory learning, which integrates the
learner, learning content, and the access tools. In the purest form of active
learning, the learner inevitably loses awareness of the tool and ultimately
becomes absorbed in the learning content, the objective of one’s learning.

Multimedia systems have made a presence in the classroom, the work-
place and the home. However, contemporary tools separate the learner
from the learning content. They provide surface level access to the
content. Therefore, in order to unite the learner and the content through
appropriate access tools, we, as multimedia researchers and as designers
of multimedia documents, will need to re-“vision” multimedia tools for
active learning.

Therefore, we use the term active learning to mean learning systems

that provide the learner with “deeper” access to the learning content, as

well as appropriate interaction modes that bridge too/ and content.

Multimedia documents are becoming
commonplace in the work-place, the class-
room and the home. While modern multi-
media tools have provided learners with
increased access to vast quantities of
information and improved display media,
they have not improved the qualitative
dimensions of learning.

One of the central goals of active
learning research is to explore tools and
processes that will improve the gualitative
dimenaions of learning — tools which, as
defined earlier, provide the learner with
“deeper” access to the learning content, as
well as tools which provide appropriate
interaction modes that bridge too/ and
content. The qualitative dimensions are
intimately related to the communities of
practice in which the learning is situated.
Tools must reflect the subtle values of a

community.

TRADITIONAL CULTURAL
LEARNING MODELS

Today, the learning spectrum consists of
experiences ranging from modern multi-
media information presentation systems to
the live experience of learning under the
tutelage of a traditional master in the
master-student apprenticeship.

An average multimedia information
system is concerned mainly with the trans-
mission of facts. Underlying the present-
ation of facts is a model of learning which
considers learning as a process of informa-
tion transfer between teacher and student.
Here the learner is dormant, passively
receiving the content through symbols,
diagrams, classrooms, or syllabi. The
transfer model is by definition limited, as it
addresses symbol-making and manipula-
tion activities, and leaves out experience in
the world.




Figure 1.
The Electronic Sketch Book
of Tibetan Thangka Painting

A Russian student and an
American student explcre the
Electronic Sketch Book of
Tibetan Thangka painting
installation at the Asian Art
Museum of San Francisco. By
pointing at and touching
elements of the painting called
Thangka to play back short
video recordings, they use the

imagery of the painting to
explore its process of creation,
its use in Tibetan life, and its
symbolic meaning.

Cultural artifacts, like the
Thangka painting outside its
cultural milieu in a museum,
are by themselves unintelligi-
ble to the museum-learner.

The Electronic Sketch Book
resituates the Thangka in
Tibetan cultural practice and
illustrates interrelationships
between artifacts and
composition-process, myth,
ritual, physical setting. The
multimedia exhibit shifts the
focus of the learner from the
outward form of Thangka

artifact to the inner world of
Thangka process.The sketch
book project, the result of a
creative collaboration betwee
a master Thangka painter, a
renowned Tibetan monk,

Xerox designers, and art
historians and Tibetologists of
the Asian Art Museum, was
opened in 1989.

In contrast, any form of cultural learning
in the traditional context under the tute-
lage of a master, consists primarily of
learning by doing in a cultural context
through intense interactions at all the
levels and dimensions of life. The master
provides the supports for the student to
enter into the living, multidimensional
world of a culture’s images, myths, rituals,
symbols, and interrelations.

This view of learning & witu a cultural
practice is complementary to the
predominant view of learning as explicit
transfer. However, the transfer model has
determined the form of contemporary
information presentation systems: That is,
the computer as a medium capable of
manipulating textual symbols; its input
modalities consisting primarily of type-
writer keyboard and mouse; its interfaces

consisting of windows button pushing; and

its learning model consisting of “learning
by accessing facts.”

Therefore, if learning systems are to
move beyond accessing facts to accessing
cultural process and exploration, then we
will need to re-vision the nature and role o
multimedia in learning. Hence, the chal-

lenge for active learning is to explore

-bridges between the two models, i.e.,

multimedia learning systems and the learn-
Ing tn #itu a cultural practice as embodied
in the master-student apprenticeship.
Towards this direction, Figures 1 and 2
illustrate two instances of cultural learning
applications, The Electronic Sketch Book
of Tibetan Thangka Painting (Makkuni,
1989a), and the Project Gita-Govinda
(Makkuni, 1993).




Figure 2.
Project Gita-Govinda

Indira Gandhi National Center
for the Arts, New Delhi and
Xerox PARC are producing a
multimedia presentation
exhibit on the Gita-Govinda.
The Gita-Govinda is a 12th
century poem expressed in the
traditional “muiti”-media of
painting, music and dance
(Vatsyayan, 1987).

ISTRIBUTED
MULTILEVEL EXHIBIT

The form of the exhibit mirrors
the interrelations among
multiple dimensions and
media of the Gita-Govinda. In
order to understand the
“whole” of the poem, its
meanings and interpretation,
the exhibit-goer will need to
interact with a network of

multimedia kiosks, each kiosk

While the Thangka and Gita-Govinda
projects illustrate pioneering applications
of cultural learning models, the learner's
interactions with these systems are based
on the paradigms of windows and button
pushing. Also, the learner can only access
pre-recorded cultural imagery, and browse
through networks of information paths.
Accessing the network of links and paths
in hypermedia systems can contribute to
the user’s construction of an understanding

of cultural space. However, this represents

focusing on a particular
category of the Gita-Govinda
content space. The exhibit-
goer interacts with the
network of kiosks,
progressively discovering the
Gita-Govinda, its multiple
dimensions and multiple
media of expression.

a passive use of computing media where
the full potential of computing technology
is still under-exploited.

While computing media has been used
for understanding descriptions of cultural
space, the challenge for us is to explore the
use of computing as a medium of creation,
L.e., to move beyond the play-back of pre-
recorded imagery. Accordingly, the next
sections explore other trajectories for

active learning.




Gestural Interfaces are envi-
sioned as a powerful means
for interaction and provide
kinaesthetic engagement with
the cultural learning content.
Figure above shows an
illustration from Chinese
Temple Editor Project
(Makkuni, 1987). This project,
implemented in 1985,

MULTIMEDIA
INTERFACES

ey

illustrates a completely
“gesture-based” - keyboard-
less - environment that allows
learners to interact with the
pictorial domain of temples,
and to record their learning
activities. The illustration at
the top shows various stages
of a designer’s interaction
process in the composition of

Chinese Temples. Each window
illustrates a particular state-of-
the-designer’s interaction. On
the left-hand pane of each
window a calligraphic gestural
mark is shown. This mark
specifies both the design pro-
perties of the temple, as well
as a trace which can be
replayed by other designers.

Figure 3.
Pictorial Browsing through
Gestures

Contemporary multimedia systems typical-
ly employ standardized means of presenta-
tion and interaction, such as “cards style”
of presentation of the content and “point
and click” and the button pushes to inter-
act with the content. These standardized
means of presentation and interaction are
homogenizing the presentation of the
learning content.

Second, despite the variety of media
types, such as pictures, audio, and video,

interaction with the learning content is still

based on text-based approaches. In typical
presentations, the text medium is still the
main form of narrative with pictures,
audio, and video supporting the main text
narrative. It could well be the other way
round where pictures, audio and video
carry the main narrative.

Third, contemporary systems treat the
presentation of the content in terms of an
assemblage of different media, not in terms
of synthesis between different media. In

summary, contemporary systems offer a




Figure 4.
Pictorial Browsing through
Diagrams

Figure above illustrates a
pictorial indexing and
retrieval scheme for images,
based on the Electronic Sketch
Book of Tibetan Thangka

1989b). Derived from the
Tibetan iconometry, an image
of a Tibetan deity can be
specified by a diagrammatic

language. A collection of
diagrams can represent all

deities’ graphic characteristics.
Deities are modelled after
ritual yoga postures, which
are used by the computer for
recognition or pattern

Painting Project (Makkuni,

passive approach to learning.

Through a sequence of projects con-
ducted over the past decade, we have been
examining the question of moving beyond
the “passive” methodologies that are
characteristic of contemporary multimedia
systems. Active learning technologies must
provide the learner with forms of access
that are appropriate to the content of
learning. The goal of active learning is to
create increased learner engagement with
the content.

The very nature of multimedia content
demands interfaces that are non-textual. In
order to develop interaction paradigms for
information access, indexing, retrieval, and
browsing of multimedia content, we will
need to re-vision existing paradigms for
interaction: non-textual, keyboard-less
interfaces that permit creative possibilities

for learners. If we can recognize that

matching.

literacy is not related to the learner’s profi-
ciency in the text media, then multimedia
interfaces present an opportunity for
learners to think in sound, pictures, and
movement, i.c., interfaces that complement
textual communications.

Contemporary multimedia technology
have undoubtedly increased the display
space that is available for authors of multi-
media documents to project images and
sounds. However, for learning systems,
input technology of keyboard and mouse
appears to be primitive when compared to
the rich display technology. The dispropor-
tionate emphasis on the display of pictures
and sounds, rather than on the state of the
input technology, i.e., mouse and key-
board, raises questions for the learner'’s
hand skills. We must consider the engage-
ment of the learner’s hands, more than just

the learner’s eyes and ears.




The Hypertala project (Roh &
Wilcox, 1995) examines the
question of how to provide
learners with no knowledge of
Indian music to experience
something of what it is like to
play Tabla drumming, and to
learn how some fundamental
musical ideas are expressed in
the rhythms of north India.

As shown above, the learner
will sing out, or clap out
rhythmic phrases. The system
will respond to them with
similar patterns which might
occur in Tabla druming. So by
specifying simple rhythms, the
user can explore variations on
the rhythmic cycle and gain an
appfeciation of how the

underlying structure works in
the music. The system pro-
vides the learner with a means
of creating Tabla sounds, and
exploring patterns which are
characteristic of Tabla drumm-
ing. This music learning system
will provide the user access to
a space of sound accessible to
skilled Tabla players.

Figure 5.
. Sound Browsing Interfaces
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... Makkuni exhibit of the Gita
Govinda embraces music, dance and
literature. To get a senae of how he wises
computer technolagy in the exhibit it is
belpful to bring to mind filmeraft, upecial
effects in the movees, the zooming in on
plctures and tnatant replays of televised
aports. Zoom tnto the dancer appearing
in a window; freeze frame and ulow down.
The teacher may bighlight the dancers
gesture with overdrawn animations, little
colored arrowd uhowing exactly how the
bands are moved or how the dancer how..
Inatant replay and slow motion make it
caster to vee slowly what the dancer i
quickly. Gestures can be coordinated with
other elements vo that we see t.x'nct[_y bow
the muuic corresponds to the dance, or
bow the dance corresponda to part of a

wretten atory.

A presentation this rich has unpor-

tant unplications for other uses in digital
lihraries. The purpose of Vannevar

Buub s dHemex was to belp maater infor-
mation that bad become overwhbelning
and to enable one L)gfurnmtinn_/bmyz/' or
“wensemaker” to make trads for the next.
The user could fallow the ubared trails in
the memex to engage in collaboration
and make senve of callected information.
Hakkunis example transforma the trail-
mabker (nto a teacher or maater. Here, too,
cach tradmaker teaches the next. What
docu the tradlmaker /muefnr bl aucces-
vora? For Buab, &t waa just a trad. For
HMakkung, it is the full range of comuni-
cation between teacher and utudent. The
teacher gestures, and moves, and present.s
matertal. JHakkunils focus on culture
and dreama lifts bun beyond the confine.

of conventional hypertext. He shows ws
that the tools for teaching in the digital
media are more powerful when they maove
beyond text. In effect, be is creating mul-
tunedia teachers. Inatead of juat putting
class notes on the network, dMakkuni
puty the teacher — or at least the teackerl
vibrant performance — on the network.
Why w this important? One assumes
that better presentations mean more
effective learning. Digital worky that are
causter to access and understand, encour-
age peaple to explore. Horeover; not all
readers have the same skillo. Might a

network of yuch teachers enable curiows

non-readers to expand their borizons? . . .

Extract from Mark Stefik,
Internet Dreama, The MIT Press,
Cambridge, Mass., 1996




MEDIA SYNERGY

Figure 6.
Hyperpaper: The Paper-
Computing interface

Hyperpaper is a combination
of paper media and computer
muitimedia. Similar to a mouse
on a screen, Hyperpaper is
used to trigger multimedia
information from printed
paper documents. Hot spots
are printed on the printed

page. A miniature video
camera packaged as a pen-like
pointing device recognizes
patterns on the printed page
that encode position informa-
tion on the page, in turn to
play back video recordings in
computer multimedia.

The history of man reveals that technology,
like other disciplines, while making inno-
vatory strides, has always referred to the
past. Just as stone buildings replicated the
organic forms of wooden buildings in
stone, computing media had borrowed
from the forms of paper media. Paper has
developed its own cultures of production
and use. Initial efforts at computing were
aimed at emulating the properties of paper.
Instead of redefining paper interfaces in
computing, we must explore bridges
between the two media.

For over a thousand years, aesthetic
conventions have been developed for the
presentation of content through the com-
position of text and pictures on paper,

book binding, and sleeve design. More

-récently, an aesthetic has evolved for the

presentation of information on computer
display screens. Paper offers the user a
portable, high resolution, tactile surface. In

contrast, the computer typically offers a

cold and bulky glass display surface.
Because of the limited dimensions and
resolution of the computer display screen,
interface techniques such as windows have
been developed to provide the user with
partial views of information. Paper, on the
other hand, is not restricted by size, and
offers the potential for access to signifi-
cantly more information on a single page.
In the future, there will be a demand
for new media which combine the portabil-
ity, high resolution and familiar tactile
qualities of paper with the multimedia
playback capabilities of electronic media.
We call such media Hyperpaper. We have
developed prototypes of paper-multimedia
bridge media in which the traditional
medium of paper has been used to provide
a séamless interface to more dynamic
multimedia content (Jared et. al, in press,
1997), thus creating synergy between

paper and multimedia cultures.
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The Thangka and Gita-Govinda projects have
developed multimedia museum exhibits, and
authoring and presentation tools for cultural
learning that have advanced the state of the
field. In order to create the multimedia learning
tools, the projects created a high performance
interdisciplinary team with expertise in both
technology and content development, as well as
the research and development infrastructure
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and work culture necessary for conducting
multi-media development.

Therefore, the work practice methods -- in the
conception and delivery of pioneering cultural
learning applications, development of tools and
presentations, development of infrastructure,
the establishment of a work culture focused on
innovation - can be applied to creating environ-
ments required for innovation.
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In this paper, we presented our explorations in the research space ¢

active learning. Present-day learning models and tools will need to E

expa.nded to provide the learner with deeper access to content, as well z

appropriate modalities of access. Active learning presents one such re

visioning for multimedia research.
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Researcher in multimedia, active learning
technologies, has been affiliated with Xerox
Palo Alto Research Center since 1985.
Makkuni holds M. Arch. in Design Theory
from UCLA, and B. Arch in Architecture
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At Xerox PARC, Makkuni presented
one of the first uses of computing and
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capture of resulting design artifacts. He
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Gita-Govinda, a collaboration between the
[ndira Gandbi National Center for the Arta,
New Delbi and Xerox PARC to build a
multimedia exhibit based on the traditional
multimedia art form, the Gita-Govinda, a

12th century love poem expressed in
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painting, music and dance.

Makkuni's work marks a strong depar-
ture from the traditional text-based
approaches common to computer inter-
action, and has been exploring multimedia
interaction techniques that are non-textual,
through gestures, dound, and movement
browaing technologies. In 1985, he built a
completely geature-baaed, keyboard-leas
computing ayatem. Makkuni holds a patent
for the geatural retrieval of nultimedia data-
baaesa. Makkuni is also a co-inventor of
Hyperpaper, a paper-based multimedia
system that explores the synergies between
the traditional paper and modern multi-
media media.
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