Chapter 5

Building a Mobile Device
Testing and Development Lab
@ the UNT Libraries

William Hicks

Introduction

In the fall of 2013, the User Interfaces Unit of the Uni-
versity of North Texas (UNT) Libraries was awarded
funding from the Texas State Library and Archival
Commission (TSLAC) with a primary goal to “ensure
that Texas libraries had a mobile presence useful to,
and used by, their customers.”* TSLAC identified the
purchase, subscription, or updating of mobile websites
and library catalogs as potential projects and noted a
number of vendors and third parties that could provide
these services to institutions with limited resources.
As with other university libraries, UNT Libraries has
a development team managing our website, catalog,
and digital collections, and we felt that we would be
capable of crafting solutions that met these goals in-
house and that this funding could be used creatively
for both internal development and patron enrichment.
What we lacked, as do many others, was a robust test-
ing framework for mobile design and development.
Testing web interfaces has always been a constantly
moving but imperative target, but more so in recent
years as its focus has expanded beyond the desktop to
a mobile context where the problems of scale become
readily apparent. At least as far back as 2010, develop-
ers had noted that “it’s impossible to test your designs
on every mobile phone out there. . . . Mobile devices are
expensive, and not every web developer can afford to
buy five to ten of them. Testing ‘on all mobile phones’
is impossible for most web developers.” The same arti-
cle goes on to outline the browser and device landscape
of the day and to posit a strategy that, five years later,
remains sound. Today, many developers subscribe to
a hosted service that takes “snapshots” of, or virtual-
izes, mobile devices, uses browser-based web devel-
oper tools to emulate the mobile experience, and uses

tablets, smartphones, and other related hardware as
actual testing and development devices. Even Google
recommends this practice as part of its own Web Fun-
damentals guidelines.®

In this chapter I hope to demonstrate that both
our institutional developers and the patrons we sup-
port who are (or aspire to be) developers need access
to devices and hardware to build new systems and
services. While desktop-based tools are essential for
rapid software development, certain aspects of mobile
design and development can be accounted for only
by touching a physical surface or being in a physi-
cal space in the real world. This chapter discusses the
development of a mobile device lab, a set of tools that
provides the library and its patrons physical access to
an array of devices that might otherwise be impos-
sible to access. We will cover the rationale for setting
up a lab, some of its possible configurations and inte-
grations with other services like library makerspaces,
and finally note some of the issues we faced in setting
up a lab in the UNT Libraries.

Why a Mobile Device Lab?

Many institutions believe that the population they
serve increasingly accesses web content from mobile
devices—primarily phones and tablets. A 2013 sur-
vey of “Web 2.0” adoption among 100 US academic
libraries found that 76 percent of the libraries had
some type of mobile presence.* And while many early
adopters build dedicated apps or mobile sites, the
clear growing trend both in wider developer circles
and in libraries is the adoption of responsive design
techniques.® But most important for this study, having
access to a representative sample of the devices that
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users employ in the real world affords the library and
its developers freedom to consider mobile usability,
design, and performance that one simply cannot get
while sitting at a desk or relying on a vendor’s word.
Real-life experiences such as walking through book
stacks and looking for a call number can be quite dif-
ferent when you have a pile of books in one arm and a
slip of paper and a smartphone, “phablet,” or tablet in
the other. Thus, when devices are available to library
developers, the developers are able to empathize with
the lived experiences of the user who might be look-
ing for a branch’s hours while running out the door,
fumbling with complicated search options, or cursing
the rendering speed of the page. None of this is par-
ticularly easy to emulate while sitting at a worksta-
tion with a high-speed connection and a widescreen
monitor.

But looking beyond the library’s own needs, as
the definition of what a library makes available to
the public expands into emerging areas like maker-
spaces and technology-lending programs, it becomes
important to consider how mobile devices and related
items fit into this equation for a community’s develop-
ers, students, and freelancers. When we consider the
overall market penetration of mobile devices, we find
increasing household use of both smartphones and
tablets, with reports showing national adoption rates
of the two devices at two-thirds and one-third of the
population, respectively.® But less clear is the distri-
bution of devices in a household where phones and
tablets come from competing manufacturers or have
incompatible software ecosystems. And this is of criti-
cal importance for any developer with aspirations to
penetrate into multiple markets since it is often a per-
sonal device that is used for app or website develop-
ment. If an individual wants to learn how to develop
for only a single platform, there may be no problem,
but when there is a desire to work in multiple operat-
ing systems, across device generations or form factors,
or to experiment with new categories of devices, the
personal costs become prohibitively expensive rather
quickly.

And here, it is important to note that developing
for mobile increasingly means thinking about devices
and issues other than tablets and smartphones. As we
enter into a time where everyday objects are increas-
ingly connected, we need to realize that few individu-
als or small businesses are able to invest in first-gener-
ation products and experimental categories because it
is simply too much of a gamble to buy into these plat-
forms. But there are now so many personal data track-
ers, environmental sensors, remote controlled vehi-
cles, and numerous other “mobile accessories” that
are capable of creating and consuming data, or simply
letting one learn how to program, that the category
is hard to ignore. Most relevant to this study, many
of these new classes of devices and services interact

with touchscreen devices. Without access to them,
many students and low-income individuals have holes
in their technical skills as they enter the workforce,
and many freelancers lack the tools to allow them to
be first-to-market with the next big thing. The same
is true of researchers, artists, and other creative indi-
viduals—that is, non-programmers—who might find
novel uses for these devices but don’t have the tools
to build or discover when they can’t afford to be an
“explorer.” Libraries, I would submit, are better able
than many institutions to level this field and address
this very need.

Determining Geographical Need

Having demonstrated the philosophical reasons for
providing devices to patrons, it may be helpful to look
to other publicly available services for precedence
and to judge if there is a need within the community.
There is, in fact, a loose-knit group of developers that
has created a network of Open Device Labs (ODLs)
across the world that seeks to meet this challenge,
mostly in western Europe and on the US coasts. Some-
times operating as nonprofits, these labs have grown
out of larger tech firms, startups, and a handful of
universities, and as of October 2014, according to data
obtained through the ODL website’s freely available
JSON-based API, there are 133 labs in 31 countries,
with 25 located in the United States.” A more detailed
analysis finds that US labs are predominantly located
in urban centers and, when correlated to US Census
data, it appears that over half are located in areas
with populations greater than 250,000, some signifi-
cantly so (see table 5.1).

Reviewing a sample of ODL websites finds that
many labs are open by appointment and that access
to their materials are usually reserved through online
forms, e-mail, or social media contact. Considering the
ubiquity of mobile devices in the consumer market,
it seems somewhat surprising then that public access
to this type of service is relatively sparse. Libraries
around the country, but particularly those in the Cen-
tral and southern United States, would be well posi-
tioned to offer their community’s developers access to
mobile devices based purely on geography. Similarly,
the regularity of open hours common to most public
and academic libraries would provide a greater degree
of scheduling flexibility for patrons of all types than
many existing ODLs offer, even if only a small number
of devices are offered.

Getting Started

At the heart of the device lab, whether offered as a
public service, internal development resource, or
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Table 5.1

Open device lab locations correlated to population estimates (May 2, 2015)

City* State* Population (2013)*
Park Ridge Illinois 37,839
University Park (State College borough) Pennsylvania 41,757
Burlington Vermont 42,284
Troy New York 49,974
Smyrna Georgia 53,438
Ames lowa 61,792
Chattanooga Tennessee 173,366
Grand Rapids Michigan 192,294
Madison Wisconsin 243,344
Fort Wayne Indiana 256,496
Buffalo New York 258,959
Cincinnati Ohio 297,517
Cleveland Ohio 390,113
Oakland California 406,253
Portland Oregon 609,456
Washington, DC District of Columbia 646,449
Denver Colorado 649,495
Seattle Washington 652,405
Charlotte North Carolina 792,862
Columbus Ohio 822,553
San Francisco California 837,442
Los Angeles California 3,884,307
New York New York 8,405,837

* Location information from Anselm Hannerman, Andre Jay Meissner, and Christian Schaefer, OpenDeviceLab.com website, accessed
October 30, 2014, http://opendevicelab.com; population information from United States Census Bureau website, accessed October 30,

2014, www.census.gov.

both, is the selection of devices and services offered.
Looking once more at data provided by the ODL web-
site’s API, we find that labs are making over 3,700
devices available from more than sixty manufactur-
ers and that the median number of devices at existing
labs is fifteen with only five labs having more than
100 devices.®

A survey of ODL websites finds that most labs
appear to focus on providing patrons with smart-
phones and tablets, with some also offering access
to Chromebooks, televisions and gaming equipment,
e-readers, and other media players. Several note the
availability of Google Glass and Oculus Rift, but no
information about other related items, such as doc-
umentation, prototyping tools, usability-testing
resources, or spaces, could be found. At UNT, we
were able to acquire twelve smartphones and tablets
in addition to several other related electronic devices
for several thousand dollars, a tiny fraction of what
our parent institution spends on journals, books, and
other more traditional items in the collections.

When deciding how to outfit a lab, a number of
variables will go into the decision-making and acqui-
sition process, and as we found at UNT, there may
be more than a few unexpected issues that pop up

along the way. We found that documenting the proj-
ect in Microsoft Word, Outlook, and Excel was ade-
quate for most of our needs, but suggest tools that
allow for brainstorming, something that can account
for estimated and real costs, log communications
with both vendors and buyers in the organization,
and allow regular review of websites that evaluate,
compare, or discuss devices and other relevant tech-
nology news.

Financing and Accessorizing the Lab

Budgetary considerations will be one of the first and
most obvious areas to address, and two specific points
outside the initial investment should be considered
early on: what continuing investment the institution
is willing to make and whether it is worth seeking out-
side donations to build the collection. UNT’s lab was
largely built with subsidized funding, with new items
purchased using a regular budget line. Our review of
individual ODL websites revealed that many appeal to
their users for support, crediting those sources online,
but outside of a single seed-source for most of their
acquisitions, it appears many labs meet with limited
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success. As we were setting up the lab, we appealed
to library staff, donors, and patrons through several
of the library’s e-mail newsletters. We thought the
advantage of a large community and factors common
within libraries—sharing culture, tax-advantage giv-
ing, and environmentally or socially aware users—
would lead to gifts of older devices collecting dust in
a drawer. We ultimately didn’t receive a single dona-
tion. While the hope is that a more sustained giving
campaign in the future might yield better results,
realistically, grant-based and internal funding sources
will likely fare better.

Once funding sources are in order, purchasing
a wide range of devices and accessories can begin.
Smartphones and tablets will be readily available
from a number of vendors and most can be purchased
without data plans, though often at a higher-than-
advertised, unsubsidized price. We found that typi-
cally the cost of devices was lower for older devices
and those that weren’t currently in high demand,
though this was not always the case. Beyond devices,
we purchased books and other documentation related
to mobile development; cases for security, travel,
and circulation; and power strips for handling multi-
device charging; as well as stencil kits, notepads, and
drafting equipment that were designed to paper-pro-
totype mobile interfaces. Because we were concur-
rently setting up a makerspace and felt that there
would be some overlap in scope and use, we invested
in other equipment such as a Google Glass, Blue-
tooth-low-energy Beacons, and littleBits electron-
ics to allow patrons access to the Internet of Things
and wearable technologies. Other technology items
a library might consider will largely depend on its
audience, use, and need. Cameras and eye-tracking
devices can be acquired to record usability tests of
web interfaces and other library services with users,
and can be dual purposed at academic libraries serv-
ing programs that study human behavior. Similarly,
smartphone-controlled “toys” and robotics can be
employed as part of the STEM/STEAM programs of
the library or its parent institution. It largely comes
down to the size and scope of the lab and its targeted
audience. As an existing web development unit, we
already had access to relevant software and a sub-
scription to a mobile device virtualization service,
but an allowance for new software and apps may be
necessary for some labs. Finally, when building a pub-
lic lab, consideration will also need to be given to the
time it takes to develop new circulation policies and
procedures, particularly as they relate to fees result-
ing from lost or damaged items and cataloging items
appropriately, as well as devoting some attention to
a physical space, verifying adequate Wi-Fi coverage,
and providing dedicated workstations or laptops and
any other items, devices, or services that fit into the
scope of the lab.

Selecting Devices

It is imperative to take time to learn which devices
are being used by the library’s patrons and make pur-
chases that are representative of the audience. The
easiest and most cost-effective way to do this is to use
tracking software like Google Analytics, which offers
various reporting features on devices, screen resolu-
tions, operating system, network, and so on. Because
the UNT Libraries operates a number of different web-
sites, including several digital collections with global
audiences, we found some variability but found the
overwhelming amount of our US mobile traffic origi-
nating from Apple and Android devices, with smaller
numbers from Windows, Blackberry, Nokia, and oth-
ers. If a review of website analytics isn’t possible, con-
sider consulting wider market trends or survey library
users through other means, such as at public service
desks or online surveys.

While acquiring popular models of phones and
tablets can be a relatively straightforward process,
there are a number of factors worth considering that
maximize purchasing power and utility. Because
many people purchase phones through subsidized
carrier plans and upgrade on a multiyear cycle or are
locked into a manufacturer’s ecosystem of products,
it may be worth considering where in the manufac-
turer’s generational cycle a device is before making
a purchase. As an example, we found significant traf-
fic from both the Samsung Galaxy S3 and S4 smart-
phones to our websites and opted to buy the latter
device based in part on the logic that more people
would be upgrading out of the older model. While this
approach seems intuitive on its face, we found that it
may not always be the right one.

Figure 5.1 demonstrates monthly usage patterns
of the two devices on one of our digital collections
sites as reported by Google Analytics. While the older
model enjoys higher usage throughout its life cycle,
there is a visible decline at the beginning of 2014 and
eventual rebound. The newer model, by comparison,
sees continual growth after its appearance, with a
higher peak usage than its predecessor. As of the time
of this writing, both phones remain widely available
on the market as carrier-subsidized devices and can
serve as a model for the considerations one must make
when choosing among several devices. We could have
easily chosen the older model, saved several hundred
dollars, and put the difference toward other devices,
but other attributes beyond price and access are worth
considering.

One way to think about building a device lab,
then, is to attempt to have a diverse collection of items
and to avoid homogeneity, at least while the lab is
small. In the case of the Galaxy smartphones cited
above, both devices have nearly identical size screens
and were created by the same manufacturer, but the
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Figure 5.1

Comparison of website visits using a Samsung Galaxy S3 and S4

newer model has a higher pixel density, as well as a
handful of other incremental improvements to the
hardware. Of significant note, it also has a newer ver-
sion of Android installed by default, and at the time of
our purchase, was available in a Play Edition, mean-
ing it would likely be upgradable to a newer version
of stock Android in the future. Thus, we prioritized
devices from across a range of screen sizes and a spec-
trum of operating systems. With regard to the former,
our analytics data showed visitors with screen sizes
between 320x218 and 25601440, so we looked for
devices that spanned this general range. With regard
to the latter, we purchased devices running the most
current version of iOS, Windows, Blackberry, and
Firefox OS, but Android was one of the most challeng-
ing areas to consider.

Figure 5.2 shows the distribution of Android
devices visiting one of our digital collections during a
one-year period. Nearly every version of Android has
some level of representation on this chart, and thus we
attempted to account for this by purchasing devices
for most versions of Android going back to version 2.2
(Froyo). As a consequence, we simultaneously covered
our other criteria as well since older Android devices
tended to have smaller, lower-resolution screens, and
most cost less than newer devices.

Unanticipated Events

Because the project of setting up our lab grew out of
the User Interfaces Unit, a group not accustomed to
making purchasing decisions, developing policies,

or circulating materials, several unexpected events
caused changes in plans, delayed purchases, and
caused or resulted in other unforeseen headaches for
us and others. Many of these were related to our own
particular institutional policies—often related to tech-
nology—and we would expect that other libraries that
set up similar labs will encounter problems specific
to their own circumstances. We strongly encourage
including administrators, purchasing agents, circula-
tion employees, and appropriate technologists into the
decision-making process as early as possible so that
such problems can be identified and mitigated early.
From an institutional purchasing perspective,
building a device lab entails the acquisition of con-
sumer-grade hardware, often from a variety of mer-
chants, and for some organizations this may raise
any number of red flags. As an example, our univer-
sity has a policy concerning the purchase of cellular
phones that primarily addresses employees who need
a single device for work-related communications. We
were buying multiple smartphones, off-contract, and
without the intention of using the devices as telecom-
munications devices, but our purchasing agent still
needed to communicate our intentions with univer-
sity officials and navigate through a number institu-
tional procedures that were unexpected at the time.
Similarly, in one instance we sought the purchase of a
Windows-based tablet and chose a specific device that
we were seeing used in our analytics data. However, a
technical reviewer denied the request because the tab-
let had attributes of a laptop, and the university had
a purchasing agreement with a competing manufac-
turer. While this may seem a minor detail, we would
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have saved considerable time had
we been aware of existing purchas-
ing agreements for certain classes of
physical hardware.

As to software, while the ini- 637
tial setup of our lab didn’t require
us to outfit our devices with apps,
discussions with various agents in
our organization quickly told us
that purchasing apps or setting up
user accounts for the devices would
be difficult since it was a gray area
within institutional policy, having
very little precedent for our type of
project. We also found that in sev- Versions 3.0-3.2.6,
eral instances, sellers were unable 469
to accommodate our institution’s
tax-exempt status, or we were met
with various problems related to
a vendor’s online payment system
or processing of purchase orders.
Finally, we decided not to attempt
to purchase used items on the sec-

2.2-2.2.3, 1680

Cupcake - Version
1.5,20

Donut - Version 1.6, 10
Eclair - Versions 2.0-2.1,

Froyo - Versions _/

Gingerbread - Versions
2.3-2.3.7, 14,964

Honeycomb - /

Lollipop - Version 5.0, 5

RN Unkown, 11,643

KitKat - Versions
4.4-4.4.4, 23 564

ondary market. While one might

expect that this would provide for Figure 5.2

an economical method to purchase
older devices, it proved too difficult
in an institutional setting such as ours.

Finally, making the tablets and phones in our lab
available to the public has been slow to start. Since
we took final delivery of our devices at the end of
the summer 2014, we immediately began developing
a responsive design for our primary and several sec-
ondary websites, using the devices for internal devel-
opment. While we have space available for inter-
ested developers to use the items in-house, the unit’s
offices and work hours are not well suited to allow-
ing patrons unrestricted access, nor have we adver-
tised the device lab in a robust enough way. These are
both structural and circumstantial problems that are
specific to our institution and the timing of our lab’s
creation. As stated elsewhere, the ultimate design of
a mobile device lab can be quite variable, depending
on intended use, audience, and need. Since the UNT
Libraries offers a makerspace that lends technology
items, we have slowly begun making many items in
the lab reservable through that service since (for us)
it provides the greatest visibility to patrons seeking
access to cutting-edge electronics and development
resources.

Conclusion

This chapter has sought to demonstrate that building
a collection of mobile devices and related technology
for developers within a library is a novel approach

UNT Digital Collections sessions by Android version. Oct. 2013-Oct. 2014

to working with touchscreen and other mobile elec-
tronic devices. Building such a lab is not without its
challenges, but it ultimately brings about a number of
positive outcomes for the library. When incorporated
into the library’s regular stack of development hard-
ware, technical staff have access to the tools needed
to build websites and services that simply work for
their users. When lab items are provided to the public,
patrons with hopes of becoming technically proficient
as developers or who want to use mobile technology
to make something new can do so without bearing
the full financial burden of the tools that make their
dreams possible. While having tablets and smart-
phones available within the library is an important
first step, they are a single component within a larger
set of tools that libraries should increasingly consider
making available to their patrons. In the near future,
a well-conceived mobile device lab might consist of
a few tablets and a suite of eye-tracking and biomet-
ric sensors for institutions with programs in psychol-
ogy, information science, or business. It could entail a
future iteration of smart glasses and health and activ-
ity trackers at a library serving a medical school, or
a handful of smartphones, 3-D printers, and circuit
boards at a college with a strong engineering pro-
gram. For the school library, it might include tablets
paired with littleBits, Mindstorms, a rooftop weather
station, and a range of plug-and-play environmental
sensors. The list goes on and on. Libraries have his-
torically aggregated books, journals, and other media
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to the community, and increasing numbers provide
access to photography equipment, calculators, laptops,
and other types of nontraditional materials. Mobile-
related technology should increasingly be included in
the mix.
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