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The Landscape Transformation 
of Library Data

The White House’s Big Data initiatives and policies 
that were launched in 2012 are responsible for some 
of the biggest changes in regard to data and libraries 
in the past several years.1 This change in the policy 
landscape has placed a greater emphasis on public 
access to the results of research funded by the fed-
eral government. For example, National Institutes 
of Health (NIH) policy requires full text of research 
written as a result of NIH funding to be deposited in 
PubMed Central within twelve months of publication.2 
A similar momentum to share data has also emerged 
in academic libraries. For example, Harvard Library 
made the information on more than twelve million 
books, videos, audio recordings, images, manuscripts, 
maps, and more from its seventy-three libraries pub-
lic. According to David Weinberger, former co-direc-
tor of the Harvard Library Innovation Lab, “This is 
Big Data for books. There might be 100 different attri-
butes for a single object.”3 With such an abundance of 
information at people’s disposal, it is now more fea-
sible to create informative visualizations to help ana-
lyze Big Data and gain vital insights, such as creating 
visual timelines that show when publications became 
broadly cited or maps that show locations of different 
incidents. Harvard Library’s action pioneers an effort 
that will hopefully encourage other libraries to do the 
same thing and begin allowing public access to the 
metadata on their volumes. This has the potential to 
be the start of a large and unique repository of intel-
lectual information. As a result, data can continue to 
grow and expand, and information visualization is 
one of the emerging technologies that can enable a 
better analysis and interpretation of Big Data.

One other movement that has taken place is that, 
through the emergence of new technologies that help 
harness data, various businesses are also increas-
ingly using data visualization for the analysis and 
processing of large amounts of data. While exciting, 
this development has raised a new question: What 
does information visualization mean to libraries? 
The answer is quite simple. Information visualization 
provides libraries an opportunity to determine how 
they can best deliver relevant content to their users 
through its implementation. The main importance of 
information visualization from a library’s perspective 
is how it allows the library to leverage all its data in 
such a way that the data best serves the needs of its 
patrons or users.4

It is not just the patrons who will benefit from the 
implementation of information visualization in librar-
ies; librarians will also reap benefits. For example, 
Sarah Murphy of Ohio State University wrote a highly 
comprehensive and compelling article on what infor-
mation visualization means to libraries. In this arti-
cle, Murphy stated that information visualization is 
important for librarians, especially those tasked with 
assessment, marketing, and other tasks that require 
seeing and understanding data. With the help of infor-
mation visualization, librarians can leverage large 
amounts of data that were once impossible to effi-
ciently access and manage. Murphy added that with 
the help of information visualization, librarians can 
craft beautiful yet informative depictions of data that 
can help them examine everything from the depth of 
their collections on a particular topic to the use of 
their e-resources.5

In Carrie O’Maley Voliva’s article discussing the 
importance of information visualization to librar-
ies, she states that information visualization is as 
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beneficial for the staff of libraries as it is for their 
patrons.6 Voliva adds that information visualization 
not only makes data more accessible to everyone who 
works at the library, but it also helps create transpar-
ency across the organization. This is because every-
one in the library is able to become a part of decision-
making processes. 

The Driving Forces

A lot of researchers have identified different driving 
forces for libraries to assist them in the implementation 
of information visualization strategies. The changing 
nature of the library collection, in conjunction with 
the rapid changes in technology, is one of the major 
driving forces that necessitates information visualiza-
tion in libraries. For example, Rick Anderson predicts 
that research libraries are going to begin operating in 
an environment marked with less funding and more 
competition.7 Anderson adds that in the future, librar-
ies will also have a lot of expanded options that will 
help them provide access to high-quality resources. 
He also notes that in order to deal with this changing 
nature of the library collection, libraries will have to 
rethink the ways they build collections.

The driving force that necessitates information 
visualization in libraries can be best explained in the 
words of Jannette Finch and Angela Flenner. In dis-
cussing the example noted in their study, they state 
that “the library collection of today is affected by 
many factors, such as demand-driven acquisitions, 
access, streaming media, interdisciplinary course-
work, ordering enthusiasm, new areas of study, politi-
cal pressures, vendor changes, and the individual fac-
ulty member following a focused line of research. If 
libraries do not allocate based on data, then there 
could be subjective distribution of funds, affecting the 
perception of fairness and damaging the library’s rep-
utation on campus.”8 This is an important consider-
ation that must be addressed in today’s world.

Another one of the major driving forces behind 
implementing information visualization in librar-
ies is its ability to increase the library’s value to its 
end users. By delivering information to users in an 
easy and timely manner, libraries can enhance the 
way users perceive the library. In Martha Kyrillidou’s 
work, she indicates that the main aim of research 
libraries goes beyond just collecting, analyzing, and 
reporting data. It also includes improving their ser-
vices.9 According to Kyrillidou, the use of informa-
tion visualization in libraries not only helps in gather-
ing and evaluating data, but also helps libraries serve 
their end users better at low administration costs.

Another major driving force that necessitates the 
use of information visualization in libraries is the 
increase in the number of e-resources. An additional 

insight in Kyrillidou’s article is that libraries spend 
a large amount of money to purchase licensed 
e-resources.10 Kyrillidou indicates that with the use of 
information visualization, libraries can easily reduce 
the cost of purchasing e-resources. The example she 
offers is how information visualization helps librar-
ies identify their users’ behaviors about the use of 
their e-resources while also helping them track the 
usage of e-resources at a deeper level. Information 
visualization can help assess what motivates users to 
access particular e-resources. This feature of informa-
tion visualization, according to Kyrillidou, can help 
libraries cut the cost of purchasing e-resources as they 
help library staff make informed resource renewal 
decisions. This is important especially because, as 
Rick Anderson pointed out, considering the changing 
nature of the digital collections, there is no need for 
libraries to purchase online resources before the need 
arises, as they can easily purchase online resources at 
the point of use.11

An additional bit of insight comes from an article 
by Mitchell Dunkley of De Montfort University, where 
he states that information visualization saves a lot of 
library staff time, especially content delivery staff 
members who are often assigned the duty of identifying 
and analyzing user behavior.12 In his example, Dunkley 
adds that information visualization not only helps the 
content delivery staff to make better resource renewal 
decisions, but it also eliminates the need to manually 
access and download journal usage reports from the 
sites of individual publishers. This process thereby 
saves time for the staff members who are responsible 
for content delivery, which is beneficial because they 
can use their time for other productive work.

Apart from these reasons, other factors related to 
research, such as the need to make all data related to 
research open, shareable, and reusable, has led to the 
need for information visualization to become manda-
tory for libraries to implement. For example, Anna-
rita Barbaro’s work states that researchers in North-
western Mutual’s Advanced Planning Library face 
several challenges in developing data policies.13 These 
challenges include the collection and arrangement of 
information in a way that will help researchers eas-
ily retrieve said information and use it in the future 
as necessary. Barbaro also notes that these data poli-
cies affect the core roles of librarians and that librar-
ians have all the necessary competencies to support 
researchers in every stage of research. In other words, 
Barbaro states that there is a great need for librar-
ies to develop services that can help researchers cre-
ate, collect, manipulate, store, and preserve data sets. 
Another point that Barbaro adds is that with the help 
of information visualization, libraries can bridge the 
gap between research needs and library services by 
helping researchers “clean” data for analytic use. 
One other notable observation from Barbaro is that 
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providing researchers open access to information also 
provides an opportunity for libraries to play an inte-
gral role in the research process.14

Trends and Practices

The major trends and directions involving the inter-
section of information visualization and libraries are 
mainly focused on ensuring that libraries and librar-
ians understand the emergent needs of information 
visualization. Libraries must focus their efforts on 
practical applications of information visualization 
that will help them gain valuable insights to make 
important decisions, such as selecting resources to 
renew. Because of these results, a clear path has been 
paved that will allow for stronger and more effec-
tive research on how information visualization in 
libraries can benefit the creation of open educational 
resources, which are viewed positively by both faculty 
and students, as these resources are contributors to 
student success. This contribution is mainly due to the 
creation of open education resources, which are able 
to bring together huge scholarly records from differ-
ent subject areas. 

Aside from information visualization benefit-
ing libraries through the creation of open education 
resources, current trends also indicate the need to 
find different information visualization techniques 
that can provide best results to libraries and their end 
users. For example, Ryan Womack of the State Uni-
versity of New Jersey states that the implementation 
of information visualization should not be an end in 
and of itself for libraries.15 It is important for librar-
ies to compare different information visualizations 
to develop an understanding of which visualizations 
provide the best results. Hence, future trends call for 
experimenting with different information graphics 
that use different tools and provide different results, 
which can maximize the benefits offered by data visu-
alization in libraries.

Womack is not alone in his assessment. Angela 
Zoss of Duke University agrees and states that as infor-
mation visualization becomes increasingly embedded 
in library assessment and outreach, it is important 
to consider the perspectives of audience and design 
visualizations that are easy to interpret.16 Zoss adds 
that even though there is lot of research conducted 
on information visualization, research on what type 
of information visualization techniques can help visu-
ally communicate archival context and content in a 
better manner is lacking. This is why she states that 
there is a need to conduct more studies on measuring 
the utility of the existing information visualization 
techniques, especially those that are used to commu-
nicate archival context and content from the perspec-
tive of library users. 

Apart from benefiting libraries and researchers, 
there is a stream of trends and directions investigat-
ing how implementing information visualization in 
libraries can contribute toward student learning. For 
example, a number of studies in the wider literature 
of library and information science investigate how 
information visualization intersects information liter-
acy. In addition to considering the fact that an increas-
ingly higher number of students are now exposed to 
data and information science, there is a quest in the 
literature on how information visualization should be 
integrated into general education. There is a belief 
that the intersection of information visualization and 
libraries could help expose students to fundamentals 
of information visualization in general and informa-
tion literacy in particular.17 It has been acknowledged 
that more research is needed on how libraries and 
librarians can contribute toward development of the 
information literacy standards among students. Simi-
larly, in a study by Hattwig and colleagues, they indi-
cate that in today’s world, where students live in a 
visually rich environment, it is important for students 
to develop relevant visual literacy skills.18 The authors 
state that libraries can contribute to student learning 
in the area of visual literacy when they incorporate 
information visualization into learning. The authors 
further add that since libraries are often involved in 
teaching students about the knowledge production 
process, the field of visual literacy presents an oppor-
tunity for libraries to expand their role as partners 
in student learning. This conclusion is shared by Lau-
ren Magnuson in her book: she agrees and states that 
“as libraries become more advanced creators of data 
visualizations, they can play a role in educating their 
users to become data literate consumers and produc-
ers of visualizations.”19

Another substantial trend stems from a library 
staff’s ability to develop core skills in information visu-
alization. For example, as Womack points out, consid-
ering the growth in the quantity of data and technolo-
gies supporting that data, library management should 
consider investing in the development of core skills 
that will help their staff make the best use of informa-
tion visualization.20 In considering the benefits that 
information visualization provides with regard to pre-
senting, interpreting, and using information, Womack 
stresses the importance of libraries leading the data 
information literacy process. In fact, Womack notes 
that since more and more students are now exposed 
to information visualization, students should be pro-
vided with training from library staff that will equip 
them to better understand not just information visu-
alization but also the world around them. In order to 
achieve this change, Womack notes that librarians 
and educators should equip themselves with accurate 
information visualization techniques so that they can 
successfully instruct students. This development has 
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created an urgent need to conduct research on how 
libraries can enhance staff knowledge with regard to 
implementing and using information visualization. 

Conclusion

It is an inevitable trend on the rise that libraries are 
going to have to create a culture in which staff is 
trained in information visualization as a benefit to 
the library as an entity, its staff, and its end users. 
Not only will this initiative provide staff more time 
to work on other projects of importance, but it will 
also enable staff to work with students more effec-
tively, in both an instructional and informative man-
ner. In addition, the purchasing of e-resources allows 
for greater flexibility and the ability to quickly meet 
research demands and access information from other 
institutions, which may be imperative to the end 
user’s work. By having instant access to information 
visualization techniques, students are also able to 
benefit from a stronger learning experience through 
their access to the latest trends, research, and data. 
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