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Executive Summary
In an era of budget cuts, arts education is more critical than ever. Studies show that
students who receive a thorough education in the arts score higher in other areas of
the academic curriculum, and are better prepared for the careers in the 21st
Century’s increasingly competitive global market. More, a thriving arts community
is one of the key factors that businesses with high-paying jobs consider when
deciding where to locate.
No organization in the southeastern United States does more to promote fine arts
education than the Woodruff Arts Center. The Woodruff Arts Center has a core
competency in arts education, with programs in theatre, visual art, design,
production, and music reaching more than 700,000 students in 76 Georgia counties
every year. Now, the Center is committed to expanding its reach to include more
students in a wider radius.
New technology provides key opportunities for the Woodruff Arts Center to
establish itself as a leader in innovative uses and advances in technology to support
learning in and through the arts that contributes to 21st Century learning
environments. Through technology, the Center will provide new and accessible
pathways to learning in and through the arts that support 21st Century learning
environments.
The Center is transforming the 14th Street Playhouse facility into an education
showcase, where interactive kiosks and video screens will wow visitors right from
the start, and where “classrooms of the future” will serve as showcases for emerging
education technology.
Social media will allow students to connect and share ideas and reactions, while
content for mobile devices will enrich tours and class experiences. Recording
studios will allow students to experiment with production, performance, and
microblogging. Mobile studios will bring the arts directly to students.
The Center will also create new content for mobile devices, personal computers,
classrooms, and more—merging physical and online spaces—while adhering to
established learning measurement standards for objective assessment.
This strategic roadmap shows that the Center should look for solutions that are selfhosted, compliant with standards, customizable, and that combine distance and onsite learning techniques. This roadmap recommends specific, practical solutions that
will help the Center connect with more students than ever before, regardless of their
physical location or socioeconomic situation—and deepen its critical impact on
their lives.
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Background
Even in an era of financial crisis and budget cuts, arts education is more critical than
ever. According to research, a vibrant arts community is one of the leading factors
businesses consider when choosing where to locate, behind only infrastructure and
access to skilled labor—and ahead of local tax rates. Municipalities that invest in the
arts see a return of more than three to one in economic activity for every dollar
spent. According to the 2002 study, Arts & Economic Prosperity III: The Economic
Impact of Nonprofit Arts and Culture Organizations and Their Audiences, Federal,
State, and Local governments invested $63.1 billion, and generated a critical $166.2
billion in increased economic activity, with an additional $103 billion in eventrelated spending by audiences.1
More importantly, arts education provides more than a context for understanding
the increasing complexities of modern life—especially in an ever-expanding multicultural global market.
Plus, arts education measurably increases performance in other academic areas as well.
A recent John D. and Catherine T. MacArthur Foundation Report, Champions of
Change: The Impact of the Arts on Learning, offers clear evidence of how the arts can
improve academic performance, energize teachers, and transform learning
environments. The report details research projects that included students,
educators, artists and others in New York, Boston, Chicago, Los Angeles, and the San
Francisco Bay area.
Results of the study include:
1. Students with high levels of arts participation outperform "arts-poor"
students on virtually every measure.
2. The arts have a measurable impact on students in high poverty and urban
settings.
3. The arts direct disadvantaged youth toward positive behaviors and goals.
4. Learning through the arts has significant effects on learning in other domains.
5. Arts experiences enhance critical thinking abilities and outcomes.
6. The arts enable educators to reach students in effective ways.

1http://www.artsusa.org/information_services/research/services/economic_impact/default.asp
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More, the same study suggested six major reasons why the arts must occupy a
central role in the education of every child:
1. The arts integrate basic neurological functions and aid student learning.
2. The arts access multiple human intelligences and develop higher-order
thinking skills.
3. The arts increase multi-cultural understanding.
4. The arts enhance the learning environment.
5. The arts generate self-esteem and positive emotional responses to learning.
6. The arts engage a variety of learning styles.2
To succeed in an increasingly competitive global market, students need arts
education more than ever. As Richard Florida, author of The Great Reset and The Rise
of the Creative Class points out, arts education is a critical component in preparing
student for the jobs of the 21st Century.3 Students who receive exposure to fine arts
are better prepared to thrive in a multicultural global market.

The Education Mission of the Woodruff Arts Center
It is clear that a thriving arts community is critical to the economic and cultural
wellbeing of any region—the metropolitan Atlanta area and the State of Georgia are
no different. A thriving arts community is crucial to attracting the businesses that
bring high-paying jobs. An arts community cannot exist without robust education.
In the metropolitan Atlanta area, no single organization plays a greater role in arts
education than the Woodruff Arts Center, which includes the celebrated High
Museum of Art, the Tony Award-winning Alliance Theatre, and the Grammywinning Atlanta Symphony Orchestra.
The Woodruff Arts Center has a core competency in arts education, with programs
in theatre, visual art, and music reaching more than 700,000 students in 76 Georgia
counties every year. The Center’s education initiatives fall into five categories:
1. Professional Learning through the Georgia Center for Professional Learning
in Arts Education.
2. In-school Programming for Pre-K through 12.
3. Out of School Programming for Middle and High School Students.
4. Outreach and Engagement of Underserved and Diverse Populations.
5. Family Programming.

2
3

http://www.newhorizons.org/strategies/arts/locklear.htm
http://bigthink.com/ideas/18242
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In short, the Woodruff Arts Center’s divisions invest more time, money, and talent in
arts education than any other institution in the State of Georgia. With robust
programs in place across all divisions, the Center enjoys an excellent reputation as a
leader in arts education and touts partnerships with some of the most prestigious
arts organizations in the world, such as the Louvre in Paris, France.
Through the Woodruff Arts Center’s efforts, regional students are better prepared to
succeed in other academic disciplines, to compete in the diverse global market, and
to build and support a thriving arts community that enriches the quality of life in the
region while attracting new business, tax revenue, and jobs. To continue its mission,
the Woodruff Arts Center needs a robust strategy to use technology to expand its
reach and increase its impact.

Vision, Mission, and Goals
The Woodruff Arts Center will be a leader in innovative uses and advances in
technology to support learning in and through the arts that contributes to 21st
Century learning environments.
To achieve that vision, the Center has identified a specific mission:
Through technology, the Center will provide new and accessible pathways to
learning in and through the arts that support 21st Century learning environments.
The Center’s specific goals include:
•
•
•
•
•
•
•
•
•

Develop Georgia educators to be proficient in utilizing the arts to teach 21st
Century learning skills.
Become a showcase for the classroom and arts performances of the future.
Increase Woodruff Arts Center revenue through ticket sales and increase the
purchase of education programs among schools.
Contribute to student achievement in Georgia by increasing accessibility to
learning in and through the arts.
Develop students’ untapped talent and creativity.
Reach audiences through social media, utilizing new virtual trends where
students now obtain knowledge and information.
Educate and develop educators who influence student achievement
(principals, superintendents, government officials, parents) so they support
the teachers implementing 21st century learning methods in arts education.
Build public support for arts education and its role in developing 21st
Century Skills.
Become recognized for cutting-edge uses of technology that support learning
in and through the arts.
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Guiding Principles
As the Woodruff Arts Center moves into new technology initiatives, it will continue
to remain a responsible steward of its resources and maintain its focus on its core
mission. As always, the Center will be governed by core values and guiding
principles, including:
•
•
•
•
•
•

The Center’s technologies and facilities will achieve the right balance of
innovation, accessibility, and inclusiveness.
The Center will prioritize solutions that support 21st Century learning.
The Center will integrate technology into the classroom to create new
learning experiences rather than mimic traditional learning online.
The Center will promote high-quality aesthetics for all front-end interfaces
that offer substantive, innovative, and relevant practices that teachers,
principals, and parents can readily implement.
The Center will be sensitive to how technologies and tools impact the
environment in terms of energy efficiency and resource usage.
The Center will be responsible stewards of its resources and finances.

Looking Forward
The Woodruff Arts Center must continue to build upon its record of success. While
the center can boast robust education programs, it must continue to grow. The next
step is to expand its reach to influence the lives of even more students in a positive
way, and to deepen the impact on the students it already reaches.
In the age of multimedia, the Center has made progress in creating programs that
cross its divisions, and must continue to cross boundaries. In addition to making the
arts more impactful, an approach that includes a technology strategy helps students
make connections across the academic curriculum and engages diverse interests,
cultural themes, and learning styles. The Woodruff Arts Center is already committed
to turning the 14th Street Playhouse building into the Georgia Center for
Professional Learning.
Also, to continue to grow and succeed, the Woodruff Arts Center must deepen its
integration into the community and its resources. For that reason, it must expand its
network of corporate, civic, and education partners.
Technology is a key enabler of the Center’s efforts to build upon its record of success
in the crucial area of arts education, to expand its reach and enhance its impact, and
to deepen its ties with the business and civic communities. The Woodruff Arts
Center must establish itself as a leader in leveraging technology in visual and
performing arts education.

8
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Positioned to Succeed
The Center’s strengths put it in an excellent position to leverage technology in
education. In addition to its reputation as an arts education leader and its track
record of measurable success, the Center offers:






Robust Programs already in place across all divisions, including theatre,
visual arts, music, and education.
Iconic facilities to house new technologies, including the newly expanded
High Museum of Art, Symphony Hall, Alliance Theatre, and 14th Street
Playhouse/Georgia Center for Professional Learning.
World-class art on its campus, and excellent facilities to host traveling
exhibitions.
A board of trustees that brings greater political and social capital than many
other arts organizations.
Strong leadership and an extensive knowledge base.

Target Audiences
Specific audiences will vary from initiative to initiative, but the Center’s Professional
Leaning, In-School and Out-of-School programs will focus on increasing the depth of
arts education offered to both students and educators. Generally, this strategy is
designed to address the Center’s need to use technology to enhance its outreach to:




K—12 students
Educators
Adults

New technology will enable the center to reach audiences regardless of socioeconomic background or geographic location. Technology will also enhance the
Center’s ability to expand its current “warm” relationships with donors, the
business community, educators, politicians, and opinion leaders.

Opportunities
New scalable technologies offer opportunities to overcome the Woodruff Art
Center’s challenges and further enhance its core education mission, its track record
of success, and its reputation. Atlanta is emerging as a creative center for
technology; it seems only natural that the Center should lead its category in
leveraging technology to become an even greater force for positive cultural and arts
education in the region.
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With its considerable strengths, the Woodruff Arts Center is well positioned to
overcome any challenges that it may face as it expands its reach over the next
decades. More, technology offers opportunities to overcome present challenges.
Currently, the divisions operate independently, with each operating in a virtual silo
when communicating its programs to its audiences. Now the Center has an
opportunity to combine efforts to make more effective use of limited resources
while deepening cross-program connections and expanding reach.
In addition, the Center has an opportunity to leverage technology to better
communicate its programs to audiences, potential sponsors, and donors, all of which
enhance the Center’s resources and its ability to perform its mission.
With a strategic technology roadmap, the Center can address key opportunities to:





Expand its outreach to more schools across a wider geographic region.
Reach and impact more parents and teachers.
Provide greater access to schools with geographic location and budget
constraints.
Gather, track and utilize data to quantity the reach and impact of its
programs.

As mentioned, research is available to validate the learning technologies to
stakeholders, both internal and external. More, leading companies like IBM, Sony,
Apply, Intel, Google, and Microsoft are actively supporting 21st Century skills
development, and would make natural partners for an organization with the
prestige of the Woodruff Arts Center.
Despite the challenging economy, there remains positive momentum in educational
resource investment, and technology partners are eager for visible showcases for
leading edge technology. Since such a showcase provides both short- and long-term
benefits, these partnerships can be leveraged for sustainable funding.
Since the arts are a critical component in learning and building the “creative class”
needed to complete in the global market in the coming decades, combining arts
education with technology is a logical means to build 21st Century skills. The
Woodruff Arts Center is in an enviable position to establish itself as a leader by:






Embracing technology to promote skills needed to succeed in the 21st Century.
Supporting Georgia’s drive to join the P21 Leadership States initiative
through the partnership for 21st Century Skills.
Pioneering the concept of arts in a virtual space.
Educating by encouraging participation through interactive spaces.
Transforming traditional learning environments into virtual learning
communities.

10
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Risks
Nonetheless, the opportunities presented by emerging technology bring certain
risks that must be considered and overcome.
First, technology develops and evolves quickly. Unless an organization has the agility
and commitment to plan, evaluate, and implement solutions quickly, they can become
obsolete faster than they can be implemented. Solutions must be flexible and scalable.
The Center must make decisions carefully but be prepared to deploy rapidly.
For all its obvious benefits, technology requires a significant investment. In an
uncertain economic climate, the Center must be prepared to compete for donor
funds, and for limited resources from dwindling school budgets. Since arts funding
is always under financial scrutiny, the Center must be prepared to demonstrate
measurable results, and point to milestones that suggest progress toward long term
goals. Fortunately, the technology itself can provide some degree, at very least, of
measurement, especially in terms of reach and impact on standardized testing.
Since many of the results—especially the more important ones—immerge gradually,
it is important to ensure that funding exists to sustain major programs over time.
Progress can be hindered by local schools’ technology adoption and infrastructure.
Solutions must be chosen to be as widely compatible across platforms and to
provide acceptable experiences regardless of variances in bandwidth.
The Governor’s current education agenda focuses on math, science, and engineering.
The Center will have to position its programs as equally important in preparing a
labor pool for the 21st Century—and to remind funders that arts education enhances
students’ ability to learn across disciplines, and that a thriving arts community is
key to attracting businesses that bring higher-paying jobs and increased tax revenue.
Those factors begin with the strong arts education that the Woodruff Arts Center is
uniquely positioned to provide in Georgia.
The Center will have to demonstrate that it reaches and impacts students across
geographic and economic lines. There is a perception that the arts in general and the
Center specifically serves the “haves” and not the “have nots.” Since the study
quoted earlier in this document shows the dramatic impact that arts education can
have in disadvantaged communities, reaching all communities, regardless of
geographic and socioeconomic status, must be a key component of the Center’s
education strategy. Technology provides the tactical capability to achieve that
strategic goal.
Finally, technology helps the Center reach parents who may have little or no
experience with the arts, and who may not feel comfortable enough to, or able to,
attend programs on the Center’s campus.
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This document is intended to provide a short-term strategic roadmap to enable the
Woodruff Arts Center to leverage its present strengths and new media
communications technology to better meet its goals in the coming decades.

Physical Spaces
The Georgia Center for Professional Learning Entry Hall
To achieve its goals, the Woodruff Arts Center has identified initiatives for its
divisions and for its physical spaces, beginning with the Georgia Center for
Professional Learning (GCPL). Interactive Kiosks, dynamic synchronized Video
Screens, and Showcase Classrooms will turn the GCPL Entry Hall into a dynamic,
immersive experience right from the start. The result? Today’s savvy technology
users will be wowed — just like those entering the realms of 21st Century Learning
for the very first time. Even the most jaded will feel their jaws drop.
Interactive Kiosks
Kiosks will allow visitors to access information with a touch. As a culture, we are
turning more and more towards self-service. This is a trend we see in virtually all
areas of society: we’re becoming comfortable with the convenience of self-checkout
lanes at grocery stores, self-service DVD rental through grocery and convenience
story kiosks, and self-pay at gas stations. The CVS Minute Clinics allow us to selfmonitor our health while Sprint and Verizon Wireless store kiosks allow us to
register for service. We welcome self-paced browsing, and appreciate the instant
availability of information tailored to our needs and interests.
For an example of how kiosk technology is being used in a similar education setting,
please see the My Science article on Stanford’s recently redesigned Visitor Center:
http://www.myscience.us/wire/visitor_center_unveils_interactive_kiosks_celebrate
s_new_quarters-stanford
At the GCPL, kiosks will be used to offer interactive information on 21st Century

education, campus facilities, and initiatives. The kiosks will include classroom
registration information and allow users to locate their classes and schedules,
exhibits and performances, and even to register for events.
More advantages of the kiosks include:



4

Kiosks present information to learners immediately.
Significantly more users (44 percent) like Self Service. Only a few (9 percent)
absolutely refuse to use it.4

http://www.post-gazette.com/pg/07322/834665-28.stm
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Those with social disorders or executive dysfunctions are often drawn to
technology, allowing greater access and comfort.
Kiosks can provide special assistance to people with disabilities.

The “wow” experience will invite users to touch and explore—as soon as they enter
the building. That’s just the beginning. Soon, smartphone Mobile applications and
Web sites will allow visitors to accomplish the same tasks on their personal
devices—expanding the kiosk experience beyond the limits of the GCPL physical
space. Smartphone and tablet apps will allow users to access the kiosk content—and
other expanded digital lessons—anywhere, and at any time. More, the content will
be constantly up to date. For example, visitors to the Apple Stores can complete
kiosk functions, such as registering for service at the Genius Bar or requesting
specific products, using their iPhones. This is a trend we expect to continue.
The kiosks may also be used to present self-paced tutorials, potentially allowing
visitors to explore educational clips on exhibits, performances, and other events on
the Center’s campus. Users will qualify themselves—touching options to select
language, reading level, etc.—and make decisions about topics of interest and how
quickly they learn.
Experiential and Engaging Video/Flat screens
Video walls that surround the user will communicate transmedia information—
including audio, video, and animation content—about the GCPL. More than a mere
“movie,” these immersive experiences will spread the video message across multiple
screens that “play off” of each other in several dynamic ways—engaging users both
intellectually and emotionally while pulling them deeper into the experience space.
Additional screens will continue the story in other key areas. Even the classrooms,
described below, will contain video elements that demonstrate their use and how
they support the Center’s mission. Putting the content in the context of the room it
describes will allow the message to be delivered to visitors even when classes are
not in session. They will also provide an engaging way to attract people to the goals
and activities of the center.
Showcase Classrooms
The author and futurist Bruce Sterling wrote that “the future is already here, it's just
not well distributed yet.”5 Showroom classrooms are where Woodruff Arts Center
visitors will peek ahead before the future reaches the rest of us. Showcase
Classrooms bring to life the Center’s vision of education in the future.
Showcase classrooms will allow visitors, potential donors, and educators to see
firsthand trends in education technology, and how those technologies can be
5

http://boingboing.net/images/blobjects.htm
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applied to classrooms, even if practical widespread implementation is several years
in the future. After all, technology is almost always rolled out in stages, where
practical, immediate needs must balance the desire to see the future. But by
developing at least one Showcase Classroom for each major area, the GCPL can
begin using cutting edge technology today, without the cost of attempting to retrofit
every program and classroom — especially when the technology is a moving target.
In addition to “sneak previewing” the future of arts education, the Showcase
Classrooms should attract significant—even global—media attention.
These classrooms will be functional and facilitate real, functioning learning.
Nonetheless, they are intended to ride the bleeding edge of the possible—acting as
testing grounds as well as showcases. As programs are vetted and prove their
success, the cost of acquisition will decrease (the costs of technology invariably go
down over time), making wide application of the technology feasible and affordable.

Physical Classrooms
If one word can describe the technology needs of the Woodruff Arts Center’s
classrooms, that word is flexible. Classrooms must meet the needs of visual and
performing arts classes—and the needs of students that range from Pre-K to adult.
They must accommodate both onsite and distance learning, while ensuring that
students in remote geographical locations feel included.
The classrooms should take full advantage of the proliferation of personal devices—
from smartphone and tablets to laptop computers and MP3 players. They should
embrace existing social media platforms for information sharing, community
building, and feedback.
In short, technology-equipped classrooms throughout the GCPL and the Woodruff
Arts Center campus will accommodate group and one-on-one learning, both on and
off-site, in categories that include drawing and painting, art and cultural history,
music, technical tracks (lighting, sound, stage and costume design, etc.), acting,
workshops and residencies, and even competitive training. Some of the specific
technology solutions are described on the following pages.
SMART Tables or Similar Interactive Tables
Often, technology learning at individual devices can eliminate direct interaction
between students. Even in traditional 21st century classes, students are often
divided into small groups to work around traditional PCs.
Multi-touch tables, however, offer the interactive and touch experiences found on
tablets and smartphones, but on a large scale that is intended to encourage
collaborative group learning in a truly social way.

14
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Interactive Tables allow collaborative learning among students working at a single
table. Generally targeted at elementary school and younger children, tables facilitate
group creation and interaction. SMART Tables can be linked with software, so that
the device’s display can be shown on a larger screen, allowing interaction between
devices and inviting teacher involvement. Similar products from other companies
may offer similar features and should be explored.
SMART Board or Similar Interactive Screens
SMART Boards, or similar interactive screens, can replace the traditional projector
and screen in front of the classroom with a multi-touch interactive device, allowing
shared participatory group learning across a whole classroom through touch interaction. Generally used for older students—middle school, high school, and adult—
SMART Board technology facilitates group learning with the interactive content on
the screen—like a cross between a giant iPad and the whiteboard of the future.
Like SMART Tables, SMART Boards can be linked, so that the board display can be
shown on a main stream at the front of a classroom, on a teacher screen, or on a
similar device to allow interactivity and teacher involvement. Again, similar
products from other companies may offer similar features, and should be explored
as potential alternatives.6
Recording Physical Learning and Classes
Recording studios in the GCPL and Woodruff Arts Center classroom will allow
classes, lectures, and seminars to be recorded for future consumption, distribution,
and sharing. The equipment also allows for microblogging, allowing students to
submit work and comments, and for teachers to provide instant feedback.
Recording technology can be used for assessment, by helping teachers determine
comprehension that could previously only be determined by examining physical
clues—body language, facial expressions, etc. More, distance recording brings an
additional level of social validation to experiences when people “see” their classmates and others interacting with one another, with the content, and with teachers.
Potential equipment and software for the Recording Studios include:



6

Music Recording/Editing Software such as ProTools LE software or Logic
(Apple Specific), recording bundles for software, and/or software and a
physical mixer for a “light to medium” duty recording studio.
ProTools recording software with Mbox Pro PC cards/input boxes to support
fully digital recording studios.
Cameras, computers, and microphones.

For more information, please see: Use http://www.smarttech.com
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Some video Recording/Editing Software Examples include:






Camtasia desktop screen recorder to mix audio, video, and computer screen
captures (recording tasks and works in progress) to create interactive
training and support videos on demand for instant viewing
Premiere Pro video editing software (or Premiere Elements for simpler
editing) or a comparable package to take recorded courses and develop them
for online presentation.
Individual recordings can be created with tools like Vimeo, which are entirely
Web-based and online, but allow only limited editing, or Premiere Elements
for more involved desktop-based editing.
Vimeo video-sharing Web site on which users can upload, share, and view
videos.
Bubble Tweet video microblogging for the tracking of work through a series
of smaller videos.

In addition to making video recordings of classes and seminars for archive and
distribution purposes, studios can be used for professional courses, such as audio
and video production classes, and can provide an opportunity for students to record
their works.
For smaller, individual studios for audio and music recording (without video), the
Center should utilize pre-build studio packages based around M-Audio Recording
packages or similar solutions. These packages consist of recording software, highquality microphones, a microphone/input control box, and speakers. Smaller
studios can also be built around Pro Tools with MBox Pro or MBox Mini for a
software-only solution for light to medium duty. Additionally, Logic, an Apple music
recording software solution, and Garage Band (also Mac-only) provide exceptional
studio software choices.
Advanced studios can be built around Pro Tools HD with professional-grade
equipment where many tracks are necessary. However, based on preliminary
assessment, this level of solution seems unnecessary. Pro Tools is one of the
industry standard tools, so students and educators who learn the software will
benefit from doing so.
Quality and volume of equipment varies, but to maintain high-tech appeal and to
limit investment while allowing for expansion, the Center should use software-only
solutions as much as possible. This strategic approach allows the studio to grow as
necessary without making significant additional investments in physical mixing
equipment over time.

16
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Microblogging
Just as Twitter and Facebook have changed the way we socialize, the advent of front
facing cameras and micro-video blogging may well represent the next revolution in
social media networking. Rather than communicating simply through text, video
micro-blogging brings our faces and voices to our messages. The Woodruff Arts
Center can be a leader in using this emerging technology in education. This trend
provides an excellent opportunity for educators to assess subjectively by allowing
students to record themselves answering.
Micro-video blogging is becoming a significant trend in social media—allowing a
video of a person to replace a message that is normally typed—adding a layer of
personalization and connection, and even performance. This is a trend that is
becoming increasingly popular with the proliferation of forward-facing cameras on
smartphones and tablets. As tablets and smartphones with front-facing cameras
become more popular, personal devices can be used to replace the recordings that
currently require a studio.

3D Content
3D Classroom content can be created with tools like Open Cobalt, which are cloudbased platforms for constructing 3D and virtual models. Many variations and
products are being produced based on this platform, such as Edusim. Open Cobalt
content can be created in a variety of standard 3D tools, including Google Sketchup
and Blender. Galleries and Repositories of open-source, pre-built 3D components
are available through Google and other compatible sources. However, development
may require learning new skill sets. Also, the Center should review solutions to
ensure standards of assessment. Some 3D tools do not presently appear to include a
defined objective assessment component, and may require subjective assessment.

Traveling Studio
To expand the reach of its education mission, the Center can take its learning
content “on the road” to provide a consistent experience to more audiences. Most of
the same equipment and software can be used to create a self-contained recording
studio to take to young artists or school performances, enabling real-time streaming
and two-way interaction with other schools and audiences. Benefits include a
consistent experience among multiple audiences, regardless of geographic and
socioeconomic factors. More schools will have access to the learning content.
A “traveling” version of the Center’s studios, using the same PC and software (for
consistency of learning) should be implemented to allow remote recording of
performances as well as to allow classroom recording to be taken when classes
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occur outside of the Woodruff campus, or in a classroom not outfitted with
recording equipment.
In addition to the Recording Studio equipment previously described in detail,
Virtual Environment software optimized for learning, such as Elluminate, laptop
computers, cameras, and microphones will be required.

Tours
Technology makes the tour experience more interactive, consistent, and measurable,
with or without a human expert present. Some examples of recommended
technology and suggested usage include:
•
•
•

Personal Learning Devices available on loan from the Woodruff Arts Center
bring the content to students throughout the region.
QR Codes on exhibits can allow students to watch videos, read, or listen to
information about artwork or performances. Teacher’s editions can provide
additional background and discussion. The devices can track participation.
Video Diary Software records student comments, capturing their
understanding while on self-guided tours.

Using Mobile Personal Learning Devices on Physical Tours
Expanding on the video blogging or video diaries discussed previously, personal
learning devices with forward-facing cameras can be used by students and visitors
to record their impressions and experiences in real time during a physical tour of
facilities at the Woodruff Arts Center campus. Teachers can review the videos to
determine the students’ level of learning and to provide subjective evaluation that is
typically hard to measure outside of the classroom environment.
QR Codes are bar codes that can be read by most mobile devices to provide access to
additional content or assessment. Such supplemental information can include
reading materials, video, audio, animation, or other rich media content. With QR
Codes, students can access information instantly, without having to perform a web
search, which can lead to unconfirmed or unfiltered content.
By linking the device to a QR Code, assessment can occur even when the student
isn’t aware of it, or electronic assessment can be included by tracking the device, the
QR Code, and the responses, and communicating feedback to the individual student.
QR Codes can also provide a teacher with additional information to enhance the
experience of a physical visit to the campus facilities.

18
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Merging Physical and Online Spaces
For years, personal computers have been the e-learning tools of choice. However,
today’s students are becoming increasingly comfortable with mobile devices,
including smartphones, tablets, and MP3 Players. Mobile devices are already
replacing traditional PCs as the information access and communication devices of
choice, even at a young age. Now, education-specific apps and hardware for
smartphones, tablets, and other personal devices are becoming common.
PCs are not likely to be replaced by mobile devices, at least not in the next three
years or so, due to the comparative lack of software for various mobile platforms.
Nonetheless, the trend is that as these devices become ever more ubiquitous, more
and more capabilities and options will become available. The Center should be
prepared to gradually implement more tools for mobile devices.
High Technology classrooms based around devices and technologies can allow
collaborative learning between students in the classroom, and can even extend
collaborative learning to other students far beyond the four walls. More, they can
give students access to images, videos, information, subject matter experts, and
other resources from all around the world.
Social Media is another important trend to consider. Social Media is already a trend
of choice for both physical and distant collaboration, since it allows all students to
share what they learned and their own ideas—both in the classroom and beyond.
Supporting, training, and building content for personal devices can be the most
challenging factor for institutions, especially since the devices are still largely in
their infancy. While traditional personal computers may not have the headlinegrabbing sizzle and cool factor, they have the advantage of vaster and more robust
software libraries. Since the great majority of the available software will run on a
Macintosh or Windows PC, only a few options require technical support.

Technology Standards
Education specific devices support some standards for integrating with education
reporting software. However, content playback may require platform-specific
solutions. If the Center can control the platform, compatibility issues may be limited.
But attempting to provide content to outside organizations that have chosen
different systems could prove to be challenging. SCORM is one such standard.
SCORM
Sharable Content Object Reference Model (SCORM) is a collection of standards and
specifications for web-based e-learning. It defines communications between clientside content and a host system called the run-time environment, which is commonly
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supported by a learning management system. SCORM also defines how content may
be packaged into a transferable file called "Package Interchange Format".
The SCORM eLearning standard for integration of presentation and assessment
provides professional standards supported by most eLearning tools. As a standard,
SCORM allows LMS, content creation and presentation tools to interact seamlessly.
The standard also allows measurement tools to be established in the content
creation phase (described later in this document), and presented and recorded
during online learning.
Mobile Standards and Considerations
SCORM Cloud and similar services allow for the presentation and assessment of
materials that might also offer integration — including mobile learning, Facebook
games, or other remote software that is not launched directly from an LMS. Even
mainstream devices and platforms, such as iPhone/Android and tablets, present
development challenges. Each platform has its own programming language for
native applications. HTML5 may soon provide a cross-platform solution. Education
software exists, but doesn’t adhere to an open standard, other than SCORM
reporting.
Most eLearning software is based on Java and Flash, which only some mobile
devices are just now beginning to support (the forthcoming Blackberry Tablet and
most Android devices, for example). A complete set of tools will be needed to
translate existing content to apps for mobile devices, and some software will need to
be completely rewritten.7 However, some LMS (Upside LMS, for example) are now
releasing mobile integrated apps.8
The Woodruff Arts Center should embrace standards when possible to support a
wider spectrum of devices. Specifically, the Center should focus on HTML5/CSS3
and Web-based technologies in order to support as many personal devices as
possible. HTML5/CSS3 allows for many of the features of native applications
without the need to write platform-specific programming code for each device.
These solutions work across most modern browsers on full platform Macintosh and
Windows PCs as well as most modern smartphones and tablets. The Center can also
expect some support from educational specific devices, but support can vary based
on the specific platform(s).

7
8

http://www.mozealous.com/why-flash-on-the-iphoneipad-doesnt-solve-mlearning/
http://www.upsidelearning.com/mobile-learning-solutions.asp
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Combining Online and On-site Learning
Course content should mix both live (on-site) and distance techniques. The Wall
Street Journal reported that experiments in blended learning in New York schools
have proven enormously successful.9 Likewise, a University of Central Florida study
found that blended learning methods match or exceed the attention and success
rates of Classroom-only learning, and had much better success than Web-only
learning.10
As more education resources trend to online and distance learning, classrooms
should be outfitted to facilitate both local (in class) and distance learning. Teachers
in physical classrooms will use technology to simultaneously lead online learning by
being the host. Meanwhile, students in distant or remote classrooms can enjoy the
same level of participation and attention. As a result, classroom space will be flexible
enough to meet the needs and challenges of the future — bringing the class to the
student, or bringing the student to the teacher.
Multiple classes of students will be able to share a single classroom, so that larger
groups of students can be included. This mix of online and distance learning will
help the Center achieve its mission to expand both reach and impact. To achieve this
level of interactivity, classrooms will need:




PCs to record or playback video and provide interactive tools.
Monitors or projectors to allow playback or display course materials.
Microphones and PA systems to allow audio to be carried and recorded.

Social media provides powerful tools for connecting students, and for sharing work,
reactions, and evaluation. As a result, collaborative learning expands beyond small
groups of students to an entire classroom—and even to students in multiple
classrooms.
The use of social media transcends the typical boundaries of group learning,
allowing students, both in the classrooms and beyond, to learn by interacting and
sharing in a way that small groups and tables cannot. More, the use of social media
allows for better interaction when students are not “singled out” for engagement,
but can offer input simultaneously.

.:http://www.good.is/post/blended-learning-experiment-shows-promise-of-customizededucation/
10 http://net.educause.edu/ir/library/pdf/ERB0407.pdf
9
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Augmented Reality
Augmented reality— live direct or indirect view of a physical real-world
environment, whose elements are augmented by virtual computer-generated
sensory input such as sound or graphics, is already beginning to change the way we
interact with our world.
Applications such as Google Goggles and others have word, product, logo, and
picture recognition technologies that allow personal device cameras to interact with
the world without the need to type in a search window in order to access
information. The user snaps an image, the software recognizes it, and a search
engine provides additional information instantly. Augmented reality brings the
“connected” world to the physical world, not just by providing connectivity, but also
by actually reacting to it. For example, imagine how image recognition technology
can help students explore the complexities and themes in visual art.
QR Codes are a simple form of Augmented Reality—augmenting the world we live in
through technology to provide additional information and knowledge by reacting to
it. QR Codes allow us to link physical items to electronic and Web-based
information. This emerging trend of Augmented Reality through QR Codes, though
potentially expensive to implement, goes beyond simply scanning codes. Instead, a
device actually recognizes specific physical items—paintings, sculpture, buildings,
words, logos, and more. Some Augmented Reality devices can even recognize music,
dance, and dramatic performances. This software exists today in technology like
Google Goggles, but at present isn’t customizable to a significant degree, and can be
expensive to build from the ground up, but will likely be common in coming years.
For control purposes, the Woodruff Arts Center should provide loaner devices as
part of the course, so that software does not need to overcome the challenges of
porting to different personal learning device platforms. As an alternative, the
Woodruff Arts Center can leverage the previously mentioned HTML5/CSS3 when
possible to support as many devices as possible.

3D Technology
While this document is designed to present a short-term roadmap, new solutions are
already emerging that open exciting new possibilities. For example, educational
institutions are already beginning to explore new 3D platforms—3D over the Internet,
3D over mobile devices, and even 3D in the classroom. For example, with the new 3D

22

Woodruff Arts Center – Arts Education Strategic Technology Roadmap

Promethean Board and its related curriculum-based software (to be released in 2011)
students can virtually dissect a frog in 3D with the biology software. The necessary 3D
glasses can be made by the students themselves, reducing the expense, and any laptop
computer can be 3D-enabled with an inexpensive accessory card available at most
electronics stores. The only significant costs are the board and software.11
3D materials with rich imagery are already appearing on Smart Tables and Smart
Boards, Smart Boards that offer true 3D experiences are already on the market.
Immersive Touch software like Edusim brings 3D rendered worlds to touch screens
and tables. Other tools are beginning to bring the 3D virtual world to touch tables.
Many of these platforms are open source, and only require the consumption or
creation of content.12
Imagine a 3D exploration of a piece of sculpture, or the dome at St. Paul’s Cathedral,
or a tour of the latest exhibit at the High Museum of Art. Imagine being able to look
behind the scenes to see how a magnificent building is constructed, or what a
conductor sees during a symphony performance, or the layers that an art restorer
explores when reconstructing a priceless painting. Soon, classroom 3D technology
will take students to the most significant cultural centers—all around the globe. The
Woodruff Arts Center will be their guide.

Online/Distance Learning
Content Creation
Today, content creation for educational environments is already focusing less on
static “slides” and more on mixed rich media experiences — integrating video,
music, and even 3D animation as well as individual learning through personal
devices. Content creation tools should drive students to learn and share; they
should not simply present static information that must be read and copied down
while a teacher is speaking.
Wide spectrums of content creation software tools are available. In many ways, they
have interfaces that are familiar to users of Microsoft’s PowerPoint and Apple’s
Keynote. However, they allow the mix of rich media information, including pictures,
video, animation, audio, and assessments that feature multiple types of interactive
questions and answers.
This does not, however, include the cost of acquiring appropriate 3D content, which is at present
limited, or of creating it.
12 Note: Some open 3D platforms, including Open Cobalt do not appear to be SCORM compliant and
may only allow for subjective assessment or assessment may need to be customized/built – rather
than already established.
11
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When combined with a presentation standard like SCORM, presentation and
assessment can occur simultaneously through a variety of educational devices. For
example, education-specific personal learning devices can capture the assessment of
an individual student while the main classroom presentation continues
uninterrupted.
SCORM allows mixing created content with educational control software and
Learning Management Systems for recording assessment. Some examples of
common software include Adobe Captivate and Elluminate.
When evaluating content creation solutions, two key factors should be considered:
1. Tools should be SCORM complaint to ensure that assessment can be recorded.
2. Tools that create presentations in specific proprietary formats, like Flash
(Adobe Captivate) need devices that can play that format — which can limit
their output reach to mobile devices.
Standard software packages allow teachers to not only access and use Woodruff
Arts Center courses in their classrooms, but also to access learning courses that can
be used for any type of technology education. Content created using most of these
tools can be presented online, directly to a physical classroom, or both.

Non-Traditional Ways to Present Courses
Social Networking and Web-based Learning
Using previously mentioned SCORM Cloud or similar tools allows the Center to build
learning and assessment in non-traditional ways that don’t need to be directly
linked to the LMS. Some examples include:





Flash games and other online learning
Facebook and other social media- connected online learning
Assessment can still be captured and reported to enterprise LMS
Students can learn without feeling like they are taking an online course —
learning using familiar types of tools and games (i.e. Flash, social media).

Mobile Devices


SCORM cloud and other disconnected learning integration, as well as clients
for mobile devices for eLearning tools such as Adobe Connect and/or LMS
systems allow content to be presented and assessment to occur on mobile
devices.
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Mobile features such as front-facing cameras allow for new ways of capturing
subjective assessment that traditional objective-based assessment cannot,
without needing the same direct face-to-face time with a teacher (can be
assessed later).
Some mobile features bring security concerns when dealing with school age
children and should be avoided without understanding security ramifications.
The most notable is GPS tracking or “Geotagging” – which is reporting one’s
location.

Self-Paced Learning
The combination of online and on-site learning opens opportunities for self-paced
learning. Some of the benefits include:





Learners are less dependent on structure and pace established by a trainer.
Assuming control of the learning process is highly motivating.
Each learner has the same level of participation in the learning process.
Participants are active rather than passive, and assume greater responsibility
for their own learning.
Self-paced learning provides teachers with the time to focus more attention
on participants who need assistance. Although participants who are not
having difficulties certainly should not be neglected, this approach allows
teachers to spend time with participants who do require assistance.13

Collaborative and Individual Creation
Collaborative Learning can be accomplished on personal computers and mobile
devices in classrooms to expand traditional physical collaborative learning by
involving an entire classroom or as part of an online class. As a result, remote
students can participate and create as if they were in the same classroom.
Group Drawing, Painting, or Whiteboard Software
Group drawing or whiteboard software allows collaborative learning in art creation
and painting, as well as group whiteboard exercises for non-art classes. Some
suggested options include Twiddla and Dabbleboard, though assessment of
accuracy without specific pen tools may limit effectiveness for more advanced art
classes. The Center should find tools with high accuracy, but should also investigate
simple options so that interactive whiteboard creation can be used for non-art
classes. Most software is SaaS-hosted, which means there are no significant hosting
concerns.

13

http://www.reproline.jhu.edu/english/6read/6issues/6jtn/v4/tn110lrngmthds.htm
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Group Writing
Group writing solutions allow collaborative learning in the areas of writing, such as
screenplays, stories, and poems. The Center should explore Google Docs or other
online tools that are SaaS-hosted and free, but allow security and provide individual
user accounts.
These online solutions span traditional learning by allowing shared creation in real
time, even when classes or physical locations do not connect students. Social Media
options such as Twitter can be used to piece together a poem or story from multiple
students in diverse locations – in real time.
Music
Midi14 Translation Software solutions can be used to allow students to collaborate to
create musical scores electronically. Such solutions can be used to create whole
works for music or individual tracks, which can then be shared—allowing for both
individual and group learning.
In addition, Midi Translation Software solutions offer the following benefits:








It can illustrate musical notation.
Music can be played back on other computers and devices, allowing for
remote assessment.
Some tools can capture and record notes played on a physical instrument so
that the notes are recorded as a student plays their instrument, offering a
potential option for assessment and sharing.
Since MIDI represents musical notation, it can be used for assessment, as it
produces a relatively objective output (sheet of music).
MIDI as a technology allows for interfacing music notes digitally, essentially
acting as an electronic piece of sheet music.
Plays across any MIDI supported device or software — including many
physical instruments and mobile devices.
Can control non-musical components, such as lighting and video systems.

In addition, mobile devices are increasingly being used as “mini” recording studios
on the go, offering mobile software with simulated keyboards, instruments, and
track mixers allowing for creation of music remotely.
Mixed physical/mobile devices such as the Akai 25 studio mixes a physical keyboard
and mobile device (iPhone) for creation anywhere while playing a real instrument.

MIDI is a standard. More information can be found at:
http://en.wikipedia.org/wiki/Musical_Instrument_Digital_Interface
14
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Business Infrastructure
Learning Management System
Learning Management Systems (LMS) are used to manage online courses. LMS
systems generally allow teachers to access, list, and manage courses, assign
presentation and other materials (electronic books, work items, etc.), and to capture
assessment. Again, specific factors should be considered carefully. Online Leaning
Management Systems should:




Be SCORM complaint.
Be customizable to fit the needs of the organization.
Allow integration into presentation tools.

Specific LMS features are discussed below, but any solution should integrate with
content creation tools to present content as well as execute the assessment and
integrate with other areas of interactivity (social media, two-way video, voice, etc.).
LMS solutions offer virtually unprecedented opportunities for the Woodruff Arts
Center to achieve its vision of widening its reach and deepening its impact while
preparing students for the challenges of the 21st Century global market. Nonetheless,
the very proliferation of personal devices presents challenges that must be carefully
considered and addressed.
Technology Considerations of LMS and Online Learning Software
These are general technical considerations and concepts that apply to any large
scale software implementation. Obviously, rich media LMS solutions are no
different. LMS and the Online Learning tool are significant decisions, because these
areas are likely to be the largest education-specific software purchases made. This
section outlines some of the criteria that must be considered.
The first step is to decide upon a broad category. In short, there are two choices:
either to self-host the software or to purchase SaaS (software as a service).
With a Self-Host solution, the Center would purchase software to run on its own
servers. This type of solution would allow the Center to customize or expand
software, enjoy complete control of the environment, and is usually more featurerich. However, the software is more costly, requires technical experts, and the
Center would be required to manage scalability and resource issues.
With a Hosted Software solution, the Center would likely pay a per-month (and/or
per user) fee with limited control. It presents no scaling or sizing issues, requires no
maintenance or technical experts, no hardware to purchase, and no software
upgrades. However, it lacks customization (you can only do what the providers
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allow you to do with plug-ins) and costs over the life of the solution may be higher
because of pay-per-user fees.
The Woodruff Arts Center must also take network bandwidth considerations for
video/presenter-based Synchronous and Asynchronous learning into account.
Presenter bandwidth ranges from a 100kb/second to 400kb/second upload speed,
depending on quality, whether live video is involved, and the specific product
chosen. Each viewer receives the information at a range of 100kb/second to
300kb/second based upon the same factors. Expected bandwidth used monthly will
vary, but will be a factor in decisions on hosting costs or needed networking
equipment when self hosted.
An average one-hour class is likely to require 25 to 200 MB of bandwidth per
presenter and video consumer (about 1-4 MB per minute). Dedicated servers
contain 2TB of bandwidth per month, which would be equal to roughly 5,000 hours
of streamed video conferencing. Dedicated corporate Internet connections of a T1
(1.5 MB/s) could handle between 4 and 20 active users per T1.
If the Woodruff Arts Center elects to go with self-hosting servers, significant
network bandwidth and equipment must be obtained. For optimal performance, the
Center should acquire a dedicated network, which will come with significant costs.
Connections must be public Internet facing to support remote/distance learning.
For bandwidth reasons, the Center should limit or manage direct user connections
to one-way learning download. For live two-way learning, the Center should limit
one presenter to one host (i.e. one school or classroom) to reduce overhead.

Managing Classes
There are numerous options available for managing online learning experiences and
classes. Some are open source (software for the community—examples include
Moodle and Sakai) and others that are professional (such as Blackboard, Upside
Learning).
Open-source software is developed for the community and often allows greater
flexibility, but may require additional investment in customization.
Professional software often offers a simple, single solution, but can carry significant
licensing costs, and the Center would be “locked” into the proprietary solution and
its limitations.
In addition, some solutions are self-hosted, as opposed to SaaS-hosted. Since the
Woodruff Arts Center will likely need to customize its solution for the unique needs
of its core constituencies, it would be best served by a self-hosted solution, even
though it means that the Center will have to manage the system and hardware.
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The Center should choose a solution with the following features:








Should be Customizable.
Can integrate with eLearning/Presenting tools of choice to ensure both
launch and assessment of classes.
Can integrate with CRM (such as Tessitura) to allow management of available
courses and potentially even user accounts for a more seamless user
experience.
Should be SCORM complaint.
Since LMS is the “backbone” of online learning, it should have high scalability
and availability.
Should offer professional support.
Professional Services is a must so that the Center can hire experts as needed
and have competitive offers.

Server Sizing Requirements:




Recommended Server Sizing: Moodle/Sakai/Blackboard (final product
chosen may have some variation)
SaaS LMS (i.e. Upside Learning) will not have server-sizing requirements.
Server Hardware:
For more than 500 Users:
- 1 Dual Core/4 gigs of RAM front end server
- Use Existing Database Server
For 1000-2000 users
- 1 to 2 (for fault tolerance) Dual Core/4 gigs of RAM front end server
- 1 Dual Core/4 gigs of RAM Database servers
For 2000 to 4000 users
- 2 (for fault tolerance) Quad Core/8 gigs of RAM front end server
- 1 Quad Core/8 gigs of RAM Database servers

Beyond 4,000 users and for extreme usage scenarios (such as multiple concurrent
users consuming video), the costs will escalate significantly. These scenarios may
require dedicated video hosting or extremely large clustered server solutions. This
scenario is not quoted, because it seems that this level of volume is not likely to
occur in a three-year span. Also, this scenario would require the Center to sell a
significant number of classes to offsite connections to generate the volumes of data
transfer necessary.
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Recommended Online Learning Solutions
As the Woodruff Arts Center trends toward non-traditional ways of presenting
learning and gathering assessment through Clouds and remote learning, it should
standardize on a tool that can offer either one-way or two-way learning for
eLearning courses. The Center should select a solution that offers the following
features:







Allows for real time two-way learning with students.
Allows for presentation of recorded materials.
Allows for real time one-way (seminary/conference call) presentations.
Integrates with multiple Learning Management Systems.
As large of a client base (PCs, Macs, mobile) as possible to support as many
different users as possible.
Presents SCORM complaint presentations/eLearning for assessment.

Some potential software choices in this area include:


Elluminate
- Self Hosted
- Allows real time two-way (synchronous) presentation of materials as
well as real time one-way.
- Integrates with LMS, supports SCORM.
Considerations: May offer only limited video formats and presentation
support; currently mobile support is unknown.



Adobe Connect
- Hosted (SaaS) or Self-hosted options
- Allows real time two-way (synchronous) presentation of materials, real
time one-way, and integrates with LMS.
- Supports SCORM.
- Adapting to mobile.
- Self-hosted option allows customization through SDK/APIs.
Considerations: Focuses on Adobe presentation products, Flash/Adobe Air
(essentially Flash for desktops) tools that may limit install base — though
Adobe tools generally have good support for both PCs and MACs, and they
are adapting to mobile devices with native clients.
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Server Sizing Requirements:
Recommended Server Sizing for Adobe Connect or Elluminate:15
For more than 100 Concurrent Users
- 1 Dual Core/4 gigs of RAM front end server
- Use Existing Database Server/Run on Same Server
For 200-400 concurrent users
- 1 to 2 (for fault tolerance) Dual Core/4 gigs of RAM front end server
- 1 Dual Core/4 gigs of RAM Database servers
- 1 Dual Core/4 gigs of RAM Management server
For 400-1000 concurrent users
- 2 (for fault tolerance) Quad Core/8 gigs of RAM front end server
- 1 Quad Core/8 gigs of RAM Database servers
- 1 Quad Core/8 gigs of RAM Management servers

Reporting
Due to the multiple systems involved (LMS, CRM) the Woodruff Arts Center should
use a Reporting engine tool, such as Microsoft Reporting Services with a reporting
server that takes data from the various systems (Tessitura, LMS, etc.) and translates
reports into more streamlined columns known commonly as Extract, Transform,
Load (ETL). ETL is intended to use development tools to talk to various databases
and create a single set of data that can be used more easily for reporting.
With such a solution, reports can then be built and automated using Reporting
Services. Reports can be pre-defined and viewed through a Web browser or emailed
on a defined schedule. Additional reports can be built without a programmer or
database expert, although initial ETL and advanced reports may require a reporting
expert or developer.
Reporting can be used to manage assessment and link to defined, measurable goals.
Plus, reporting can be used to mine for information about students, costs, sales, and
trends when tied to the CRM/purchase system.
The Center should develop two types of reports:
1. “Dashboard” reports that show highlights of specific information that are
easily consumable by executives and non-educators.
2. Detailed reports that are informative and actionable, and contain the
necessary details for in-house educators and business leaders.
The final product chosen may have some variation, but this should be able to provide estimate
level of hardware)
15
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Server Hosting Options
As discussed, some software is sold as Software as a Service (SaaS), which is
completely hosted. However, for self-hosted software, the necessary hardware can
run on the cloud—on virtualized hardware hosted by professional companies. It has
a monthly fee to rent the virtual server, but eliminates hardware support and most
basic operating system and software support. The Center would only need to
support its specific software applications; the cloud firm supports the server and
operating system.
Cloud hosting solutions are scalable and can provide as much bandwidth as may be
needed. Additional Virtual Servers can be purchased and linked together with a load
balancer.16 For high availability, the Center should choose this model: two front-end
load balancer Web or application servers for each critical application (LMS, Online
Learning Presentation, Web site) and one database server.
Because the servers are virtual, the Center can add processing power as necessary.
Many models support “pay for usage” — the Center pays a base fee for each server
instance, but then pays for each processor cycle used. This model can provide for
lots of peak usage without requiring the purchase of excessive equipment if the
peaks are not common.
One downside, however, is that some software packages, such as Elluminate, will
not run on virtual machines. This does not always mean the program would not run
in a cloud, but it may mean that the Center can expect limited or no support from the
software vendor.
Many providers offer Cloud hosting, including Rack Space, Amazon, Apple, and even
Microsoft.
The Center may also consider using rented physical servers, instead of virtualized
servers with similar features, from companies like Rackspace. This solution can be
more costly, but the Center will receive more dedicated processing power and more
control. In addition, this approach would potentially support advanced database
configurations that the cloud would not, or support custom editions of database
software needed for specific tasks, like reporting.
Currently, Woodruff Web sites (WoodruffCenter.org, AtlantaSymphony.org, etc.) all
run on rented servers from Rackspace—so the Center has experience and a level of
comfort with this option.
Hosting bandwidth-intensive applications (video learning, two-way learning) can
offset the need for dedicated network equipment to support high usage, since the
16

Databases generally do not support Load Balancers/high availability in the same way that frontend applications can.
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hosting provider will manage networking/bandwidth to the Internet. Rented
servers come with a base amount of bandwidth, so additional charges may be
incurred. However, each server includes 2TB of bandwidth.
Also, with rented servers, there is no risk that some software may be unsupported
due to virtualization.
For ease of management, unless significant major data and server operations must
be built to support thousands of active individual users, the Center should use hosted
servers.
In the event that the Center expands beyond several servers, the cost/benefit of selfhosting, even in a co-located datacenter, may exceed the monthly costs to host. Colocation involves installing the Center’s owned server equipment in a professional
datacenter. The Center remains responsible for the purchase, support, and
maintenance of the equipment, but the physical data center space is managed by the
outsource company. This approach avoids the hundreds and perhaps millions of
dollars necessary to build a dedicated 24/7 server hosting datacenter capable of
extreme traffic volumes.
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Conclusion
The Woodruff Arts Center’s dedication to becoming a leader in using technology in
arts education is an ambitious one. Nonetheless, the benefits of preparing students
for the challenges of the competitive global and multicultural marketplace of the 21st
Century—and of nurturing the thriving arts community that attracts businesses and
high-paying jobs—are invaluable.
Without question, a thorough education in the arts is critical not only for giving
students a context from which to relate to an increasingly complex world, but also to
improving performance throughout the academic spectrum. Nonetheless, there
remain major gaps in arts education-based content for all of the rapidly proliferating
platforms in education technology. That gap can be bridged. Adopting innovative
technology is not necessarily more expensive, but it does require commitment and a
reallocation of funds. If the Center makes that commitment, it is well positioned to
establish itself as a leader on the very cutting edge of education.
Technology will turn campus facilities—from entrance halls to classrooms—into
true showcases that demonstrate the learning techniques of the future, wowing
students, educators, adults, and donors alike. Video screens will pull users deeper
into the center, while content pushed to their mobile devices will deepen their
understanding and appreciation of the experience.
Students will make connections across the academic curriculum, and with other
students in diverse neighborhoods throughout the region. They will use the Centers
facilities to create their own art, and journal their own experiences. They will share
their impressions with teachers in the classroom, and artists around the world.
Dynamic course information will be constantly up-to-date and relevant—without
the waste and environmental impact of reprinting course materials. Students in
faraway counties will receive the same experiences that students in the Center’s
own classrooms enjoy.
To make this vision an inspiring reality, the Center should look for solutions that are
self-hosted, SCORM complaint, customizable to fit the needs of the organization, and
that allow integration into presentation tools.
Technology is a key to expanding the Woodruff Arts Center’s reach and improving
the quality of learning and retention. This roadmap provides the practical solutions
that will help the Center connect with more students than ever before, regardless of
their physical geographical location or socioeconomic situation—and deepen its allimportant impact on their lives.
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Glossary
Adobe Captivate: (http://www.adobe.com/products/captivate/) Rapidly
create, smoothly deliver, and easily maintain rich eLearning content.
Adobe Connect: (http://www.adobe.com/products/acrobatconnectpro/) Web
conferencing software for securely sharing presentations and multimedia from
the desktop and getting feedback from participants.
Adobe Presenter: (http://www.adobe.com/products/presenter/features/)
Create engaging presentations rapidly and easily.
Augmented reality: a live direct or indirect view of a physical real-world
environment whose elements are augmented by virtual computer-generated
sensory input such as sound or graphics.
Blackboard Learn: (http://www.blackboard.com/Teaching-Learning/LearnPlatform.aspx) a platform for delivering learning content, engaging learners and
measuring performance.
Bubble Tweet: (http://www.bubbletweet.com/faqs.php) a short video
(currently up to 30 seconds) that plays in a floating Bubble video player over
BubbleTweet pages.
Camtasia: (http://www.techsmith.com/camtasia/) video-based screen
capturing software installed on a computer so screen captures are directly
recorded to a digital video format with high quality audio.
Dabbleboard: (http://dabbleboard.com/) online collaboration application
centered on the whiteboard.
Edmodo: (http://www.edmodo.com/#) private microblogging platform for
teachers and students to send notes, links, files, alerts, assignments and events to
each other.
Elluminate: (http://www.elluminate.com/) virtual environment for world-class
communication, collaboration and education that transforms teaching and
learning.
Geotagging: the process of adding geographical identification metadata to
various media such as photographs, video, websites, SMS messages or RSS feeds.
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Google Docs:
(https://www.google.com/accounts/ServiceLogin?service=writely&passive=12
09600&continue=http://docs.google.com/&followup=http://docs.google.com/&
ltmpl=homepage) Allows users to upload files from the desktop, edit and view
documents from any computer or smart phone and collaborate in real time.
Learning Management System: a software application for administering,
documenting, tracking and reporting training programs, classroom and online
events, e-learning programs and training content.
Moodle: (http://moodle.com/) a free learning management system (LMS) Web
application educators can use to create effective online learning sites.
Premier Elements: (http://www.adobe.com/products/premiereel/) software
for creating powerful, automated movie-editing options, professional-quality
effects and quick and easy sharing.
QR Codes: a matrix barcode (or two-dimensional code), readable by
QR scanners, mobile phones with a camera and smartphones. The code consists
of black modules arranged in a square pattern on white background. The
information encoded can be text, URL or other data.
Sharable Content Object Reference Model (SCORM): a collection of standards
and specifications for Web-based e-learning.
SMART Board:
(http://smarttech.com/Home%20Page/Solutions/Education%20Solutions?WT.
ac=HPBtn1_Ed_072610) interactive whiteboard for delivering dynamic lessons
and allowing multiple users to simultaneously write, draw and manipulate
content.
SMART Table:
(http://smarttech.com/Home%20Page/Solutions/Education%20Solutions?WT.
ac=HPBtn1_Ed_072610) multi-touch, multiuser interactive learning center that
allows groups of early education students to work simultaneously on one surface.
Twiddla: (http://www.twiddla.com/) a real-time online collaboration tool
requiring no plug-ins or downloads.
Vimeo: (http://vimeo.com/) video sharing website on which users can upload,
share and view videos.
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