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INTRODUCTION

Intimes of change learners inheritthe earth, while
the learned find themselves beautifully equipped
to deal with a world that no longer exists.

Eric Hoffer (1982)

Whendiscussing emerging educational technolo-
gies, the complaint around the globe is common
enough: we may be outfitting schools with
classrooms of the future, but teaching methods
remain mired in the past. In this special issue
of the International Journal of Information and
Communication Technology Education, fresh
perspectives for choosing and applying emerging
educational technologies are presented as a result
of the efforts of this investigation.

Many well-respected experts have ad-
dressed the need for new methodologies. In-
stead, we have chosen to focus on the process
of choosing the technologies themselves. We
set out to determine how to evaluate the indi-
vidual promise an educational technology may

hold and to provide guidelines to those who
choose and use the technologies for teaching
and learning.

The research was conducted by a team in
the United States from the NASA-sponsored
Classroom of the Future at the Center for
Educational Technologies® in Wheeling, West
Virginia. Among our team of researchers and
instructional designers, the process was dubbed
“benchmarking.” A multifaceted, two-phase
approach was developed that blended classic
research methodology with those used in market
research studies. We gathered data and expertise
from a variety of sources, including academic
research articles, industry reports, interviews
with leaders and national trendsetters, and the
experiences of our own veteran staff.

Among the international community,
NASA is well respected. Materials created to
achieve NASA’s educational goals are typically
highly regarded as well. In our experience,
NASA curriculum developers strive to incorpo-
rate innovative, effective uses of a broad range
of educational technologies into their program
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offerings. This process involves a great deal of
experimentation that is time consuming, risky,
and costly. As developers of educational Web
sites, CD-ROMs, informal education programs,
and teacher professional development experi-
ences, the NASA-sponsored Classroom of the
Future™ often faces the question of how to
make the best use of educational technologies
to inspire, engage, and educate.

To effectively integrate technology into
NASA educational offerings, instructional
designers should begin with an examination
of the capabilities and limitation of various
technologies—how particular ones could best
support their curricular goals and how to use
them for maximum impact (Bromley, 1997,
1998; Bruce & Hogan, 1998). Moreover, re-
search has found that designers and developers
need to be aware of the contextual factors, or
enabling conditions, of the technology they plan
touse (Zhao, Byers, Pugh, & Sheldon, 2001). A
list that succinctly identifies which educational
technologies are better and why would become
anindispensable tool for classroom teachers. In
the past, coupling a constantly evolving field
of education with the highly dynamic nature of
technology development has made such a task
nearly impossible. Assoonasalistis generated,
it becomes outdated.

Given how rapidly educational technolo-
gies change, this study sought to create a means
by which decisions about capabilities, limita-
tions, and effective use of classroom technolo-
gies could be made in a just-in-time fashion.
In addition to the traditional conclusions and
implications for future work found in academic
research, pragmatic recommendations were also
posed for instructional designers, developers,
and classroom users of educational technolo-
gies. Practical principles and metrics were de-
rived from exemplars with thoughts that these
principles would be durable across range types
of technologies, over multiple generations of
products, and in most every country.

Phase One

The initial phase of the project involved the fol-
lowing activities and is covered in more detail
in subsequent articles in this issue:

*  Milestones and seminal works conducted
on the topic of benchmarking educational
technologies were examined over 15 years
worth of research studies. Investigations
sought criteria for effective educational
technologies, specifically, implementations
and applications that resulted in design
principles, decision-making principles, or
measurables for gauging effectiveness.

* An 18-month investigation examined
U.S. National Science Foundation trends,
determining the degree to which program
solicitations included educational tech-
nologies.

e Across-section of pacesetters in the realm
of educational technologies were consid-
ered, including futurists, authors, journal
editors, government officials, and leaders of
professional organizations. Subjects were
asked how they gauge the effectiveness
of educational technologies and which
technologies hold promise for improving
the teaching and learning process.

*  Lists of promising educational technolo-
gies, tools, Web sites, resources, software,
and hardware were reviewed in an attempt
to extract common design features and de-
velop practical lists of design principles.

*  Finally, an in-depth commentary was so-
licited from a scientist-turned-educator to
provide insight into emerging educational
technologies such as the use of real-time
data, science instrumentation, caves and
immersive virtual reality, simulations,
videogames, 3-D object creation, e-books,
and science television.

Phase Two

In a subsequent investigation, Phase One find-
ings were applied to anew development project.
The result was the Educational Technology
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