






Network monitoring – K12HSN con� nually 
monitors the Network’s performance and 
u� liza� on. Users may log into the system and 
select any node site to view real-� me sta� s� cs 
including minimum, maximum and  average 
response � mes and packet loss, as well as node 
details and availability.

Brokers of Exper� se – The K12HSN program 
provides coordina� on and management of a new 
statewide eff ort called The Brokers of Exper� se 
(BOE).39 The BOE’s purpose is to leverage the 
wealth of educa� onal exper� se around the state 
in order to provide eff ec� ve technology tools 
and resources to schools and districts to improve 
student achievement. 

The BOE project will accomplish this by:
• Providing classroom tools and resources that 
are aligned to California Content Standards.

• Providing resources that are searchable by grade, 
content level and demographic informa� on.
• Providing opportuni� es for crea� ng and 
publishing high-quality content that has proven 
eff ec� ve for teachers.
• Facilita� ng communica� on and dialogue with 
educators across the state who have similar 
ques� ons.

b. Node site support
K12HSN provides services to node sites, which 
serve as aggrega� on points for the CalREN 
backbone and therefore are usually located at a 
county offi  ce of educa� on (some coun� es have 
more than one node site).

K12HSN provides node sites with direct technical 
support  including  scheduled maintenance, 
network performance and u� liza� on monitoring, 
network diagnos� cs, and support for 
videoconferencing services to districts. In a recent 
survey conducted as part of the annual program 
evalua� on, node site technical and administra� ve 
contacts reported a 97% sa� sfac� on rate with the 
technical support provided by the program.

A benefi t of districts accessing the Network  
through node sites/county offi  ces of educa� on 
(COE) is that it naturally promotes economies of 
scale through centraliza� on of ISP connec� vity, 
including services outlined in Table 4. 

Addi� onally, this model encourages the forma� on 
of unique and valuable rela� onships.  For example, 
in Southern California such rela� onships have 
fostered well-a� ended technical seminars where 
district and county offi  ce of educa� on staff  share 
informa� on and best prac� ces.  Also, countywide 
contracts have been coordinated between the 
county offi  ce of educa� on and districts in an eff ort 
to leverage the cost of expensive licensing fees for 
so� ware and hardware.
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Most notable is the improved communica� on 
between the Educa� on Technology (Ed Tech) 
and Informa� on Technology (IT) sectors, which 
is contribu� ng to new levels of coordina� on in 
support of teaching and learning. 

As a direct outcome of this connec� vity model, 
partnerships are helping to reduce costs, leverage 
resources and promote communica� on and 
collabora� on between the nodes/offi  ces of 
educa� on and district staff . Many districts prefer 
to leverage their county offi  ces in the procurement 
of services such as network management, content 
fi ltering, and instruc� onal media purchasing.  This 
decision frequently extends buying power and 
supplements the exper� se that small districts 
possess at their own sites.  In addi� on, it is also 
common for a county offi  ce of educa� on (COE) 

to host and support the accoun� ng system used 
by its districts. Typically, business systems are 
centralized, and districts have online access to 
input their data over the Internet. This way the COE 
supports one unifi ed  system from development 
to implementa� on, to  back-up and data recovery, 
benefi � ng all par� cipa� ng districts.

c. District-level support
K12HSN does not provide services directly to 
district-level agencies; it provides services to node 
sites, which in turn provide services to districts. In 
a recent survey conducted as part of the annual 
program evalua� on, 69 node sites indicated they 
provide a series of services to their connected 
districts. Table 4 presents a summary of those 
responses.

Services provided to districts Number of node sites 
indica� ng they provide 

service

Percentage of node sites 
indica� ng they provide 

service

Basic Connec� on 68 99%

Technical support 59 86%
Primary/Secondary DNS 59 86%
Network Monitoring 56 81%
Email services 51 74%
Fiscal Services 49 71%
Firewall 49 71%
Spam fi ltering 48 70%
System access to spare equipment, space, staff  in a crisis 36 52%
Virus protec� on 33 48%
E-Rate/CTF support 33 48%
Intrusion Detec� on 25 36%
Storage/Disaster recovery 24 35%
Acceptable Usage Monitoring 20 29%
Traffi  c shaping 14 20%
Caching 9 13%

Table 4: Services provided to districts by node sites
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d. School-level support
K12HSN has not historically provided services 
directly to district-level agencies, however it 
has recently developed a site-level service as 
described below.

Network Diagnos� c Service – Since 2007, the 
K12HSN has off ered a free diagnos� c service 
to school network administrators. This service 
enables them to improve the effi  ciency of their 
school network in order that they may take full 
advantage of the benefi ts of their connec� on to 
the Network. 

Iden� fi ca� on of resources and 
applica� ons
The Network serves as a statewide Intranet 
that allows a “new breed of applica� ons” to be 
developed and supported. But some� mes there 
exists an ambiguity in the word “applica� on” – it 
can mean either a general use of something or a 
specifi c program. In this sec� on we are referring 
to the la� er meaning. 

While development of applica� ons and resources 
is outside the scope of the program, the K12HSN 
Applica� ons Coordina� on Commi� ee (ACC) works 
to improve access to applica� ons available through 
other educa� on technology programs, California’s 
58 county offi  ces of educa� on, and other en� � es 
that are willing to share with K12HSN. In an early 
eff ort to accomplish this, K12HSN staff  created the 
Directory of Network Applica� ons (DNA). Most 
county offi  ces of educa� on and many districts 
develop their own technology-based and web-
based resources in order to meet local needs. 
These may be in specifi c content areas (e.g. 
English language arts, math, science) or relate to 
the special needs of specifi c target groups (e.g. 
English language learning, CAHSEE prepara� on, 
hearing-impaired instruc� on). Through this 
directory, K12HSN was able to off er districts and 
county offi  ces of educa� on the opportunity to raise 

awareness of these locally-produced resources, 
reducing duplica� on of eff ort, improving collegial 
rela� onships, and suppor� ng educators across 
California in discovering the wealth of resources 
and applica� ons available on the Network.

If applica� ons are placed “on the Network” traffi  c 
between end users and the servers hos� ng those 
applica� ons no longer needs to travel over the 
Internet; instead the traffi  c remains within the 
CalREN wide area network. This usually requires a 
formal agreement or partnership with the owner 
of the applica� on, wherein 1) a dedicated server 
that runs the applica� on is placed at a node on 
the Network, or 2) a connec� on is made across 
the Network to other networks on which the 
applica� on servers are connected. In the fi rst case 
the applica� on is “hosted” and in the second case 
it is connected through a “peering rela� onship.” 
The term “peering” refers to the act of connec� ng 
two networks or computers together across 
a network, as in “peer-to-peer” fi le sharing. 
Over the years a number of applica� ons have 
been iden� fi ed by CENIC and the ACC as being 
important addi� ons to the Network, and are now 
available either by hos� ng agreements or peering 
rela� onships. 
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Hos� ng rela� onships by/with K12HSN
K12HSN has established numerous partnerships, 
collabora� ons and rela� onships for applica� on 
hos� ng including the following:

a. UC College Prep 
In a recent partnership agreement, UC College 
Prep, a statewide program of the University of 
California, will house its state and College Board-
approved online courses and digital lessons on 
the K12HSN servers. The K12HSN Calaxy web site 
allows California high school teachers to teach 
online credit-bearing courses, through a program 
called Moodle. Rather than acquiring and 
maintaining servers and technology to instruct 
the courses, schools can access the courses and 
content through the Network. The agreement 
will make over $8 million worth of high-quality, 
interac� ve online courses and lessons developed 
by UC available to the en� re state through one 
centralized portal. Another $5 million worth of 
online course content will be added to the network 
over the next two years. Concurrently, UC College 
Prep will construct a special Web portal on the 
network off ering sophis� cated math lessons, 
including algebra and CASHEE resources, to serve 
the state’s algebra and math development needs. 
UC College Prep’s goal is to eventually provide the 
network with the en� re college prep curriculum.

Automa� c access to UC College Prep courses 
on the network will be available in 2010. UC 
College Prep and K12HSN are currently building 
a content bank and other features for a piloted 
implementa� on that will precede the statewide 
implementa� on of the courses. In the mean� me, 
schools and school districts may license courses 
directly from UC College Prep and use the courses 
independently.

                                      

b. Discovery Educa� on
Discovery Educa� on streaming™, formerly known 
as unitedstreaming, is a fee-based service that 
provides educators with an extensive video library 
correlated to state standards for use with exis� ng 
curriculum. The service reaches more than 30 
million students across the country. 

Discovery Educa� on and K12HSN have partnered 
to place Discovery Educa� on streaming resources 
directly on the Network. This partnership is 
expected to be mutually benefi cial and produce 
major benefi ts for educators . Discovery Educa� on 
has provided streaming servers for the program, 
and K12HSN has placed these servers at a node 
site from where they serve all subscribing districts 
in California. 

The advantage to educators of this hos� ng 
agreement is delivery, via the Network, of 
thousands of resources, including 4,000 full-
length videos chaptered into 40,000 segments; 
200 wri� ng prompts; six core subjects; 20,000 
high-quality digital images; 200 lesson plans; 2,000 
ready-made quizzes; and 23,000 encyclopedia 
ar� cles. For all California K-12 educators (except 
subscribers who already access the video library 
content from their own local servers), the new 
delivery route is, as expected, faster and of higher 
quality. The change also produces savings for 
K12HSN, since it means a lower volume of traffi  c 
accessing the commercial Internet to download 
these resources. 
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c. Verizon Thinkfi nity
In January 2009, K12HSN became the State 
Educa� on Partner for Verizon Thinkfi nity in 
California. Through a grant from the Verizon 
Founda� on, K12HSN provides professional 
development to educators throughout the State 
in the use of Thinkfi nity resources to improve 
teaching and learning. 

Verizon Thinkfi nity.org is a free, comprehensive 
website containing more than 55,000 educa� onal 
resources, including standards-based, grade-
specifi c, K-12 lesson plans, student interac� ve 
tools and reference materials. 

Content is provided through a partnership 
between the Verizon Founda� on and 11 of the 
na� on’s leading educa� onal organiza� ons: 
�American Associa� on for the Advancement of 
Science, 
�Interna� onal Reading Associa� on
�John F. Kennedy Center for the Performing Arts 
�Na� onal Center for Family Literacy
�Council for Economic Educa� on
�Na� onal Endowment for the Humani� es 
�Na� onal Council of Teachers of English
�Na� onal Council of Teachers of Mathema� cs
� Na� onal Geographic Society
�ProLiteracy
�Smithsonian Na� onal Museum of American 
History. 

                           d. Moodle
           Moodle is a Course Management                     
                     System - also known as a Learning 
Management System or a Virtual Learning 
Environment. It is a free open source web 
applica� on that educators can use to create 
online learning sites. Moodle allows educators 
to create online courses that students can access 
as a virtual classroom. Moodle is currently being 
used by thousands of educa� onal ins� tu� ons 
around the world to provide an interface for e-
learning and virtual schools. 

A typical Moodle home page will include a list of 
par� cipants (including the teacher and students), 
a calendar with a course schedule, and a list of 
assignments. Other Moodle features include 
online quizzes, forums where students can post 
comments and ask ques� ons, glossaries of terms, 
and links to other Web resources.

K12HSN hosts Moodle on the Network as one 
of Calaxy’s online tools.  Calaxy and Moodle are 
especially benefi cial to teachers whose schools 
do not have the resources (e.g., a server and the 
capacity to maintain it) for their own instance of 
Moodle.

Applica� ons hosted by node sites 
Node sites play a key role in hos� ng content for 
California schools. Hosted applica� ons are varied 
and usually localized to county or regional needs. 
In a September 2009 survey, 86% of responding 
node sites indicated that they host applica� ons to 
serve their local or regional districts and schools.  
The applica� ons listed ranged from fi nancial 
and student data systems to media streaming to 
support instruc� on. A directory of a sampling of 
these applica� ons is available at:
h� p://www.k12hsn.org/resources/directory. 

A few examples of content hosted by node sites 
include:

�Contra Costa County Offi  ce of Educa� on’s 
ed1stop Portal at h� p://www.ed1stop.net

�Sacramento County Offi  ce of Educa� on’s 
MyCTAP Portal at h� p://www.myctap.org

�San Diego County Offi  ce of Educa� on’s Ge�  ng 
Ready for Algebra Online at 
h� p://www.readyforalgebra.net
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Development of tools - Calaxy
K12HSN provides California educators with a 
comprehensive suite of applica� ons: Calaxy, 
which consists of ten tools as described in Table 
5 below.

Calaxy tool Icon Descrip� on

Blogs A personal online journal where you frequently share ideas and receive input 
from peers.

Videos An Interface to upload and manage your videos online and browse instruc� onal 
videos.

Podcasts An Interface to upload and manage your podcasts online and discover your peers’ 
podcasts.

Images An Interface to upload and manage your photos and digital images online and 
fi nd addi� onal images.

Documents An Interface to upload and manage documents online.

Wikis A collabora� ve workspace on a topic where any user can edit the site content, 
including other users’ contribu� ons.

Assets An easy yet powerful web-based system for managing and tracking your 
inventory.

Moodle An online course management system.

MyTechDesk A free web-based work order/ � cket management system.

K12video A videoconference scheduling system for California educators.
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Calaxy currently includes tools for blogging; 
storing and sharing images, videos, podcasts 
and documents; crea� ng wikis; managing assets 
and work orders; managing online courses;  and 
scheduling videoconferences. 

Calaxy tools provide secure ways for teachers 
to collaborate with others, share lesson ideas, 
share student learning objects, disseminate best 
prac� ces, and more.

To ensure a safe and friendly cyber-environment, 
the K12HSN program restricts access to the 
Calaxy tools to a “Trusted Community.” Only 
a� er a person reques� ng access to the tools 
is verifi ed as a California K-12 educator and 
has agreed to abide by program rules are they 
admi� ed into this Trusted Community of Calaxy 
users. For addi� onal informa� on on Calaxy see 
h� p://www.k12hsn.org/calaxy/about.php/.

A history of Calaxy development
Two of the Calaxy tools, MyTechDesk and 
K12video.org, pre-date K12HSN and were 
developed by Imperial County Offi  ce of Educa� on 
(ICOE) before it became the lead agency for 
K12HSN.

MyTechDesk is a web-based work order/� cket 
management system. Prior to the availability of 
this tool, schools and districts that wanted to 
track their technical support issues had to develop 
homegrown systems or pay signifi cant costs to 
purchase commercial � cket tracking products. 
MyTechDesk was developed in 2001 to help ICOE 
manage its own informa� on technology support 
opera� ons. In 2005, it started to be off ered at 
no cost to all California K-12 schools through 
collabora� on with the California Department of 
Educa� on’s TechSETS project. Over the years, 
requests for addi� onal features prompted 
development of more feature-rich versions. For 
more informa� on see the MyTechDesk web site 
at: h� p://www.mytechdesk.org/.

K12video.org is a comprehensive web-based 
scheduling and messaging system designed to 
assist with the scheduling and management 
of videoconferences over the K12 High Speed 
Network. Prior to the availability of this tool 
educators who wanted to use videoconferencing 
were required to call ICOE and arrange for their 
conference using a paper-based system. In order 
to more effi  ciently manage the growing volume 
of videoconferencing sessions, ICOE developed 
K12video.org, a videoconference scheduling 
system, in collabora� on with the Technology 
and Telecommunica� ons Steering Commi� ee 
(TTSC) of the California County Superintendents 
Educa� onal Services Associa� on (CCSESA). The 
fi rst version was released in 2004. A new version  
was launched in 2006.

K12video.ORG
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The remaining Calaxy tools were designed by 
K12HSN as part of its goal to support California 
educators and expand the availability of resources 
for school management. The Assets tool was 
developed in response to the need for a system to 
manage technology inventory. Other tools such as 
such as blogs, wikis, podcasts, and video hos� ng 
were developed in response to the growth in the 
use of the Internet by teachers, and in par� cular 
the use of Web 2.0 tools. 

Most Web 2.0 tools are hosted in public domains 
where anyone is able to access and publish. 
Content appropriateness in these public sites is 
not regulated. In K-12 educa� on, because schools 
are required to prevent access to inappropriate 
content, many Web 2.0 tools are blocked from 
access. This o� en results in teachers being blocked 
from using tools they consider useful to teaching, 
student engagement, and learning. Calaxy solves 
this problem by providing Web 2.0 tools that 
allow for the control of content.

Dissemina� on of informa� on about 

K12HSN resources

Raising awareness and dissemina� on of network 
resources are crucial to the overall vision of 
K12HSN and use of the bandwidth accessibility, 
tools, resources and applica� ons. The Advisory 
Board and strategic partners play cri� cal roles in 
this eff ort. From the outset, the K12HSN program 
has sought par� cipa� on from a wide range 
of K-12 par� cipants from across the state. Its 
commi� ee structures were intended to assist in 
the two-direc� onal fl ow of informa� on between 
the program and K-12 cons� tuents.  In addi� on, 
program staff  members have expended � me and 
energy to stay closely connected to the eff orts 
of the California Technology Assistance Project 
(CTAP) and other regional organiza� ons.  

The community of node site contacts, both 
technical and administra� ve, are u� lized to 
distribute informa� on and solicit input.  Regional 
videoconference mee� ngs with members of node 
site staff s are conducted as needed to ensure 
that program staff  remain in touch with changing 
needs in the K-12 community.

V. A look into the future for 
K12HSN

It was stated earlier that the future of K12HSN 
services will be driven by three primary forces: 

1) pressure on K-12 educa� on to reduce the 
costs of technology and increase the return on 
investment in the Network, 

2) an increasing demand for network capacity, 
and 

3) an increasing need for network security and 
cyber safety. 
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The pressure on K-12 educa� on to reduce costs of 
technology is being driven by the current economic 
crisis. The demand for network capacity (i.e. 
bandwidth) is being driven by an increasing use 
of web-based strategies for teaching that are in 
turn being driven by technological advances such 
as cloud compu� ng and eReaders. The increasing 
need for network security and cyber safety is 
being driven by the rise in viruses, intrusions, 
hacking and other security-related reasons for 
keeping traffi  c “on Network.” 

In terms of specifi c future ac� ons it should be 
noted that in 2008 the K12HSN Advisory Board 
made seven educa� on policy recommenda� ons 
to the State Superintendent of Public Instruc� on 
(SSPI), Jack O’Connell. 

These recommenda� ons are focused on online 
learning and include plans to:

1. Create a Statewide online learning council. 

2. Provide access to online courses for all students 
in California. 

3. Ensure all adopted textbooks and related materials 
are available to schools in electronic format.

4. Join the current list of states ac� vely par� cipa� ng 
in the Partnership for 21st Century Skills.

5. Develop policies to ensure that all students are 
aff orded the opportunity to have a successful 
online experience at least once before gradua� ng.

6. Support staff  development opportuni� es to 
ensure all staff  are fully prepared to support 
student learning in an online environment.

7. Iden� fy any K-12 sites that do not have suffi  cient 
network access or bandwidth, and develop a plan 
to remedy the situa� on.

It is the Advisory Board’s intent to work closely 
with the State Superintendent of Public Instruc� on 
and K12HSN to support these recommenda� ons 
and develop a strategic plan to coordinate eff orts 
to implement them eff ec� vely.40  

Reducing costs of technology in 
educa� on 

California is currently undergoing a sea change in 
its economic underpinnings, crea� ng uncertainty 
with respect to current and future educa� on 
funding. The economic situa� on has already 
caused major changes in the way the State budgets 
funds for technology, and it will undoubtedly 
create future pressures on K-12 educa� on to 
reduce the costs associated with technology.41 
At the same � me however, we are seeing an 
increasing demand for network capacity as schools 
increase their use of bandwidth-hungry strategies 
for teaching (see following sec� on). Demands are 
also increasing with regard to school opera� ons; 
the reliance on the Network for school business 
uses and new technologies such as Voice over 
Internet Protocol (VoIP) and video conferencing 
con� nues to increase network use.42 

K12HSN is already addressing many of the 
topics that will be discussed in this sec� on (for 
example the emergence of Web 2.0 technology), 
and for that reason it is very well posi� oned to 
navigate the uncharted path into the future. The 
immense challenge of simultaneously mee� ng 
the increasing demand for network capacity and 
reducing overall educa� on technology costs will 
create programma� c opportuni� es and further 
increase the already cri� cal need for the K12HSN 
program.

The immense challenge of simultaneously 

mee� ng the increasing demand for network 

capacity and reducing overall educa� onal 

technology costs will create programma� c 

opportuni� es and increase the already 

cri� cal need for the K12HSN program.
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How can K12HSN reduce the costs associated with 
technology, not only at the state level but also at 
the county, district, and school level? Although a 
detailed analysis of this ques� on is beyond the 
scope of this report, we will present a few key 
ideas. 

Leveraging resources
By taking advantage of peering rela� onships 
between CalREN and other networks, including 
the commercial Internet, Google, and numerous 
educa� onal networks, K12HSN provides its 71 
node sites with the capability to serve both 
nearby and remote K-12 sites with connec� vity to 
these networks. Absent state funding for K12HSN 
it would be cost-prohibi� ve to provide the current 
level of connec� vity and service to every region 
of California.

Reducing network costs
As K12HSN inves� gated op� ons for increasing the 
size of node site circuits it discovered several cost 
savings opportuni� es where a faster circuit could 
be installed at an equal or lesser cost than the 
exis� ng circuit. Whenever these opportuni� es 
arise, K12HSN takes advantage of them to 
increase network performance, increase capacity 
and reduce network costs.

Providing free tools
As discussed in Sec� on IV, K12HSN provides 
schools and districts with a comprehensive tool 
set called Calaxy. Although some of these tools 
provide the same func� onality as free tools 
already available on the Internet (e.g. blogs, wikis, 
fi le sharing), many of the Internet alterna� ves 
are outside the “trusted community” and are 
therefore blocked from school access. Another 
tool, MyTechDesk, provides � cket management 
capabili� es that would, in its absence, be subject 
to costly licensing fees. It is currently used by 
300 educa� onal en� � es across California, saving 
signifi cant direct costs to California educa� on.43

Reducing energy costs
There is one economic development that is 
highly relevant to this discussion but is just now 
beginning to receive a� en� on - the increasing 
cost, both in terms of dollars and in terms of the 
environment, of electricity to power technology 
in schools. According to McKinsey & Company, 
computers, data storage, and communica� ons 
devices are propelling a rapid rise in greenhouse 
gas emissions. By 2020, McKinsey research 
suggests, the manufacture, distribu� on, and 
use of such equipment (including laptops, PCs, 
and mobile phones) will generate 3 percent of 
the world’s greenhouse gas emissions.44 While 
projec� ng future dollar costs of electricity is 
diffi  cult, many analysts agree that costs will rise, 
especially if the currently externalized costs of 
greenhouse gas emissions become internalized 
(e.g. if the federal government adopts emissions 
trading as part of its energy policy).45

Due to these economic and environmental 
considera� ons, K-12 educa� onal en� � es need to 
look for crea� ve ways to reduce the energy costs 
of technology. One strategy is to adopt new types 
of compu� ng devices in the classroom such as 
wireless tablets, thin clients, and eReaders. A thin 
client computer with equivalent capabili� es as a 
PC requires only 8% of the power of a PC (8 wa� s 
versus 100 wa� s).46 An eReader runs on less than 
a wa� .47 At the server level, a technology called 
“virtualiza� on” has huge poten� al to greatly 
reduce energy costs. These and other technologies 
will be discussed in greater detail in the following 
sec� on.
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Cloud compu� ng

Thomas Bi� man of the Gartner Group writes: The web, social so� ware and cloud compu� ng will defi nitely 
have an impact on enterprise IT – but the impact on our educa� onal system will be astounding, and many 
in our educa� onal system don’t see it coming.

Tom Friedman explains Cloud compu� ng in his best-seller � tled Hot, Flat, and Crowded, 2008: While the 
Internet and World Wide Web seem invisible, residing somewhere out in the ether, in fact they reside in 
a network of interconnected data centers, also known as server farms. These data centers usually hold 
thousands of computer servers jam packed on racks, one on top of the other, which store and transmit 
data and Web pages available on the Internet. Together, all these servers in all of these data centers are 
known as “the cloud”, and today more and more of what you do when you fi re up your computer doesn’t 
happen on the li� le hard drive under your desk, but actually happens out there in the network cloud.

Developments that will increase demand 
for network capacity
There are a number of developments in 
educa� onal technology that are having a direct 
impact on demand for higher bandwidth. While 
a full review of such developments is beyond 
the scope of this report, we will discuss four 
developments that have the poten� al to create 
not only demand for higher bandwidth but also 
programma� c opportuni� es for K12HSN: a) Cloud 
compu� ng, b) Virtualiza� on, c) Web 2.0, and d) 
Video Collabora� on. 

Cloud compu� ng 
“Cloud compu� ng” (see sidebar) is being adopted 
today in classrooms throughout California and 
will likely become much more prevalent in the 
future.48  Cloud compu� ng is a style of compu� ng 
in which compu� ng resources are provided as a 
service over the Internet. Users need not have 
knowledge of, exper� se in, or control over the 
technology infrastructure “in the cloud” that 
supports them. 
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The concept incorporates infrastructure as a 
service (IaaS), pla� orm as a service (PaaS), and 
so� ware as a service (SaaS) as well as Web 2.0 
and other recent technology trends that rely on 
the Internet for sa� sfying the compu� ng needs 
of the users. Cloud compu� ng services usually 
provide common applica� ons online that can be 
accessed via a web browser, while so� ware and 
data are stored on the servers.49 The bandwidth 
necessary to quickly and seamlessly access data 
stored in remotely-located servers like those used 
in cloud compu� ng does enter into K12HSN’s 
planning for future bandwidth needs.

Google Docs is an example of Cloud compu� ng.50 
In tradi� onal compu� ng a fi le is created and the 
work is stored on a local storage device (e.g. hard 
drive, fl oppy disk, fl ash drive). With Google Docs, 
students log into an online account to type in their 
work. The resultant documents, spreadsheets, 
and presenta� ons are saved in that Internet 
account.51

The advantages of choosing Cloud compu� ng 
over tradi� onal compu� ng are compelling: 
• Cost – No so� ware licenses need to be 
purchased.
• Accessibility – Students can access their work 
at any � me from any computer with an Internet 
connec� on. 
• Compa� bility – No so� ware is required. So 
problems associated with crea� ng a document 
in one program and trying to open it in another 
are eliminated. Google documents can be saved 
in many formats, including Open Offi  ce. Open 
Offi  ce is a free suite of offi  ce applica� ons (word 
processing, spreadsheet, presenta� on and 
database) very similar to Microso�  Offi  ce in 
func� on and very diff erent in price.52

• Sharing – By pu�  ng the documents online, 
students can publish their work for anyone on 
the Internet to see and can exchange documents 
without the need for email a� achments. 

• Collabora� on – Mul� ple students can edit 
documents simultaneously. 

Pla� orm as a service (PaaS) refers to the 
deployment of applica� ons without the cost 
and complexity of buying and managing the 
underlying hardware and so� ware, providing all 
of the facili� es required to support the complete 
life cycle of delivering applica� ons and services 
en� rely from the Internet. While PaaS cannot 
completely eliminate the need for hardware, it 
can greatly reduce its cost. Wyse Technologies 
is one example of a company that is making 
inroads in the educa� onal market with PaaS-
type products.53 Wyse manufacturers and sells 
“thin” and “zero” clients. Thin clients run a 
small opera� ng system (OS) that provides the 
func� onality to securely connect to servers and 
display applica� ons. A zero client has no local OS 
pre-installed on the unit. Zero clients cost less 
and do not need to be managed, but they require 
more network bandwidth than thin clients.
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Server and desktop virtualiza� on 
School districts typically provide the schools within 
their district with network services such as email, 
student informa� on systems, human resources, 
web content fi ltering, and many others. These 
network services are just specialized applica� ons 
that run on computers, called “servers”, located at 
the district offi  ce. In a tradi� onal IT environment, 
servers are physical computers (also called 
“machines”), and typically only one service is 
hosted on each server. In a virtualized server 
environment, rather than using separate servers 
to run these services, all of the applica� ons 
can be virtualized onto a single server. Running 
more virtual machines on less physical hardware 
simplifi es management and reduces the cost of 
hardware, service, and maintenance.54  

The primary advantage of server virtualiza� on 
is improved server u� liza� on. Rather than 
deploying numerous servers that may not be 
fully u� lized, server virtualiza� on allows mul� ple 
VMs to operate on the same physical pla� orm. 
For example, instead of running 10 systems at 
less than 5% u� liza� on each, virtualiza� on allows 
a single system to run the 10 sessions at 50% 
u� liza� on without the applica� ons confl ic� ng 
with one another.

Desktop virtualiza� on is similar to server 
virtualiza� on except that it involves virtualiza� on 
of the client, or desktop computer. A virtualized 
desktop computer can run any opera� ng system 
(Mac OS, Windows XP, Window Vista, Linux) and 
any applica� on regardless of the manufacturer 
of the computer. In fact, a virtualized desktop 
computer can run mul� ple opera� ng systems 
simultaneously. The primary advantage with 
desktop virtualiza� on is improved management 
of student computers and the elimina� on of 
“one-size-fi ts-all” compu� ng pla� orms. 

Reliable server and desktop virtualiza� on require 
a robust wide area network (WAN) infrastructure. 
For this reason it will become increasingly 
important for WANs to meet standards and be 
supported by K12HSN Node Sites. K12HSN’s 
Network Diagnos� c Service provides diagnos� c 
and consulta� on services to California schools 
at no cost. This service could be extended and 
adapted to district offi  ces in order to ensure 
robust wide area network (WAN) infrastructures 
between district offi  ces and school sites.

“…the tradi� onal desktop model —inherently 

insecure, infl exible, and hard-to-manage — is 

a thing of the past. Organiza� ons will instead 

iden� fy their users by criteria like task-based, 

knowledge, or power users and will deliver 

dynamic desktops accordingly. A� er speaking 

to organiza� ons looking at desktop and 

applica� on virtualiza� on, we know that client 

virtualiza� on is not just an emerging trend, it’s 

the future of the corporate PC.” 

Forrester Research

Demys� fying Client Virtualiza� on

April 9, 2008 
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Web 2.0 and e-learning environments
Web 2.0 tools are quickly becoming the focus 
of technology in educa� on. Wikis, Blogs, and 
open-source learning management systems 
such as Moodle and ANGEL are being adopted at 
schools everywhere.55 These systems provide an 
easy way for teachers to place assignments and 
other content on a classroom web site without 
the need for web development skills. Moodle 
comes with modules for various ac� vi� es, such as 
discussion forums, chats, assignments, journals, 
quizzes, glossaries, mul� media fi le uploading, 
and surveys. Because it is an open system, there 
are many more user-created modules available 
on the Web site. 

Other virtual learning environments are also 
becoming widely used in educa� on. Products like 
Blackboard so� ware are used by thousands of K-
12 and higher educa� on ins� tu� ons to manage 
e-learning and online communi� es. Blackboard 
provides a central online hub that unifi es four 
pillars of teaching and learning: instruc� onal 
delivery and curriculum management, professional 
development, communica� on and community, 
and evalua� on and assessment.56

Web-based collabora� on
Educators are beginning to adopt many web-
based collabora� on applica� ons that were 
developed for commercial and/or public uses. For 
example, communica� on applica� ons like Skype57 
and Google Talk58 are becoming popular for 
desktop video conferencing (see sidebar), while 
applica� ons like Elluminate59 and Flashmee� ng60 
are becoming popular for virtual mee� ngs and 
professional development delivery.

Skype is a cross-pla� orm so� ware applica� on 
that allows users to make telephone calls over 
the Internet. Calls are free to other users of the 
service and to any free-of-charge number. Calls to 
other landlines and mobile phones can be made 

for a fee. 

Addi� onal features include instant messaging, 
fi le transfer, and videoconferencing. Since its 
incep� on in 2003, Skype has grown to over 400 
million members, and at any given � me of day 
there are approximately 15 million conversa� ons 
on the Skype network. Although Skype is 
becoming popular with teachers, many district 
network administrators block it, ci� ng various 
security and bandwidth usage concerns.

Web 2.0 is facilita� ng a drama� c change in our 

rela� onship to informa� on. The advent of the 

prin� ng press lowered the cost of producing wri� en 

material, and Web 2.0 not only brings that cost now 

to essen� ally zero (anyone in this country can go to 

a public library and use a computer for free and with 

free so� ware publish to the web), it is also bringing the 

nature of informa� on publica� on as a conversa� on to 

the user who used to just be a part of “the audience.” 

While most of us watched those conversa� ons taking 

place between trusted authori� es or authors before 

in a world of broadcast media, we are o� en now 

immersed in them ourselves.

Steve Hargadon

Director of the K12 Open Technologies Ini� a� ve at CoSN, 

and the founder of the Classroom 2.0 social network
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Cyber safety and network security
In early 2001, the FCC issued rules implemen� ng 
the Children’s Internet Protec� on Act (CIPA). CIPA 
is a federal law that was enacted by Congress 
to address concerns about access to off ensive 
content over the Internet on school and library 
computers.  CIPA imposes requirements on any 
school or library that receives funding from the 
E-rate program for Internet access or internal 
connec� ons. CIPA requires schools and libraries 
that par� cipate in the E-rate program cer� fy that 
they have an Internet safety policy and technology 
protec� on measures in place. An Internet safety 

policy must include technology protec� on 
measures to block or fi lter Internet access to 
pictures that are deemed as “inappropriate.” 
Schools and libraries must also cer� fy that, as 
part of their Internet safety policy, they educate 
students about “cyber safety” – appropriate 
online behavior, cyberbullying awareness and 
response, and interac� on with other individuals 
on social networking sites and in chat rooms. 

As K-12 educa� on moves towards greater adop� on 
of Web 2.0 curriculum, and students spend more 
� me in virtual worlds or distance interac� ons, the 
issue of cyber safety will become more important. 
Because the Network is separate from the public 
Internet, it is easier to fi lter content as required 
by CIPA. It is also easier to monitor student’s use 
of online resources and social interac� ons.

Another concern is the rise in network security 
threats including system intrusions, hacking and 
viruses. Again, because the Network is separate 
from and connects to the public Internet at a 
limited number of points (called “drains”), it is 
easier to control these threats at their source. 

Prior to moving to California, I worked for a 

Pennsylvania school district. We u� lized Skype 

with video extensively in the classroom without 

any problems (bandwidth, technical, or legal). 

Skype was used to connect classrooms of students 

to outside experts, for professional development 

opportuni� es with teachers, and for Spanish 

and German language class collabora� ons with 

students across the globe. Skype was provided on 

each teacher laptop, however, it was not provided 

on student laptops (it was a 1-to-1 laptop high 

school). Once teachers became comfortable 

with the applica� on and uncovered partnerships 

with other teachers around the globe, the usage 

increased. We were able to support mul� ple 

Skype sessions without any signifi cant issues in 

bandwidth.

Karen M. Connaghan

TechSETS Coordinator 
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Statewide data systems CALPADS-
CALTIDES
California is on the verge of implemen� ng a 
new statewide data system, and this system 
will u� lize the HSN as the primary backbone for 
transfer of data between K-12 schools, districts 
and the state data systems. On October 9, 2008 
Governor Arnold Schwarzenegger signed SB 1298 
which lays the founda� on for the design and 
implementa� on of a comprehensive statewide 
educa� on data system and ensure increased 
accessibility to educa� on data in California. SB 
1298 was based on the recommenda� ons made 
in a report � tled Framework for a Comprehensive 
Data System for California, led by the California 
Department of Educa� on (CDE) and the Offi  ce 
of the Governor of California and jointly funded 
by the Bill & Melinda Gates Founda� on and the 
William and Flora Hewle�  Founda� on. The bill 
requires the California Department of Educa� on 
(CDE) to establish a process by which local 
educa� onal agencies (LEAs) issue, maintain, and 
report informa� on using unique statewide pupil 
iden� fi ers for state and federally funded center-
based child care and development programs. It 
also requires the State Chief Informa� on Offi  cer 
(CIO) to convene a working group to create a 
strategic plan that, among other things, provides 
an overall structural design for the linked data 
system and examines the procedures to be used 
by state agencies in data processing.

Signing SB 1298 also facilitates the � mely release 
of educa� on data for use on California School 
Finder, a website launched in July 2008 by 
Governor Schwarzenegger, upholding his promise 
to increase parents’ accessibility to data on 
California’s schools. This website allows parents 
to easily fi nd and compare schools side-by-side 
with respect to gradua� on rates, Academic 
Performance Index (API) scores, student support 
services, and availability of advanced placement 
courses in a one-stop easy-to-navigate Web site.

CALPADS-CALTIDES will be the founda� on of 
California’s K-12 educa� on data system, facilita� ng 
the migra� on of data from the current numerous 
aggregate data collec� ons to a fl exible system 
based on quality student- and teacher-level 
data. CALPADS will include student demographic, 
program par� cipa� on, grade level, enrollment, 
course enrollment and comple� on, discipline, 
and statewide assessment data. 

CALPADS will also include teacher assignment 
data and, through CALTIDES, will be linked to 
teacher creden� al and authoriza� on data sourced 
from the Commission on Teacher Creden� aling. 
The student-level, longitudinal data in CALPADS 
will facilitate program evalua� on, assessment of 
student achievement over � me, the calcula� on 
of more accurate dropout and gradua� on rates, 
the effi  cient crea� on of reports to meet state and 
federal repor� ng requirements, and the ability to 
create ad hoc reports and respond to ques� ons. 
CALPADS provides local educa� onal agencies 
(LEAs) access to longitudinal data and reports 
on their own students, and immediate access to 
informa� on on new students, enabling them to 
place students appropriately and to determine 
whether any assessments are necessary.

Disaster recovery
Disaster recovery involves the process, policies 
and procedures related to the recovery or 
con� nua� on of cri� cal technology infrastructure 
a� er a natural or human-induced disaster. With 
the new demands being placed on educa� onal 
agencies to u� lize data to improve school 
performance, and the accompanying growth 
of data systems, this data has become mission-
cri� cal to schools and districts, and, disaster 
recovery has become more important. 
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Typically, data backup and restora� on is the 
responsibility of county offi  ces of educa� on. 
However, in a recent survey carried out by the 
California County Superintendents Educa� onal 
Services Associa� on - Telecommunica� ons/
Technology Steering Commi� ee (CCSESA-TTSC), 
only two-thirds of the responding COEs reported 
having a current disaster recovery plan. In 
addi� on, 18% reported not even going so far as 
to co-locate or use off -site storage for their data 
backups.

The Network provides an untapped opportunity 
to off er disaster recovery services to K-12 
educa� onal en� � es across the state. Because all 
en� � es on the Network are connected to each 
other, and because traffi  c tends to be low during 
off -hours, it may make sense for K12HSN/CENIC to 
establish data centers specifi cally for the purpose 
of co-loca� ng cri� cal data.64 Indeed, doing so is a 
high priority of the CENIC Board of Directors, in 
which K12HSN par� cipates in via three appointed 
members. There are other op� ons as well, for 
example installing equipment that allows for 
the dynamic u� liza� on of connected server 
processors sca� ered around the state in a “cluster 
compu� ng” model. Because the infrastructure is 
already in place and the off -peak u� liza� on of the 
Network is low, the poten� al for a good return 
on investment in off ering this type of service to 
California educa� on en� � es would be quite high.

VI. Next Steps for K12HSN

In addi� on to the challenges that educators 
in California are currently facing, there are 
also opportuni� es.  These opportuni� es are 
an� cipated in two dis� nct areas, support to the 
network infrastructure, and support to learning 
resources.  

In order to capitalize on the s� mulus funds that 
are fl owing into California, K12HSN will assess the 
loca� ons where Federal Broadband S� mulus funds 
will be u� lized to meet local needs.  By mapping 
the broadband deployment eff orts that were 
applied for, and those that are receiving funding, 
K12HSN will be posi� oned to predict the places 
that – with good data sharing and appropriate 
planning – can leverage new infrastructure 
builds to reduce future on-going program costs.  
In the same vein, K12HSN can support future 
eff orts to secure Federal resources where they 
will meet the highest need for infrastructure 
deployment. In many cases, these are the same 
loca� ons where the greatest savings to K-12 and 
higher educa� on can be realized. K12HSN stands 
ready to support eff orts like Race to the Top and 
Public Compu� ng Centers that off er high quality 
resources to all teachers in California as well as 
good communica� on systems between school 
and home.

K12HSN looks toward the future with an� cipa� on 
and op� mism as we work with our K-12 and 
Higher Educa� on partners across California. The 
synergy of our intersegmental work has taken root 
and is providing for a bright future for California’s 
educa� on systems.
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VII. Endnotes 

 
1 For more about California’s digital divide see the findings from the report Californians and 
Information Technology by Public Policy Institute of California (PPIC) located at: 
http://www.ppic.org/content/pubs/survey/S_608MBS.pdf    
 
2 The Internet2 is a consortium led by 207 universities working in partnership with industry and 
government to develop and deploy advanced network applications and technologies, accelerating 
the creation of tomorrow’s Internet. Internet2 is recreating the partnership between academia, 
industry and government that fostered today’s Internet in its infancy. National LambdaRail (NLR) is 
the ultra-high performance, 12,000-mile network infrastructure that makes possible many of the 
world’s most demanding research projects. Owned by the U.S. research and education community, 
NLR is the innovation platform for a wide range of academic disciplines and public-private 
partnerships. NLR offers unrestricted usage and bandwidth, a choice of cutting-edge network 
services and applications, and customized service for individual researchers and projects. 
 
3 For more information on CalREN see http://www.cenic.org/calren/    
 
4 For more comprehensive answers to questions about the purpose and role of K12HSN, see the 
FAQ section of the K12HSN website at http://www.k12hsn.org/about/questions      
 
5 For a list of Advisory Board Members see http://www.k12hsn.org/about/committees/advisory/  
 
6 For more information on NetDay see http://en.wikipedia.org/wiki/NetDay    
 
7 From Analysis of the 2007-08 Budget Bill: Education located at: 
http://www.lao.ca.gov/analysis_2007/education/ed_06_anl07.aspx    
 
8 Citywide Wi-Fi is one approach to achieve free and ubiquitous high-speed broadband infrastructure 
available for all homes in California. Although highly controversial, President Obama plans to make 
this type of infrastructure investment a major part of his economic stimulus plan. Also, a task force 
appointed by Governor Schwarzenegger recommended creating a ubiquitous high-speed broadband 
infrastructure in California in its report The State of Connectivity: Building Innovation Through 
Broadband. For more on these topics see:  
http://www.media-democracy.net/node/405  and 
http://www.calink.ca.gov/pdf/CBTF_FINAL_Report.pdf   
 
9 The full report on these proceedings is available here:  
http://www.eric.ed.gov/ERICDocs/data/ericdocs2sql/content_storage_01/0000019b/80/23/3d/8a.pdf      
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10 Connect, compute, and Compete is available for purchase at many on-line bookstores. ISBN 
9780801112812.   
 

 11 See recommendations of the Commission on Technology in Learning for California K-12 
Education Technology, accepted by the California State Board of Education on May 10, 2005 at 
http://www.cde.ca.gov/ls/et/rd/documents/ctlrecmay03.pdf   
  
12 Here is the status of the 1996 goals: 
• A student-to-computer ratio of four to one – Met (average is 4%)  
• Telecommunications access for students in every classroom and library – data not available 
• Technology as an integral resource for all students and teachers – Nearly met (2% schools report 
no use)  
• Reading and math scores above the 50th percentile nationally – California remains in the lowest 
deciles. 
 
13 Recent budget bills have altered the CTAP funding picture. With the enactment of budget bill 
SBX3 on February 20, 2009, 47 of 57 categorical education programs, including CTAP, were “block 
granted”, meaning that the hosting LEAs now have “flexibility” in their use the program funds. As of 
the date of this report it is unclear what the long-term impact of this situation will be in relation to 
each of the eleven CTAP regions. In particular, it is unclear what new sources of professional 
development will be made available to make up for the potential losses in those regions where the 
LEA opts to disband CTAP functions. This situation applies equally to other vital services supplied by 
CTAP including technology plan and EETT Competitive grant writing assistance. 
 
14 Recent budget bills have also altered the SETS funding picture. Because it was authorized by the 
same legislation that authorized CTAP, and because the SETS projects are contracted through 
various County Offices of Education, the hosting COEs now have flexibility in their use the program 
funds. As of the date of this report it is unclear what the long-term impact of this situation will be in 
relation to each of the four SETS projects.  
 
15 K12HSN has made progress in determining what these costs are -- though we remain less than 
fully informed due to complications related to the E-Rate program. We have found a range of zero to 
quite high dollar amounts that node sites charge their districts.  The latitude to set their rates 
themselves preceded K12HSN. Approximately twenty node sites have service provider identification 
numbers under the E-Rate program.  For their filing of paperwork with USAC to recover costs, they 
must “bundle” the costs for the services they provide their districts, so there is ambiguity about what 
part of their charges is for what services. 
 
16 For more on Rock Our World see: http://www.rockourworld.org/  
 
17 The PORTS project is at: http://www.ports.parks.ca.gov/   
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18 The NASA’s Jason project is at: http://www.jason.org/   
 
19 For some excellent case studies on virtual field trips see http://www.twice.cc/rbib.html   
  
20 Discovery Education is at: http://school.discoveryeducation.com    
  
21 WebQuests is at: http://www.webquest.org/index.php   
 
22 Renzulli Learning is at: http://www.renzullilearning.com   
 
23 BrainPOP is at: http://www.brainpop.com   
 
24 Mark Prensky’s full article is located at:  
http://www.edutopia.org/ikid-digital-learner-technology-2008  
 
25 For more information on the uses of Second Life in education see:  
http://sleducation.wikispaces.com/educationaluses   
 
26 NWEA is at: http://www.nwea.org/   
 
27 Additional examples of online professional development courses are:  
PD360 (http://www.schoolimprovement.com/pd360-info.cfm), CTAP Online 
(http://www.ctaponline.org), Atomic Learning (http://movies.atomiclearning.com),  
MCREL (http://www.mcrel.org:80/topics/ProfessionalDevelopment), My SkillSource Live! 
(http://enterprisetraining.com/skillsoftcalendar/)  
 
28 WestEd’s SchoolsMovingUp is located at: http://www.wested.org/cs/we/view/pj/484    
 
29 Wimba is located at: http://www.wimba.com  
  
30 For more on Steve Hargadon and Classroom 2.0 see: http://www.stevehargadon.com   
 
31 ETS is located at: http://www.ets.org  
 
32 CBEDS is located at: http://www.cde.ca.gov/ds/ss/cb/, DataQuest at:  
http://dq.cde.ca.gov/dataquest  
  
33 The legislative report is available for download at:  
http://www.k12hsn.org/files/reports/K12HSN_LegReport3-1-07.pdf    
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34 See http://www.k12hsn.org/programs/erate/   
 
35 The dataLINK system is available at http://datalink.k12hsn.org  
 
36 The report, The State of Connectivity: Building Innovation Through Broadband, is available at:  
http://www.calink.ca.gov/pdf/CBTF_FINAL_Report.pdf   
 
37 The K12HSN Toolbox is located at http://www.k12hsn.org/about/publications/   
 
38 The Student Technology Showcase is a joint effort of the California Department of Education, 
CTAP and CUE that serves to inform parents, teachers, administrators, legislators and higher 
education representatives about curriculum-based student technology projects being undertaken in 
K-12. The K12HSN project hosts the Student Technology Showcase at: 
http://showcase.k12hsn.org  
 
39 For additional information in the Brokers of Expertise program see: http://www.k12hsn.org/boe/ 
and www.boepilot.org   
 
40 These recommendations are located at:  
http://www.k12hsn.org/files/K12HSN_PolicyReqs_vFINAL.pdf     
  
41 A recent national survey and study from the American Association of School Administrators 
revealed significant school budget cuts despite stimulus funding for education.  
See http://www.aasa.org/content.aspx?id=2888 and  
http://www.aasa.org/uploadedFiles/Newsroom/Press_Releases/2008/AASAEconomicImpactSurvey2008.pdf 
 
42 From K12HSN Technology Refresh Plan located at  
http://www.k12hsn.org/files/reports/TRPfinalv4.pdf  
  
43 It is not known how much money the use of MyTechDesk saves California education, however, 
assuming that a typical HelpDesk solution costs on average $500, 350 users calculates to $175,000. 
 
44 See http://www.mckinseyquarterly.com/newsletters/chartfocus/2009_04.htm   
 
45 See http://my.barackobama.com/page/content/newenergy   
 
46 See http://www.youtube.com/watch?v=G2wlE193ztk   
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47 The Kindle 2 currently being market by Amazon uses a new technology called “electronic paper” 
(also called “electronic ink”) that takes zero power. For more information on this topic see  
http://en.wikipedia.org/wiki/Electronic_paper   
 
48 See for example  
http://blogs.gartner.com/thomas_bittman/2008/11/26/cloud-computing-and-k-12-education/   
  
49 From Wikipedia http://en.wikipedia.org/wiki/Cloud_computing#Private_cloud    
 
50 http://docs.google.com/  
 
51 A video about Google Docs can be seen here: http://www.youtube.com/v/TYPjJK6LZdM&amp   
 
52 See http://about.openoffice.org/index.html   
 
53 See http://www.wyse.com/thincomputing/index.asp   
 
54 Server virtualization works by inserts a program called a “hypervisor” between the physical server 
hardware and the software that runs on the server. The physical machine is translated into one or 
more virtual machines (VMs). Each VM runs its own operating system and applications, and each 
utilizes some allocated portion of the server’s processing resources such as CPU, memory, network 
access and storage I/O.  
 
55 Moodle statistics show over 11,000 Moodle sites in the U.S. and over 54,000 sites worldwide. See 
http://moodle.org/sites/index.php  
 
56 See http://www.blackboard.com/k12   
 
57 http://www.skype.com   
 
58 http://www.google.com/talk/   
 
59 http://www.elluminate.com/   
 
60 http://flashmeeting.e2bn.net/   
 
61 Additional information on CIPA may be found at: 
http://www.fcc.gov/cgb/consumerfacts/cipa.html   
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62 This report can be downloaded at  
http://www.cde.ca.gov/eo/in/pc/documents/yr08mckinsey1218.pdf   
 
63 To read the full article see http://gov.ca.gov/index.php?/press-release/10667/   
 
64 Reciprocal co-location agreements are already sprouting up, as in the case of multiple county 
offices of education who have entered into an informal agreement to co-locate data at each other’s 
facilities. 
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