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Time-to-Adoption: One Year or Less

Mobile Computing

The mobile market today has nearly 4 billion subscribers, three-fourths of whom live in developing
countries. Over a billion new phones are produced each year, and the fastest-growing sales segment
belongs to smart phones — which means that a massive and increasing number of people all over the
world now own and use a computer that fits in their hand. Third-party applications for all kinds of
tasks can now be developed once and ported to a variety of mobile platforms, increasing their
availability.

It is these applications that are making mobiles such an indispensable part of our lives. Tools for study,
productivity, task management, and more have become integrated into a single device that we grab
along with car keys and wallet. More and more, online applications have a mobile counterpart;
Blackboard's mobile app, for instance, gives students access to their course materials, discussions,
assignments, and grades. Other mobile and handheld devices, such as netbooks, smartbooks, ebook
readers, and email readers are also commonly carried. It is easier than ever before to remain
connected anytime and anywhere.

Open content is a growing movement that focuses on sharing and reusability and thrives on the ready
availability of a wide range of educational content. Offering an potential alternative to traditionally
published materials such as textbooks that is highly customizable and cost-effective, the open content
movement depends on a community of contributors and users who are willing to create and release
high-quality educational content in a variety of media at little to no cost.

One effect of open content has been to dramatically increase the availability of information to
students and independent learners. As a result, the role of the teacher is undergoing a slow but
definite change, from the guardian and dispenser of knowledge to the guide and coach for learners
faced with an overabundance of resources. Students have unparalleled access to learning materials;
what they need from teachers now is help cultivating the skills of finding, assessing, interpreting, and
synthesizing information.
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Time-to-Adoption: Two to Three Years

Electronic Books

Electronic books are now accessible via a wide variety of readers, from dedicated reader platforms like
the Kindle to applications designed for mobile phones, and are enjoying wide consumer adoption. As
screen technology has become more sophisticated, the experience of reading electronic materials has
become more comfortable, and the popularity of e-books has increased. Electronic books can be a
portable and cost-effective alternative to buying printed books, although most platforms lack features
to support advanced reading and editing tasks such as annotation, collaboration, real-time updates,
and content remixing.

Electronic books have entered the mainstream in the consumer world and are beginning to make
inroads on campuses. The potential for education includes the obvious advantages of lowering costs
and making it easier to carry the information contained in several heavy textbooks, but electronic
books and readers are also raising questions about the textbook and publishing industries that may
have deeper implications in academia.

Simple Augmented Reality

The term augmented reality (AR) was first coined in 1990 by former Boeing researcher Tom Caudell.
The idea is to blend, or augment, primarily location-based data accessed on the web with what we see
in the real world. Wireless mobile devices are increasingly driving this technology into the mobile
space where the applications offer the most promise. Initially, AR required unwieldy headsets and
kept users largely tethered to their desktop computers. With the rise of smartphones and other
increasingly powerful mobile devices, many equipped with high-quality cameras and GPS capabilities,
AR is showing its legs in a number of applications. The improvement in technology allows more
streamlined approaches and wider user adoption. Currently, many AR efforts are primarily based
around entertainment and marketing, but will spill into other areas such as education once the
technology matures and becomes more simplified.

Augmented reality has strong potential to provide both powerful contextual, in situ learning
experiences and serendipitous exploration and discovery of the connected nature of information in
the real world. Of particular relevance is AR gaming. Creating games based in the real world
augmented with various networked data can give gamers and educators powerful new ways to show
relationships and connections in the real world.
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Time-to-Adoption: Four to Five Years

Gesture-Based Computing

Devices that can accept multiple simultaneous inputs (like using two fingers on the Apple iPhone or
the Microsoft Surface to zoom in or out) and gesture-based inputs like those used on the Nintendo Wii
have begun to change the way we interact with computers. We are seeing a gradual shift towards
interfaces that adapt to—or are built for—humans and human gestures. The idea that natural,
comfortable movements can be used to control computers is opening the way to a host of input
devices that look and feel very different from the keyboard and mouse.

Gesture-based computing allows users to engage in virtual activities with motion and movement
similar to what they would use in the real world. Content is manipulated intuitively, making it much
easier to interact with, particularly for the very young or for those with poor motor control. The
intuitive feel of gesture-based computing is leading to new kinds of teaching or training simulations,
that look, feel, and operate almost exactly like their real-world counterparts. Larger multi-touch
displays support collaborative work, allowing multiple users to interact with content simultaneously,
unlike a single-user mouse.

Visual Data Analysis

A variety of tools are emerging that make it possible to extract data from large datasets and display it
in new ways. These tools do not require sophisticated math skills—as used to be the case to do work
of this nature—and they present data in forms that make patterns obvious and intuitive to grasp.
Online services such as Many Eyes, Wordle, Flowing Data, and Gapminder accept uploaded data and
allow the user to configure the output to varying degrees. Some tools, like Roambi, have mobile
counterparts, making it easy to carry interactive, visual representations of data wherever one goes.

The implications for education are that these tools, backed by powerful computers that can easily
cope with large amounts of data, will help us understand not only the concepts embedded in large
datasets, but also to gain a deeper understanding of learning itself. Capturing and visualizing student
data may enable teachers to make better decisions about what and how to teach. The expectation is
that tools for gathering, reporting, and visualizing educational data will make it easier to understand
where schools are successful, as well as seeing where improvements can be made.
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Critical Challenges

The role of the academy—and the way we prepare students for their future lives—is changing.
In a 2007 report, the American Association of Colleges and Universities recommended strongly that
emerging technologies be employed by students in order for them to gain experience in "research,
experimentation, problem-based learning, and other forms of creative work," particularly in their
chosen fields of study. It is incumbent upon the academy to adapt teaching and learning practices to
meet the needs of today's learners; to emphasize critical inquiry and mental flexibility, and provide
students with necessary tools for those tasks; to connect learners to broad social issues through civic
engagement, and to encourage them to apply their learning to solve large-scale complex problems.

New scholarly forms of authoring, publishing, and researching continue to emerge but
appropriate metrics for evaluating them increasingly lag behind or fail to appear. Citation-based
metrics are no longer indicative of the relative importance of a given piece of scholarly work; new
forms of peer review and approval, such as reader ratings, inclusion in and mention by influential
blogs, tagging, incoming links, and retweeting, are arising from the natural actions of the global
community of educators. These forms of approval are not yet recognized as significant.

Digital media literacy continues its rise in importance as a key 21st century skill, but there is a
widening training gap for faculty and teachers. Often not seen as a priority for faculty or teacher
training, digital media literacy is nonetheless a critical skill not only for students but for those who
work with them. Faculty and instructors are beginning to realize that they are limiting their students
by not helping them to develop and use digital media literacy skills across the curriculum. This
challenge is exacerbated by the fact that it is not clear exactly how to codify the skills or set standards
for their measurement.

Institutions increasingly focus more narrowly on key goals, as a result of shrinking budgets in
the present economic climate. Across the board, institutions are looking for ways to control costs
while still providing a high quality of service. Schools are challenged by the need to support a
steady—or growing—number of students with fewer resources and staff than before. In this
atmosphere, it is critical for information and media professionals to emphasize the importance of
continuing research into emerging technologies as a means to achieve key institutional goals, such as
adequately preparing students to be effective in their fields.
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Key Trends

The abundance of resources and relationships induced by open resources and social networks is
increasingly challenging us to revisit our roles as educators in sense-making, coaching and
credentialing. Access to educational materials of all kinds has never been so easy or so open as it is
today, and this trend is only increasing. The sage-on-the-stage model of teaching, where the instructor
holds all the information and all the cards, is simply not applicable in this world of instant access.
Educators must respond by changing their roles to reflect the new need to guide and coach students
in finding, interpreting, and building an understanding from multiple sources of information.

More and more, people expect to be able to work, learn, study, and connect with their social
networks wherever and whenever they want to. We are not tied to desks anymore when we wish to
use computers. Workers increasingly expect to be able to work from home or from the road, and most
everyone expects to be able to get information, addresses, directions, reviews, and answers whenever
they want. Mobile access to information is changing the way we plan everything from outings to
errands. A corollary of this trend is the expectation that people will be available and online, anywhere
and anytime.

Technologies are becoming more decentralized. The continuing acceptance and adoption of
cloud-based applications and services is changing the way we configure and use software and file
storage. We readily accept that our work is stored on someone else's servers; we appreciate that our
information is accessible no matter which computer we may sit down to use; we are used to the
model of browser-based software that does not need to be installed on our computers. Many
institutions have found that valuable campus resources are freed up by outsourcing utilities like email
and applications. Campuses are responding to this trend in different ways; some are adopting
decentralized, hosted solutions, while others are building in-house solutions of their own.

Students are increasingly seen as collaborators, and there is more cross-campus collaboration.
Using collaborative technologies, students are working with faculty and peers in other classes and on
other campuses to create online resources that both demonstrate learning and contribute to public
knowledge. Research projects are conducted by larger, more distributed teams than previously, and
they are often becoming more public much earlier in the research process.
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