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Time-to-Adoption: One Year or Less

Cloud Computing
Cloud computing refers to expandable, on-demand services and tools that are served to the user via
the Internet from a specialized data center and do not live on a user’s device. Cloud computing
resources support collaboration, file storage, virtualization, and access to computing cycles, and the
number of available applications that rely on cloud technologies have grown to the point that few
institutions do not make some use of the cloud, whether as a matter of policy or not. Cloud computing
is often used as a synonym for grid computing, in which unused processing cycles of all computers in
a single network are leveraged to troubleshoot issues that cannot be resolved by a single machine.
The primary distinction is how the host computers are accessed. Clouds, especially those supported
by dedicated data centers, can be public, private, secure, or a hybrid of any or all of these. Many
businesses, organizations, and institutions use storage, software (SAAS), and API services to reduce IT
overhead costs. Google Apps, a SAAS provider, for example, has become a popular choice for
education institutions and many have moved their email infrastructure to Gmail and adopted Google
Docs for document sharing and collaboration, but such services do not meet the high security needs
of many corporations or government agencies. Private cloud computing solves these issues by
providing common cloud solutions in secure environments. Hybrid clouds provide the benefits of
both types. Whether connecting at home, work, school, on the road, or in social spaces, nearly
everyone who uses the network relies on cloud computing to access or share their information and
applications.

Mobile Learning
People increasingly expect to be connected to the Internet and the rich tapestry of knowledge it
contains wherever they go. Mobile devices, including smartphones and tablets, enable users to do just
that via cellular networks and wireless power. At the end of 2012, the mobile market consisted of over
6.5 billion subscribers, with a majority living in developing countries. The growing number of users,
coupled with the unprecedented evolution of these devices, has opened the door to myriad uses for
education. Learning institutions all over the world are exploring ways to make their websites,
educational materials, resources, and opportunities all available online and optimized for mobile
devices. The most compelling facet of mobile learning right now is mobile apps. Smartphones and
tablets have redefined what we mean by mobile computing, and in the past four to five years, apps
have become a hotbed of development, resulting in a plethora of learning and productivity apps.
These tools, ranging from annotation and mind-mapping apps to apps that allow users to explore
outer space or get a more in-depth look at complex chemicals, enable users to learn and experience
new concepts wherever they are, often across multiple devices.
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Time-to-Adoption: Two to Three Years

Learning Analytics
Learning analytics is an emergent field of research that aspires to use data analysis to inform decisions
made on every tier of the educational system. Whereas analysts in business use consumer-related data
to target potential customers and thus personalize advertising, learning analytics hopes to leverage
student-related data to build better pedagogies, target at-risk student populations, and to assess
whether programs designed to improve retention have been effective and should be sustained —
important outcomes for administrators, policy makers, and legislators. For educators and researchers,
learning analytics will provide crucial insights about student engagement both inside and outside of
class. Students will also benefit from the deliverables of learning analytics through the development
of mobile software and online platforms that use student-specific data to tailor support systems for
their learning needs.
In many ways, learning analytics is “big data,” applied to education. The term owes its beginnings to
data mining efforts in the commercial sector that used analysis of consumer activities to identify
consumer trends. The rise of the Internet triggered a huge transformation in the field of market
research and metrics as web-tracking tools (web analytics) enabled companies to keep track of
customers and their purchases. With the avalanche of data derived from consumers, businesses began
to seek out analysts who could decipher meaning from gigantic sets of data and develop models and
predictions about consumer behavior to support marketing strategies. Similarly, educational
institutions are embarking on their own explorations of the science of large data sets, with the aim of
improving student retention and providing a higher quality, personalized experience for learners.

Open Content
The movement toward open content reflects a growing shift in the way scholars in many parts of the
world are conceptualizing education to a view that is more about the process of learning than the
information conveyed. Information is everywhere; the challenge is to make effective use of it. Open
content uses Creative Commons and other forms of alternative licensing to encourage not only the
sharing of information, but the sharing of pedagogies and experiences as well. Part of the appeal of
open content is that it is a response to both the rising costs of traditionally published resources and
the lack of educational resources in some regions. As this open, customizable content — and insights
about how to teach and learn with it — is increasingly made available for free over the Internet,
people are learning not only the material, but also the skills related to finding, evaluating, interpreting,
and repurposing the resources. Recent data from Edcetera indicate that open educational resources
make up three quarters of the content in most MOOCs; paid content, such as required textbooks, is
less than 10%. These data reflect a notable transformation in the culture surrounding open content
that will continue to impact how we think about content production, sharing, and learning.
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Time-to-Adoption: Four to Five Years

3D Printing
Known in industrial circles as rapid prototyping, 3D printing refers to technologies that construct
physical objects from three-dimensional (3D) digital content such as 3D modeling software,
computer-aided design (CAD) tools, computer aided tomography (CAT), and X-ray crystallography. A
3D printer builds a tangible model or prototype from the electronic file, one layer at a time, through
an extrusion-like process using plastics and other flexible materials, or an inkjet-like process to spray a
bonding agent onto a very thin layer of fixable powder. The deposits created by the machine can be
applied very accurately to build an object from the bottom up, layer by layer, with resolutions that,
even in the least expensive machines, are more than sufficient to express a large amount of detail. The
process even accommodates moving parts within the object. Using different materials and bonding
agents, color can be applied, and parts can be rendered in plastic, resin, or metal. This technology is
commonly used in manufacturing to build prototypes of almost any object (scaled to fit the printer, of
course) that can be conveyed in three dimensions.

Virtual and Remote Laboratories
Virtual and remote laboratories reflect a movement among education institutions to make the
equipment and elements of a physical science laboratory more easily available to learners from any
location, via the web. Virtual laboratories are web applications that emulate the operation of real
laboratories and enable students to practice in a “safe” environment before using real, physical
components. Students can typically access virtual labs 24/7, from wherever they are, and run the same
experiments over and over again. Some emerging virtual lab platforms also incorporate reporting
templates that populate with the results of the experiments so that students and teachers can easily
review the outcomes.
Remote laboratories, on the other hand, provide a virtual interface to a real, physical laboratory.
Institutions that do not have access to high-caliber lab equipment can run experiments and perform
lab work online, accessing the tools from a central location. Users are able to manipulate the
equipment and watch the activities unfold via a webcam on a computer or mobile device. This
provides students with a realistic view of system behavior and allows them access to professional
laboratory tools from anywhere, whenever they need. Additionally, remote labs alleviate some
financial burden for institutions as they can forgo purchasing specific equipment and use the remote
tools that are at their disposal.
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Key Trends
In the order in which they were ranked by the 2013 Horizon.K12 Advisory Board:
Education paradigms are shifting to include online learning, hybrid learning, and collaborative
models. Students already spend much of their free time on the Internet, learning and exchanging
new information — often via their social networks. Institutions that embrace face-to-face/online
hybrid learning models have the potential to leverage the online skills learners have already
developed independent of academia. Online learning environments can offer different affordances
than physical campuses, including opportunities for increased collaboration while equipping students
with stronger digital skills. Hybrid models, when designed and implemented successfully, enable
students to travel to campus for some activities, while using the network for others, taking advantage
of the best of both environments.
Social media is changing the way people interact, present ideas and information, and
communicate. More than one billion people use Facebook regularly; other social media platforms
extend those numbers to nearly one third of all people on the planet. Educators, students, alumni, and
even the general public routinely use social media to share news about scientific and other
developments. Likewise, scientists and researchers use social media to keep their communities
informed of new developments. The fact that all of these various groups are using social media speaks
to its effectiveness in engaging people. The impact of these changes in scholarly communication and
on the credibility of information remains to be seen, but it is clear that social media has found
significant traction in almost every education sector.
Openness — concepts like open content, open data, and open resources, along with notions of
transparency and easy access to data and information — is becoming a value. As authoritative
sources lose their importance, there is need for more curation and other forms of validation to
generate meaning in information and media. “Open” continues its diffusion as a buzzword in
education, and it is essential to understand the definition. Often mistakenly equated only with “free,”
open education advocates are working towards a common vision that defines “open” as free, copiable,
remixable, and without any barriers to access or interaction.
As the cost of technology drops and school districts revise and open up their access policies, it is
becoming more common for students to bring their own mobile devices. A growing number of
schools are launching “Bring Your Own Device” (BYOD) programs so that students can use the devices
they already own in class as well as in the informal and out-of-school environments they are
ubiquitous in now. This is happening partly because of how BYOD impacts budgets; schools can
spend less money on technology overall if students use their own, while funneling the funds they do
spend to help students who cannot afford their own devices. The interest in BYOD programs can also
be attributed to an attitude shift as schools are beginning to better understand the capabilities of
smartphones and other devices that still remain banned on most campuses.
The abundance of resources and relationships made easily accessible via the Internet is
challenging us to revisit our roles as educators. Institutions must consider the unique value that
each adds to a world in which information is everywhere. In such a world, sense-making and the ability
to assess the credibility of information are paramount. Mentoring and preparing students for the
world in which they will live and work is again at the forefront. K-12 institutions have always been seen
as critical paths to educational credentialing, but challenges from competing sources are redefining
what these paths can look like.
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Significant Challenges
In the order in which they were ranked by the 2013 Horizon.K12 Advisory Board:
Ongoing professional development needs to be valued and integrated into the culture of the
schools. There is immense pressure placed on teachers to incorporate emerging technologies and
new media in their classrooms and curriculum. Some schools, however, mandate the use of a specific
technology but either fail to provide professional development or have a one-day workshop approach
that leaves teachers without the skills to effectively integrate the technology long-term. The results
are that the new tools are underutilized, not used at all, or used in a way that mimics an old process
rather than innovating new processes that may be more engaging for students.
Too often it is education’s own processes and practices that limit broader uptake of new
technologies. Much resistance to change is simply comfort with the status quo, but in other cases,
such as in promotion and tenure reviews, experimentation or innovative applications of technologies
are often seen as outside the role of researcher or scientist, and thus discouraged. Changing these
processes will require major shifts in attitudes as much as they will in policy.
New models of education are bringing unprecedented competition to the traditional models of
education. Across the board, institutions are looking for ways to provide a high quality of service and
more learning opportunities. MOOCs are at the forefront of these discussions, enabling students to
supplement their education and experiences at brick-and-mortar schools with increasingly rich, and
often free, online offerings. As these new platforms emerge, however, there is a need to frankly
evaluate the models and determine how to best support collaboration, interaction, and assessment at
scale. Simply capitalizing on new technology is not enough; the new models must use these tools and
services to engage students on a deeper level.
K-12 must address the increased blending of formal and informal learning. Traditional lectures
and subsequent testing are still dominant learning vehicles in schools. In order for students to get a
well-rounded education with real world experience, they must also engage in more informal in-class
activities as well as learning to learn outside the classroom. Most schools are not encouraging
students to do this, nor to experiment and take risks with their learning. A new model, called the
“flipped classroom,” however, is opening the door to new approaches. The flipped classroom uses the
abundance of educational materials on the Internet to allow students to learn new concepts and
material outside of school, thus preserving class time for discussions, collaborations with classmates,
problem solving, and experimentation. The approach is not a panacea, and designing an effective
blended learning model is key, but the growing success of the many non-traditional alternatives to
schools that are using more informal approaches indicates that this trend is here to stay for some time.
The demand for personalized learning is not adequately supported by current technology or
practices. The increasing demand for education that is customized to each student's unique needs is
driving the development of new technologies that provide more learner choice and control and allow
for differentiated instruction, but there remains a gap between the vision and the tools needed to
achieve it. It has become clear that one-size-fits-all teaching methods are neither effective nor
acceptable for today's diverse students. Technology can and should support individual choices about
access to materials and expertise, amount and type of educational content, and methods of teaching.
We are not using digital media for formative assessment the way we could and should.
Assessment is an important driver for educational practice and change, and over the last years we
have seen a welcome rise in the use of formative assessment in educational practice. However, there is
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still an assessment gap in how changes in curricula and new skill demands are implemented in
education; schools do not always make necessary adjustments in assessment practices as a
consequence of these changes. Another assessment gap is related to the lack of innovative uses of
digital media in formative assessment. Many tools are still tied to outdated LMS and do not have the
ability to assess critical data sets, such as 21st Century Skills acquisition.
——————— cd ———————
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