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Imagine a group of students from around the 

nation in the science classroom of the future as 
they embark on a mission of exploration.  The 
room is transformed into a fully immersive aural 
and visual environment that makes them feel like 
they are really in the same place together.  Like 
deep-sea divers, they move through a compelling 
landscape of continuous activity.  Together they 
begin to travel through a human cell.  As they 
move through this beautiful yet unfamiliar land-
scape of curious objects, the immersive envi-
ronment entices them to ask questions of each 
other and their teacher, to explore fundamental 
principles, and to form robust models of complex 
processes.  They interact with each other and 
with the environment in a natural way with lan-
guage and gestures.  For them, from this moment 
on, “science” and “learning” will never be the 
same. 

A new paradigm for K-12 education will evolve 
over the next 20 years as innovative information 
technology and pedagogy are integrated into the 
learning environment.  This process is being fueled 
by two factors: broadband Internet capability and 
the emergence of immersive technologies.  When 
these technologies are combined, the Internet as we 
know it today will be transformed from a low fidel-
ity medium for browsing information to a high fidel-
ity medium that delivers rich and immersive experi-
ences. 

These new remote immersion systems will bring 
interactive and stimulating classroom experiences to 
all student populations – regardless of location.  
Classroom boundaries will fade as students and 
teachers are brought together by high-resolution 
video and immersive 3D shared environments that 
allow natural discussion, collaboration, and interac-
tion among physically distant participants.  With re-
mote immersion, students and teachers will investi-
gate, play, explore, and learn together in an envi-
ronment that dynamically adapts to the content – 
from a biology laboratory to a visit to the aquarium. 

The transformation of the Internet into a system 
for rich experiences will bring about the creation of 

massive distributed on-line archives of past lec-
tures, interactive presentations, simulations, pro-
ficiency testing, and problem presentations.  This 
new content, designed specifically for these new 
technologies, will replace current textbooks and 
workbooks with a national resource of high-
production and content quality materials, cross-
indexed and customized for individuals or 
classes.  Once created, the archives will be up-
dated and further improved by continuous contri-
butions and links from teachers, production 
groups, and authors anywhere.   

Advances in information management tech-
nology will be integrated with both the delivery 
and content creation technologies to address the 
critical need for meaningful learning assessment.  
Rather than relying on current periodic testing 
results, automated tracking of students’ progress 
will provide statistical models of presentation 
sequences and paths, providing instant feedback 
to the student, the instructors, and administrators 
on progress or problems in the curriculum and its 
presentation. 

There is a great need within the education 
community for such innovations and the pressure 
to make changes is being felt by schools at all 
levels.  While information and digital media tech-
nology has been progressing at breakneck 
speeds over the past decade, unfortunately little 
has changed in the delivery and the design of the 
curriculum.  The majority of efforts involving 
technology in education have focused on CD-
ROMs or web sites containing little more than 
digitized versions of textbooks, or broadcast lec-
tures with poor quality audio and video.  Little 
has been done to design the content to take ad-
vantage of the potential of new delivery mecha-
nisms.  Technology up to now has been viewed 
as a way of reaching a larger audience, and not 
as the enabler of new learning paradigms. 

We envision a new partnership evolving be-
tween technology and pedagogy—a partnership 
that will result in a new education paradigm.  
Teachers and students might be thousands of 
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miles apart, yet they will appear and sound to each 
other as if they are in the same classroom.  Facili-
tated by unobtrusive picture and sound display de-
vices, the infrastructure will give them a strong 
sense of presence, as if they are actually in the 
room together.  Students will be able to “touch” ob-
jects in a faraway museum or “feel” forces in a 
virtual physics experiment through the use of hap-
tics (touch-based technology).  Teachers will be 
able to search for past lectures that best suit the 
needs of the session at this time.  Data acquired 
automatically from the student’s interactions in this 
immersive environment will be captured and used to 
optimize the lesson progression.  The term interac-
tivity will be transformed from mouse-clicking and 
instant messaging to realistic, life-sized representa-
tions of teachers and classmates sitting next to you 
and talking.  Imagine students interacting with ava-
tars of James Watson and Francis Crick tutoring 
and guiding them on the discovery of the DNA 
structure.  Imagine students immersed in a role 
playing experience at the Continental Congress dur-
ing the Revolutionary War era.  This is what remote 
immersion can do for education. 

As appealing as this vision may sound, the truly 
revolutionary transformation will take place at the 
core—the dramatic reformation of our teaching 
methods themselves.  New approaches will be de-
veloped for content authoring and modeling for 
simulation and for creating models of learning and 
assessment to measure the progress of students and 
guide them through the learning and problem-solving 
process.  Students will interact with content mate-
rial, explore challenges and perform inquiry-driven 
collaborative investigations, using an array of virtual 
laboratory tools and simulations.  This new educa-
tion environment will incorporate 3D computer ani-
mation and graphics, real-time image rendering, 
multichannel immersive audio, video, text, and hap-
tics.  Techniques that promote a high degree of stu-
dent attention, goal attainment motivation, and satis-
faction will be adapted from approaches already 
much better understood and employed by the gam-
ing industry. 

New multimedia and Internet technologies are 
creating novel ways to teach and learn through this 
very process of creating new ways to see, hear, and 

touch.  From an educational viewpoint, the use of 
sensory immersion has never been investigated.  
There is evidence from learning and psychology 
research indicating that memory is significantly 
enhanced by spatial associations.  For example, 
optimal recall is achieved when an experience is 
not only captured as a set of sound and image 
streams, but when these are reproduced in such 
a fashion that the replay experience preserves 
the spatial relationships among the various ele-
ments. 

How will this paradigm of bringing remote 
teachers and students together improve our stan-
dard classroom where the teacher and students 
are already in one place?  It extends the class-
room, opening it up to a vast treasure trove of 
educational experiences beyond the physical 
room walls and delivered in specific ways de-
signed and crafted to enhance learning and un-
derstanding.  Clearly, when the teachers and 
students are physically in the same classroom, 
the technology will still deliver experiences and 
materials in a way that enhances learning.  This 
will also open the door to consistent and contin-
ued education for children with disabilities, or 
those in medical institutions, or those with diffi-
culties traveling to a classroom.  

The new paradigm of K-12 education we 
envision will evolve steadily over the next dec-
ade.  As the technologies are introduced, we also 
envision the transformation of society in count-
less other ways, including the ways we commu-
nicate socially, conduct business, produce goods, 
and entertain ourselves. 

* * * * * * * * * * 

The Integrated Media Systems Center in 
the School of Engineering at the University of 
Southern California has pursued scientific 
research and the application of information 
technology to K-12 education since its incep-
tion in 1996 as the National Science Founda-
tion’s Engineering Research Center for mul-
timedia and Internet research.  Through its 
“2020 Classroom” project, IMSC is develop-
ing a prototype that integrates remote immer-
sion with tools for creating pedagogically 
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sound curriculum for such environments, as well 
as novel methods for learning assessment.  
IMSC also carries out a successful cross-
disciplinary program of research, education, 
community outreach, industry collaboration, and 
technology transfer.  The Center has developed 
such unique immersive technologies as 3D face 
modeling and animation; streaming media serv-
ers; multichannel immersive audio; and Immer-
sivision™ panoramic video.  Other research ar-
eas include speech processing, haptic devices, 
data compression, and wireless communications.   
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