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Abstract

With the rapid adoption of the smartphone and the 
tablet, we are quickly entering an era in which the 
smartphone is the most common device used to access 
the Web. This report reviews the recent tremendous 
mobile growth and changing mobile consumer behav-
ior as well as growing user expectations for mobile. 
This report also examines how the first generation 
of mobile library websites has changed over the last 
few years and explores future directions. Patrons now 
expect more mobile-friendly information resources, 
research support, and sophisticated features such as 
menu customization and room reservation on mobile. 
This report also discusses responsive web design and 
some of its pitfalls and argues for the better discover-
ability of libraries’ mobile (web or native) apps.
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Chapter 1

Abstract

Chapter 1 of Library Technology Reports (vol. 49, no. 
6) “The Library Mobile Experience: Practices and User 
Expectations” discusses how the rapid adoption of the 
smartphone and the tablet has resulted in the tremendous 
growth of mobile data traffic. With this change, the mobile 
Web is no longer a supplement or an auxiliary to the desk-
top Web. We are quickly entering an era in which the 
smartphone is the most common device used to access the 
World Wide Web, and the mobile Web determines our web 
experience almost as much as the desktop Web. Mobile 
computing is changing our daily lives.

I t is now difficult to find a place where at least a few 
people are not looking at their smartphones. We 
often see many people preoccupied with their smart-

phones in public places such as restaurants and coffee 
shops. The smartphone seems to have conquered our 
downtime by offering multiple things to do no matter 
where we are. If you think that you use your mobile 
phone far too often, you are not alone. According to a 
TechCentral story, “Nokia reported . . . that the aver-
age person looks at their phone 150 times a day, or 
once every six-and-a-half minutes of every waking 
hour.”1

What makes us practically glued to our mobile 
phones? Surely we love them because they are small 
and light. We carry our phones everywhere. They are 
the ultimate personal device that we do not share with 
anyone else. But the greater attraction comes from 
the fact that these mobile devices connect us with the 
Internet wherever we go. This enables us to look up 
information and solve a problem just in time. Think 
about the last time you were in a place with no Inter-
net connection. How useful was your mobile device? 

Some apps would have still worked, and you could 
make phone calls. But the majority of things that you 
do on your smartphone would have been impossible 
without being connected to the Internet. The mobile 
Web and web-enabled mobile devices also instantly 
put us in contact with real-time news. The most up-to-
date and accurate news information about the Boston 
Marathon bomber hunt in April 2013 came from the 
Boston Police Department’s Twitter account,2 which 
concerned citizens intently followed on their mobile 
devices.

Tremendous Mobile Growth

The Pew Internet and American Life Project reported 
that smartphone ownership reached a tipping point 
in 2012 (see figure 1.1): “Nearly half of all American 
adults (45%) and two-thirds of all young adults [66%] 
now own a smartphone.”3 According to the same data, 
more people now own smartphones than basic mobile 
phones, a majority of adult cell phone owners use their 
phones to go online, and 17 percent of cell phone own-
ers use their phones as the primary device for their 
online browsing.4 Teens are more likely than adults to 
be cell-mostly Internet users. According to the report 
Teens and Technology 2013 from the Pew Research 
Center, a third (34 percent) of girls and 24 percent of 
boys in the age group 14–17 said they mostly use their 
cell phones to go online.5

According to a recent white paper by comScore, 
the smartphone market “is now entering the ‘late 
majority’ stage of the technology adoption curve.”6 
The touchscreen smartphone is now being seen as the 
standard device. On March 10, 2013, Google silently 
killed its SMS search service, which allowed people to 

The Mobile Shift
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search Google and receive the results via text message.7
The use and ownership of e-book readers and tab-

lets also saw a dramatic increase in the last two years 
since the release of the iPad, the first touchscreen tab-
let, in November 2010. As of January 2013, 26 percent 
of American adults own an e-book reader and 31 per-
cent own a tablet—a big increase from 4 and 3 percent 
respectively back in 2010 (see figure 1.2).8

This is a huge change from just five years ago. The 
iPhone, the first touchscreen smartphone, came out in 
the summer of 2007. At that time, feature phones such 
as the Motorola Razr and the BlackBerry (see figure 
1.3) were cutting-edge devices. Checking e-mails and 
taking blurry small photos were the most sophisticated 
functions of those feature phones. The capability for 
web browsing was more an idea than a reality. When 
the iPhone came out with its full touchscreen, how-
ever, this instantly changed. Browsing the Web on a 
phone was not only possible but also manageable and 
no longer excruciatingly painful.

As pointed out by Jakob Nielsen, a well-known 
usability expert who ran a field study on web access 
by feature phones in 2000,9 and Raluca Budiu, mobile 
information access never took off until much better 
user interfaces were introduced with the iPhone in 
2007.10 The rapid growth of mobile information access 
is shown by the increase in worldwide iPhone sales, 
which went up from 24.61 million phones sold in 2007 
to 135.8 million sold in 2012, an increase of more than 
5.5 times.11 Wireless data traffic soared at the same 
time. Over the five-year period from 2007 to 2011, 
wireless data traffic on AT&T, the second largest wire-
less carrier in the United States, has grown 20,000 per-
cent, at least doubling itself every year since 2007.12

Changes That Mobile Devices Have 
Brought to Our Daily Lives

The prevalence of mobile devices, smartphones in par-
ticular, has brought many changes to our daily lives. 
You may remember that a seemingly long time ago, 
when the World Wide Web was first introduced in the 
1990s, people used to design their website home pages 
like a printed business card. Now, the exact opposite is 
happening. The world of the smartphone and mobile 
computing has become so familiar to us that one 
online business prints out paper business cards in the 
form of the contact information screen of the iPhone 
(see figure 1.4).

Many people use the phone to text more than to 
talk nowadays. As a matter of fact, texting has become 
such a mainstream method of communication that 
a New York Times blog even ran a post in which the 
author, Nick Bilton, argued that leaving a voice mail 
instead of texting was impolite because it wasted the 
receiver’s time.13 According to him, asking people 
something that is easily discoverable on the Internet 
is equally rude because the communication is not only 
unnecessary but also time-consuming.

The Quick Response (QR) code makes it con-
venient for mobile device users to go to a web page 
or to get specific information by scanning the code 
with the camera on a mobile device. These QR codes 
used to be seen as a curiosity. But now they appear 
in newspapers, in magazines, and even at bus stops 
and subway stations (see figure 1.5). Showrooming is 
another common behavior in the age of the ubiqui-
tous smartphone. Consumers visit brick-and-mortar 
stores to check out the products and the prices, but 
then they go online to make an actual purchase. In 

Figure 1.1
Cell phone and smartphone ownership in the United states 
from 2006 to 2012 [source: “Adult Gadget ownership over 
Time” spreadsheet, “Trend Data (Adults),” pew Internet and 
American Life project, accessed March 24, 2013, www.pewin-
ternet.org/Trend-Data-(Adults)/~/media/Infographics/Trend 
Data/early 2013/adult gadget ownership over time.xls.]

Figure 1.2
Adult gadget ownership over time. [source: “Trend Data 
(Adults),” pew Internet and American Life project, accessed 
March 24, 2013, www.pewinternet.org/Trend-Data-(Adults)/
Device-ownership.aspx.]

Can I get the original Excel spreadsheets? I can create new, high-res charts to replace 1.1 and 1.2
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order to deal with this problem, a store in Australia 
recently decided to charge five dollars for just looking 
and to reimburse only those who actually made a pur-
chase at the store.14 Bilton’s opinion about the voice 
mail and the browsing fees at a store are both extreme 
examples, but they clearly show how rapidly mobile 
adoption has been influencing people’s behavior and 
changing our daily lives.

The smartphone multi-functions as an address 
book, a notebook, a map, and a phone at the same 

time. Furthermore, it has placed the World Wide Web, 
the biggest information warehouse in the world, just a 
fingertip away from us. Neighbors now use the Bump 
app to get each other’s contact information on smart-
phones instead of using pencil and paper. People watch 
movie trailers, read reviews, and buy movie tickets all 
with a mobile phone. It is even possible to deposit a 
check with a smartphone, and it is no longer uncom-
mon for people to use a mobile device to order a book 
and start reading it in just a few minutes. People often 

Figure 1.3
A variety of feature phones [photo credit: sam pullara—phone size Comparison. www.flickr.com/photos/spullara/3036272/, 
licensed under the Creative Commons Attribution 2.0 Generic license. http://creativecommons.org/licenses/by/2.0/deed.en]

Figure 1.4
An online business that prints business cards that closely resemble the iphone lock screen and contact information screen 
[www.iphone-business-cards.com]
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look up price information for a product on the Web 
while they are physically in a store looking at it. Some 
mobile users even prefer their smartphones and tab-
lets to the desktop computer for casual reading, media 
consumption, and social network updates.

Bump app
https://bu.mp

The No-Longer-Auxiliary Mobile Web

The mobile Web, the portion of the World Wide Web 
that is accessed by mobile devices, was once only a 
small part of the entire World Wide Web. But this is 
quickly changing with the growing adoption of smart-
phones and tablets. In February 2013, the computer 
networking company Cisco reported that “global 
mobile data traffic grew 70 percent in 2012” and that 
“global mobile data traffic in 2012 (885 petabytes 
per month) was nearly twelve times greater than the 
total global Internet traffic in 2000 (75 petabytes per 
month).”15 In the last quarter of 2011, global smart-
phone shipments exceeded global shipments of desk-
top, netbook, and notebook computers.16 The Interna-
tional Data Corporation has predicted, “In 2013, the 
total number of smartphones shipped around the globe 

will surpass feature phones for the first time.”17 We 
now spend “more than 1 in 3 minutes (37 percent)” 
of our Internet time on mobile devices, according to 
comScore (see figure 1.6).18

The mobile Web is no longer a supplement or an 
auxiliary to the desktop Web. We are quickly moving 
into an era in which the smartphone is the most com-
mon device used to access the World Wide Web, and 
the mobile Web determines our web experience almost 
as much as the desktop Web. Furthermore, mobile 
computing is changing not only the way we work 
with the computer but also the way we live our lives. 
This is a big difference between desktop computing 
and mobile computing. Mobile computing is becoming 
embedded into our everyday activities in a way that 
desktop computing never did or could.

Notes
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Smartphone-Habits.aspx.

4. Ibid.
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Chapter 2

Abstract

Although it is a common assumption that mobile users are 
distracted and want to perform only simple tasks on the 
go, this is more myth than reality. Chapter 2 of Library 
Technology Reports (vol. 49, no. 6) “The Library Mobile 
Experience: Practices and User Expectations” discusses 
how mobile devices are frequently used at home and often 
for a longer period of time than just a few minutes in a 
hurry. More and more mobile users expect to do just about 
everything on mobile, and there is already a significant 
and growing number of cell-mostly Internet users. Mobile 
device users also overwhelmingly prefer native apps to web 
apps in their media consumption.

I f people spend nearly 40 percent of their Internet 
time on mobile devices, what exactly do they do? 
According to the recent white paper by comScore 

(see figure 2.1), the top activities of smartphone users 
are text messaging (90.5 percent), taking photos (83.4 
percent), using e-mail (77.8 percent), checking the 
weather (67.1 percent), accessing social networking 
sites (65.3 percent), searching (58.7 percent), play-
ing games (52.9 percent), using maps (51.2 percent), 
accessing news (49.2 percent), and listening to music 
(48 percent). The top activities of tablet users, on the 
other hand, are searching (73.9 percent), using e-mail 
(73.6 percent), accessing social networking sites (67.5 
percent), playing games (66.3 percent), checking the 
weather (64.6 percent), accessing news (58.8 per-
cent), accessing photo- and video-sharing sites (51.5 
percent), reading books (51.2 percent), watching 
video (50.9 percent), and accessing retail sites (49.8 
percent).1

In the early times of the smartphone, it was com-
monly assumed that the device was used mostly to 

satisfy people’s simple information needs on the go. 
Text messaging, taking a photo, checking e-mails, and 
looking up the weather forecast all fall under this cate-
gory. But another common use case of the smartphone 
is distraction and killing time. Accessing social media, 
playing games, and listening to music can all be classi-
fied under this category as things that people do when 
they are bored or during their downtime.

The comScore white paper mentioned above 
reports that smartphone use and tablet use overlap 
in activities such as searching, using e-mail, access-
ing social networking sites, playing games, checking 
the weather, and accessing news.2 But taking photos 
and checking maps are not among the top activities of 
tablet users (see figure 2.2). Even though many tablets 
come with a camera and offer a map feature, those 
activities are better performed with smartphones that 
users carry everywhere they go. On the other hand, 
tablet users appear to be taking advantage of the big-
ger screen to consume content and media such as books 
and videos. Shopping or browsing retail sites is also 
one of the top activities on the tablet. The comScore 
white paper observed that tablet users were signifi-
cantly more likely than smartphone owners to engage 
in various shopping behaviors, such as researching 
product features and comparing prices, and also twice 
as likely to purchase items on their devices than smart-
phone owners.3

At first glance, this result may appear to indicate 
that the smartphone is used mostly when its owners 
are on the go for quick information lookup while the 
tablet is used for more in-depth or leisurely browsing 
when tablet users are stationary. This is true only up 
to a certain point, however. The relative strengths and 
weaknesses of the smartphone and the tablet will cer-
tainly make those who own both pick up the device 

Mobile Consumer Behavior
Myths and Reality
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that is better suited to an activity of their choice. If 
you have both a smartphone and a tablet and want to 
do some shopping, you are more likely to pick up your 
tablet than your smartphone.

But many people own only a smartphone and not 
a tablet. If the smartphone is the only mobile device 
they have and a need arises for a product search or 
media consumption, then even if the smartphone is 
not the device best suited for such activities, people 
will at least make an attempt to use their smartphones 
for these purposes. We all have the experience of strug-
gling with an unwieldy website on our smartphone to 
get something done, knowing that it is not the best 
device to use for the task. As cellular network speed 
gets faster and the processing power of the smart-
phone gets greater, this behavior will become only 
more prevalent.

Are Mobile Users in a Rush?

We tend to think that the smartphone is mostly used 
in a hurry while people are on the move. But this may 
not be as accurate as we believe. In 2010, Compete.
com conducted a survey about where people use their 
mobile devices and how much time people spend on 
them (see figure 2.3). According to the survey, 84 per-
cent of people used their smartphones at home, 80 
percent during their downtime, 74 percent while wait-
ing in line or for appointments, 64 percent at work, 
62 percent while watching TV, and 47 percent during 
their commute.4

Even more interesting is that while the majority of 
users used their smartphones for less than an hour at 

these locations, as many as 26 percent of those who 
used their smartphones at home spent from one to 
three hours poring over the small screen, and 2 per-
cent of people more than three hours.5 Smartphone use 
for one to three hours a day was actually not uncom-
mon among smartphone owners, 24 percent of whom 
used their smartphones during downtime, 16 percent 
while at work or watching TV, 13 percent while shop-
ping, 12 percent while waiting in line or for appoint-
ments, and 9 percent during their commute to work, all 
spending from one to three hours a day on the smart-
phone. A small percentage of smartphone owners even 
used their smartphones over three or even five hours 
a day.6 What the results of this survey signify is that 
people are turning to their smartphones more to utilize 
their downtime than to meet some urgent need and 
that users are not always in a huge rush when they are 
using their smartphones.

Interviews and a survey conducted by Yahoo! and 
the Nielsen Company in June 2010 also showed a simi-
lar phenomenon. According to the interview and sur-
vey results, 93 percent of mobile users accessed the 
Internet on their mobile devices away from home but 

Figure 2.1
What we do when we are on the smartphone and the tablet 
[source: 2013 Mobile Future in Focus, white paper (Reston, 
VA: comscore, February 2013), 33, www.comscore.com/
Insights/presentations_and_Whitepapers/2013/2013_Mo-
bile_Future_in_Focus]

Figure 2.2
people’s activities on the tablet [source: “comscore TabLens: 
Today’s U.s. Tablet owner Revealed,” comscore, accessed 
March 21, 2013, www.comscore.com/Insights/press_Releas-
es/2012/8/comscore_TabLens-Today_s_Us_Tablet_owner_Re-
vealed]
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as many as 89 percent also used their mobile devices 
to access the Internet inside their home.7

In his book Tapworthy, mobile designer and devel-
oper Josh Clark argued that the motivations of mobile 
device users fall roughly into three categories: micro-
tasking, entertaining themselves when bored, and 
locating information about the local environment 
where they find themselves.8 Similarly, another mobile 
designer and developer, Luke Wroblewski, classified 
mobile usage into the following four interaction types 
in his book, Mobile First:

• Lookup/Find (urgent info, local): I need an answer 
to something now—frequently related to my cur-
rent location in the world.

• Explore/Play (bored, local): I have some time to 
kill and just want a few idle time distractions.

• Check In/Status (repeat/micro-tasking): Some-
thing important to me keeps changing or updating 
and I want to stay on top of it.

• Edit/Create (urgent change/micro-tasking): I need 
to get something done now that can’t wait.9

The smartphone, due to its small screen size, is a 
rather cumbersome tool for navigating a non–mobile-
optimized website. Smartphone users also tend to pay 
only partial attention on the smartphone. Neverthe-
less, the tasks that they want to get done with their 
smartphone are not necessarily simple. Depending on 
the type of information sought, looking up or finding 
the right information can be complicated. The Edit/
Create type of micro-tasking can require a consider-
able amount of time and concentrated effort. The tasks 
that people try to perform on their mobile devices are 
not necessarily “micro” in the sense of being easy or 

simple to complete. They are “micro” in the sense that 
they are the elements of a larger project or a bigger 
workflow.

Josh Clark aptly pointed out how the assumption 
that mobile users are in a rush is a myth. In .Net Maga-
zine, he wrote:

There’s a persistent myth that mobile users 
are always distracted, on the go, “info snack-
ing” in sessions of 10 seconds. That’s certainly 
part of the mobile experience, but not the 
whole story. 

Mobile isn’t just “mobile”. It’s also the 
couch, the kitchen, the three-hour layover, 
all places where we have time and attention 
to spare. 42 percent of mobile users say they 
use it for entertainment when they’re bored. 
Those aren’t 10-second sessions. That means 
we shouldn’t design only for stunted sessions 
or limited use cases.10

People are willing to and actually do turn to their 
mobile devices for a longer time than just a few min-
utes and for tasks that can be complicated. They do 
not use their mobile devices only when they are on 
the move. Mobile devices are used frequently at home. 
That mobile users are in a rush is a myth.

Don’t Dumb Things Down on Mobile

In the early times of the mobile device, the mantra for 
the mobile Web was “keep it simple.” This applied not 
only to the visual design of a mobile website but also 
to its content. It was strongly emphasized that a mobile 
website should focus on providing the most basic and 
mobile-appropriate content. This claim was based 
upon the assumption that mobile device users will be 
distracted and in a rush and will turn to their mobile 
devices for simple tasks only. Under this assumption, 
a mobile website is a companion to a full desktop site 
with basic information such as address, directions, 
contact information, hours of operation, and so on. For 
anything beyond such minimal and mobile-appropri-
ate information, smartphone users were expected to 
visit the full website on a desktop computer.

However, the mobile device is becoming more and 
more capable, and the cellular network is also becom-
ing faster. The soon-to-be released Samsung Galaxy 4 
smartphone comes with 2 GB RAM and up to 64 GB stor-
age. My current computer at work has about the same 
amount of RAM and hard drive space. The recently 
introduced 4G network also offers faster speed for the 
mobile data network. According to the test run by Giz-
modo in September 2012, the iPhone 5 on the Verizon 
4G LTE network recorded 16 Mbps for download and 
18.08 Mbps for upload.11 For comparison, I tested the 

Figure 2.3
Results of a survey by Compete.com about how much time, 
throughout a typical day, people spend using their mobile 
devices. [source: Danielle Bulger, “smartphone owners: A 
Ready and Willing Audience,” Compete Pulse blog, March 
12, 2010, http://blog.compete.com/2010/03/12/smartphone-
owners-a-ready-and-willing-audience]

How much time, throughout a typical day, do you spend using your mobile device?

(Complete’s Quarterly Smartphone Intelligence, Jan-Feb 2010, n = 1246)
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speed on my home computer connected to the Internet 
by a wire through a cable company. It was 25.12 Mbps 
for download and 3.56 Mbps for upload. Browser 
improvements are also boosting mobile Web perfor-
mance. According to Google’s head performance engi-
neer, Steve Souders, web pages measured by Google 
Analytics load 30 percent faster for mobile browsers 
in 2013 than they did a year ago, while the pages load 
only 3.5 percent faster on the desktop browsers.12 This 
means that the gap between the mobile Web and the 
desktop Web is getting smaller and smaller. People 
are starting to expect to access the same amount of 
information and to be able to perform pretty much the 
same types of tasks on their mobile devices as on their 
desktop computers and laptops.

Also, a significant number of people are mobile-
only Internet users. A mobile research company, On 
Device Research, conducted a survey of over 15,000 
people in twelve countries in 2010. The results showed 
that “in the UK and US, a surprising 20% of Internet 
users are already Mobile Only” and “in African and 
Asian markets, the number is greater than 50%.”13 

An American market research firm, the International 
Data Corporation, also predicted that in the United 
States, the number of consumers accessing the Inter-
net through mobile devices is expected to surpass the 
number doing so on PCs for the first time in 2015.14 

The number of US consumers using PCs to go online 
is expected to shrink from 240 million in 2012 to 225 
million in 2016; in the same period, the number of 
mobile users is expected to increase from 174 million 
to 265 million.15

With the introduction of the tablet, people’s expec-
tations for the mobile Web will only get higher. The 
boundary between mobile devices and computers is 
already beginning to blur in people’s minds. Reflect-
ing this change, the new mantra for the mobile Web 
is “Don’t dumb things down.” In his book Mobile First, 
Wroblewski writes:

There are, of course, differences based on 
mobile and desktop usage patterns; but the 
core value of a web service remains the same 
across both formats and beyond. In fact, you’ll 
quickly find your customers will expect to 
do just about everything (within reason) on 
mobile. Especially those who primarily (or 
only) use their mobiles to get online. So don’t 
dumb things down on mobile—focus on what 
really matters most anywhere people can 
access your website.16

The mobile Web is no longer an inferior or a com-
plementary means of accessing the Web. It is a com-
petitor to the desktop Web and will soon be accessed 

by more people than the desktop Web. Considering 
this situation, offering only a basic set of information 
and features on the mobile Web is no longer a viable 
strategy.

One Web or Walled Gardens: Web 
App versus Native App

Since day one of the touchscreen smartphone, whether 
a website should have a mobile-optimized version (aka 
a web app or an in-browser app) or a native app spe-
cific to a device platform has been a hot issue. There 
are advantages and disadvantages to developing either 
a mobile-optimized website or a native app for differ-
ent platforms.

A mobile-optimized website is faster and easier to 
develop because it requires the same set of develop-
ment skills as does creating a desktop website. For this 
reason, it is also less costly. Since a web app is just 
another website on the World Wide Web, it is also eas-
ily discovered and indexed by a search engine, and its 
content is fully exposed to the open Web. Web apps 
also work in all devices regardless of their platform as 
long as they have a capable web browser, and there 
is no need to install them or to run updates. All you 
need to do is to simply bookmark the link to it. But 
mobile websites have shortcomings as well. Their 
visual layout can be optimized for the small screen of 
a mobile device, but they have difficulty in accessing 
the device’s hardware, such as the camera, the micro-
phone, the GPS, or the device’s file system. For this 
reason, mobile websites can offer only limited features 
compared to native apps, which can easily access the 
device hardware and its file system. Web apps also 
take a longer time to perform the same task than 
native apps because native apps are locally installed 
on the device, whereas web apps need to download all 
the elements needed for the task through the Internet 
connection.

Access to the device hardware and file system is 
the greatest advantage of native apps. Native apps 
are also preferred by businesses because there is an 
established system for collecting payments from the 
app users. On the other hand, native apps have much 
higher development costs as they have to be devel-
oped specifically for each different device and plat-
form, such as iOS or Windows 7. Native apps also 
require specific devices for a trial, and users have to go 
through separate installation and continual updates. 
Most importantly, native apps are “walled gardens” 
because users can only find and install them through a 
proprietary app store. A search engine does not index 
the content inside a native app unless the app includes 
mobile-optimized web pages.

The World Wide Web Consortium (W3C) rec-
ommended the One Web strategy for mobile. In its 
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document “Mobile Web Best Practices,” W3C defines 
the One Web strategy as making, as far as is reason-
able, the same information and services available to 
users irrespective of the device they are using. The rec-
ommendation says:

It is likely that application designers and ser-
vice providers will wish to provide the best 
possible experience in the context in which 
their service has the most appeal. However, 
while services may be most appropriately 
experienced in one context or another, it is 
considered best practice to provide as reason-
able experience as is possible given device 
limitations and not to exclude access from any 
particular class of device, except where this is 
necessary because of device limitations.17

Furthermore, in terms of accessing device hard-
ware and file systems, mobile web browsers are mak-
ing progress in a way that will eventually make web 
apps comparable to native apps. Device/media APIs, 
file system APIs, and audio APIs are being either 
drafted or planned.18 Some of the features are already 
available in mobile web browsers. For example, Twit-
ter (see figure 2.4) and Facebook (see figure 2.5) now 
allow users to upload photos and tag their locations 
inside a mobile web browser if their mobile device 
runs either Apple’s iOS 6 or the Android 4.x operat-
ing system.19 Once mobile web browsers become more 
capable and mobile network speed and mobile device 
battery life improve, web apps will be able to compete 
almost equally with native apps.

Consumer Preference for Native 
Apps

But for now, consumers appear to overwhelmingly 
prefer native apps to web apps. According to the com-
Score white paper mentioned earlier, the majority of 
media consumption on a mobile device is driven by 
native apps rather than by in-browser apps, and “4 out 
of 5 mobile media minutes occur via [native] apps, 
while mobile web usage drives the remainder.”20 One 
of the main reasons that consumers prefer a native app 
to an in-browser app may be that native apps offer bet-
ter usability. The polished look of a native app is also 
a strong draw to consumers.

In their book Mobile Usability, Jakob Nielson and 
Raluca Budiu state that their usability testing results 
clearly show that mobile device users perform better 
with native apps than with mobile-optimized sites. 
In their tests, the users’ success rate with native apps 
was 74 percent, while the success rate with mobile-
optimized websites was 64 percent.21 Nielson and 
Budiu attribute the success of native apps to two fac-
tors: (a) native apps can target the specific limitations 
and abilities of each device much better than mobile-
optimized sites, and (b) native apps tend to be simpler 
than mobile-optimized sites and often can be boiled 
down to one to two easily accessible functionalities.22 
This means that at least in the present, native apps are 
doing a better job at providing a user-friendly inter-
face that is simple enough for users to quickly grasp 
while still taking advantage of the device’s specific 
hardware functions.

Librarians directly experience this phenomenon of 
library patrons’ preference of native apps to mobile 
websites. Many patrons do not understand what web 
app means. If a librarian explains that the library has a 
web app, most patrons try to look it up in the app store 

Figure 2.4
Twitter native app (left) and Twitter website on a mobile 
device (right)

Figure 2.5
Facebook mobile website supporting the photo upload (left) 
and the locating tagging feature (right)
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for their devices because they tend to equate apps with 
what is found in and can be installed from the app 
store.

I have been introducing my library’s web app since 
it was created in 2010. Library patrons always think 
that it is a native app and search for it in the app store. 
When it does not show up there, they usually do not 
consider the library web app to be an app. But once 
they are given the instruction to open up a web browser 
on their mobile device, navigate to the library’s mobile 
website, and then select “Save to Home Screen” to 
save an icon, they realize that it pretty much works the 
same way as a native app. Unfortunately, few library 
patrons follow this process and set up the library web 
app icon on their mobile device’s home screen.

According to the recent survey and interview 
results from the Pew Internet and American Life Proj-
ect, 63 percent of Americans ages 16 and older would 
use apps-based access to library materials and pro-
grams (35 percent “very likely” and 28 percent “some-
what likely”), and 62 percent would use GPS-naviga-
tion apps that help them locate material inside library 
buildings (34 percent “very likely” and 28 percent 
“somewhat likely”).23 Assuming that those who were 
surveyed and interviewed understood app to mean a 
native app, the interest they showed in native apps for 
libraries is quite strong.

The bottom line is that library patrons do not care 
about whether the library offers a mobile website or 
a native app as long as it works like a native app and 
provides the features they find convenient and useful. 
At least at the present, people’s strong preference for 
the native app over the web app is a factor to which 
libraries need to give serious consideration when they 
design or update their mobile websites. In the next 
chapter, we will discuss how well libraries have been 
responding to the recent developments in the mobile 
Web and what kind of mobile experience library 
patrons want.
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Chapter 3

Abstract

Chapter 3 of Library Technology Reports (vol. 49, no. 
6) “Library Mobile Experience: Practices and User Expec-
tations” takes a look at how the first generation of mobile 
library websites have changed over the last few years and 
discusses what mobile experience library patrons want. 
Several studies and surveys indicate that in spite of the 
small size of the smartphone screen, library patrons are 
willing to use mobile library websites for research. More 
sophisticated features—such as menu customization and 
personalization, study room reservation, text-message 
alerts for borrowed library items that are close to the due 
date, and live chat on the mobile device—appear to be 
in demand also. In order to provide a satisfactory mobile 
experience, libraries need to pay more attention to how 
they can meet the needs of library patrons creatively and 
efficiently when the patrons are in the mobile mindset of 
micro-tasking, being bored, or being local.

L ibraries have been an early adopter of the mobile 
Web. When the feature phone and the PDA were 
the most common handheld devices, libraries 

were already trying to expand services and collec-
tions to them. Some libraries introduced SMS refer-
ence services so that patrons could text a reference 
question and get a text answer back.1 Some libraries 
acquired PDA devices, loaded resources on them, and 
circulated them to library patrons.2 Other innovative 
libraries implemented mobile-optimized websites so 
that their patrons could access the libraries online 
using a feature phone; Ball State University Librar-
ies and North Carolina State University Libraries 
took this step early in 2004 (http://web.archive.org/
web/20041201152656/http://www.bsu.edu/librar-
ies/mobile/about.html) and 2007 (www.lib.ncsu.edu/

dli/projects/mobilib) respectively (see figure 3.1 and 
3.2).

Since then, the fast adoption of the smartphone 
prompted more and more libraries to “mobilize” 
library collections and services and to review how 
usable their library websites were on mobile devices. 
As a result, libraries started introducing mobile-
friendly databases to patrons; acquired and circulated 
handheld devices like the iPod and the iPad; incorpo-
rated mobile devices into library orientation, instruc-
tion, and reference activities; and added mobile-opti-
mized websites and, in some cases, even native library 
apps. As we have seen in the previous chapter (see 
“One Web or Walled Gardens: Web App versus Native 
App”), compared to library web apps, native library 
apps have more features, such as managing the library 
account or scanning the barcode of a book to check 
its availability. However, due to their high develop-
ment costs, the multitude of mobile platforms, and the 
staff expertise required for development and mainte-
nance, there are a relatively small number of native 
library apps. Many libraries chose to create a mobile-
optimized website instead.

In this chapter, we will focus on mobile library 
websites and discuss what mobile experience library 
patrons want from them and how libraries are meeting 
such patron expectations. In the previous chapter, we 
saw the tremendous growth of the mobile Web, accel-
erated by faster cellular data network speeds and more 
capable mobile devices. We also observed that today’s 
mobile users are no longer satisfied with simple mobile 
websites with only a small fraction of the information 
and features that are available on desktop websites. 
The small screen size of a mobile device may make 
performing certain tasks more tedious or cumbersome, 
but mobile users do expect to perform more and more 

The Present and Future 
of the Library Mobile 
Experience
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tasks on their mobile devices. Does this expectation 
apply to library patrons? How do library patrons want 
to use their libraries on their mobile devices? What do 
they find useful, and what do they find lacking? The 
answers to these questions are of crucial importance in 
informing libraries so that they can create and develop 
a satisfactory mobile experience for library patrons.

2010 versus Now: Changes Seen 
through Examples: Mobile Library 
Websites
Ball State University (BSU) Libraries was a pioneer in 
its mobile-optimized website (www.bsu.edu/librar-
ies/mobile/; see figure 3.2). The site was catering to 
the needs of mobile users as early as November 2004. 
According to its About page archived by the Internet 
Archive’s Wayback Machine, the BSU Libraries mobile 
website was supported by the Institute of Museums 
and Library Services and “designed with cell phones 
and handheld computers in mind, with pages viewable 
from small screens and navigable with cell phone key-
pads.”3 The mobile website didn’t change much until 
2010, when it was redesigned with a look and features 
that were more suited for smartphone users.

The first version of the BSU Libraries mobile web-
site in 2004 was quite sophisticated for its time. It 
provided information about library collections as well 
as library services and even offered a mobile catalog 
search. But many libraries’ online catalogs were not 
mobilized even as late as 2010, and some libraries still 
struggle with mobilizing their library catalogs.

As a matter of fact, a mobile library website was 
still new in 2010. At that time, Aaron Tay, librarian 

from the National Univer-
sity of Singapore, noted 
that the M-Libraries page 
in the Library Success 
wiki, which provides the 

most complete listing of libraries with mobile sites, 
listed over forty such sites.4 At the time of this writing, 
the same list includes 130 mobile websites in the sec-
tion “Mobile Interfaces (and/or OPACS).”5 More and 
more libraries are offering mobile websites for library 
patrons. In his blog post, Tay compared all the listed 
mobile websites as of April 2010 using the Mobile 
Safari web browser on his iPhone and observed that 
the mobile library websites showed three different 
types of layouts: (a) a bare-bones text layout designed 
primarily for feature phones (see figure 3.3), (b) a list-
style layout in multiple rows (see figure 3.4), and (c) 
a layout with icons similar to the iPhone screen tar-
geting primarily the smartphone (see figure 3.5).6 At 
that time, the icon-style layout was seen as the most 
sophisticated kind. But there were still some minimal-
ist mobile websites with the bare-bones text layout 
designed for the feature phone rather than the smart-
phone. Most mobile library websites adopted the list-
style layout.

Library Success: M-Libraries
www.libsuccess.org/index.php?title=M-Libraries

Let’s take a look at how mobile library websites 
have changed over the last three years since 2010. The 
current BSU Libraries mobile website (see figure 3.2) 
offers “Search Library Resources,” which includes a 
discovery layer tool (Serials Solutions Summon) that 
allows a patron to search across library books, jour-
nals, and articles. The website also provides informa-
tion about how many computers are available at dif-
ferent locations. Mobile users can also reserve study 
rooms on their devices. The “Hours & Locations” page 

Here are several examples of native library apps: 

•	 New York Public Library  
(iPhone, Android; www.nypl.org/mobile-help)

•	 District of Columbia Public Library  
(iPhone, Blackberry, Android; http://dclibrary.
org/appsandsocialmedia)

•	 Seattle Public Library  
(iPhone, Android; www.spl.org/using-the-
library/get-started/spl-mobile-app)

•	 MIT Libraries  
(iPhone, Android; http://libraries.mit.edu/
mobile-site). 

North Carolina State University Libraries (http://
mobile.ncsu.edu/applications) developed a Library 
Mobile Tour (iPhone, Android) and a historical cam-
pus guide, WolfWalk (iPhone).

Figure 3.1
NCsU Libraries’ mobile 
website MobiLIB in 2007 
[Image credit: Markus 
Wust, “MobiLIB: A Library 
service for Generation ‘Mo-
bile’ at North Carolina state 
University” (presented at 
the RUsA MARs Hot Topics 
Discussion Group at Ameri-
can Library Association An-
nual Meeting, Washington, 
DC, June 23, 2007), www.
lib.ncsu.edu/documents/dli/
projects/mobilib/presenta-
tion_ALA.ppt]
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provides information about library hours, maps, loca-
tion information by call numbers, and floor plans.

In 2010, the Cal Poly Pomona University Library 
mobile website featured hours, phone numbers, loan 
periods, overdue fees, photocopies and printing, and 
directions in a bare-bones text layout typical of mobile 
websites designed to support the feature phone. In 
2012, the layout was changed to the list style more 
suitable for the smartphone. Although the names of 
the menu items changed, the content is not much dif-
ferent (see figure 3.6).

The redesigned mobile website still provides infor-
mation about library hours, frequently asked ques-
tions, and directions, which appeared in the previous 
version. But one notable addition is “Research”. Once 
a user clicks “Research”, three submenu items appear: 
“Books,” “Mobile Databases,” and “Library Research 
Guides.” The menu item “Books” takes a user to the 
search page of the mobile-optimized library cata-
log, which can be used to search for both books and 

articles. The menu item “Mobile Databases” leads to 
a section that includes several mobile-optimized data-
bases: EBSCOhost, JSTOR, Google Books, WorldCat, 
IEEE Xplore, MedlinePlus, and PubMed. Among these 
options, EBSCOhost and IEEE Xplore require login; the 
others are accessible by anyone online. The “Library 
Research Guides” section is displayed in the mobile-
optimized manner by LibGuides, a commercial cloud 
content management system from Springshare.

The addition of the Research section is the great-
est change in the Cal Poly Pomona University Library 
mobile site in the last three years. In 2013, the library 
hours information was moved to the header area, and 
the “Floor Maps” page was added, but the “Research” 
section stayed.

Florida International University Medical Library’s 
mobile website (see figure 3.7) did not change much 
between 2010 and 2013. The library’s first mobile 
website already supported the library catalog search 
on the mobile device, which was implemented by 
Florida Center for Library Automation (FCLA), now 

Figure 3.2
The BsU Libraries mobile website in 2004, 2005, 2009, 2010 (search page)*, and 2012. [Note. The screenshot of the search 
page in 2010 is from Aaron Tay’s post “What Are Mobile Friendly Library sites offering? A survey,” Musings about Librarian-
ship (blog), April 24, 2010, http://musingsaboutlibrarianship.blogspot.com/2010/04/comparison-of-40-mobile-library-sites.
html. Also please note that all screenshots of mobile library websites in 2010 marked with * in this chapter are from this blog 
post by Tay and were used with permission. All other screenshots were taken by the the author.]

Figure 3.3
Mobile library websites with a bare-bones text layout in 
2010—Duke University Libraries* and University of Denver 
penrose Library*

Figure 3.4
Mobile library websites with a list-style layout in 2010—Col-
lege of Dupage Library* and Auburn University Libraries*
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reorganized as Florida Virtual Campus. It also listed 
mobile-friendly databases under “Mobile Resources.” 
But the second iteration of the mobile website added 
“Renew Your Books” as a menu item when the library 
account management function was mobilized by FCLA. 
This means that now mobile device users can not only 
search for library items but also access and manage 
their library accounts.

Similarly, the Harvard Libraries mobile website 
(see figure 3.8) in 2010 already included the “Mobile 
Research” menu item along with HOLLIS Catalog 
Search. But the site in 2012 shows the library catalog 
search box at the top of the mobile website home page. 
This allows mobile device users to search for an item 
right away without having to go to the HOLLIS Cata-
log Search page as they did in the previous version. 
The current site in 2013 was further expanded with 
more features that support research activities.

The library catalog search box is now seen in other 
mobile library website home pages, too. Virginia Com-
monwealth University (VCU) Libraries, Wayne State 
University (WSU) Libraries, and Boise Public Library 
all display a catalog search box right in their mobile 
website home pages (see figure 3.9). The Boise Public 
Library mobile website features the catalog search box 
in the center of its home page. Its minimalistic mobile 
home page also includes three more items, which can 
be hidden by tapping: “My Account,” “Location & 
Hours”, and “Upcoming Events.”

The appearance of the library catalog search box 
in the mobile library website home page is interest-
ing because it signals more similarity than difference 
between the library’s desktop website home page and 
mobile website home page. Also note that the VCU 
Libraries mobile website changed the order of the 
rows of icons between 2012 and 2013. In 2012, James 

Figure 3.5
Mobile library websites with an icon-style layout in 2010—
North Carolina state University Libraries* and University of 
pennsylvania Libraries*

Figure 3.6
Cal poly pomona University Library mobile website in 2010*, 
2012, and 2013 and the current Research, Mobile Databases, 
and Find Books & Articles pages [http://www.csupomona.
edu/~library/m/]

Figure 3.7
Florida International University Medical Library mobile web-
site in 2010, 2012/2013 [http://medlib.fiu.edu/m], and the 
new “Renew Your Books” feature that allows the library ac-
count management on mobile.

Figure 3.8
Harvard Libraries mobile website in 
2010, 2012, and 2013 [http://m.harvard.
edu/libraries] [Fig 3.8A chopped]
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Branch Cabell Library with “Hours,” “Map,” “Comput-
ers,” and “Study Rooms” information was the first row 
under the search box. But the “Toolbox” row, which 
includes “Research Tools,” moved to the top under the 
search box in 2013.

North Carolina State University (NCSU) Libraries 
(see figure 3.10) initially created MobiLIB, a mobile 
website optimized for the feature phone, in 2007.7 In 
November 2009, the libraries redesigned the mobile 
website for smartphone users. This mobile website was 
seen as one of the most sophisticated mobile library 
websites at the time.8 It offered information about 
library hours, catalog search, news, and computer avail-
ability and even showed real-time video feeds from a 
few webcams installed at the library building. In 2010, 
more features, including the group finder, room res-
ervation, and a historical guide to the NCSU campus 
landmarks named WolfWalk, were added. In 2012, the 
mobile site was redesigned again. The number of menu 
items increased, and perhaps for that reason, the layout 
changed from the icon style to the list style.

The mostly recently redesigned NCSU Libraries 
mobile website appears to place great emphasis on 
study and research. “Books & Media,” “Articles,” and 
“Course Reserves” are the top menu items. The “Books 
& Media” page allows users to search the mobile-opti-
mized library catalog. The “Articles” page enables users 
to search for articles as well as books and journals. This 
search feature of the NCSU Libraries mobile website 
uses Summon, a commercial discovery layer product 
from Serials Solutions, just as the BSU Libraries mobile 
website does. The “Course Reserves” page allows users 
to read course readings on their mobile devices.

It is interesting to see that the menu item “Hours & 
Locations”, which used to appear on top in the previ-
ous version, has been moved down in the new mobile 
website. The new NCSU Libraries mobile website also 
shows two new items—“My Account” and “Digital Col-
lections”—on the mobile home page menu. The “Digital 
Collections” page includes the library’s six web apps: 
Student Leadership Initiative, a video collection; Rare & 
Unique Collections; My #HuntLibrary, a photo contest 

Figure 3.9
VCU Libraries mobile website in 2010 (retrieved from the Internet Archive Wayback machine; http://web.archive.org/
web/20100417035844/http://m.library.vcu.edu/), 2012, and 2013 [http://m.library.vcu.edu/]; WsU Libraries mobile website in 
2013 [http://m.lib.wayne.edu/home/]; and Boise public Library mobile website in 2013 [http://m.boisepubliclibrary.org/] with 
the “Featured Links” section open and closed.

Figure 3.10
NCsU Libraries mobile website in 2007 (Home page and the Catalog search page), 2010*, and 2013. [The screenshots of the 
2007 MobiLIB site were taken from the video “MobiLIB: put the Library in Your pocket,” available at North Carolina state 
University Libraries, www.lib.ncsu.edu/documents/dli/projects/mobilib/test_3.swf. The 2013 screenshot is from http://m.lib.
ncsu.edu.]
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in the popular mobile app Instagram; WolfWalk, a loca-
tion-based historical campus tour; Red, White & Black, 
an audio tour of African American history; and 4H & NC 
State, a photographic history of 4H.

NCSU mobile website: Digital Collections page
http://m.lib.ncsu.edu/collections/

The mobile website of Nova Southeastern Uni-
versity’s Alvin Sherman Library (see figure 3.11) 
was designed to accommodate feature phone users 
in 2009.9 Around 2012, it was redesigned to be more 
smartphone-friendly. As in some of the other mobile 
library sites that we have seen, this version of mobile 
website included a library catalog search box at the 
top of the home page. In addition, the mobile site 
also placed Research Links as the first menu item on 
the home page. Having the catalog search box and 
Research Links as the first two items on the home page 
menu screen signifies that the library now expects 
patrons to use these features more than any other 
information, such as hours or directions.

In 2013, Alvin Sherman Library redesigned its 
mobile website again. It is to be noted that in addition 
to the new mobile website, the library’s full desktop 
site has been made adaptive to different screen sizes 
with responsive web design (see figure 3.12), which 
will be discussed in the next chapter.

The Oregon State University (OSU) Libraries 
mobile website also shows a similar trend of placing 
the library collection and research as primary items on 
the library mobile website home page. The redesigned 
mobile website presents “Ask Us” and “Research” on 
the top row of icons on the mobile home page (see fig-
ure 3.13). In the previous version, the “Search” feature 

was placed below “Hours”. The “Research” link in the 
new version provides a mobile device user with a 
mobile-friendly search feature for databases, articles, 
and books. The “Databases” page provides a list of 
mobile-friendly research databases; “Articles & More” 
enables a patron to search across books, journals, and 
articles through the commercial discovery layer tool 
Summon; “Books & More” offers the OSU Libraries 
online catalog search feature for mobile device users.

The “Mobile Services” page includes the Beaver-
Track History Tour and Book Genie, both of which are 
web apps developed by OSU Libraries. As a side note, 
it is interesting to see that the OSU Libraries’ mobile 
website redesign went in exactly the opposite direc-
tion from NCSU’s in terms of the layout. While the 
NCSU Libraries mobile website moved from the icon-
style layout to the list-style layout, the OSU Libraries 
mobile website changed from the list-style layout to 
the icon-style layout.

OSU Libraries Mobile Services page
http://m.library.oregonstate.edu/mobile

The University of Minnesota (UMN) Libraries 
mobile website (see figure 3.14) had a strong focus 
on library collections and research in its early version 
back in 2010. That version displayed “Catalog Search”, 
“Database Search”, and “Mobile Databases” as the top 
menu items. This was unusual at that time when most 
mobile library websites listed hours and location as 
the primary items on their home pages. The rede-
signed UMN Libraries mobile site in 2012 includes the 
“My Account & Courses” page, which allows library 
patrons to manage their library accounts and to access 
course reserves with their mobile devices. This same 

Figure 3.11
Nova southeastern University Alvin sherman Library mobile website in 2010, 2012 (home page and Research Links), and 2013 
[http://sherman.library.nova.edu/m]
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change was seen in the redesigned NCSU mobile web-
site. The menu items “Mobile Databases” and “Full-
Text Finder” were changed to “Search Articles” and 
“Databases A to Z.” In 2013, the “Public Computers” 
page, which shows how many computers in different 
UMN Libraries are available, was added. Similar to 
the NCSU Libraries mobile website, the UNM Libraries 
mobile website started with the icon-style layout and 
changed to the list-style layout.

Trends and Observations

So far, we have seen several mobile library websites and 
how they changed over the last few years. In 2010, many 
libraries were launching their first mobile websites. 
Some libraries started with a very basic mobile website 

in the bare-bones text layout, while other libraries gave 
their sites a more polished look and sophisticated fea-
tures. But almost all mobile library websites considered 
library hours, location, and contact information to be 
the most pertinent information to mobile device users. 
Features such as library catalog search, computer avail-
ability, and mobile databases were not widely offered. 
Some of those features were tied to a third-party system 
over which libraries had little control. Also, there were 
not many mobile-friendly research databases back in 
2010. But most importantly, it was not clear what fea-
tures the library patron would be willing to use on the 
mobile device when the smartphone was just beginning 
to become popular. Many assumed that mobile users 
would be satisfied with basic information that could be 
looked up quickly on the go and that they would not 
want to bother with more complicated processes on a 
small-screen device.

But this assumption turned out to be inaccurate as 
mobile devices became more and more capable and the 
mobile data network became faster. As we have seen 
in the previous chapter, the boundary between the 
mobile device and the desktop computer has begun to 
blur. Mobile device users do not necessarily limit their 
tasks by the type of the device they are using. Rather, 
they expect to be able to perform the same type of 
tasks on all types of devices. They also want to be able 

Figure 3.12
Nova southeastern University Alvin sher-
man Library website [www.nova.edu/
library/main] on the screens of three dif-
ferent sizes

Figure 3.13 
osU Libraries mobile website home page in 2010* and 
2012/2013 [http://m.library.oregonstate.edu], and the Re-
search page

Figure 3.14
UMN Libraries mobile website in 2010*, 2012, and 2013 
[https://www.lib.umn.edu/mobile]
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to initiate a task on one device and then resume it later 
on another device. For example, many mobile users 
now look for products on their smartphones but make 
a purchase either on a tablet or desktop computer. It 
is also common for tablet owners to read e-books on 
their smartphones when they are out and then to pick 
up the tablet when they are home to continue reading 
the same book.

This does not mean that mobile device users no lon-
ger look for concrete bits of task-specific information 
or that simplicity is no longer necessary in the mobile 
user interface. Rather, it means that the range of tasks 
that users expect to be able to perform on a mobile 
device has become much broader than before. With 
the expansion of the mobile Web and the increasing 
number of cell-primary Internet users, many mobile 
websites that started with minimal information and 
basic features are adding more content and features to 
meet the growing expectations of mobile device users. 
And from what we have seen in the previous section, 
mobile library websites appear to be moving in the 
same direction.

The general trends observed in mobile library 
websites between 2010 and the present are as follows:

• Mobile library websites are now presenting infor-
mation and resources that are much more than 
library hours, location, and contact information.

• While the basic information such as hours and 
directions appeared as the primary content of 
a mobile library website in the past, searching 
the library catalog and accessing online library 
resources is beginning to be seen as a more impor-
tant task for mobile library patrons. This is fur-
ther evidenced by the addition and expansion of 
the “research” section in mobile website home 
pages of academic libraries. In mobile websites of 
public libraries, this trend is shown by a stronger 
emphasis on the library’s online and download-
able resources. The Richland Library website (see 
figure 3.16), which is responsive and adapts to a 
smaller screen, for example, highlights three uses 
of the library: “Check It Out,” “Research It,” and 
“Download It.”

• A search box is starting to appear on more mobile 
library website home pages.

• Additional features such as performing library 
account transactions (e.g., renewing a checked-
out item, placing a hold), accessing electronic 
course reserves, finding computer availability 
information, and reserving study rooms are being 
added to more mobile library websites.

Richland Library website
www.richlandlibrary.com

A similar trend was seen in Han and Jeong’s 2012 
study, which looked for the most frequently appear-
ing items in seventy-six academic libraries’ mobile 
websites.10 According to their study, the most frequent 
menu items on an academic library’s mobile website 
were as follows: 

• Search link (86 percent)
• Hours (80 percent)
• Locations/Maps (59 percent)
• Contact Us/Contact information (53 percent)
• “Ask a Librarian” (47 percent)
• News/Events (32 percent)
• Personal Account/Renew (28 percent)
• Search Box (25 percent)
• Research Guide (by subject) (24 percent)
• Laptop/Computer Availability (18 percent)
• Study room reservation (11 percent)
• Feedback (11 percent)
• Social network (7 percent)
• FAQ/Help (7 percent)
• Staff Directory (7 percent)
• About Us (5 percent)
• Course Reserves (4 percent)11

Among the items on the list, search box, research 
guide, and course reserves were not present in simi-
lar lists in previous studies by Aldrich in 201012 and 
by Canuel and Crichton in 2011.13 It is a positive sign 
that mobile library websites are moving in the same 
direction as the mobile Web, where people expect to 
accomplish more complex tasks than simply grabbing 
the basic information such as hours and directions. 
As shown in the survey results and studies mentioned 
above, accessing library resources is now a primary 
task on a mobile library website. It is to be noted that 
searching for library resources and accessing electronic 
resources used to be the major function of desktop 
library websites. By offering these features for mobile 
device users, libraries are acknowledging that people 
expect to do just about everything on mobile and that 
more and more people are now using a mobile device as 
their primary access point for the Web. Granted, some 
of the tasks are only part of a bigger project that users 
will pick up later on a non-mobile device with a bigger 
screen. But library patrons still want to be able to initi-
ate a project on a mobile device and get as much done 
as possible. Libraries need to think about what other 
tasks users would expect to accomplish with a mobile 
library website and how to support those mobile tasks.

The Mobile Experience that Library 
Patrons Want

In 2008, Massachusetts Institute of Technology (MIT) 
Libraries surveyed their 15,140 library patrons, which 



24

Li
b

ra
ry

 T
ec

h
n

o
lo

g
y 

R
ep

o
rt

s 
al

at
ec

hs
ou

rc
e.

or
g 

A
u

g
u

st
/S

ep
te

m
b

er
 2

01
3

The Library Mobile Experience: Practices and User Expectations Bohyun Kim 

included undergraduate and graduate students, fac-
ulty, postdocs, and other research and academic staff. 
One of the questions in the survey asked how impor-
tant it was for the MIT Libraries to focus on creating a 
mobile version of MIT Libraries website and catalog. 
The response rate to this survey was 49.5 percent with 
7,497 completed surveys. At that time, 50.5 percent of 
respondents replied that this was not important.14

Just three years later, in 2011, MIT Libraries con-
ducted another library survey. This time, the survey 
was given to 16,070 library patrons. One of the sur-
vey questions asked which of the following activities 
patrons would like to be able to do with a mobile device: 
read academic papers, read e-books, take notes, anno-
tate academic papers or e-books, search for a library-
owned book or journal article, renew library books, 
request library books or articles, listen to or watch 
lectures or podcasts. This question was answered by 
7,020 patrons, a response rate of 43.7 percent.15 The 
results shown in figure 3.15 exemplify the dramatic 
change that took place in library patrons’ expectations 
about library collections and services. From 10 to 29.5 
percent of respondents indicated that they currently 
perform the tasks listed on a mobile device, and almost 
half or more responded that they would like to per-
form all those tasks on a mobile device.16

While MIT and MIT Libraries provide both mobile 
websites and native apps that allow students, faculty, 
and staff to perform most of the tasks listed in the 
survey, not many other libraries successfully support 
those tasks in their mobile websites. Also, MIT library 
users don’t appear to be fully utilizing the mobile fea-
tures provided by their library. The reason could be 
either a problem with mobile usability or the lack of 
awareness.

But one thing is clear. Library patrons are willing 
to use a mobile device to perform activities such as 

reading academic papers, reading e-books, watching 
lectures, and annotating academic papers or e-books 
and expect their libraries to support those tasks. As 
shown in figure 3.15, for example, 24.7 percent of 
the MIT Libraries survey respondents stated that they 
already read academic papers on a mobile device, 
and an additional 44.4 percent of them indicated they 
would like to do so. Of the respondents, 10.1 percent 
already annotate academic papers or e-books on a 
mobile device, and 51.8 percent wanted to use their 
mobile devices for that purpose.

In March and April of 2009, Kent State University 
Libraries in Ohio formed a focus group of twenty stu-
dents and held three sessions to investigate which fea-
tures students envision themselves using on a mobile 
device. The findings surprised the librarians.

Overall, students ranked the Research section 
as their most important part of the current 
Web site. The Services section came in sec-
ond and surprisingly, About Us was ranked 
last. This ranking stands in contrast to what 
has been considered the norm of the library 
mobile Web sites: keeping the content simple 
and basic.17

Participants’ interest in conducting 
research using their mobile device was cer-
tainly a surprise. Our assumption was that 
basic library information would suffice on a 
mobile Web site; however, the students who 
participated in this study wanted to be able to 
interact with library resources on their mobile 
devices. When planning a mobile Web version 
of their site, academic librarians may wish to 
gather data regarding user expectations, par-
ticularly their level of interest in using their 
mobile device. It may be necessary to offer 
more than contact information and hours on 
the mobile Web.18

Students at Kent State University were most inter-
ested in using research databases on their mobile phone 
and wanted to be able to begin their research using 
those databases by searching for relevant articles and 
saving citations for later review. They also expressed 
strong interest in reading the materials in the course 
reserves on the mobile device between classes or while 
killing time somewhere.19 The students at Kent State 
University also had many other wishes for the mobile 
library website:

• being able to search the library catalog on a 
mobile device

• being able to request an item or place it on hold 
from their phone

Figure 3.15
The activities that library patrons would like to do on a 
mobile device [source: Heather Denny, “survey snapshot: 
Library Research Using Mobile Devices,” MIT Libraries News, 
December 3, 2012, http://libraries.mit.edu/sites/news/survey-
snapshot-library/9911]
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• having customizable options and personalized 
information from the library regarding their 
library account and other services, such as
• being contacted by text message when a 

requested library item was available for pickup 
or when material was nearing its due date

• receiving text message reminders about upcom-
ing library appointments

• having options for customizing their mobile web 
experience, such as being able to pick their favor-
ite databases or choose their own top ten links to 
see on a mobile website

• being able to refer to a library building guide and 
an explanation of the call number system

• having a live chat or text message exchange with 
a librarian about a research question or how to 
cite a source20

The students at Kent State University were not 
alone in wanting all of these tasks supported by a 
mobile library website. A student survey conducted by 
Ryerson University Library in the fall of 2008 showed 
that one of the top services that library patrons 
requested for the mobile library website was booking 
group study rooms, which is not widely supported in 
mobile library websites.21

The fact that library patrons are willing to per-
form a variety of complex tasks with a mobile device 
may seem surprising considering how inconvenient 
it can be to manipulate the small touchscreen and its 
tiny keyboard. But in light of the common mindsets 
of mobile device users, this may appear more under-
standable. In his book Tapworthy, Josh Clark observed 
that there are three major mobile mindsets:

• “I’m microtasking.”
• “I’m local.”
• “I’m bored.”22

Microtasks are short dashes of activity that are 
likely to be performed during downtime, and many 
smartphone productivity apps target such micro-
tasking. According to Clark, those apps are tuned 
for short but frequent hits and encourage users to 
capture new information and ideas as they happen, 
typically to be processed and massaged later.23 Think 
about the e-mails or the RSS feeds that we read on the 
smartphone while waiting in line or during a com-
mute. If it is short, we may read an entire e-mail or 
news article, but otherwise we simply scan and mark 
those that we want to read later. This type of mobile 
behavior applies to research activities as well. What 
the students in the focus group at Kent State Univer-
sity Libraries wanted was an activity of this same 
nature. They wanted the convenience of accessing 
and retrieving documents from research databases 
and course reserves, not necessarily to read them 

as they would on a desktop computer but to quickly 
scan during downtime that is otherwise wasted and 
then to review later.

Requesting or placing an item on hold and getting 
a text message reminder for item pickup or for the 
approaching due date of a borrowed item also allow 
library patrons to microtask on the mobile device. If 
the due date reminder lets patrons renew an item on 
the spot, it would be even more preferred since patrons 
can act as soon as they are notified on their mobile 
devices. These tasks can also be done when patrons 
are bored. When people are bored they may use their 
mobile devices for entertainment, such as playing a 
game. But they can just as easily do something produc-
tive. In terms of motivation for using a mobile device, 
microtasking and being bored are not too far apart. 
On the other hand, looking at a library building guide, 
perusing an explanation of the call number system, or 
booking a group study room are the tasks best per-
formed on the mobile device when a library patron 
is in the mobile mindset of “I’m local.” If the mobile 
library website can make performing these tasks quick 
and effortless for library patrons when they are on site, 
it will most certainly improve their mobile experience 
of the library.

Improve Your Library’s Mobile 
Website Step by Step

1) Create a Mobile Website

Needless to say, if your library does not have a mobile 
website yet, the number one priority is to provide a 
mobile website even if it includes only the most basic 
information. There are many tools that a library can 
use for this purpose. The WordPress content man-
agement system, for example, has many plugins that 
instantly reformat any WordPress site into a mobile-
friendly format when the site is viewed on a mobile 
device. WP Mobile Detector, WordPress Mobile Pack, 
and MobilePress are examples of such plugins. These 
plugins can be used in conjunction with WordPress to 
quickly create a simple mobile website for the library.

WP Mobile Detector
http://wordpress.org/extend/plugins/wp-mobile-
detector

WordPress Mobile Pack
http://wordpress.org/extend/plugins/wordpress-
mobile-pack

MobilePress
http://wordpress.org/extend/plugins/mobilepress



26

Li
b

ra
ry

 T
ec

h
n

o
lo

g
y 

R
ep

o
rt

s 
al

at
ec

hs
ou

rc
e.

or
g 

A
u

g
u

st
/S

ep
te

m
b

er
 2

01
3

The Library Mobile Experience: Practices and User Expectations Bohyun Kim 

If your library uses the LibGuides system, you may 
also use LibGuides to create a mobile-friendly version 
of your library website since the system automatically 
reformats itself when a user accesses the site on a 
mobile device. If your library has the staff with knowl-
edge about basic HTML and CSS, mobile frameworks 
such as iUI or JQuery Mobile can also be used to cre-
ate a mobile website. Make sure to add a link to your 
library’s full desktop site in the footer of your mobile 
website so that library patrons can opt out and use the 
familiar desktop website instead.

LibGuides
http://springshare.com/libguides

iUI
https://code.google.com/p/iui

JQuery Mobile
http://jquerymobile.com

2) Mobilize Your Library Catalog

If your library has a mobile website that offers only 
basic information such as library hours, address, and 
contact information, then adding more content and 
features to the mobile website would significantly 
improve the mobile experience. In considering which 
features to add, priority should be given to those tasks 
that library users most often perform on the mobile 
device. Mobilizing the library catalog is without ques-
tion one of the most useful features for the library’s 
mobile patrons. Depending on your library’s integrated 
library system vendor, mobilizing a library catalog can 
be relatively easy or quite complicated. There are also 
commercial products on the market, such as Boopsie 
and Library Anywhere, that mobilize a library catalog.

Boopsie for Libraries
www.boopsie.com/library

Library Anywhere
www.librarything.com/blogs/thingology/2010/10/library-
anywhere-is-live-2

3) Provide a Search Box on the Mobile Home Page

Once your library catalog is mobilized, make sure to 
add the library search box to the home page rather 
than creating a separate search page and linking to 
it. Since more and more library patrons are expect-
ing to search and find a library item using a mobile 

device, showing the library catalog search box promi-
nently on the mobile website home page will improve 
their library mobile experience. For a mobile site, it 
is preferable to use one simple search box that can 
search for both books and other library items, such as 
journal articles or documents in a digital repository. 
If your library uses a web-scale discovery service such 
as EBSCO’s Discovery Service, ProQuest/Serials Solu-
tions’s Summon, OCLC’s WorldCat Local, or Ex Libris’s 
Primo Central Index, consider using that system as the 
default search box in your mobile website. In the pre-
vious section, we saw that academic library patrons 
showed great interest in using a mobile device to start 
their research and access library resources online.

Primo Central Index
www.exlibrisgroup.com/category/PrimoOverview

4) Add More Mobile-Friendly Library Resources 
and Content

Capable mobile devices made content consumption 
one of the main functions of a mobile device. Library 
content—the resources a library licenses for patrons—
is no exception. We have seen that library patrons are 
very interested in accessing library resources such as 
e-books, e-journals, databases, and electronic course 
reserves on a mobile device. Unfortunately, not all 
library resources are mobile-friendly, and libraries 
have little control over the user interface of vendor sys-
tems. But be sure to feature mobile-friendly resources 
prominently on your library’s mobile website so that 
patrons can easily discover and try them. You may 
also consider listing non–mobile-optimized databases, 
journals, and other library resources as well, as long as 
the content can be displayed on a mobile device. Since 
many library resource vendors provide only a small 
subset of content for their mobile-friendly versions, 
library patrons will want to access the full site on the 
mobile device for such missing content.

If your library has content and resources that 
mobile device users would be interested in accessing 
directly on their mobile devices, make them mobile-
friendly and link to them on the mobile library web-
site (see figure 3.16). For example, mobile-friendly 
e-reserves at an academic library are highly valued by 
students who want to utilize their downtime by read-
ing their course readings. Library instruction handouts 
and program materials would be particularly handy 
if the topic of those handouts and materials relates 
to tasks that a library patron would want to and can 
do on a mobile device, such as accessing a mobile-
friendly library e-book or downloading an audio file 
from a library’s music database.

Public library patrons also often look for reading 
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recommendations and would welcome content of this 
type on a mobile device. Scottsdale Public Library cre-
ated a mobile web app called Gimme, which provides 
random book recommendations to library patrons, 
instead of a generic mobile library website based upon 
the direct input and suggestions from library patrons.24 
Orange County Library System’s Shake It! app for iOS 
and Android also provides book recommendations for 
library patrons and information about how to borrow 
the books from the library. Users simply shake their 
device to get a random book recommendation and 
more information about taking the item out from the 
library.25

Scottsdale Public Library: Gimme
http://gimme.scottsdalelibrary.org

Orange County Library System: Shake It!
www.ocls.info/downloadables/mobileapps.asp

In addition, both public and academic libraries can 
make their unique digital collections mobile-friendly 
to library patrons. For example, check out the Indiana 
University–Purdue University Indianapolis (IUPUI) 
Library’s mobile digital collection (see figure 3.17).

5) Offer a Library Account Management Feature 
on Mobile

Also useful on the mobile device is the library account 
management feature. Library patrons want to be able 
to use their handheld devices to view and renew 
checked-out items and to place a hold on a library item 
for a later pickup. SMS notification services can bring 
even further improvement to the library mobile expe-
rience. For example, a due date reminder for checked-
out items sent directly to a mobile phone in the form 
of a text message would greatly help library patrons 

in keeping track of 
library items they have 
checked out. If the same 
reminder text mes-
sage allows a patron to 
renew items through a 
link directly on a mobile 
device, that would be 
even more convenient. 
The Oriental Institute 

of Technology Library in Taiwan implemented exactly 
such mobile services in September 2008. According to 
the system log analysis results, the usage of the due 
date reminder and renewal request service improved 
the average number of overdue occurrences, average 
amount of overdue fines, average amount of over-
due fines per transaction, and average overdue rate.26 
Also, the survey, which received 421 valid responses, 
showed that 71.3 percent of respondents were strongly 
satisfied with the due date reminder service and 87.5 
percent with the renewal request service.27 The Orien-
tal Institute of Technology Library also implemented 
four additional mobile services: overdue notification, 
request arrival notification, news and event reminder, 
and new title notification.28

SMS notification services are not a new idea. The 
SMS Notification Services section on the Library Suc-
cess wiki page on M-Libraries includes a list of SMS 
notification services and lists the libraries that have 
implemented some of them. Now that the capable 
smartphone has been widely adopted, text messages 
can be used to offer seamless service that allows library 
patrons to receive timely notifications and to immedi-
ately take necessary action on their mobile devices.

Figure 3.16
Richland Library’s respon-
sive website on a mobile 
device screen [http://
richlandlibrary.com]. This 
website prominently fea-
tures content that library 
patrons would be inter-
ested in interacting with: 
items people can borrow; 
databases, magazines, 
and other resources for re-
search; and items that are 
downloadable.

Figure 3.17
IUpUI Library mobile 
digital collection [http://m.
ulib.iupui.edu/collections.
php]

Figure 3.18
Miami Dade public Library’s mobile website [http://catalog.
mdpls.org/mobile] allows a patron to set preferences.
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Library Success: M-Libraries:  
SMS Notification Services
www.libsuccess.org/index.php?title=M-Libraries#SMS_
notification_services

A mobile website that lets patrons pay library fines 
would be another useful service. If your library already 
allows patrons to pay fines online using a credit card 
or PayPal, making that payment part mobile-friendly 
would greatly help library patrons who want to use 
that feature on their mobile devices. This feature can 
be further enhanced by SMS notification of library 
fines with a link to the mobile web page where library 
patrons can make an online payment.

6) Other Features and Experiments

The study at Kent State University showed that library 
patrons wanted the library’s mobile website to pro-
vide customizable options such as being able to pick 
their favorite databases or choosing their own top ten 
links to see on the mobile website.29 This makes sense 
considering the small screen size of a smartphone and 
the wide variety of library resources and services. 
For example, at a large public library or an academic 
library system, patrons tend to use one library branch 
heavily. Allowing them to set the library branch they 
frequent as the default place in the mobile library 
website can save them a great deal of time. Miami-
Dade Public Library’s mobile website offers a range of 
customization options, from setting the default library 
location to displaying the library catalog search or 
library hours (see figure 3.18).

If your library can afford to invest in developing 
other mobile versions, it is a good practice to show-
case them even as beta applications for library patrons 
who may be interested in trying them out and giving 
feedback. The University of Illinois Library showcases 
dozens of its experimental mobile library services on 
the “Mobile Labs” page of its mobile website (see fig-
ure 3.19). In developing 
a mobile application for 
library patrons, make 
sure that it addresses the 
needs of mobile device 
users when they are in 
those mobile mindsets: 
microtasking, bored, or 
being local.
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Chapter 4

Abstract

Responsive web design is one of the most recent trends 
that can help libraries meet their patrons’ high expecta-
tions in the mobile-first culture of information consump-
tion. Chapter 4 of Library Technology Reports (vol. 49, 
no. 6) “The Library Mobile Experience: Practices and User 
Expectations” provides several examples of responsive 
library websites, discusses some of the pitfalls of respon-
sive web design, and argues for better discoverability of 
libraries’ mobile (web or native) apps. Whether a library 
decides to develop a responsive site, a separate mobile site, 
or a native app, it is only part of the whole library mobile 
experience. Libraries’ active presence on the mobile Web 
is now a must, and libraries need to skillfully and cre-
atively adapt themselves to the new information landscape 
characterized by the abundance of information and the 
scarcity of human attention.

I f people want to be able to do almost everything on 
mobile that they do on a desktop computer, what can 
libraries do to meet such expectations? Should librar-

ies start providing the same content and functional-
ities on the desktop and the mobile website? Library 
patrons are already visiting non–mobile-optimized 
library websites on their mobile devices for exactly 
this purpose. Those desktop websites may appear tiny 
on the smartphone. But many of us zoom, pinch, and 
pan to get to the area we know or assume will have 
the information we want. As long as the mobile web 
browser can display the full content of a web page, 
we grab the information we want and get things done. 
With responsive web design, however, this process can 
get much less cumbersome.

What Is Responsive Web Design?

The term responsive web design was popularized by an 
article that web designer and developer Ethan Marcotte 
wrote in 2010.1 The goal of responsive web design is 
to make a web page look equally good regardless of 
the screen size of a device. Before the introduction of 
responsive web design, web designers and develop-
ers created most websites by following the principles 
of pixel-perfect web design. Pixel-perfect web design 
treats a web page like a page from a magazine. In this 
approach, the mock-up of a web page is first created in 
Photoshop, and then a developer recreates that design to 
fit a web browser. The goal of pixel-perfect web design 
is to make a web page resemble the original mock-up 
as much as possible. But a web page is not printed on 
a piece of paper but viewed in a web browser. Unlike 
paper, a web browser is a dynamic medium (see fig-
ure 4.1). It allows a user to re-size the browser window 
itself, and users can also change the size of the font as 
well. And when this happens, web pages created with 
pixel-perfect web design principles often break. If a web 
page was optimized for a 1024 × 768 pixel screen size, 
for example, that web page will look quite wrong in a 
smaller or bigger screen.

As the number of mobile devices that have a vari-
ety of screen sizes grows, pixel-perfect web design 
has become problematic. Responsive web design is an 
attempt to solve this problem with the following three 
tools:

• a flexible, grid-based layout
• flexible images
• media queries2

Responsive Web Design, 
Discoverability, and Mobile 
Challenge
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Flexible grids are created by using percentage (a 
relative unit) instead of pixel (an absolute unit). Media 
queries make it possible to apply different cascading 
style sheets (CSS) depending on the media type and 
the maximum width of the device screen. With cas-
cading style sheets, one can control images and other 
fixed-width elements so that they stay contained in 
their container blocks (see table 4.1).

Responsive web design makes a web page adjust 
itself in response to the screen size of a device. This 
means that there is no longer one fixed layout in which 
the elements of a web page are permanently placed. 
Instead, as the size of the screen changes, the layout of 
a web page adjusts itself and rearranges the elements 
of the page.

If you are interested in the technical details of 
implementing responsive web design, Ethan Mar-
cotte’s book Responsive Web Design is a great resource 
full of examples and details.3 “Responsive Web Design 
for Libraries: Beyond the Mobile Web” by Matthew 

Reidsma discusses how to implement responsive web 
design in a library context with many examples.4

Responsive web design is most easily understood 
by visual examples. Here we will take a look at the 
Starbucks website as an example.5 In figures 4.2–4.4, 
you can see how the Starbucks website home page 
responds as the web browser changes its size. The 
desktop layout (figure 4.2) displays the full menu next 
to the Starbucks logo image. When you hover your 
mouse over a menu item, a drop-down menu appears. 
Above the main menu, there are three quick links and 
a search box. In the middle of the page, a large image 
is presented, and on the side, four small thumbnail 
images appear with captions. These thumbnail images 
determine which large image is displayed. Below the 
image, there are two columns. The left column has 
more links and texts while the right column has six 
thumbnail images displayed in two rows. Each thumb-
nail image functions as a link to a different post. At 
the bottom, there is a footer that includes more links.

Figure 4.1
A page on the website of WBUR, Boston’s NpR news station appears cropped when a user makes the browser window 
small. We can see only a fraction of the page and users have to scroll horizontally to see the rest of the page content. on 
the small screen of a smartphone, the same page appears zoomed out to fit the width of its screen. [http://onpoint.wbur.
org/2013/05/07/future-of-libraries]

Table 4.1
A simplified comparison of Css in pixel-perfect design and responsive web design

Responsive Web Design Pixel-Perfect Design 

#page {width: 90%;} #page {width: 960px;}

h1 { font-size: 1.5em;} h1 { font-size: 24px;}

img, embed, object, video {max-width: 100%; }

Note: This prevents a large image from overflowing its container if the container is smaller than 
the image itself. The same applies to other fixed-width elements.

@media screen and (min-width: 1024px) { … }
@media screen and (max-width: 520px) { … }
@media screen and (max-width: 768px) { ... }

Note: Media queries allow us to specify different styles to be applied to a webpage depending on 
the type of media (e.g., screen, print, handheld) and the size of the browser.
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Now, let’s try to make the page smaller (figure 4.3). 
The top part of the web page changes to accommodate 
the narrower width of the browser. The search box dis-
appears from the top and is sent to the top of the footer 
area, and one of the quick links goes away. The main 
menu items now move below the logo image. The 
small thumbnails next to the large image also move 
down, forming a separate row. The two columns under 
the large image also become separate rows.

The most drastic change takes place when the web 
browser is made even smaller, close to the screen size 
of a smartphone (figure 4.4). The main menu com-
pletely disappears, leaving a tiny square icon on the top 
right corner. Now the main menu items show up only 
when this icon is pressed. The large image shrinks to 
fit the width of the small screen, and the small thumb-
nails that appeared to the right of the large image on 
the desktop screen (figure 4.2) disappear except for 
the one that corresponds to the large image. The dots 
below are used to view and choose different images 
on the screen. Elements in the two columns under the 
large image are now stacked vertically.

Some libraries have already redesigned their web-
sites to be responsive. Eric Rumsey, a librarian and 
web developer at the Hardin Library for the Health 
Sciences at the University of Iowa, compiled a list of 
notable responsive websites in higher education and 

libraries.6 Figures 4.5–4.7 show 
examples of three responsive library 
websites seen on screens, which are 
each 320px, 700px, and 1280px 
wide.

Figure 4.2
starbucks home page on the desktop browser [www.star-
bucks.com]

Figure 4.3
starbucks home page on the tablet 
[www.starbucks.com]

Figure 4.4
starbucks home page on the smart-
phone [www.starbucks.com]
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Advantages of Responsive Web 
Design

The greatest advantage of responsive web design is 
that a library does not have to maintain and update 
more than one set of content. Another advantage is 
that there is no need for additional promotion of the 
library’s mobile website, since whenever a library 
patron accesses the library website on a mobile device, 
the website automatically adjusts its layout to be 
mobile-friendly. This is a great plus considering that 
libraries often experience difficulty in promoting their 

mobile offerings such as download-
able e-books, tablets for borrowing, 
and a mobile website.

From the library patron’s per-
spective, a library website with 
responsive web design presents 
all the information found in the 
full website. This content-parity 
enables patrons using a mobile 
device to find and do almost every-
thing that they can do on the full 
desktop site as long as their mobile 

Figure 4.5
Website of the Digital public Library of America on different devices [http://dp.la]

Figure 4.6
Website of the University of Notre Dame Hepsburg Libraries on different devices [www.library.nd.edu]
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devices support the features 
in the full desktop site. 
(Flash on the mobile Safari 
web browser would be the 
example of an unsupported 
feature. The blank space in 
the header image area on 
figure 4.8 is such an exam-

ple of Flash not properly displayed on a 
mobile device.) A responsive website is 
also much easier for visitors to navigate 
and browse than a nonresponsive desk-
top website; they do not have to zoom, 
pan, or pinch the desktop site scaled to 
fit the width of the tiny screen of a smart-
phone. Figures 4.8 and 4.9 show two 
library websites on a mobile device. If 
you were a library user, which site would 
you prefer to use on your mobile device?

A Few Problems with 
Responsive Web Design

While responsive web design has some 
great advantages, it does not by itself 
guarantee a satisfactory mobile experi-
ence. We have seen several examples of 
responsive websites so far. At first, just 
the fact that the text in the responsive 
websites appears in a legible size is a 
relief. However, this excitement soon 
wears off when we discover that poorly-
designed responsive websites can be just 
as cumbersome to use as nonresponsive 

websites.
Let’s take a look at 

McGill University’s Life Sci-
ences Library home page 
(figure 4.10) as an exam-
ple. The home page of this 
library on the full desktop 
site consists of a header area 
with a search box, a main 
menu, and three columns 
under it. The left column 
is navigation; the center 
column is the main con-
tent; the right column has 
more links for services and 
resources. As the screen size 
becomes smaller, the top 
header, which includes the 
logo, the search box, and 
the main menu, adapts itself 
to fit the narrower width 
of the screen. But the rest 
of the screen turns into an 
extremely long page filled 
with too many navigation 
items, links, and more links.

Compare this page with three other responsive 
pages from Brown University Library (figure 4.11), 
the University of Kansas Medical Center Dykes 
Library (figure 4.12), and Grand Valley State Univer-
sity Libraries (figure 4.13). These three home pages 
start with much less content and present the content 
in an easier-to-navigate and less overwhelming man-
ner. This approach makes these pages much more 

Figure 4.8
Florida Atlantic University Li-
braries’ nonresponsive desktop 
website on a mobile device 
[www.fau.edu/library]

Figure 4.9
Yale University Library’s 
responsive website on 
a mobile device [www.
library.yale.edu]

Figure 4.7
Website of the sacramento 
public Library on different de-
vices [www.saclibrary.org]
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mobile-friendly. For great mobile experi-
ence, simply making elements flow into a 
long strip is not enough.

The restricted space on a small screen 
requires us to rethink what the most 
important items are on a page and how 
the rest of the content can be presented 
in a streamlined and uncluttered way. 
If you have bloated content and your 
desktop website is already too dense and 
cluttered, this issue must be addressed 
before making your website responsive. 
Matthew Reidsma, who redesigned the 
Grand Valley State University Libraries 
website to be responsive, blogged that 
he cut over 70 percent of the content and 
nobody noticed for eight months.7 As he 
pointed out, what we consider a design 
issue in a library website may well be a 
content issue instead.

Another potential problem with 
responsive web design is that it usually 

does not give users an 
option to go back to the 
look of the full desktop 
website. For those who are 
familiar with the existing 
library website and know 
exactly where to go to get 
the information they want, the automatic change in 

Figure 4.10
McGill University Life sciences Library home 
page on a mobile device and on a desktop pC 
[www.mcgill.ca/library/library-using/branches/lsl]

Figure 4.11
Brown University Library web-
site on a mobile device [http://
library.brown.edu]

Figure 4.12
University of Kansas Medi-
cal Center Dykes Library 
website on a mobile device 
[http://library.kumc.edu]
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the website layout on a small-
screen device can be disori-
enting and confusing. Until 
they get used to the new 
mobile layout, they are likely 
to prefer the familiar layout, 
even though they have to 
pinch, zoom, and pan to get 
to where they want to be. 

Each library needs to 
carefully consider if respon-
sive web design is the right 
solution for its patrons and 
their use cases. But it is tech-
nically possible to provide 
an option for mobile device 
users to opt out of responsive 
design by removing or chang-
ing the viewport meta tag.8 A 
demo page for one such solu-
tion is found at the URL in the 
gray box.

The demo page that allows visitors to 
opt out of the responsive layout from 
Creativeandcode.com
http://creativeandcode.com/demos/responsive-view-
full-site (Access on a mobile device)

Lastly, the responsive website is likely to take 
much more time to load than a simplified separate 
mobile website. The CSS may hide some of the con-
tent, but all the content and other files, such as JavaS-
cript libraries, that are used for the full site still get 
downloaded. In 2012, Smashing Magazine compared 
the mobile websites of the two presidential candi-
dates, the separate mobile website for Mitt Romney 
and the responsive website for Barack Obama (see fig-
ure 4.14).9 The result showed an interesting contrast 
between the two mobile sites. A typical page on Rom-
ney’s mobile website was about 687 KB and loaded in 
about 8.75 seconds. By contrast, the size of a typical 
page on Obama’s responsive website was about 4.2 MB 
and took a whopping 25 seconds to load.

Figure 4.13
Grand Valley state Uni-
versity Libraries website 
on a mobile device 
[www.gvsu.edu/library/]

Figure 4.14
Romney’s stand-alone mobile site versus obama’s responsive website. [source: Brad Frost, “sepa-
rate Mobile Website Vs. Responsive Website,” smashing Magazine, August 22, 2012, http://
mobile.smashingmagazine.com/2012/08/22/separate-mobile-responsive-website-presidential-
smackdown]
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Slow performance is a common problem in respon-
sive websites, which use the same code base for all 
devices, including the desktop PC and the smartphone. 
Web performance researcher Guy Podjarny reported 
that his performance test on 347 responsive websites 
showed that as many as 86 percent of them had little 
to no performance savings when loaded in the small-
est window compared to the largest one, thereby mak-
ing the page load painfully slowly.10 Furthermore, 
latency—the amount of time it takes for the host server 
to receive and process a request for a page object—is 
much greater on the mobile Web than on the desktop 
Web. This makes a web page load even more slowly on 
a mobile device.11

Considering that people will have a variety of 
network speeds and devices with diverse capabili-
ties, the large footprint of a responsive website can 
cause a serious accessibility problem. Back in 2009, 
Google experimented with slowing down the speed 
of its search and found not only that users ran fewer 
searches the longer they had to wait for the result 
to load but also that those who experienced the lon-
ger delay did not return immediately back to their 
previous usage level even after the experiment was 
over.12 We certainly do not want library patrons to 
start avoiding a responsive library website because it 
takes too long to load on a mobile device. Conditional 
content loading, suggested by Jeremy Keith, is one 
of the strategies that can help with the performance 
issue of a responsive website.13

Conditional Loading for Responsive Designs
http://24ways.org/2011/conditional-loading-for-
responsive-designs

Resources and Tools for Responsive 
Web Design

If your library uses a content management system 
(CMS), it is highly likely that there are already some 
themes for your particular CMS that can make your 
site responsive. An open-source CMS, WordPress, has 
a number of responsive themes such as Responsive.14 
Another popular CMS, Drupal, also has many respon-
sive themes.15 There are also boilerplates that can help 
you develop a responsive site quickly, such as Boot-
strap, a front-end toolkit for rapidly developing web 
applications, and JQuery Mobile, a touch-optimized 
HTML5 UI framework. Responsinator is a very use-
ful tool for testing how your site appears in different 
mobile devices. For more resources for responsive web 
design, see “50 Fantastic Tools for Responsive Web 
Design,” which appeared in .Net Magazine.16

WordPress Responsive theme
http://themeid.com/demo/responsive

Bootstrap
http://twitter.github.io/bootstrap

JQuery Mobile
http://jquerymobile.com

The Responsinator
www.responsinator.com

Uncomplicate Complexity on Mobile

Whether you pick a responsive site or a separate 
mobile site for your library, the greatest challenge is 
how to deliver comprehensive content and features 
in an uncomplicated way that is also appropriate to 
the mobile context. The advocates of responsive web 
design try to achieve this goal by providing the same 
set of content and features regardless of the screen size 
of the device. On the other hand, the proponents of 
stand-alone mobile websites argue that desktop com-
puters and mobile devices are so different that the 
only way to offer a great user experience is to create 
two separate designs with fewer features for mobile.17

Some libraries offer both a responsive site and a 
separate mobile site. As you can see in the screenshots 
of the Penn State University (PSU) Libraries home page 
(figures 4.15 and 4.16), the responsive site is much 
more complex than the separate mobile site, and the 
mobile site is much simpler than those of other librar-
ies that do not have responsive sites. PSU Libraries’ 
stand-alone mobile site focuses on three key features: 
search, library account management, and mobile-
friendly databases.

Whether a library decides to start a responsive web 
design project or instead opts for a separate mobile 
website (or a native app) depends on a variety of fac-
tors, such as organizational resources, staff expertise, 
usability, and site performance. Whichever choice 
a library makes, however, there are some steps that 
can be taken to improve mobile library patrons’ user 
experience:

• Eliminate unnecessary content from both the 
desktop and the mobile websites (especially 
the home page), so that the most essential 
content and popular services can be more eas-
ily discovered.

• Once all the unnecessary content is winnowed 
out, provide comprehensive content and full 
features on the mobile site so that mobile 
users will not miss any essential information 
or feature.
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• While keeping the parity of content and fea-
tures between the full desktop site and the 
mobile website as much as possible, prioritize 
and organize content differently on a small 
screen based upon mobile use cases so that 
mobile users can easily navigate and use the 
content on a small screen.

• Provide a user-friendly way for mobile users 
to perform complex tasks. Do not overwhelm 
them by presenting all the information 
and services at once. Instead, reveal more 
when asked, thereby giving users a sense of 
progression.

• Provide additional features for mobile users 
based upon the extra capabilities of the mobile 
device (e.g., accelerometer, location detection, 
touch interface, local storage, camera, etc.) to 
deliver enhanced mobile experience.

• Make each of your mobile pages clear and eas-
ily interactionable.

• If your mobile page becomes too long even 
with the most essential content, make sure to 
provide a quick way to jump to the top, the 
bottom, and the different section headings of 
the page.

• Make your site load fast on a mobile device 
and still be aesthetically pleasing.

Make Your Mobile Site Discoverable

If your library has a mobile site, how discoverable is 
it to your library patrons? It would be a shame if the 
library’s mobile site were difficult to discover after a 
lot of time and effort were spent on its creation. His-
torically, libraries have experienced difficulty in mar-
keting their services,18 and a library mobile website 
seems to be no exception. This report focuses on the 
library’s presence on the mobile Web and does not dis-
cuss many other mobile offerings from libraries. But 
today’s libraries have mobilized many areas of their 
services beyond their websites. Many libraries offer 
downloadable e-books, audiobooks, and music; cir-
culate e-book readers; and provide mobile-friendly 
online databases and e-book collections. And one of the 
major venues where libraries advertise these mobile 
offerings is their mobile websites. If library patrons are 
unaware of the library mobile website itself, then they 
are likely to miss out on other mobile services from the 
library as well.

Unfortunately, many libraries seem passive in pro-
moting the presence of their mobile websites. Let’s 
take a look at several examples. On the Ball State Uni-
versity Libraries home page (figure 4.17), a green icon 
in the center links to its mobile website. But when this 
page is viewed on the smartphone’s small screen, it is 
hard for library patrons to notice this tiny icon and to 

guess what it does. Onondaga 
County Public Library also 
has a mobile website, but the 
link to it is too small to make 
out even though it is placed 
right under the top banner 
image on the desktop site 
(figure 4.18). The link to San 
José Public Library’s mobile 
website is hidden in a tiny 
icon in the footer of the desk-
top home page (figure 4.19). 
If a library patron does not 
already know about it some-
how, it is unlikely that he or 
she will be able to discover 
the library’s mobile website 
while visiting the desktop 
site on a mobile device. The 
University of Pennsylvania 

Libraries has a great mobile-optimized website, but 
the link to its mobile website is also hardly noticeable, 
being hidden away at the bottom of the left column in 
its desktop home page (figure 4.20).

This problem can be easily corrected, however. 
One easy solution is to add an auto-redirect to the 
desktop home page. Libraries can use either a server-
side or a client-side script to detect a user’s device type 
and redirect mobile device users to the mobile-opti-
mized library website. The result is instant promotion 
targeting all library patrons who at least once visit a 
library website on a handheld device.

For many libraries, the opt-in strategy comes from 
the intention of not forcing their mobile web apps 
onto library patrons. But the case of Montana State 

Figure 4.15
penn state University 
Libraries’ responsive 
site on a mobile device 
[http://libraries.psu.edu]

Figure 4.16
penn state University Libraries’ 
mobile site [http://m.psu.edu/
library]
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University (MSU) Library shows that the mobile Web 
has now reached a tipping point where people expect 
to see a mobile view when visiting from a mobile 
device and that the opt-in strategy does not serve 
well the needs of mobile users.19 The web develop-
ment group of the MSU Library discovered that their 
Google Analytics data started to reflect the library’s 
true mobile audience only after they implemented the 
mobile redirect.20

If you think that more mobile library patrons pre-
fer the desktop version to the mobile version, how-
ever, you can also give a choice to mobile device 
users. For example, Oregon State University (OSU) 
Libraries website (http://osulibrary.oregonstate.edu) 
prompts mobile users to choose between the mobile 
site (http://m.library.oregonstate.edu) and the full 
desktop site when they try to access the OSU library 
website on a handheld device. Whichever version 
mobile device users pick, this approach makes them 
aware of the library’s mobile-optimized website. Even 
when mobile device users are automatically redirected 
to a mobile website, as long as there is a link to the 
desktop site in the footer area, people can easily visit 
the full site instead.

Conclusion

In this report, we have discussed the recent develop-
ments in the mobile Web and how library websites 
have been responding to these developments. In the 
previous chapters, we have seen that mobile library 
websites have been making progress in accommodat-
ing the evolving needs of mobile device users and 

working towards providing the mobile library experi-
ence that library patrons want. Responsive web design 
is one of the most recent trends that can help libraries 
meet their patrons’ high expectations in the mobile-
first culture of information consumption.

This, however, does not mean that responsive 
websites are always better than stand-alone mobile 
websites or that the library mobile experience is solely 
determined by a library’s mobile (web or native) app. 
As a middleman between library patrons and the third-
party content providers such as publishers and data-
base aggregators, libraries need to promote and advo-
cate more mobile-friendly interfaces for many separate 
library systems, including the library catalog, the link 
resolver, course reserves system, licensed databases, 
and downloadable e-book and music products.

The direct effect of the growth of the mobile Web is 
the deeper penetration of the Web into our daily lives. 
Libraries witness the direct result of this mobile shift 
and the expansion of the Web in more distracted users, 
an unprecedented level of information abundance and 
overload, and people’s increasing reliance on news 
articles and other information content that are curated 
by humans and shared in social media. Libraries need 
to reconfigure their role to stay relevant in this drasti-
cally different information landscape.21 The following 
are some ideas that can help libraries take a step in 
this direction:

• Provide more mobile-friendly solutions for the 
content that is generated by either the library 
or a third-party content provider.

• Instead of waiting until library patrons come 
to libraries to seek resources and help, create, 
or curate relevant, high-quality information 

Figure 4.17
Ball state University Libraries 
home page has a green icon 
(circled) for a link to its mo-
bile website. The meaning 
of the icon is, however, not 
entirely clear. [http://cms.bsu.
edu/academics/libraries]

Figure 4.18
onondaga County public 
Library home page. The link 
to its mobile website (circled)  
is placed right under the top 
banner image, but it is too 
small to make out on a smart-
phone screen. [www.onlib.org]

Figure 4.19
san José public Library home 
page. The link to its mobile 
app (circled) is one of the 
tiny icons in the bottom 
footer. [http://sjpl.org]

Figure 4.20
University of pennsylvania 
Libraries home page with 
the link to its mobile site 
(circled) [www.library.upenn.
edu]
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content and distribute it into the informa-
tion streams that people interact with daily 
and that are often closely connected to social 
media.

• Enable patrons to curate and share informa-
tion content that they obtain from their librar-
ies as much as possible.22

• Motivate library patrons to be more involved 
with library resources and services by tapping 
into emerging trends such as gamification and 
game-based learning.

In these times when people’s attention spans can be 
short, it is crucial for libraries to come up with smart 
ways that will make people notice libraries’ resources 
and services. One of the emerging trends that can help 
is gamification. According to the 2012 Horizon Report, 
game-based learning will become increasingly wide-
spread in higher education over the next few years,23 
and the 2013 Horizon Report predicted that institu-
tions in higher education would adopt games and 
gamification within two to three years.24 Gamification 
means applying game thinking and game dynamics to 
a non-game context for the purpose of engagement and 
problem solving. Commercial video games have been 
popular for years. But the rapid adoption of handheld 
devices and the expansion of the mobile Web trans-
formed games into portable activities that are interwo-
ven with reality. Adding the elements of gamification 
to the library’s mobile presence can have a powerful 
impact in engaging library patrons and directing their 
attention to valuable library resources and services.

A web designer, Stephen Hay, tweeted, “There 
is no Mobile Web. There is only The Web, which we 
view in different ways. There is also no Desktop Web. 
Or Tablet Web. Thank you.”25 All mobile devices help 
us consume information and interact with the content 
and services on the Web, and mobile users expect all 
content and services to flow smoothly from one device 
to another regardless of different device types and 
platforms. In this sense, there is only one Web. But 
the prevalence of the mobile device makes the mobile 
Web a crucial part of the Web, and in the mobile-first 
culture of information consumption, success in the 
mobile Web naturally leads to success on the Web. By 
optimizing and enriching patrons’ library experience 
on mobile, libraries can bring success to the physi-
cal library space as well as to its online presence and 
activities.
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