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Hacking the Literature Review
Opportunities and Innovations to Improve
the Research Process

Research outputs across the academic dis-
ciplines are almost exclusively published
electronically. Organizing and managing
these digital resources for purposes of re-
view, and with the technical savvy to do
so, are now essential skills for graduate
study and life in academia. Paradoxically,
digital and web-based technologies provide
greater ease and efficiency with which
to gather mass amounts of information,
while at the same time presenting new
challenges for reading, analyzing, orga-
nizing, and storing resources. Students,
scholars, and the librarians who support
them must adopt and refine practices
to convert from paper-full to paperless
literature review. This article proposes a
methodical, reproducible, three-stage pro-
cess that harnesses the power digital tools
bring to the research cycle, regardless of
the user’s preferred platform or operat-
ing system. Focusing just on the literature
review phase, we develop a conceptual
framework, illustrated with concrete tips
and advice for storing and organizing,
reading and annotating, and analyzing
and writing. We demonstrate how a re-
searcher’s self-selected suite of tools may
be used to complement and even overcome
the limitations of comprehensive academic
literature and composition platforms such
as Docear and F1000Workspace, espe-
cially regarding qualitative data analysis
software for analyzing and coding research
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literature. Using these techniques, librar-
ians can become teachers and research
partners supporting the skill development
of faculty and students.

decade ago, Boote and Beile
lamented the quality of dis-
sertation literature reviews
in educational research, sug-
gesting that their criteria are part of the
“hidden curriculum” and “tacit knowl-
edge passed on from mentors to can-
didates.™ As educational researchers,
research methodologists, and librarians,
we understand Boote and Beile’s argu-
ments, as we have tried to engage our
students and ourselves in strategies for
a more “systematic literature review.”
Consistent with the growing interest
in digital tools to support research,’
library scholarship has investigated the
role of digital tools in scholarly publica-
tion workflows,* including “personal
digital libraries,” “personal information
management,” tools for discovery,” and
collaborative practices for information
management.® Digital tools are chang-
ing the nature of the research process,
including the literature review, and have
the potential to improve the quality of
the outcomes by creating an entirely
paperless process.
“Paper-full” literature reviews,
characterized by numerous print

Jennifer Lubke, Virginia G.
Britt, Trena M. Paulus, and
David P. Atkins

Jennifer Lubke (Jennifer-Lubke@
utc.edu) is Assistant Professor,

the University of Tennessee at
Chattanooga, Chattanooga,
Tennessee; Virginia G. Britt
(virginia.britt@wcs.edu) is Library
Media Specialist, Nolensville High
School, Nolensville, Tennessee;
Trena M. Paulus (tpaulus@uga.
edu) is Professor, University of
Georgia, Athens, Georgia; David
P. Atkins (david.atkins@utk.edu) is
Professor, the University of Tennessee
Libraries, Knoxville, Tennessee.

Thanks to Ann Viera, Elizabeth
Pope, and the QUAL8545 students
at the University of Georgia

for their helpful comments on
early drafts of this article.

Reference & User Services Quarterly,
vol. 56, no. 4, pp. 285-295

© 2017 American Library Association.
All rights reserved.

Permission granted to reproduce for
nonprofit, educational use.

N
(V]



FEATURE

copies of publications, sheets of hand- and typewritten
notes, and lists of bibliographies, can pose several problems
for scholars. Many publications are distributed in digital
formats and the scholar’s final product is submitted in
digital form. Moving between the print and digital envi-
ronments, and managing and annotating journal articles,
books, and other sources in a methodical way, can prove
cumbersome. For born-digital materials, creating a paper
version eliminates many advantages of the electronic ver-
sions. Transporting hard copies between office, home, and
travel is difficult, and it is not easy to share these materials
with collaborators. Librarians and the educators they serve
see that many of today’s students are already paperless
in how they interact with the published literature. While
mid- to late-career scholars may find the idea of going
paperless daunting, this may be less true of those early in
their careers. Librarians have an opportunity to leverage
the technical affordances of born-digital composition, data
management, and publishing to support the creation and
use of wholly digital literature review processes by scholars
in all phases of their careers.

Most of the scholarship in this area has described various
aspects of the literature review process, such as organizing
and downloading PDFs;’ describing various citation manage-
ment systems (CMSs) like Zotero,"® Mendeley,"" EndNote,'?
and RefWorks;" reporting on surveys of CMS users;"* com-
paring CMS features,” including those for collaboration
and social networking;'® and reporting the accuracy of “cite
as you write” features."” What is still missing, though, is
guidance on how to reenvision or hack the literature review
using new tools to create an entirely paperless workflow—
including organizing relevant sources, annotating them, and
synthesizing ideas across the sources to create an academic
argument. Librarians can step into this void, imparting
both guidance and instruction during the research process.
Librarians can teach practical skills and offer advice regard-
ing technologies that leverage the potential within electronic
collections, within analytical software applications, and
within composition and publication tools to create effective
literature reviews.

In this paper we describe an innovative, purely digital,
“paperless literature review” workflow'® that will lead to im-
proved outcomes for scholars who must store, organize, read,
annotate, and analyze the work of others before writing their
own. Librarians can apply these workflows into their own
publishing and outreach practices, adding value to the re-
search process that goes beyond just connecting researchers
with information resources. Using these techniques, librar-
ians can become teachers and research partners supporting
the skill development of faculty and students.

LITERATURE REVIEW

In a user-needs study conducted in a collaboration be-
tween Cornell University Library and Columbia University
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Libraries, doctoral students in the humanities “questioned
the continued utility of librarians, asking why a librarian’s
assistance is still needed, given the convenience of online
research tools and availability of faculty expertise.” In the
past, libraries were responsible for storing information, and
users were on their own to build knowledge from it. Now,
however, as Favaro and Hoadley have noted, the Internet
plays the information storage and retrieval role, requiring
libraries and librarians to take on new roles, one of which is
helping patrons effectively manage their personal informa-
tion collections.”® As Favaro and Hoadley asked, “How can
we envision the role of libraries in a much broader process of
knowledge building that extends beyond a trip to the library
or constructing a bibliography?”*! These authors argued that
tools for information discovery and access can no longer be
segregated from those used in the subsequent steps of the
research process and that librarians need a better under-
standing of digital workflows in order to support early-career
scholars. These scholars need assistance selecting the best
tools for various phases of the research process—from in-
formation retrieval to knowledge building—be they library-
provided or freely available.

These digital workflows build primarily on PDF texts
such as scholarly articles and book chapters. Research out-
puts, most commonly in the form of PDFs, are readily acces-
sible online via Open Access or a library’s collections. Cou-
pled with the advent of social media and mobile computing,
this suggests new routes for researcher workflow, beginning
with the literature review.* For example, in a two-part cross-
disciplinary study of nearly two hundred Pennsylvania State
University (Penn State) faculty, Antonijevi and Cahoy found
that participants preferred commercial search engines over
academic databases for discovery.”® A vast number of the
study’s respondents reported that they work predominantly
with PDFs, which they organize, back up, and archive in
numerous ways, including hard drives, thumb drives, cloud-
based solutions, and “old-fashioned” paper print outs and
files. Old-fashioned data management practices persist for a
number of reasons but are becoming increasingly cumber-
some as PDFs dominate as the preferred digital format for
publishing texts.**

Scholars’ PDF annotation practices are increasingly
idiosyncratic and hybridized, owing to the proliferation
of digital tools that enable researchers to create searchable
and shareable notes.?> For instance, Bjarnason described
his process of “marking up PDFs and writing correspond-
ing notes in a single text file, used for all note keeping, and
using keywords to allow topic searches and visualization.”*®
One tool that has an expanded role to play is the digital
citation manager or citation management system (CMS).
Childress noted: “It could be said that citation management
is the foundation for scholars to begin collecting, manag-
ing, and archiving their research findings as well as their
own scholarly output.”*” Antonijevi and Cahoy reported
that a large number of social science and humanities faculty
do, in fact, manage citations with EndNote and Zotero. Yet,
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some participants questioned the robustness of CMS for
indexing and filing, opting instead for cloud-based solu-
tions—even as they voiced privacy and security concerns
about using nonuniversity servers.®

As the Penn State study illustrated, integrating any new
tool, such as CMS, into a paperless workflow is not without
its challenges. These challenges are not limited to CMS and
include: developing and maintaining requisite technology
skills,® staying organized and avoiding information over-
load,* adapting to changing file formats,* choosing from a
multiplicity of storage options,** overcoming the familiarity
bias of manual bibliographies,** and managing discipline-
specific concerns.*

A persistent challenge is integrating search and retrieval
with organizing and archiving practices to avoid losing track
of resources. Researchers report a sense of disintegration
caused by the proliferation of digital tools for data manage-
ment.”” Antonijevi and Cahoy suggested this finding “im-
plies that although institutional support and training pro-
grams are vital for the uptake of digital tools, such programs
are not necessarily sufficient for effective integration of
those tools into scholarly practice.”® This lack of integration
might be viewed as a two-pronged challenge of overcoming
“supply-side influences,” or the lingering effect of practices
cultivated in analog environments, and “demand-side char-
acteristics,” or the unique habits and dispositions imposed
by the scholar’s home discipline.’” For example, participants
in Antonijevi and Cahoy’s study reported that “integration
of digital tools into their search activities resulted in a com-
plete breakdown of their systems for organizing information,
which were developed for print-based materials.”*® They go
on to conclude that “while implementation of digital tools
into one phase of the workflow might be rewarding, it might
also become a challenge in other phases of the work.” The
breakdown seems most acute when involving CMS, the ca-
pacities and functionalities of which are not fully trusted or
understood by librarians™ nor the broader academic com-
munity. "

Citing “ubiquitous disconnects” between tools, Favaro
and Hoadley wrote, “imagine the loss of focus and the dis-
traction created whenever a student needs to move from a
highlighted PDF to typing the metadata into EndNote or
Zotero . . . to moving the document and inviting collabo-
rators into a space such as Google Docs or Dropbox.”* As
researchers continue to seek a transformational killer app, a
“one-stop shop” for the literature review workflow, the po-
tential for information discovery through tagging, sharing,
and networking groups available in Mendeley,* Zotero,** and
CiteULike* remains an area of active inquiry.*

Librarians must also consider disciplinary differences
when helping their patrons convert to a paperless workflow.*
For example, at the University of Pennsylvania, humanities
and social sciences faculty are chiefly concerned with ar-
chiving publications, whereas faculty in the hard sciences
also want to archive their process.* Disciplines that value
qualitative methods of research are familiar with the utility
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Hacking the Literature Review

e Store and organize sources with a citation management system (e.g.
F1000 Workspace, EndNote, Zotero, Mendeley) or cloud storage (e.g.
Dropbox)

* Read and annotate sources with a citation management system or
other digital reader/annotation program (e.g. GoodReader)

¢ Upload and analyze sources with qualitative data analysis software
(e.g. ATLAS.ti or QSR NVivo) or with an open source research writing
suite (e.g. Docear, F1I000Workspace) and write the argument, using a
citation management system to generate citations and references

Figure 1. A paperless workflow

of qualitative data analysis software (QDAS) for documenting
the process,* a functionality that we argue can be applied
to analysis of literature, regardless of discipline or research
paradigm.

THE PAPERLESS LITERATURE REVIEW
WORKFLOW

Scholars’ publishing suites such as Docear, which brands
itself as an open source “literature suite that cuts the (pa-
per) clutter,” and the F1000Workspace, which supports
collecting, writing, and collaborating among scientists,
both demonstrate potential in creating a transformational
“one-stop shop” to support the writing workflow. However,
they do not necessarily provide the most robust tools for
literature reviews. To illustrate these workflows and con-
cepts, we focus solely on the literature review, proposing
paperless workflows which are not dependent on specific
tools or platforms. We illustrate the process with the tools
we use in our own work as well as describing innovative,
open source alternatives, proposing models for librarians
and researchers alike.

We use the topic of crowdfunding (the practice of fund-
raising on the Internet for personal need or professional proj-
ects, on sites such as GoFundMe, Kickstarter, or Indiegogo)
to contextualize our discussion of the literature review pro-
cess. Figure 1 provides an overview of a paperless workflow.
Stage 1 begins with selecting a digital tool to store and orga-
nize sources—either a CMS or a cloud storage device. The
choice may, in part, depend on whether the selected CMS
provides: (1) robust PDF annotation tools and (2) a mobile
app to be used during the reading phase. If so, sources can be
both organized and annotated thoroughly within the CMS. If
not, it may be better to opt for cloud storage and then move
to a digital reader on a mobile device in Stage 2 to annotate
the sources. Finally, in Stage 3, annotated sources can be
uploaded to a QDAS program to synthesize and begin writ-
ing the literature review.
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folder appear in the middle pane
and can be sorted by author, title,
year, journal name, etc. Details of
the selected source appear in the
right-hand pane, and the PDF can be read, and to varying
degrees, annotated within the CMS as well.

All CMS tools import PDFs and citation metadata directly
from publisher databases and even web browsers. Literature
searches can be conducted from within the CMS and/or
sources can be downloaded directly into the software. For
example, figure 3 shows Zotero, which shares a split screen
with the web browser. Within the notes editor interface,
new sources can be recorded, tagged, and linked to related
resources in the Zotero database.

Each CMS has a note-taking feature, similar to the one
seen in figure 3. When a new source is added to the library, a

288

Figure 3. The Zotero notes editor

brief annotation about when and where the item was located,
how the item will be used in the research project, and so on
can be included, which helps ensure methodical tracking.
The notes field can support more substantial annotations
and memos, upwards of several pages in length. These an-
notations are searchable, and, while sharing utilities vary
from system to system, they typically can be exported to the
desktop or emailed to collaborators.

CMS selection depends on the needs and preferences of
the user. Factors to consider include availability, cost, online
storage capacity, collaboration features, and PDF annotation
support (important in Stage 2). Discipline-specific concerns
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Figure 4. The Dropbox iOS Interface

also will influence the user’s choice of CMS, so it is advisable
to consult with collaborators and others in the field when
making a selection. The Penn State University Libraries
maintain a current and comprehensive online comparison
chart of the major citation managers (http:/guides.libraries.
psu.edu/CitationStyles/Tools).

Cloud-based content management services (for example,
Box, Dropbox, or Google Drive) can be used as an alterna-
tive to a CMS. Cloud storage services provide browser-based
interfaces and downloadable desktop iOS- and Android-
compatible mobile apps that enable drag-and-drop move-
ment of files. This seamless integration can easily support
a collaborative workflow and allows working with files on
mobile devices. Built-in utilities allow easy sharing of files
with collaborators as well as file integration with other
desktop and mobile apps. Within the Dropbox iOS app, for
example, the user can transfer a PDF to his or her preferred
PDF reader or citation manager using the “Open In...” but-
ton (see figure 4).

Whether a CMS or a cloud storage system is selected,
storing and organizing documents is an important first
step in a paperless literature review workflow. Creating
a system for naming files and folders is also important.
We recommend naming files by author and publication
date, for example, “Smith 2016,” so that files can be sorted
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Figure 5. Mendeley’s app-supported annotation feature

alphabetically for fast retrieval. Since storing sources in the
cloud lacks CMS functionality for creating multiple copies
of the same citation in multiple libraries for various proj-
ects, it will be necessary to organize sources into separate
folders by project, topic or some other scheme. Finally, it is
important to ensure that the system is backed up, prefer-
ably in the cloud.

Stage 2. Read and Annotate Sources
Once sources have been organized and stored, the next step
is to thoroughly read the literature, annotating as necessary,
in preparation for synthesizing the sources and writing an
academic argument. As Bjarnason has noted, the “physical
filing cabinet for paper journal articles has been replaced by
an online repository of marked up PDFs.”° This repository
can be either the CMS or a collection of sources in cloud stor-
age. The ideal scenario is that the selected CMS provides an
app so that sources can be read and annotated on a mobile
device, such as Mendeley’s iPad app illustrated in figure 5.
Mendeley provides highlighting and note-taking features,
but not underlining or some of the more robust features
available in other PDF reading applications or devices (see
figure 6). In this case, users should probably choose to an-
notate PDFs outside of the CMS and then import them.
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afield:

“Educational technology is the
study and ethical practice of facilitating
learning and improving performance
by creating, using, and managing
appropriate technological processes and
resources.” (Januszewski & Molenda,
2007, p. 1)

A startup 1s defined as a venture or a new
business organization in the earliest stages of its
development designed to search for a scalable
business model (Fonseca, Lopez-Garcia, &
Pissarides, 2001). The term “startup” became
popular internationally during the “dot-com
bubble” when a great number of dot-com
startup companies were founded (Hellman
& Puri, 2002). Whether the idea behind a
startup involves the invention of a product, the
manufacture of goods or the selling of things,
entrepreneurs concern themselves with the
issue of business capitalization and profitability
(Mann, O'Sullivan, Robbins, & Roberts, 2003)

Based on the above definitions, an
educational technology startup was defined in
this study as an emerging business organization
designed to profit from the production and/or
distribution of products o services that facilitate
learning and improve performance by creating,
using, and managing appropriate technological
processes and resources. Examples of such
products may include educational videos,
learning management systems, multimedia
learning materials, digital gas ndeducational
e-books (Molenda & Boling, ). Examples of
educational technology services that companies
may offer include technical support for
educational organizations, consulting, planning
and implementation of educational technology
related events like robotics competitions

that_geography is related to both pe of (Donaldson, Smaldino, & Pearson, 2007). These
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Figure 6. Annotated PDF in GoodReader

For scholars who are used to reading and annotating
on paper and find it too cumbersome to do so on a desktop
or laptop computer, we recommend using a tablet device
(such as an iPad) in conjunction with a digital reader. The
GoodReader App (i0OS) is one such digital reader; others
include iAnnotate (10S), Mac Preview (Mac), or Adobe Ac-
robat PDF Reader (Windows, Mac, i0S, Android, Windows
Phone). Tablets can make the transition to a paperless work-
flow less distressing because it is possible to curl up with
the readings, use a finger or stylus to annotate much like one
would with a highlighter or pen, and otherwise physically
engage with the texts in similar ways as on paper. Mobile
devices also allow the text to be enlarged for visibility and
to focus on the most meaningful segments of the source for
deeper engagement. By using a lightweight tablet reader or
amobile device synchronized either with the CMS or cloud
storage, resources become much more portable and comfort-
able to review.

Digital readers can easily be synchronized with cloud
storage; for example, GoodReader can be connected and
synchronized with Dropbox. PDFs can be uploaded and
downloaded between the two programs. Sources that need
to be read are downloaded from Dropbox into GoodReader,
organized into folders as needed, annotated, “flattened” (to
retain the annotations), and then uploaded back into Drop-
box (see figure 7). In a collaborative project, this step of the
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)C Booth 2015.pdf

Mar 12, 2016, 8:05 AM

= Byrnes et al 2014.pdf
A

Mar 12, 2016, 8:06 AM

)\* Scott2015.pdf

Mar 12, 2016, 8:06 AM

= Stiveretal2015.) pdf

Mar 12, 2016, 8:06 AM

Figure 7. GoodReader synchronizing with Dropbox

process also allows any member of the team to pull down a
source, create an annotated version, and easily return the file
to the cloud for others on the team to read and view annota-
tions and notes. GoodReader works similarly with Google
Drive and other cloud storage services.

When the annotation feature is selected, digital readers
will automatically suggest creating a second copy of the file
for annotation purposes. This way the original, clean copy
of the source is retained and a second, annotated copy is
stored in GoodReader. Annotations can include marginalia
or collapsible “sticky notes,” which allow for more detailed
responses and memos on the text. In addition, these read-
ers often support searching for keywords, highlighting (in
a variety of colors), underlining, adding shapes and arrows,
and selecting from a variety of other annotation tools as il-
lustrated in figure 6.

After reading is complete, all notes and annotations are
saved and can be revisited at any time. Once the source is
ready for further analysis in QDAS or by other research
collaborators, the app provides the option to send the PDF
with all annotations “flattened.” Flattening saves the an-
notations within the PDF, ensuring they are readable on
other devices and in other applications, such as QDAS in-
troduced in Stage 3. The flattened source may be emailed,
returned to the cloud storage program, or, at this point,
put into a CMS.
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grams are quite complex, but, for
those conducting qualitative stud-
ies, the time invested in learning
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Abstract

As rates of traditional sources of scientific funding decline, scientists have become
increasingly interested in crowdfunding as a means of bringing in new money for
research. In fields where crowdfunding has become a major venue for fundraising
such as the arts and technology, building an audience for one's work is key for
successful crowdfunding. For science, to what extent does audience building, via
engagement and outreach, increase a scientist's abilities to bring in money via
crowdfunding? Here we report on an analysis of the #SciFund Challenge, a
crowdfunding experiment in which 159 scientists attempted to crowdfund their

::J' research. Using data gathered from a survey of participants, internet metrics, and

onations, we find that public engagement is the key to crowdfunding

or “fanbase” and ac gaging with that

. jogs of proje

success. Building an audien

= audienc

well as seeking to
g

"creases levels of funding. Audience size and effort interact to bring in more people

to view a scientist's project proposal, leading to funding. We discuss how projects

roaden the reach o audience indirectly

L% ¥ Fields using crowdfunding

L% ¥ Existing social networks-building an audience

the software will pay off when it is
time to use the software again for
the data analysis. To select a QDAS
program we recommend checking
which ones are supported at your
institution with site licenses and
training, as well as which ones are
being used by colleagues. There
are also free webinars and video
tutorials online for most of the
programs.

In this workflow, QDAS pro-
vides a digital workspace to ag-
gregate, code, organize, and com-
pose all elements of the literature
review. For example, QSR NVivo
supports the importation of en-
tire citation manager libraries, in-

Figure 9. Using codes in ATLAS.ti to tag literature review themes

Stage 3. Upload, Analyze and Write

Once sources have been stored, organized, read and an-
notated, it is time to analyze, synthesize themes, and cre-
ate arguments in preparation for writing. Qualitative data
analysis software programs are highly useful in this stage.
First developed in the 1980s, QDAS programs were initially
designed by researchers to help organize and analyze the
massive amounts of data typically generated in a qualitative
study, such as interview recordings and transcripts, obser-
vational field notes, digital photographs, and journal entries.
Performing a literature review is in many ways a type of
qualitative data analysis—with the literature serving as the
data that needs to be described, analyzed, and interpreted.”*
Just as QDAS programs such as QSR NVivo, ATLAS.ti and
MAXQDA can make the analysis of research data more sys-
tematic and transparent, they can do the same for literature
reviews.”? Here librarians can make real contributions to
improve the quality of literature review workflows by en-
suring that scholars understand what QDAS programs are
and the tools and techniques they offer. QDAS developers
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cluding both bibliographic meta-
data and the associated annotated
PDFs. Alternately, it is possible
for the researcher to upload entire
folders of PDFs or simply to drag and drop all the anno-
tated sources from a computer or cloud-based folder into
the QDAS program to begin analysis. Uploading all the an-
notated sources into a QDAS package not only allows quick
clicking from one source to the next for easy retrieval and
review, but also provides tools and features to further or-
ganize the sources by any criteria relevant to the literature
review. In ATLAS.ti, for example, the “documents family”
feature allows grouping of sources according to character-
istics such as the type of source it came from, or whether it
has been reviewed. In figure 8, the sources are organized by
source: journal articles, popular press articles, and theses
and dissertations. Clicking on the journal articles family will
immediately display only those sources for further review.
Document families can also be used to organize sources by
the major themes of literature review.

Each source that has been uploaded into the software can
be described in the comment field. In figure 8, for example,
the full reference citation for the source has been entered
for ease of retrieval. Unfortunately, at the moment, QDAS
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Figure 10. Number of ATLAS.ti codes used in the crowdfunding
literature
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Figure 11. Retrieving coded quotations in ATLAS.ti
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Crowdsourcing has been defined as:

the act of a company or institution taking a function once performed by
employees and outsourcing it to an undefined (and generally large)
network of people in the form of an open call. This can take the form of
peer-production (when the job is performed collaboratively), but is also
often undertaken by sole individuals. The crucial prerequisite is the use of
the open call format and the large network of potential laborers. (Howe,
2006b)
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Howe, the originator of the term
‘crowdsourcing’, is optimistic that crowd models present a form of social revolution.
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3. What is c:rowdfunding?

OUr objective in this section is to provide insights into the various crowdfunding practices. We first provide a general
definition of crowdfunding. We then present selected crowdfunding initiatives. We close this section by providing a review of the
related literature.

3.1. A definition

The concept of crowdfunding comes from the broader concept of crowdsourcing, which involves using the ~crowd™ to obtain
ideas, feedback, and solutions to develop corporate activities.

3

Figure 12. An output of all sections of the literature that include a definition of
crowdfunding
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programs do not have a “cite as you write” feature, so refer-
ence lists cannot be generated in the same way they are in
a CMS. This makes it necessary to use both a CMS and a
QDAS program for an ideal paperless workflow. Alternately,
Docear and F1000Workspace provide CMS features, some
limited analysis of sources through memos, and reference

One advantage of reading and annotating the sources
prior to uploading them into a QDAS program is that after
the initial reading, the major categories and themes of the
literature review might be relatively clear to the researcher as
the analysis phase begins. In other words, the beginnings of
the argument might already be crystallizing. The highlights
and annotations made while reading can guide the coding

and retrieving of relevant sections of the
sources. “Coding” is relatively easy to do
in all the programs and simply means
tagging a particular sentence, paragraph
or entire section of a source with a label
created by the researcher. This way, when
it is time to write, all the other sections
of the sources related to that topic can
be retrieved at once. With source materi-
als coded in the software, it is possible
to retrieve all the literature sections on
the same topic, reread them, and begin
writing.

To illustrate, figure 9 shows yellow
highlights that were made in GoodReader
while reading the source on an iPad. Dur-
ing the initial reading and annotating
it became clear that the various sources
about crowdfunding often mentioned the
variety of fields (journalism, filmmaking,
science) that engage in the practice. This
would no doubt be important to mention
in the literature review. The sources also
noted that successful crowdfunding efforts
are often due to the strong existing social
networks of those requesting the funds.
Codes were then created in ATLAS.ti for
both of these ideas (“fields using crowd-
funding” and “existing social networks—
building an audience”). These codes were
attached to relevant sections of the source
(called “quotations”) for easy retrieval
when it was time to write. Such codes can
be created before the sources are reviewed
in QDAS or created along the way. QDAS
keeps track of how often each code has
been used so that it becomes clear which
topics are being discussed most often in
the literature. In figure 10, “criteria for
success” (of crowdfunding efforts) was
used across the sources sixteen times, and
“existing social networks” thirteen times.
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it seems that one of the major criteria for success is the strength
of your existing social network. Geographic location of the
donors has been another area of interest in previous research
and was studied by Smith et al. (2013).

Hacking the Literature Review

reflect the findings of the litera-
ture review and will be helpful
in creating the argument. QDAS
tools also provide features that
will run reports displaying all the
quotations for each code, as illus-
trated in figure 12 with the ten
quotations coded “definitions of
crowdfunding” The quotations
can then be reviewed or copied
and pasted right into a word-
processing document as the lit-
erature review is being written.
Once codes have been final-
ized it can be helpful to visually
display them to organize them
into an argument structure in
preparation for writing. In fig-
ure 13, codes were dragged and
dropped into a network view in
ATLAS.t and meaningful links
were created. The researcher
used network links to show that
the literature review would begin
by defining “crowdfunding” and
that this definition would include
a discussion of its history, how
it works, and which fields are
using it. Another section of the
review would discuss the criteria
that make crowdfunding efforts
successful. A major factor in suc-
cessful crowdfunding efforts is
having existing social networks
that can build a strong audience

variables [58]. Note that different pieces of the analysis had differd
depending on whether survey respondents included answers or n
are reported with each analysis.

To examine the relationship between number of donors and tq

for the crowdfunding request.
By using the network view, the

argument of the literature review

Figure 14. Using memos to write up the findings in ATLAS.ti

“Fields using crowdfunding” was used eight times. This
provides an initial idea of how much support there is in the
literature for each topic to be covered in the review.

Once the sources have been coded, scholars may retrieve
all the coded sections of the literature on each topic and view
them together. To review all the literature that was coded as
“criteria for success,” the code is clicked and a window ap-
pears with all the quotations on that topic across the litera-
ture sources. In figure 11, the sixteen quotations for “criteria
for success” have been retrieved and are visible in the new
window. Clicking on each quotation will make it appear in
the context of the full source so it can be reviewed for ad-
ditional insights.

It is easy to uncode, change code names, merge codes,
or reorganize codes while reviewing them to be sure they
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is visible.
Another useful feature for
writing is the memo tool pro-
vided by each QDAS package. This tool is a text editor that
can be used to compose and therefore capture insights and
ideas and even write initial drafts of the argument while
staying spatially close to the literature being reviewed. In
figure 14, some initial thoughts about “criteria for success”
of crowdfunding campaigns are captured in a memo while
looking at a section of one of the sources. It is possible to
write entire sections of the literature review by using the
memo tool, before bringing it back into word processing
software to ready it for publication.

Finally, QDAS saves all this analysis in an archival and
shareable file. At a later date, a researcher can update the
literature review or extract portions to create new literature
reviews or bibliographies. Biomedical researchers compiling
systematic literature reviews and meta-analyses of literature
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could use QDAS as an efficient platform for managing these
very large and very complex reviews. QDAS tools sup-
port many of the steps required in completing systematic
reviews such as appraising the literature, extracting data
from the literature, analyzing results across publications,
and composing the written findings. While we have illus-
trated Stage 3 using ATLAS.ti, other QDAS programs such
as QSR NVivo and MAXQDA provide very similar features
and functionality.

At this point in the process the workflow moves back
to the CMS. CMSs were designed to extract metadata from
sources, which is then used to generate a list of references
in whatever citation style the researcher prefers (APA, MLA,
Chicago) through a plug-in for word processing programs.
It is often this “cite as you write” feature that motivates re-
searchers to adopt a CMS tool, in their effort to more easily
generate accurate bibliographies and references pages from
their cited sources. One way to choose between CMS tools
is to compare how well each one performs metadata extrac-
tion. However, it is generally the case that a CMS offers
only varying degrees of formatting accuracy and is highly
dependent on how precisely the metadata is entered.” As we
have illustrated, the power of the CMS resides in a host of
other functions to support literature reviews (for example,
organizing, sharing, annotating sources), of which output-
ting references is but one.

CONCLUSION

With born-digital literature sources eclipsing paper-based
sources, a paperless workflow seems inevitable and prefer-
able. In this paper we have illustrated one such workflow to
support a more methodical approach to creating literature
reviews, including using digital tools for storing and organiz-
ing sources for the literature review, reading and annotat-
ing the sources, analyzing the sources, and writing up the
arguments. While tools such as Docear and F1000Work-
space are proposing comprehensive platforms to support
an integral part of this workflow, neither yet includes the
analytic robustness of QDAS software to systematically code
and retrieve parts of the literature that support the overall
argument.

This workflow was developed based on our own litera-
ture review processes, and we continue to learn about new
strategies and tools from our colleagues and students. There
is a great opportunity for librarians to collaborate with and
to provide guidance to scholars and researchers, both new
and established, interested in adopting paperless workflows,
helping them identify tools that will be of greatest value. Li-
brarians can build upon their expertise and experience with
collecting literature and move beyond just helping scholars
create the corpus of literature for review. Librarians are well
situated to learn how the collections we build and curate can
best be used by those we serve. Just as librarians embraced
CMS as transformational tools for citation management,
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librarians can embrace and advocate QDAS and paperless
review processes. Librarians can develop the skills, create
the training, and foster collaborations required to become
more fully embedded in the research process.

Librarians can expand their own research instruction
portfolio to use article discovery and citation management
as springboards into innovative literature review practices.
Instruction doesn’t have to end with “...and now you can
import your sources into EndNote.” Instruction can move
into the next phase, exploring how a researcher can manage
digital bibliographies and apply digital tools, perhaps the
same tools used in their data analysis, to create literature
reviews. Librarians can also partner with academic depart-
ments or research technology support operations who are
vested in teaching research methods. At The University of
Tennessee, Knoxville, librarians partner with instructors in
the campus’s Office of Information Technology to offer train-
ing sessions which bridge citation management tools with
NVivo, a campus-supported QDAS application. For librar-
ians working at institutions that lack this level of institution-
wide research support, learning more about the technologies
used in each step of the research process and then stepping
in to fill the need for research methods support could be an
opportunity for outreach to academic departments or indi-
vidual patrons that demonstrates the library’s worth and
adds value to the institution. To better explore issues and
options, it may be worthwhile to replicate Antonijevi¢ and
Cahoy’s ethnographic study of the information management
practices of scholars in the context of literature reviews to
discover whether the workflow we propose here is similar
to what scholars are currently doing.”* Also, the Kramer and
Bosman survey of researchers’ tools and workflows provides
valuable data and promotes innovation by illustrating tech-
nologies and workflows that support open source, open ac-
cess and open science.”

Through the research and exploration of the literature re-
view process, we have proposed a methodical, reproducible,
paperless literature review processes that harnesses the power
of digital tools. We also see potential in expanding the chang-
ing role of librarians as both teachers and research partners,
supporting faculty and students in their research and publish-
ing skills. Our hope is that through presenting this informa-
tion, we might influence information behaviors and updates
to the scholarly workflow through the use of digital tools.
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