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January, 2019
Dear Friend,

Internet technology is omnipresent in our world—except, all too
often, in Manhattan public schools.

Our survey of wifl internet access in scores of Manhattan
public schools shows that slow, erratic, and inadequate wireless
internetis commonplace.

This needs to change.

Better connectivity is only the first step. We must also equip
more of our classrooms with the devices students need—whether to
access one-off lectures on the web, participate in massive open online
courses, or learn programming.

T hope the data reported here is the first step on that path.

Sincerely,

0. Biewe_

le A. Brewer
Manhattan Borough President




Introduction

Twenty years ago, schools were making a huge step forward merely by
being connected to the internet. And today, almost every K-12 public
school in the nation has some connectivity to the internet.

That’s largely thanks to the federal “E-rate” program, which was
established in 1996 to help schools and libraries get affordable broadband
(E-Rate - Schools & Libraries USF Program).

But school connectivity is not distributed equally. Lower-income schools
have alower chance of having high-speed internet than higher-income
schools. Children from low-income families also have a higher chance of
being “digitally illiterate” than their wealthier counterparts (Bridging the
digital divide, from the front lines, 2013; Ross, 2015).

Reducing the digital divide requires equitable internet access across
entire school systems.

Today, schools need high-speed internet access to stream videos for
lessons and use web-based applications. And high-speed internet access
is vital not only for educational purposes, but also to allow students the
opportunity to understand technology and prepare for jobs that demand
it. New York City public school students need access to high-speed
wireless internet to compete with their peers regionally, nationally, and
globally.

According to the New York State Comptroller, New York had the third-
largest tech employment of any state in 2016, and employment in the
sector grew 57% between 2010 and 2016 (three times faster than the rest
of the private sector). Total wages in the sector also doubled during that
period—raising the estimated average salary to $147,300 (DiNapoli &
Bleiwas, 2017). Nearly half of those job gains were rooted in companies
engaged in internet-related activities, whether they themselves were
tech companies or not (DiNapoli & Bleiwas, 2017).

To learn more about the status of wireless internet access in schools,
my office surveyed wireless internet speeds at multi-school campuses
(known as “co-located” campuses) across Manhattan. Our findings and
recommendations for improvement are summarized in this report.



Methods

In spring of 2018, we collaborated with 79 schools from a pool of 28
randomly selected co-located school campuses in Manhattan to collect
data at specific points throughout the school day, which allowed us to
construct a data-based understanding of the wireless connections that
our students and teachers rely on.

Recognizing the fickle nature of wireless connections and the sensitivity
of wireless networks to user numbers, we anticipated increasingly slower
download speeds as the school day progressed and the number of users
on the network increased.

Using a random sample of co-located schools, we controlled for
geographic district to ensure that all six of Manhattan’s school districts
were represented.

We measured download speed at three points during the school day at
each of the schools in the sample. Download speed is the measure of data
in megabits per second from server to device.

Understanding that wireless internet speeds fluctuate with the number
of users on the connection, as well as the strength of the signal and
responsiveness of the server, we took measurements throughout the
school day in order to capture an approximation of real-world use at each
school.

Measurement #1: Taken 20 minutes before the school day

began for students;
Measurement #2: Taken 20 minutes into the first class period; and
Measurement #3: Taken 20 minutes into the third class period.

Network use is low before classes start, so Measurement #1 provided
our baseline for data. We anticipated that speeds and connectivity would
slow as more users accessed the network.

All measurements were taken with the free speedtest.net application on
smartphones and the local speedtest.net server was used at all sites. A server
is a computer that “serves” information to other computers, or “clients.”
The use of localized servers increases the accuracy of captured data.

The measurements were taken in the hallway or main office of each
school unless the school’s classrooms were located on a different floor;
in that case, the measurement was taken in the hallway outside of the
school’s classrooms.

Limitations. All three measurements were collected from 72 of the

79 schools, but researchers were unable to collect measurement #1

at seven schools. On 12 of the 28 campuses, different schools relied

on different networks for their wireless connection. Even though all
schools appeared to have access to the Department of Education’s newest



wireless network, NCPSP, 12 campuses housed schools which were using
older networks that were in the process of being phased out. We often
found that these older networks had a stronger signal and more reliable
connectivity than the NCPSP network. For this study, we used the
network preferred by most staff and students.

Results

As we suspected, download speeds decreased as the school day
progressed. Figure 1 (see page 6) shows the distribution for download
speeds across all schools in the sample. For the first measurement, the
average download speed of the sample was 28.726 mbps. Thirty-nine
schools had wireless connections with download speeds under 20 mbps
and 21 schools had download speeds under 10 mbps. Notably, one school
had a download speed slower than 1 mbps. The remaining schools had
download speeds exceeding 20 mbps. One school had a download speed
between 90 and 99.9 mbps (see Table 1). For context, streaming HD
videos requires at least 5 mbps, while sharing cloud-based documents
requires speeds of at least 50 mbps.

When we got to the second measurement, while classes were underway,
the average download speed of the sample decreased by approximately 4
mbps to 24.346. Ten more schools had their download speeds dip below
20 mbps (see Figure 1). The number of schools with download speeds
under 10 mbps increased from 21 to 25 and two schools had speeds under
1 mbps. The remaining schools had speeds over 20 mbps. Two schools
had wireless connections with a download speed between 90 and 99.9
mbps and no schools achieved a speed over 99.9 mbps. (see Table 1).

For the third measurement, the average download speed of the sample
was 17.178 mbps and an even greater number of schools within the <1
mbps to 20 mbps range (see Figure 1). Thirty-five schools had a download
speed under 10 mbps and 7 schools had a download speed under 1 mbps.
Just 17 schools in the sample had download speeds over 20 mbps. One
school had a download speed between 80 and 89.9 mbps (see Table 1).

Co-located campuses. The data suggests that wide gaps exist between
the average internet speeds of schools on co-located campuses. Eighteen
of the 28 campuses in the sample had a difference of at least 5 mbps
between schools with the fastest and schools with the slowest download
speeds (see Table 2). Five campuses had a download speed difference
greater than 28 mbps, while only ten campuses had a download speed
difference under 5 mbps. Campus AA had the smallest download speed
difference between schools at just 0.08 mbps. Campus K had the greatest
download speed difference between schools at 69.30 mbps.



Figurel Frequency distribution of download speeds for all schools in sample
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Table1l Maximum and minimum internet speed averages for all campuses in sample.
School names and locations are not included as several schools requested anonymity.

S Maximum Average Minimum Average Difference
Download Speed (mbps) Download Speed (mbps) (mbps)
A 15.30 1147 3.83
B 43.03 16.70 26.33
C 22.70 20.30 240
*D 20.10 17.95 2.15
E 69.20 16.80 52.40
F 60.02 11.20 48.82
G 16.03 11.59 444
H 53.46 38.23 15.23
I 481 1.19 3.62
J 64.33 7.14 5719
K 88.95 19.65 69.30
*L 12.80 5.51 7.29
M 73.40 57.56 15.84
N 4410 32.36 11.74
0] 9.27 3.36 5.91
P 18.43 5.54 12.89
Q 40.76 2743 13.33
R 13.36 5.94 742
S 13.25 11.96 1.29
T 1143 2.52 8.91
U 21.73 12.95 8.78
A\ 16.46 13.97 2.49
\W 87.97 20.58 67.39
X 19.53 12.37 7.16
*Y 34.65 25.3 9.35
Z 34.76 32.63 2.13
AA 2.63 2.55 0.08
BB 49.60 47.86 1.74

Note. Maximum school average download speed values are determined by averaging all three
measurements for the school with the fastest connection on a campus. Minimum school average
download speed values are determined by averaging all three measurements for the school

with the slowest connection on a campus. Values in the difference column are determined by
calculating the difference between the max average and min average for each campus. Campuses
that were not measured 20 minutes before the first class period have an asterisk.



Table 2 Complete listing of all measurements for all schools in the sample.
School names and locations are not included as several schools requested anonymity.

Student Measurement #1: | Measurement #2: | Measurement #3:
Campus | School ey download speed download speed download speed
(mbps) (mbps) (mbps)
A A3 315 4.62 15.3 14.5
A A2 318 9.76 14.5 124
A Al 408 12.8 17.9 15.3
AA AA2 229 3 1.5 34
AA AA1 586 5 1 1.65
B B2 241 21.2 17 11.8
B B1 203 60.2 56.7 12.2
BB BB2 376 47 77.2 24.6
BB BB3 201 74.8 33.5 35.5
BB BB1 267 75.2 32 36.4
C C2 203 24.6 315 12
C C1 171 28.5 25.7 6.67
D D2 355 N/A 18 194
D D1 245 N/A 18.8 17.1
D D3 373 N/A 19.1 21.1
E El 340 79.5 76.4 16.8
E E2 200 91.2 38.9 69.2
F F3 554 17.5 12.9 3.2
F F4 498 284 177 7.8
F F1 827 90.5 81.81 775
F F2 408 90.5 81.81 775
G G2 329 12.1 184 17.6
G G3 427 177 174 9.67
G G4 396 19 9.82 5.95
G Gl 307 19.5 11 14.5
H H2 283 51.3 54.7 8.7
H H1 433 70.2 74.5 15.7
I 15 476 0.83 1.04 1.99
I I1 258 1.02 0.97 1.81
I 14 586 143 2.33 2.5
I 12 423 1.51 1.32 0.74




Student Measurement #1: | Measurement #2: | Measurement #3:
Campus | School b download speed download speed download speed
(mbps) (mbps) (mbps)

I I6 235 2.93 0.61 1.81
I I3 348 11.9 1.13 141
J J2 494 3.95 9.29 8.18
J J1 232 8.75 6.49 9.2
J J3 385 59.19 67.97 65.83
K K2 174 20.5 20.13 18.33
K K1 627 95.32 91.73 79.81
L L2 463 5.95 8.4 2.18
L L3 391 N/A 6.89 5.28
L L1 492 N/A 12.1 13.5
M M2 565 71.2 28.1 734
M M1 366 89.2 69.6 63.1
N N2 430 40.2 45.3 11.6
N N1 457 477 70.4 14.2
O 02 391 6.66 5.7 1.35
O 01 378 8.29 1.65 0.16
(0] 05 517 9.61 1.55 0.56
O 03 356 121 1.89 0.57
O 04 382 16 11.2 0.62
P P1 197 9.37 2.28 4.99
P P2 197 16.8 17.8 20.7
Q Q1 383 347 18.7 68.9
Q Q2 436 48.5 218 12
Q Q3 537 61.3 25.3 33.2
R R5 160 4.88 131 13.3
R R4 478 7.67 4.37 5.78
R R1 320 10 341 1342
R R3 337 11.9 27.2 0.98
R R2 446 30.7 178 0.83
S S1 318 8.77 18 9.13
S S2 386 10.1 9.57 20.1
T T2 1447 3.88 28.6 1.83
T T1 614 4.34 1.85 1.37




Student Measurement #1: | Measurement #2: | Measurement #3:
Campus | School BT download speed download speed download speed
(mbps) (mbps) (mbps)

U U1l 269 15.76 18.1 5

U U2 317 22.6 19.7 1.6

U U3 255 254 28.2 11.6

A% Vi 400 13.91 20.6 12

A% V2 619 15.76 19.44 14.2

A% V3 198 17.32 18.45 6.16

W W2 354 214 22.9 1744

W W1 278 83.7 904 89.83

X X2 223 18.3 21 19.3

X X3 753 20.3 341 13.42

X X1 138 218 6.73 117

Y Y1 203 N/A 13.6 37

Y Y2 275 N/A 18.9 50.4

Z Z1 1625 304 30.2 37.3

Z 72 192 304 57.1 16.8

Discussion

To contextualize the results from this study, we compared our findings
with standards set by the State Educational Technology Directors
Association (SETDA) and the Federal Communications Commission
(FCO).

SETDA is anonprofit representing U.S. state and territorial educational
technology leadership, which advocates for improvements in
connectivity (Roscorla, 2016). In 2012, SETDA released a broadband-
imperative report with short- and long-term high-speed internet goals
for schools. They recommended schools reach a bandwidth allocation
of atleast 100 mbps per 1,000 users by 2014 and at least 1 gbps per 1,000
users by 2017 (Fox et al., 2012; Roscorla, 2016). SETDA then updated its
recommendations in 2016, suggesting that large school districts (more
than 10,000 students) provide at least 2 ghps per 1,000 students by 2020
(Fox & Jones, 2016).

The New York City school system is still struggling to meet the 2014
SETDA goal. During a City Council hearing in early 2018, NYCDOE Chief
Information Officer Peter Quinn, said that New York City schools will
meet the 100 mbps/1,000 student goal by June of 2019. Given the results
of our data collection and the underwhelming wireless connection
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goals set by NYCDOE, it is clear that New York City schools are far from
meeting 21st century standards for connectivity.

Streaming HD videos requires at least 5 mbps, while sharing cloud-based
documents requires speeds of at least 50 mbps. By the time of our third
measurement, 21 schools in the sample had speeds too slow to stream HD
videos and only 8 schools had speeds high enough to take advantage of
modern cloud-based technologies like Google Apps (see Figure 1).

The speeds we recorded are even more problematic in comparison to the
user experience at home. In 2015, the FCC defined a high-speed internet
connection for households as 25 mbps. Sixty-nine percent of homes in New
York City have high-speed internet and home broadband in New York State
typically hits that speed, so students who have high-speed internet at home
can see the noticeable difference at school (Brodkin, 2018).

Recommendations

Schools in Manhattan require drastic improvements to their wireless
networks to provide a 21st-century education. We recommend the
following steps to reduce the disparities between schools and raise their
digital capacity to a modern standard.

The City of New York should...

B Ensure all schools meet the SETDA and FCC standards for
high-speed internet in schools. The goal of 100 mbps per 1,000 students
is already outdated. The Department of Education, Department of
Information Technology and Telecommunications, and the Mayor’s
office should immediately invest in making sure that all schools have

the recommended bandwidth of 2 gbps per 1,000 users. All students

and school personnel on a campus should have access to their

wireless network at speeds that allow for full utilization of

web-based technologies.

B Implement a progressive bandwidth allocation system that ties
allocations to improvements in web-based technologies. The standards
set by SETDA and the FCC for high-speed internet will soon be outdated.
As web-based educational tools improve in quality and substance, the
need for more bandwidth increases (i.e. watching or downloading a 4K
video requires more bandwidth than a 1080p video). New York City
should move beyond providing the minimum allocations for schools

and become aleader in providing the highest speeds and most-equitable
internet access in the country.

W Incorporate goals for NYC schools into the OneNYC Vision 1
Goal for Broadband. OneNYC is an effort to address New York City’s
long-term challenges: growing population, global warming, aging
infrastructure, and changes in the economy. With those goals in mind,
the OneNYC plan recognizes the internet is a “prerequisite for full
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participation in the city’s economic and civic life” and offers LinkNYC
kiosks as an innovative way to help close the digital divide (The Plan

for a Strong and Just City). Those kiosks provide free wi-fi to those in
range; however, young people spend much of their time in schools where
LinkNYC is unavailable. The OneNYC plan should leverage interagency
collaboration to create ambitious and achievable goals for upgrading
the school system’s wireless network so that the digital divide is closed
where more than 1 million New Yorkers go everyday—schools.

B Facilitate easier access to internet-based education programs

by allowing schools to purchase Google Chromebooks and Apple
tPads with capital funds. Smartphones are all around us, but laptops
and tablets make far better instructional tools. A growing educational
technology industry is designing classroom tools specifically for
computers and tablets. Our schools need to be able to take advantage of
the latest, most innovative tools for web-based, digital learning, but right
now capital funds can’t be used to buy tablets and Chromebooks.

B Provide comprehensive, ongoing training for teachers and
administrators. Equitable access to high-speed internet is only a first
step in closing the digital divide. Teachers and administrators will also
need enhanced training to provide the latest digital tools to their students
and incorporate web-based learning platforms into their pedagogy.
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