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Executive Summary
Recognizing that the administration of the Smarter Balanced Summative 
Assessments will require upgrading the broadband connectivity for 
some of California’s K-12 public schools, Governor Brown included 
$26,689,000 in one-time Proposition 98 funding in the 2014–15 
Budget Act (Senate Bill 852). The purpose of the funding was to support 
network connectivity infrastructure under the Broadband Infrastructure 
Improvement Grant (BIIG) program. 

In addition to providing connectivity upgrades to schools most in 
need, the budget bill also provisioned a report on the state of network 
connectivity infrastructure in California’s K–12 public schools. This report 
presents the findings of the needs assessment as called for in SB 852. It 
also makes key observations related to the findings and suggests possible 
strategies for improving the connectivity of schools in California.

National and State Context for this Work
National Standards: High-speed broadband for 21st century 
teaching, learning and assessment
President Obama’s ConnectED Initiative, launched in May 2013, makes 
the case for upgraded broadband connectivity, trained teachers and a 
reliance on private sector innovation. The expectation is that, within 
five years, 99 percent of America’s students will be able to access high-
capacity, next-generation broadband from schools and libraries with 
no less than a 100 Mbps connection and a goal of 1,000 Mbps (1 Gbps) 
by the year 2018. The Broadband Imperative, a report issued by the State 
Educational Technology Directors Association in 2012, made a similar 
recommendation of at least 1 Gbps per 1,000 students (1,000 Kbps/
student) by 2017-18.

The vision of all students and teachers using technology across the 
curriculum, unconstrained by bandwidth availability is echoed in 
Transforming American Education: Learning Powered by Technology 
issued by the U.S. Department of Education, Office of Education 
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Technology, in 2010. This report made recommendations for the use 
of technology in learning, assessment, and teaching. It also discussed 
the importance of creating a robust infrastructure to support these uses, 
including high-speed broadband connectivity.

Adequate last-mile connectivity for implementation of online 
testing in California
Because California schools are so diverse in their enrollment, geography, 
local area network capacity, and levels of technical capabilities, defining 
adequate last mile connectivity for online testing is difficult. In addition, 
classroom use of technology is continuously evolving as districts and 
schools become more dependent on Internet access for teaching, 
learning, assessment, and administrative functions. For these reasons, 
there is no single level of connectivity or threshold that can be universally 
used to define “adequate connectivity.” 

The administration of the Smarter Balanced Summative Assessments 
requires that public schools have a minimum of 20,000 bits per second 
(20 Kbps) of connectivity per student to administer the test. This figure 
reports only on the broadband connectivity necessary for administering 
the tests and does not consider the capacity needed to prepare devices 
for the test, or the fact that some of the broadband capacity of schools 
will be needed for educational and administrative functions during the 
testing period. 

In order to plan for new uses of their broadband network, districts and 
schools can anticipate their needs for increased usage and capacity. 
Using network management tools, it is possible to observe the growth in 
use of Internet connectivity first hand. For example, during December 
2013, average utilization at the Orange County Department of Education 
(OCDE) node site was just over 3.5 Gbps. By December 2014, just one 
year later, average utilization increased by 100 percent. During the 
2014-15 school year, at some points, OCDE’s utilization topped out near 
the maximum capacity available to them. These periods of maximum 
usage can paralyze a network and hinder the very access educators and 
students now depend upon. 
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Statewide Connectivity Needs Assessment: 
Survey Methodology
To assess the readiness of K-12 public schools in California to administer 
online tests, a survey was administered that included questions on 
current connectivity, on-site technical capacity and use of federal, state, 
and local funding. Working from a list of all K-12 public and charter 
schools in California, schools that were a part of the BIIG program were 
removed. From the remaining 9,846 public schools, a random sample of 
500 schools was generated using the Excel random number generator. 
The list of schools was sorted based on these random numbers and 
the first 500 schools formed the survey pool. The 48 County Offices 
of Education (COEs) in which sample schools were located were 
subcontracted with to support schools in the collection of survey 
responses. A total of 442 school sites responded, representing an 88.4 
percent response rate. 

Statewide Connectivity Needs Assessment: 
Findings Concerning Last Mile Infrastructure
Connection speed per student
Four percent of schools reported having a connection speed below the 
20 Kbps/student required for Smarter Balanced test administration, 45 
percent of schools reported values greater than 1 Mbps/student.

Current external connection speed
Schools reported a wide range of external network connection speeds 
with 2.9 percent at or below 10 Mbps and 47.2 percent at or above 1 Gbps. 
Rural schools generally reported lower speeds than urban schools, with 
5.6 percent at or below 10 Mbps and only 39.4 percent at or above 1 Gbps. 
The average speed for all schools was 512 Mbps.

Physical network medium
Approximately 87 percent of participating schools reported that their 
school’s connection is provided by fiber optic cable, with 6 percent using 
copper cable and 3 percent using a “fixed wireless” connection.
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Organizations providing school site connection
Network connections were provided by commercial providers with AT&T 
providing 38 percent, Comcast providing 10 percent, and Time Warner 
providing 8 percent of circuits. More than 90 percent of schools reported 
that Internet service was provided by CalREN, while commercial ISPs 
provided Internet for 6 percent of schools.

Secondary connection
More than 90 percent of schools reported that they do not maintain a 
secondary backup connection to an alternate service provider.

Connection speed per device
The median connection speed per device, including student, teacher and 
administrator devices, was 1.12 Mbps/device for rural schools and 1.43 
Mbps/device for urban schools.

School field-testing experiences
More than 69 percent of sample schools were able to administer the 
Smarter Balanced on-line field test of online assessments with minimal 
disruption. Of the schools that had issues with administering the test, 72 
percent reported that the issues were related to network capacity. The 
survey revealed that 44 percent of schools reporting bandwidth issues 
had connectivity of 20 Kbps/student or greater, and 17 percent had 
connectivity of 1 Mbps/student or greater.

Statewide Connectivity Needs Assessment: 
Findings Concerning the State of Local (in-
school) Infrastructure
Challenges/barriers to improved connectivity
Approximately 14 percent of schools reported that they saw no barriers 
to network connectivity, while 55 percent reported that adequate 
bandwidth was a challenge. Approximately 13 percent of schools saw 
lack of computing devices and updated network equipment as a barrier, 
while 5 percent saw funding to upgrade internal and external network 
infrastructure as a challenge.
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Internet usage/capacity monitoring
Approximately 74 percent of schools reported reported utilizing Internet 
usage/capacity monitoring.

Internal network cabling
Approximately 99 percent of schools reported having adequate internal 
cabling, to support up to 1 Gbps to the student device.

Port speeds
Approximately 14 percent of schools have port speeds of 10 Mbps and 42 
percent of schools have port speeds of 100 Mbps.

Campus backbone capacity
Approximately 6 percent of schools have a backbone capacity of only 
10 Mbps, while 16 percent have 100 Mbps, and 66 percent have 1 Gbps 
backbone capacity.

Wireless coverage
Approximately 6.4 percent of schools have less than 25 percent wireless 
coverage, with 1.6 percent reporting no coverage at all.

Local Area Network (LAN) bottlenecks
Approximately 81 percent of reported no bottlenecks, while the 
remaining 19 percent reported LAN issues such as wireless access points, 
backbone issues, equipment port speeds, etc.. Many schools indicated 
that their local networks are inadequate, poorly designed, or unmanaged.

Technical support
Approximately 82 percent of schools use district-supplied IT staff for 
technical support while only 6 percent use school IT staff, 3 percent 
use consultants, and 2.5 percent use non-IT school staff (teachers, the 
principal, or parents). Approximately 84 percent of schools that depend 
on district IT staff reported having less than 1 FTE support person per 200 
students.
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Desktop and LAN support
Only 34 percent of schools have IT support staff for desktop computers 
and local network. Only 27 percent of schools reported that their IT 
support staff has knowledge and experience in wireless deployments.

Student to computer ratio
Only 16 percent of schools have a ratio greater than 5:1 (more than 5 
students per device). Approximately 84 percent of schools have a student 
to device ratio of at 5:1 or less.

Estimated future devices
Approximately 40 percent of schools have either no plans to add devices 
or will, at most, increase  their devices by 10 percent within the next 12 to 
18 months.

Funding: Past Availability and Future Outlook
Provision c4 calls for an examination of the the federal, state, and local 
funding invested in network connectivity in K-12 public schools in the 
past and what funding may be available in the future.

Previously invested amounts and funding sources 

 | Federal: Of the schools surveyed, only 40 percent provided dollar 
amounts invested to remedy external and internal connectivity 
concerns from federal sources, with 38 percent reporting E-rate as 
the source ($38,173,404) and 2.3 percent reporting other sources 
($273,108).

 | State: Of the schools surveyed, only 26 percent provided dollar 
amounts invested to remedy external and internal connectivity 
concerns from state sources. The source most frequently cited was 
the California Teleconnect Fund (CTF)with 11 percent reporting a total 
of $993,435. 

 | Local: Of the schools surveyed, only 49 percent provided dollar 
amounts invested to remedy external and internal connectivity 
concerns from local sources, with 21.3 percent reporting bonds as the 
funding source ( $36,357,754).
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 | Common Core Funds: Of the schools surveyed, only 29.4 percent 
provided dollar amounts invested to remedy external and internal 
connectivity concerns from common core funds, with 18.1 percent 
reporting common core funds as the source ($6,103, 744).

Future outlook: Federal funding 
The primary federal funding resource for K-12 network connectivity 
has been the Universal Service Fund’s Schools and Libraries Program, 
otherwise known as the E-rate program. This program, created by the 
Federal Communications Commission (FCC), has provided significant 
subsidies ranging from 20 to 90 percent of the costs necessary to 
connect K-12 schools and classrooms over its 19-year history. In July of 
2014, the FCC formalized its modernization of the E-rate program and 
raised the annual E-rate funding cap by $1.5 billion to $3.9 billion indexed 
annually to inflation. While the increase in the overall available funding is 
welcome, the modernization eliminated existing E-rate funding for voice 
and other non-broadband services (for example, web hosting, firewall 
services, and email service) for all schools over the next one to four years. 
For a detailed discussion of changes to the E-rate program see Section 7.

Future outlook: State funding 
The CTF,, administered by the California Public Utilities Commission 
(CPUC) , provides schools with a 50 percent discount off 
telecommunication services after E-rate, regardless of whether the school 
applied or received E-rate funding. In addition, since 2013, California 
has provided K-12 schools with funding to assist in the implementation 
of Common Core State Standards (CCSS), which California adopted in 
March 2012. These funds may be used to upgrade technology to assist 
with the administration of computer-based assessments. 

Estimating Costs to Upgrade Internet 
Infrastructure
Provision c5 requires an analysis of costs associated with connectivity 
upgrades. Because California schools are so diverse and have a broad 
range of external bandwidths, local area network bottlenecks, and 
financial capabilities, estimating costs is difficult. 
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In order to estimate the cost of upgrading the last mile infrastructure of 
all K-12 public schools in California to a specified level, a cost estimator 
tool was created. This tool can be used to estimate the costs of external 
transport circuits and associated core equipment. The model enables 
“what-if” analysis, thereby providing ranges of numerical answers to the 
questions of cost estimates and creating estimates of the costs involved 
in upgrading schools to any bandwidth level. For the purposes of this 
report, estimates are provided to upgrade schools to 20 Kbps/student, 
40 Kbps/student, 100 Kbps/student and 1,000 Kbps/student. Please see 
Section 8 for a detailed discussion of the capabilities and limitations of 
this approach to estimating costs.

Update on the Broadband Infrastructure 
Improvement Grant Program (BIIG)
In a previous report, issued February 27, 2015, the purpose, process and 
initial outcomes of the BIIG program were discussed in detail. Since that 
time, implementing connectivity upgrades has begun.

 | Memorandum of Understandings (MOUs) returned 
By the end of March 2015, there were 171 school sites that have either 
returned their MOU, or are in the process of returning their MOU. 
Notably, this includes 18 additional school sites that were “no bid” sites 
during the bidding process, which ended on December 8, 2014. 

 | Site readiness survey conducted 
The K12HSN developed a site readiness survey and assembled project 
implementation teams who field questions and provide technical 
support for school sites.

 | Coordination of installation by service providers 
CENIC and K12HSN have continued to coordinate with service 
providers who will be installing the new circuits and equipment over 
the coming months.

Remaining “No-Bid” Sites
Forty-seven schools remain on the no-bid list and solutions are being 
researched for these more difficult to connect school sites. The K12HSN 
and CENIC are actively engaging the service provider community 
around California to determine the most viable solutions available to 
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these sites; and while a scalable fiber network continues to be the ideal 
connection choice, all agencies involved in this grant program are aware 
that non-traditional solutions and  other interim measures may be 
necessary while other long-term remedies are put into place. 

Key Observations from the Data
These observations identify needs related to providing high-speed 
broadband connectivity to support teaching, learning, and assessment 
for all of California’s children. In addition, strategies growing out of these 
observations are suggested.

Observation 1: The quality of technical support of network 
infrastructure varies among districts and county offices of 
education and could be improved.

Possible Strategies:

 | Identify and disseminate best practices for improving the quality of 
technical support. 

 | Educate the field about accessing additional funding from broadband 
subsidy programs to support connectivity improvements. 

 | Document and share the impact of these improvements on teaching, 
learning, assessment and school administration

Observation 2: California’s K-12 public schools lack access to 
last and middle mile infrastructure.

Possible Strategies:

 | Implement last mile solutions for un-served sites identified during the 
BIIG program.

 | Provide funding for upgraded connectivity for a new group of school 
sites that do not currently have the capacity to administer computer-
based assessments.

 | Develop a plan for middle mile infrastructure that would benefit 
schools and communities with last mile challenges.

Observation 3: Some school sites in California cannot fully 
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utilize their last mile connection because their internal 
infrastructure is inadequate.

Possible Strategy:

 | Provide assistance with improving local broadband infrastructure 
inside schools.

Observation 4: State and national reports call for expanded 
broadband capacity to meet 21st Century goals for teaching, 
learning and assessment.

Possible Strategies:

 | Broaden the conversation about high-speed broadband in K-12 
schools in California related to the goals set forth in the national 
reports described in Section 3 of this document. 

 | Align work in California to take advantage of support at the federal 
level.

Observation 5: Data collection on connectivity in K-12 schools 
is inconsistent, impacting planning efforts in school districts 
and county offices of education.

Possible Strategies:

 | Create a mechanism for collecting real-time data related to 
technology infrastructure in the classroom.

 | Pilot a small, voluntary network performance-reporting program.


