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Early data from Barnes Art Adventures suggest that the rate of
active student participation is consistently high—much higher than
for acomparable on-site lesson. This is due to students being able to
offer ideas simultaneously, unlike the traditional “sequenced partici-
pation” in a physical classroom. Moreover, students who are reluctant
to participate in person are often more likely to speak up in the chat.
In one episode of Barnes Art Adventures, with 240 participants in
grades 2-4, students collectively logged more than 800 responses
to questions and prompts given by the instructor.

EXPANDING OUR REACH

The single most important statistic affected by cloud technology is the
number of students we can reach. During the 2020-2021academic year,
we delivered Barnes Art Adventures to 16,600 pre-K through grade-8
students in six states—a 40 percent increase from pre-pandemic years.
Enrollment in our adult education classes more than tripled, from 1,195
students in 2019 to more than 3,000 enrollments in both 2020 and
2021. Earnings from adult classes also tripled from $200,000 in 2019
to more than $600,000 in 2020.

One of our major goals for the adult programs is diversifying our
student body, and cloud technology helps us to do this in several ways.
First, new revenue generated by online classes allows us to offer more
scholarships at multiple price points to students who may not have the
resources to pay for them. We offered 253 scholarships in 2020 and
378in 2021, up from 100 in 2019. Second and more immediate is the
way this technology eradicates physical barriers to access. A student
in New Zealand told us she had always wanted to visit the Barnes but it
was simply too far away. Yet she was able to beam into the gallery and
participate in alively discussion about the French artist Henri Matisse.
Since launching our online classes, our geographic reach has grown
exponentially, with students tuning in from 48 states and 8 countries.

Cloudtechnology has given us the opportunity to grow the Barnes's
educational missionin ways that our founder never could have imagined.
Virtual spaces allow us to serve new and diverse audiences. People with
disabilities or who lack the economic means to travel to Philadelphia
can access our gallery classes online. Underserved communities and
individuals with psychological and social barriers to entering an art
museum—the most common being the perception that art museums
are not “for them"—might feel more welcome in a virtual format.

Looking to the future, the Barnes will continue to build on the dem-
onstrated early successes we have experienced using the cloud. Thanks
to an AWS IMAGINE grant and support from the Pew Center for Arts
and Heritage, we're hard at work on a major new project—adigital arts
education platform—that is essentially built on top of this technology.
The platform, which we plan to debut in early 2023, breaks from the
screenshare model to create a much more immersive, interactive expe-
rience for both pre-K through grade-12 students and adult learners. By
offering 360-degree panoramic views of the gallery space, synchronous
and asynchronous delivery modes, as well as a searchable library of
completed classes, the platform will afford students more control over
and flexibility within their learning experience. The project is groundedin
ongoing research into the digital-arts education landscape and responsive
to the needs and motivations of learners of all ages. We are optimistic
that this new platform will be a major innovation in the field of digital
arts education and that, with adaptions by peer institutions, it will not
only help to shape the future of financial sustainability in the arts and
culture sector but will truly democratize access to the study of art.

From the Cloud to
Clean Water

charity: water's sensor technology guarantees
that potable water flows continuously to
communities in need.

BY CHRISTOPH GORDER

early 800 million people worldwide lack access to clean

drinking water. They are forced to rely on contaminated

water sources such as streams and ponds that can cause

illness and death. According to the United Nations, diseases

from dirty water kill more people every year than all forms of violence,
including war. Women and girls, who are most often tasked with col-
lecting water, spend hours walking to find water instead of earning
income, caring for themselves and their families, or attending school.
charity: water is a nonprofit on a mission to bring clean, safe drinking
water to people in developing countries. When a clean-water project is
built in a community, it brings health, economic development, educa-
tion, and dignity. With the generous support of more than one million
donors, in15 years charity: water has funded 111,709 water projectsin
29 countries and brought clean water to more than 15 million people.

Since our founding in 2006, we have pursued tech innovations to
tackle the global water crisis and provide accountability and transpar-
ency to our work. For example, we have used Google Earth mapping
technology to provide the GPS coordinates for every water project so
that donors can see where their money is deployed. We were one of
the first charities on Instagram, where we engaged with our support-
ers by sharing project photos and stories of impact, and we were the
first charity to reach one million followers on Twitter. We were also
an early adopter of virtual reality; we created a film that captured the
360-degree experience of gaining access to clean water for the first time.

As we've grown, we continue to face new challenges. One of the
hardest lessons we've learned is about the sustainability challenges
experienced by rural communities in the developing world. The reality
is that some of the water systems in the remote communities we serve
will break down over time due to heavy usage. When that happens,
families are forced to return to contaminated water sources. Local
governments have scant resources, and many villages are so remote
that water systems are only checked periodically. Historically, there
has been no real-time data regarding remote water systems. As a
result, governments, nonprofits, and businesses have been severely
limited in their efforts to keep clean water flowing.

As charity: water sought solutions to the problem of long-term sus-
tainability of water projects, we were surprised to discover how little
technological innovation had been adopted worldwide to address this
massive problem. In 2012 we began looking into water management
in developed economies for inspiration on how vital public services
are managed. We learned that in cities like New York, Singapore, and
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Copenhagen technologies like the Internet of Things (loT), remote
sensing, and Al safeguard public services. We became convinced
that this technology also held the potential to help those living on
less than $1per day.

charity: water set out that year to develop a first-of-its-kind sensor
technology to provide real-time data on the performance of remote
water systems. We believed these sensors could enable local non-
profits and governments to monitor rural water systems that serve
millions of beneficiaries without needing on-site visits—saving time,
money, and human resources. We also hoped the sensor data would
give local governments valuable knowledge about water usage in their
communities, helping them to better manage water services and plan
future investments.

The first phase of the project involved a comprehensive evaluation
of all commercially available options for remote-flow sensing in various
industries, such as petrol or irrigation. Unfortunately, we found that no
viable alternatives existed to measure the flow of water in hand pumps,
so we determined that we needed to design and produce an original
device. With grants from funders, including the AWS IMAGINE Grant,
charity: water was able to invest in the research and development of
water-sensor technology.

To start, we knew the device had to be durable and able to withstand
harsh conditions and potential vandals. It needed to be something that
alocaltechnician could easily install without complicated instructions
or difficult-to-find, costly tools. It needed to have a long battery life
so that villagers would not have to worry about battery failure and
frequent battery changes. And it needed to be able to communicate
wirelessly despite unreliable wireless networks in remote locations.
Most of all, it needed to be affordable and scalable.

We've now been able to produce the first-ever scalable remote
sensor to monitor rural water points. The device is tamper-proof, easy
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toinstall, runs for 10 years without a battery change, and costs only
$250—which is less than 2 percent of the cost of a new hand pump.
The sensor’s wireless roaming agreement automatically offers cov-
erage in more than 200 countries. We've included a pair of powerful
antennas in the device that allow us to connect to cellular networks,
even if signal strength is weak.

The technological innovation extends far beyond the device hardware
itself. The sensor transmits data over the local mobile phone network
to a powerful cloud computing platform housed by AWS. The platform
processes, stores, and analyzes millions of bits of data and detects
anomalies. Once the data s in the cloud, it becomes available to users
inthe field, producing customizable automated reports that can be set
up to be sent to stakeholders as needed. The data generates meaning-
ful insights for field technicians, who can be deployed for repairs the
moment a problemis identified. It means that we can publicly share the
functionality of our water projects. Most importantly, it means clean,
safe drinking water continues to flow in communities around the world.

Since our water-sensor journey began, we have successfully
manufactured and deployed our original loT device to thousands of
project locations around the world. We believe that sensors have the
potential to be a powerful tool in the fight to make sure that everyone
in the world has access to a reliable source of clean water.

Our water sensor is another step in the history of charity: water using
technology to provide accountability and transparency in everything
we do, from connecting donors to the projects they support to deliver-
ing sustainable water access to some of the world's most vulnerable
communities. With the installation of water-sensor technology, we
are able to extend this approach even further, moving faster toward
a future where everyone not only has access to clean water but can
tap into innovative technological advances to ensure that this access
continues without interruption. €





